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      Foreword


      by Malcolm Gladwell


      Excerpted from “The Science of the Sleeper: How the Information Age Could Blow Away the Blockbuster” (The New Yorker)

      


      In 1992, a sometime actress named Rebecca Wells published a novel called Little Altars Everywhere with a small, now defunct press in Seattle. Wells was an unknown author, and the press had no money for publicity. She had

         a friend, however, who spent that Thanksgiving with a friend who was a producer of National Public Radio’s “All Things Considered.”

         The producer read the book and passed it on to Linda Wertheimer, a host of the show, and she liked it so much that she put

         Wells on her program. That interview, in turn, was heard by a man who was listening to the radio in Blytheville, Arkansas,

         and whose wife, Mary Gay Shipley, ran the town bookstore. He bought the book and gave it to her; she loved it, and, with that,

         the strange and improbable rise of Rebecca Wells, best-selling author, began.

      


      Blytheville is a sleepy little town about an hour or so up the Mississippi from Memphis, and Mary Gay Shipley’s bookstore—That

         Bookstore in Blytheville—sits between the Red Ball Barber Shop and Westbrook’s shoe store on a meandering stretch of Main

         Street. The store is just one long room in a slightly shabby store-front, with creaky floors and big overhead fans and subject

         headings on the shelves marked with Post-it notes. Shipley’s fiction section takes up about as much shelf space as a typical

         Barnes & Noble devotes to, say, homeopathic medicine. That’s because Shipley thinks that a book buyer ought to be able to

         browse and read the jacket flap of everything that might catch her eye, without being overwhelmed by thousands of choices.

         Mostly, though, people come to Mary Gay Shipley’s store in order to find out what Mary Gay thinks they ought to be reading,

         and in 1993 Mary Gay Shipley thought people ought to be reading Little Altars Everywhere. She began ordering it by the dozen, which, Shipley says, “for us, is huge.” She put it in the little rack out front where

         she lists her current favorites. She wrote about it in the newsletter she sends to her regular customers. “We could tell it

         was going to have a lot of word of mouth,” she says. “It was the kind of book where you could say, ‘You’ll love it. Take it

         home.’” The No. 1 author at That Bookstore in Blytheville in 1993 was John Grisham, as was the case of nearly every bookstore

         in the country. But No. 2 was Rebecca Wells.

      


      In the book business, as in the movie business, there are two kinds of hits: sleepers and blockbusters. John Grisham and Tom

         Clancy and Danielle Steel write blockbusters. Their books are announced with huge publicity campaigns. Within days of publication,

         they leap onto the best-seller lists. Sales start high—hundreds of thousands of copies in the first few weeks—and then taper

         off. People who buy or watch blockbusters have a clear sense of what they are going to get: a Danielle Steel novel is always—well,

         a Danielle Steel novel. Sleepers, on the other hand, are often unknown quantities. Sales start slowly and gradually build;

         publicity, at least early on, is often nonexistent. Sleepers come to your attention by a slow, serendipitous path: a friend

         who runs into a friend who sets up the interview that just happens to be heard by a guy married to a bookseller. Sleepers

         tend to emerge from the world of independent bookstores, because independent bookstores are the kinds of places where readers

         go to ask the question that launches all sleeper hits: Can you recommend a book to me? Shipley was plugging Terry Kay’s To Dance with the White Dog long before it became a best-seller. She had Melinda Haynes lined up to do a reading at her store before Oprah tapped Mother of Pearl as one of her recommended books and it shot onto the best-seller lists. She read David Guterson’s Snow Falling on Cedars in manuscript and went crazy for it. “I called the publisher, and they said, ‘We think it’s a regional book.’ And I said,

         ‘Write it down: “M.G.S. says this is an important book.”’” All this makes it sound as if she has a sixth sense for books that

         will be successful, but that’s not quite right. People like Mary Gay Shipley don’t merely predict sleeper hits; they create

         sleeper hits.

      


      Most of us, of course, don’t have someone like Mary Gay Shipley in our lives, and with the decline of the independent bookstore

         in recent years the number of Shipleys out there creating sleeper hits has declined as well. The big chain bookstores that

         have taken over the bookselling business are blockbuster factories, since the sheer number of titles they offer can make browsing

         an intimidating proposition. As David Gernert, who is John Grisham’s agent and editor, explains, “If you walk into a superstore,

         that’s where being a brand makes so much more of a difference. There is so much more choice, it’s overwhelming. You see walls

         and walls of books. In that kind of environment, the reader is drawn to the known commodity. The brand-name author is now

         a safe haven.” Between 1986 and 1996, the share of book sales represented by the thirty top-selling hardcover books in America

         nearly doubled.

      


      The new dominance of the blockbuster is part of a familiar pattern. The same thing has happened in the movie business, where

         a handful of heavily promoted films featuring “bankable” stars now command the lion’s share of the annual box-office. We live,

         as the economists Robert Frank and Philip Cook have argued, in a “winner-take-all society,” which is another way of saying

         that we live in the age of the blockbuster. But what if there were a way around the blockbuster? What if there were a simple

         way to build your very own Mary Gay Shipley? This is the promise of a new technology called collaborative filtering, one of

         the most intriguing developments to come out of the Internet age.

      


      If you want a recommendation about what product to buy, you might want to consult an expert in the field. That’s a function

         that magazines like Car and Driver and Sound & Vision perform. Another approach is to poll users or consumers of a particular product or service and tabulate their opinions. That’s

         what the Zagat restaurant guides and consumer-ratings services like J. D. Power and Associates do. It’s very helpful to hear

         what an “expert” audiophile has to say about the newest DVD player, or what the thousands of owners of the new Volkswagen

         Passat have to say about reliability and manufacturing defects. But when it comes to books or movies—what might be called

         “taste products”—these kinds of recommendations aren’t nearly as useful. Few moviegoers, for example, rely on the advice of

         a single movie reviewer. Most of us gather opinions from a variety of sources—from reviewers whom we have agreed with in the

         past, from friends who have already seen the movie, or from the presence of certain actors or directors whom we already like—and

         do a kind of calculation in our heads. It’s an imperfect procedure. You can find out a great deal about what various critics

         have to say. But they’re strangers, and, to predict correctly whether you’ll like something, the person making the recommendation

         really has to know something about you.

      


      That’s why Shipley is such a powerful force in touting new books. She has lived in Blytheville all her life and has run the

         bookstore there for twenty-three years, and so her customers know who she is. They trust her recommendations. At the same

         time, she knows who they are, so she knows how to match up the right book with the right person. For example, she really likes

         David Guterson’s new novel, East of the Mountains, but she’s not about to recommend it to anyone. It’s about a doctor who has cancer and plans his own death and, she says,

         “there are some people dealing with a death in their family for whom this is not the book to read right now.” She had similar

         reservations about Charles Frazier’s Cold Mountain. “There were people I know who I didn’t think would like it,” Shipley said. “And I’d tell them that. It’s a journey story.

         It’s not what happens at the end that matters, and there are some people for whom that’s just not satisfying. I don’t want

         them to take it home, try to read it, not like it, then not go back to that writer.” Shipley knows what her customers will

         like because she knows who they are.

      


      Collaborative filtering is an attempt to approximate this kind of insider knowledge. It works as a kind of doppelgänger search

         engine. All of us have had the experience of meeting people and discovering that they appear to have the very same tastes

         we do—that they really love the same obscure foreign films that we love, or that they are fans of the same little-known novelist

         whom we are obsessed with. If such a person recommended a book to you, you’d take that recommendation seriously, because cultural

         tastes seem to run in patterns. If you and your doppelgänger love the same ten books, chances are you’ll also like the eleventh

         book he likes. Collaborative filtering is simply a system that sifts through the opinions and preferences of thousands of

         people and systematically finds your doppelgänger—and then tells you what your doppelgänger’s eleventh favorite book is.

      


      John Riedl, a University of Minnesota computer scientist who is one of the pioneers of this technology, has set up a Web site

         called MovieLens, which is a very elegant example of collaborative filtering at work. Everyone who logs on—and tens of thousands

         of people have already done so—is asked to rate a series of movies on a scale of 1 to 5, where 5 means “must see” and 1 means

         “awful.” For example, I rated Rushmore as a 5, which meant that I was put into the group of people who loved Rushmore. I then rated Summer of Sam as a 1, which put me into the somewhat smaller and more select group that both loved Rushmore and hated Summer of Sam. Collaborative-filtering systems don’t work all that well at first, because, obviously, in order to find someone’s cultural

         counterparts you need to know a lot more about them than how they felt about two movies. Even after I have given the system

         seven opinions (including Election, 4; Notting Hill, 2; The Sting, 4; and Star Wars. 1), it was making mistakes. It thought I would love Titanic and Zero Effect, and I disliked them both. But after I had plugged in about fifteen opinions—which Riedl says is probably the minimum—I began

         to notice that the rating that MovieLens predicted I would give a movie and the rating I actually gave it were nearly always,

         almost eerily, the same. The system had found a small group of people who feel exactly the same way I do about a wide range

         of popular movies.

      


      Riedl and Joe Konstan are two co-founders of New Perceptions, a firm specializing in collaborative filtering. One of Net Perceptions’

         clients is SkyMall, a company that gathers selections from dozens of mail-order catalogues—from Hammacher Schlemmer and L.

         L. Bean to the Wine Enthusiast—and advertises them in the magazines that you see in the seat pockets of airplanes. SkyMall

         licensed the system both for their Web site and for their 800-number call center, where the software looks for your doppelgänger

         while you are calling in with your order, and a few additional recommendations pop up on the operator’s screen. SkyMall’s

         system is still in its infancy, but, in a test, the company found that it has increased the total sales per customer somewhere

         between fifteen and twenty-five per cent. What’s remarkable about the SkyMall system is that it links products from many different

         categories. It’s one thing, after all, to surmise that if someone likes The Remains of the Day he is also going to like A Room with a View. But it’s quite another to infer that if you liked a particular item from the Orvis catalogue there’s a certain item from

         Reliable Home Office that you’ll also be interested in. “Their experience has been absolutely hilarious,” says Steve Larsen,

         the senior vice-president of marketing at Net Perceptions. “One of the very first recommendations that came out of the engine

         was for a gentleman who was ordering a blue cloth shirt, a twenty-eight-dollar shirt. Our engine recommended a hundred-and-thirty-five-dollar

         cigar humidor—and he bought it! I don’t think anybody put those two together before.”

      


      The really transformative potential of collaborative filtering, however, has to do with the way taste products—books, plays,

         movies, and the rest—can be marketed. Marketers now play an elaborate game of stereotyping. They create fixed sets of groups—middle-class-suburban,

         young-urban-professional, inner-city, working-class, rural-religious, and so on—and then find out enough about us to fit us

         into one of those groups. The collaborative-filtering process, on the other hand, starts with who we are, then derives our

         cultural “neighborhood” from those facts. And these groups aren’t permanent. They change as we change. I have never seen a

         film by Luis Buñuel, and I have no plans to. I don’t put myself in the group of people who like Buñuel. But if I were to see

         That Obscure Object of Desire tomorrow and love it, and enter my preference on Movie-Lens, the group of people they defined as “just like me” would immediately

         and subtly change.

      


      Collaborative filtering underscores a lesson that, for the better part of history, humans have been stubbornly resistant to

         learning: if you want to understand what one person thinks or feels or likes or does it isn’t enough to draw inferences from

         the general social or demographic category to which he belongs. You cannot tell, with any reasonable degree of certainty,

         whether someone will like The Girl’s Guide to Hunting and Fishing by knowing that the person is a single twenty-eight-year-old woman who lives in Manhattan, any more than you can tell whether

         somebody will commit a crime knowing only that he’s a twenty-eight-year-old African-American male who lives in the Bronx.

         Riedl has taken demographic data from the people who log on to MovieLens—such as their age and occupation and sex—but he has

         found that it hardly makes his predictions any more accurate. “What you tell us about what you like is far more predictive

         of what you will like in the future than anything else we’ve tried,” he says. “It seems almost dumb to say it, but you tell

         that to marketers sometimes and they look at you puzzled.”

      


      None of this means that standard demographic data is useless. If you were trying to figure out how to market a coming-of-age

         movie, you’d be most interested in collaborative-filtering data from people below, say, the age of twenty-eight. Facts such

         as age and sex and place of residence are useful in sorting the kinds of information you get from a recommendation engine.

         But the central claim of the collaborative-filtering movement is that, head to head, the old demographic and “psychographic”

         data cannot compete with preference data. This is a potentially revolutionary argument. Traditionally, there has been almost

         no limit to the amount of information marketers have wanted about their customers: academic records, work experience, marital

         status, age, sex, race, Zip Code, credit records, focus-group sessions—everything has been relevant, because in trying to

         answer the question of what we want, marketers have taken the long way around and tried to find out first who we are. Collaborative

         filtering shows that, in predicting consumer preferences, none of this information is all that important. In order to know

         what someone wants, what you really need to know is what they’ve wanted.

      


      Collaborative filtering is, in effect, anti-blockbuster. The more information the system has about you, the more narrow and

         exclusive its recommendations become. It’s just like Shipley: it uses its knowledge about you to steer you toward choices

         you wouldn’t normally know about. I gave MovieLens my opinions on fifteen very mainstream American movies. I’m a timid and

         unsophisticated moviegoer. I rarely see anything but very commercial Hollywood releases. It told me, in return, that I would

         love C’est Arrivé Près de Chez Vous, an obscure 1992 Belgian comedy, and Shall We Dance, the 1937 Fred and Ginger vehicle. In other words, among my moviegoing soul mates are a number of people who share my views

         on mainstream fare but who also have much greater familiarity with foreign and classic films. The system essentially put me

         in touch with people who share my tastes but who happen to know a good deal more about movies. Collaborative filtering gives

         voice to the expert in every preference neighborhood. A world where such customized recommendations were available would allow

         Shipley’s well-read opinions to be known not just in Blytheville but wherever there are people who share her taste in books.

      


   

      Introduction


      We always want what is advantageous to us but we do not always 
discern it.


      —JEAN-JACQUES ROUSSEAU (17 12–1778)

      


      A woman orders a diet book over the phone. The call-center operator responds, “Today we’ve got ten percent off on a barbecue

         set. Would you be interested in that?”

      


      The customer answers, “Yes, I would!”


      The operator then says, “Well, ma’am, we also have ten percent off on a ham.”


      “I’ll take that, too.”


      At a different company, a woman orders a pillow. The call-center operator asks if she wouldn’t also be interested in a padded

         bra.

      


      She is.


      If these were your call-center operators, you might consider firing them. Recommending a ham to someone who ordered a diet

         book? That takes gall. Suggesting underwear to a customer? Impudence! But these recommendations were successful. They resulted

         in sales. And, in the case of the diet-book customer, the cross-sell value of the ham and the barbecue set was considerably

         more than the initial purchase.

      


      So who are these operators? Seers? Psychics? Savants? Or were they just plain lucky?


      None of the above. We know, because these orders and recommendations really did happen. These call-center operators weren’t

         operating on their own volition. They had behind them the power of a new technology: collaborative filtering.

      


      In his New Yorker piece “The Science of the Sleeper,” Malcolm Gladwell called collaborative filtering “eerily accurate.” ABC News described

         collaborative filtering as having your own butler—someone who knows your tastes, your sizes, and your history of past purchases.

         This analogy doesn’t quite do collaborative filtering justice, however; because collaborative filtering uses data culled from

         many different people, not just one, it can predict what you’ll like in the future better than a butler ever could.

      


      GroupLens and MovieLens


      At the 1992 Computer Supported Cooperative Work conference in Toronto, Shumpei Kumon delivered a talk about the information

         economy. People create valuable information all the time, he said, much of which escapes into the ether. Today, this information

         includes: clicking on a site, checking out a link, adding an item to a shopping basket, sending an E-mail asking about the

         availability of a product in a certain color, and even the length of time customers spend on a single page. This information

         is sometimes called meta information because it is information about other information. Meta information suggests larger patterns of interest, and often hidden

         ones.

      


      Back at the University of Minnesota, we set to work, along with Paul Resnick who was working with us from MIT, developing

         a system that would collect meta information and turn it into something useful. Many months and balled-up pieces of paper

         later, we had it.

      


      Like the robot inventors on Comedy Central’s Battlebots, we were anxious to test our results in front of a live audience. In 1993, that opportunity arrived.

      


      In the space of several months, we built the first Usenet news recommender system called GroupLens. Initially designed as

         a research prototype for students, GroupLens monitored user ratings of news articles. After a user had rated several items,

         GroupLens was able to make recommendations about other articles the user might like. The results were astounding. Users read

         articles that we recommended highly three to four times as often as those we didn’t.

      


      Later, we applied the GroupLens technology to another noncommercial site, MovieLens. MovieLens asks visitors to rate movies

         they’ve seen on a five-star scale. We pair their ratings with people who have rated movies similarly. So if you gave Titanic four stars, Pretty Woman three stars, and Raising Arizona five stars, you will be placed in a community of people who feel the same way. They’re called your nearest neighbors, although they may live thousands of miles away. It’s hard to imagine, but these people, complete strangers, are better predictors

         of whether you’ll like a movie than Roger Ebert or Gene Shalit, better than your close friends, better than your loved ones,

         and better than your own hunches. On average, MovieLens recommendations are closer than one star to your own opinion (after

         you’ve seen the movie, of course).

      


      Net Perceptions


      After releasing GroupLens to the public in the winter of 1996, we started getting cold calls from companies that wanted to

         license our software or hire us. Instead, we decided to form a company of our own with Steven Snyder, Brad Miller, and David

         Gardiner. After all, if we could tell you what articles and movies you’d like, why couldn’t we tell you what products you

         would like as well?

      


      Net Perceptions has since become a leading provider of personalization and precision-marketing software solutions for Internet

         and multi-channel retailers. Our software is designed to help retailers understand customers individually; optimize product

         assortments, prices, and inventories; and offer the right product to the right customer. Today, Net Perceptions’ customers

         include: Best Buy, Brylane, GUS (Great Universal Stores), JCPenney, Kmart, and Tesco.

      


      Personalized Recommendations


      You have probably used collaborative filtering. Amazon.com, one of our earliest clients, employs this technology. You may

         remember their doughnut-shop ad where the person at the counter recommends glazed doughnuts to a customer who ordered a cinnamon

         roll because people who liked glazed doughnuts demonstrated a higher propensity for liking cinnamon rolls. Amazon makes book

         recommendations the same way (now using their own software), as do many other sites.

      


      Even if you haven’t used collaborative filtering, you’ve probably experienced personalized recommendations. On the back of

         a Blockbuster Video box, you’ll find a list of three other movies to try if you liked that particular movie. The banner ads

         you see on many Web sites are personalized for you based upon information that companies like DoubleClick have collected.

         Content sites get in on the action too. My Yahoo! and many other news sites offer you the opportunity to customize their pages

         so that articles about dolphins, the San Diego Padres, and John Coltrane are the first you see. MIT’s Nicholas Negroponte

         calls it the “Daily Me.”

      


      The Internet is the perfect medium for collaborative filtering and recommender systems. Internet shoppers want ease, information,

         and immediacy. With information gleaned from page views, searches, purchases, and followed links, companies can present offers

         and products that are on target for each individual customer. Customers don’t have to page through each item in their inventory

         or perform blind searches. And customers can participate in and modify their own profiles, so that they don’t feel like recommendations

         are being done to them, but rather for them.

      


      Collaborative Filtering vs. Friends and Experts


      Everybody has friends or acquaintances they go to for advice. On Who Wants to Be a Millionaire, contestants call phone-a-friends based upon their knowledge of history, geography, pop culture, and other subjects. Or they

         poll the audience. Both strategies can help when the contestant doesn’t know the answer. But what happens when the phone-a-friend

         doesn’t know? Or when the audience doesn’t provide a definitive response? When faced with these dilemmas, contestants either

         guess or take the money they’ve won and walk away.

      


      Experts are often as unreliable as friends or a collection of strangers—if not more so. When it comes to taste-based products,

         like clothing, expert salespeople may know their products intimately, but they can’t know their customers as well. A salesperson

         might mistakenly assume that, based upon a customer’s interest in a polka-dot blouse, she might also like a retro-style bathing

         suit (when, in fact, she prefers single-color tankinis). With taste-based products, customers trust themselves most of all.

         More than experts. More than friends. More than a randomly selected audience.

      


      Collaborative filtering succeeds where all else fails. It makes recommendations not from experts, friends, or random people,

         but from the people who most precisely share an individual customer’s tastes. As a result, customers feel like they’re seeing

         products they would have chosen for themselves.

      


      GUS


      In March of 1999, Lee Gerdes, our friend and colleague at Net Perceptions, started a collaborative-filtering pilot at Great

         Universal Stores (GUS) outside of Manchester, England. GUS’s recommender system was already generating sales on 20 percent

         of their offers. Lee had never seen a ratio higher than 8 percent in his twenty years in the business. He soon discovered

         the reason behind their success: a staff of 45 full-time professional shoppers who studied GUS inventory and recommended product

         pairings to their 4,600 call-center operators.

      


      At the time, GUS took over 30 million phone orders a year, maintained nine sites, and distributed eleven catalogs. They sold

         and continue to sell mostly personal items: clothing, consumables, home products, sporting goods, and general merchandise.

         In 2000, their sales totaled nearly $4 billion. They’re good at what they do, which is why they wanted to see if they could

         improve their results.

      


      Lee had six weeks to install a collaborative-filtering prototype and get it up and running. With collaborative filtering,

         data and algorithms can be tuned and optimized for the particular business. “Data is always the key,” Lee says.

      


      Businesses are naturally leery about product recommendations that might make them look bad. If the recommender doesn’t properly

         interpret the data, it may recommend a bib to a customer whose child is now in her teens or an item that’s not available in

         the customer’s size. Good algorithms prevent this from happening.

      


      The rules used to create these algorithms can be quite sophisticated. For instance, if a customer buys a six-inch drill bit,

         you shouldn’t recommend a four-inch bit. If part of an ensemble is purchased (one drill bit instead of a collection of bits),

         there’s generally a reason why the rest of the ensemble isn’t, so you’re better off recommending another item. For soft goods

         (like clothing), product recommendations should include the color of the item. That way you can capitalize on the customer’s

         demonstrated color preferences. With hard goods (like sofas), however, color shouldn’t be included because often the color

         is prescribed by outside factors (size and color of a particular room, for instance). In GUS’s case, recommendations also

         had to come from the particular catalog the customer had in hand. Needless to say, Lee had his work cut out for him.

      


      It took Lee five weeks to develop the prototype. That left little time to train the forty-eight call-center operators chosen

         to participate in the pilot program, but all he needed was one day. He found the operators with the most in-depth purchase

         histories at GUS and had them place an order for something they liked while the other operators looked on. He then asked them

         to hit the recommender button. “We were in like Flynn,” Lee said.

      


      At the end of the six-week pilot period, collaborative filtering had generated a 27 percent conversion rate on 93 percent

         of the orders. Using their traditional recommendation system, GUS had gotten 20 percent on only 60 percent of the orders.

         In addition, orders that included a personalized recommendation were 23 percent larger than those without. Perhaps the greatest

         indicator of collaborative filtering’s success was the average upsell value. It increased by a whopping 60 percent. On one

         £50 order (approximately $85 U.S.), a customer was recommended a living room suite. That customer wound up spending an additional

         £1800 (approximately $3,060 U.S.)—thirty-six times the initial order!

      


      “The results are a clear hat-trick,” said David Main, commercial director of GUS’s Home Shopping Division. “We increased our

         upsell acceptance rate, boosted the average value of each upsell item, and showed that personalization technology, when properly

         applied, is significantly more efficient and effective than a more manual intensive approach. In addition, we also found that

         our sales advisers were enthusiastic about discussing personalized recommendations with their customers.”

      


      Because collaborative filtering uses knowledge about all of a customer’s purchases, not just one, the terms cross-sell and upsell aren’t exactly accurate. When you cross-sell, typically, you recommend a cheaper product based upon its relationship to a

         purchased product (recommending socks to someone who just purchased shoes, for instance). When you upsell, you encourage a

         customer to purchase a similar item at a higher cost (more expensive shoes). Collaborative filtering combines the best of

         both—additional purchases, often at higher prices. By using a customer’s entire purchase history, collaborative filtering

         has the confidence to recommend products that are more expensive than what’s in the customer’s shopping basket. It’s not cross-selling,

         or upselling, it’s just selling. Period.

      


      Filtered vs. Unfiltered


      Despite the impressive results, collaborative filtering has its critics. Cass R. Sunstein, a professor at the University of

         Chicago Law School and author of Republic.com, complains that filtering devices such as TiVo and the “Daily Me” narrow our horizons. If you get just the things you want,

         won’t you miss out on experiences and information that lie outside that purview? In other words, if you were to read a traditional

         newspaper, you might stumble into an article about Liberia, read it, and thereby expand your horizons.

      


      But collaborative filtering is a connective technology. It introduces you to new products, articles, and people. With Launch.com, for instance, you can

         create your own radio station—one that mixes in artists and songs you’ve never heard before. And those songs are more likely

         to be ones you like than the ones conglomerate-owned radio stations play, because with Launch they’re recommended by people

         who share your taste in music. You don’t have to listen to ads or a Mariah Carey song playing over and over again; you listen

         to music you want to hear. (For more about Launch, see our site profile in “Principle 4: Box Products, Not People”).

      


      Without collaborative filtering, someone else chooses what you see (what catalogs, products, articles). You’re at the whims

         of an editor or marketer, or perhaps a team of editors or marketers. Either way, you’re lumped into a demographic that will

         fit you like a mitten, not a glove.

      


      Privacy


      Does collaborative filtering misuse privileged customer information? Amazon was chastised when it failed to announce changes

         to its privacy policy in the wake of Toysmart’s bankruptcy proceedings. A bankruptcy judge not only permitted Toysmart to

         sell its customer profiles, it required them to list the profiles as an asset. The FTC filed suit, but it was only able to

         restrict the sale of Toysmart’s profiles to one company. In response, Amazon changed its policy so that it, too, would be

         able to sell customer profiles, including purchase histories, in the event that it went bankrupt. Customers were understandably

         concerned. Customers were similarly concerned when Amazon created purchase circles, which allowed anyone to view which books

         were best-sellers in certain geographical regions, companies, or colleges. If, for instance, you wanted to find out what employees

         at Microsoft were reading, you could—without Microsoft’s permission. As a prospective employee or stock purchaser, you might

         be curious to learn whether Microsoft employees were reading Spending Your Wealth or Time to Get Off the Gravy Train.


      We don’t advocate selling or publishing private customer profiles. Nor do we condone unwanted solicitations. Reputable sites

         have opt-in programs for customers. These allow customers the opportunity to determine if they want to be contacted with offers

         or information updates. Amazon learned this the hard way and now allows companies and individuals to decide whether they want

         to participate in purchase circles.

      


      Wherever data is stockpiled, there is the potential for misuse. Fortunately, collaborative filtering doesn’t need to know

         who you are. Names aren’t important. Neither is your age, gender, or race. Collaborative filtering doesn’t need to know anything

         about you except what products you want to buy. Because privacy issues are raised by some of the companies we examine, however,

         we’ll provide you with tips to ensure customer privacy throughout the book.

      


      Lifetime Learning


      The more data there is available, the better collaborative filtering works. It learns from your behavior and adjusts to subtle

         changes in your taste and preferences. This is technology that listens. It provides real value for the data you provide, both

         explicitly and implicitly. Naturally, this value increases over time, building customer loyalty. Collaborative filtering is

         like a personal shopper who remembers all your purchases and preferences—someone you can trust to make decisions for you.

         With such an asset, why would you go to someone who doesn’t know you from Adam?

      


      Inventory


      In addition to being a customer-friendly technology, collaborative filtering can help companies avoid inventory nightmares.

         Depth of product inventory can be a sticky issue if you’re recommending the same product to every customer. Do we have too

         much in stock? Do we have too little? Collaborative filtering recommendations can be tuned to your inventory. As you’ll see

         in The Children’s Place profile in “Principle 4: Box Products, Not People,” when a mistake or great deal leads to excess inventory,

         collaborative filtering can help you target just the right customers for marketing campaigns.

      


      Why Now?


      So why read this book? Why not just buy collaborative filtering? Well, for one thing, this book not only introduces you to

         recommender technology, it also shows you how to apply it so you can best articulate and accommodate customer taste. We give

         you insight into what technologies and interfaces work best for different businesses. We teach you how to create, manage,

         and maintain the right recommender systems for your business. Until recently, recommender technology was for techies only.

         Many major businesses are now creating personalization departments, and they’re often loath to talk about what they do. We’re

         not.

      


      Word of Mouse—Overview


      We begin by giving you a brief history of recommender technology. The technology is new, but its inspiration is age-old. There

         was a time, before Wal-Mart and minimum wage, when small merchants knew their customers well enough to make insightful product

         recommendations. They knew what you had already purchased and wouldn’t try to sell you something you didn’t need or want.

         Collaborative filtering and other recommender systems are designed to recreate the unique knowledge and service of these merchants.

      


      In Word of Mouse, we examine thirty-six companies. Some of them we chose because they’re industry leaders, others because we worked with them

         at Net Perceptions, and some because we know they can do better. Most of these companies use recommender technology in interesting

         and innovative ways. From their challenges and successes, you’ll learn how to approach and respond to your customers.

      


      Eight Principles


      Personalized recommendations are revolutionizing business, especially on-line, where data can be tracked easily. In Word of Mouse, we tell you not just how to personalize recommendations, but how to personalize your site as well.

      


      Web sites can change overnight. Some, if not most, of the businesses we discuss will have changed their sites by the time

         this book goes to press. The eight principles to personalize your business we describe in this book, however, are timeless.

      


      We’ll teach you how to:


      

      	Demonstrate product expertise


      	Be a customer agent


      	Maintain excellent service across touchpoints


      	Box products, not people


      	Watch what I do


      	Revolutionize knowledge management


      	Use communities to create content


      	Turn communities into content


    


      Future Shock


      In 1992, we developed collaborative filtering. In 1996, we brought it to the public via Net Perceptions. In 1997, we applied

         our patented technology to retail call-centers, outbound E-mail campaigns, and knowledge management on corporate intranets.

         In 1998, we created filterbots (intelligent agents that both learn from and create purchasing data). In 2001, we brought recommenders

         to handheld devices. What does the future hold? In our final chapter, “The Future of Collaborative Filtering and Recommender

         Systems,” we’ll give you a sneak preview.

      


      Word of Mouse


      Every click and comment from your customers provides information, but you need to know how to harness it. Otherwise, it’s

         like having a mouse in your walls: The scratching and clicking will keep you up at night.

      


      With Word of Mouse, you’ll learn what your customers are saying. Maybe more important, you’ll be able to tell your customers what they’re saying. By establishing previously unconscious connections about what customers like and why they like it, you’ll gain their

         trust and keep their business. You’ll have the crystal ball.

      


   

      The Insider’s Guide to 
Collaborative Filtering 
and Recommender Systems


      Any sufficiently advanced technology is indistinguishable from magic.


      —ARTHUR C. CLARKE, PROFILES OF THE FUTURE (1962)

      


      Man is a tool-using animal…


      Without tools he is nothing, with tools, he is all.


      —THOMAS CARL YLE, SART OR RESARTUS (1833–34)

      


       


      A Brief History of Collaborative Filtering


      Collaborative filtering is at the same time very new and very old. At its core, collaborative filtering is any mechanism whereby

         members of a community collaborate to identify what is good and what is bad. Even in prehistoric days, our species relied

         upon informal collaborative filtering. When a tribe encountered some new berry or root, they didn’t all eat it simultaneously.

         Some people watched to see if the others became ill. If those who had eaten did get sick, the others would use this strong

         negative recommendation by avoiding that food (e.g., the deadly nightshade); if not, they would eat it themselves.

      


      All sorts of knowledge was gained through observation of our neighbors. We learned which animals were dangerous and which

         were tasty. Then, as we developed into societies where people had time for art, philosophy, and science, the same process

         of collaborative filtering helped us decide which creations and theories were worth our time and money.

      


      We imagine that many listeners sat transfixed by Homer’s stories. Others might have considered him overrated and lobbied for

         their own favorite storyteller. These people, though they may not have known it at the time, were critics. As early as we

         had choices to make, we found critics to guide us. Today, as then, we can choose from among a variety of critics. Film critics

         help us decide which movies to see, theater critics lead us to the right play, and restaurant critics suggest a place to eat

         beforehand or afterward. In the financial world, analysts, brokers, and advisers recommend places to invest our money, and

         then members of the press critique the critics, helping us to better select our analysts, brokers, and advisers.

      


      In addition to critics, we have editors and publishers to filter material for us. Because printing and distributing information

         can be expensive, commercial editors and publishers assess the marketability of a submitted work. On the opposite end of the

         spectrum, university presses, religion-affiliated publishers, and other not-for-profits are charged with forwarding an agenda.

         In either case, the editor and publisher work to identify content that they feel is worth distributing and, by implication,

         worth reading.

      


      All of these—editors, publishers, critics, and even cave people—are examples of collaborative filtering. Collaborative filtering

         exists wherever people help filter out the wheat from the chaff, so the rest of us don’t have to. In return, we reward them

         (all except the cave people) with our patronage and purchases.

      


      The examples we’ve described above are all manual processes of collaborative filtering, however. Editors, publishers, and critics pick products based upon their expert opinions.

         In other words, by hand. They don’t use automated systems to make these decisions for them. As a result, these editors and critics can’t tailor their

         products and reviews for each individual customer. The New Yorker, for instance, doesn’t publish a different magazine for each customer based upon his or her fields of interest. Instead, the

         New Yorker’s audience is universal (their entire customer base and beyond).

      


      Sometimes, though, people want and need personalized material. This is where automated information-gathering systems come

         in: namely, collaborative filtering and its two predecessors, information retrieval and information filtering.

      


      Information Retrieval


      Collaborative filtering is not the only, nor even the most prominent, technology for helping people find what they want. As

         soon as large collections were created, people organized them for better search performance. From the Great Library at Alexandria

         to the Library of Congress, organization and cataloging have made content more accessible. Through combinations of author,

         title, and subject indexes, library patrons can quickly and easily find books that match explicit search criteria.

      


      Indeed, the problem of information retrieval—finding information in a large catalog—lent itself well to computerization. Gerard

         Salton’s seminal 1968 book, Automatic Information Organization and Retrieval, set forth the mechanisms for automatically indexing documents by examining the terms used within them (or within titles and

         summaries). Once a collection of documents is indexed in this way, a user can search for specific terms and retrieve documents

         of interest. Today, we see wide proliferation of such systems, including the widely used Web search engines. As the demand

         for search continues to grow, the quality of information-retrieval systems escalates as well.

      


      Information Filtering


      Information-retrieval systems address a particular information niche: cases where users have ephemeral information needs and

         want to meet those needs by using a relatively stable, indexed collection. In addition to Web searches and library catalogs,

         this niche includes a wide variety of search tasks from finding a file on your computer’s hard drive (when you’ve forgotten

         where you stored it) to searching through newspaper archives or corporate records.

      


      Sometimes, however, the situation is reversed. Users may have a relatively stable information need, and want to check new

         information content to see if any of it meets that need. Information-filtering systems address this niche by either being told or learning the user’s need, and then examining a stream of new content to

         select items that meet it. The simplest information-filtering examples are clipping services. A corporate executive may want

         to see any newspaper articles that mention his company or its competitors. More sophisticated information-filtering systems

         help travelers find out when flights to a particular city go on sale, or avid readers discover when a favorite author has

         published a new book. Internally, information-filtering systems look like the mirror image of information-retrieval systems.

         The database stores a wide range of user profiles (or queries), and each new document gets passed through this database to

         see which profiles are triggered.

      


      Computerized Collaborative Filtering


      Both information retrieval and information filtering help people manage the problem of information overload by directing them

         to items that match their interests. Until recently, that seemed like enough, but the quantity of content available keeps

         increasing. In 1970, it may well have been possible for a corporate officer to read every article mentioning his company.

         By the year 2002, with the wide distribution of content on the Internet, it would take a team of officers to keep up. Something

         needed to be done to help people find items not only by topic, but also by quality or taste—and that something was the automation

         of collaborative filtering.

      


      Automated collaborative filtering sprouted in three directions in quick succession, resulting in three different but compatible

         systems: pull-active CF, push-active CF, and automated CF. Since the three systems perform different tasks, you might even

         find all three on the same Web site.

      


      PULL-ACTIVE CF


      Tapestry is widely recognized as the first computerized collaborative filtering system. Developed at Xerox PARC as a research

         project, Tapestry was designed to help small workgroups team up to figure out which articles (usually electronic-bulletin-board

         articles) were worth reading. Tapestry users could annotate articles, for example, by marking them as “Fred should look at

         this” or “Excellent!!!” Other users could ask the system to find articles that met specific criteria, including the keywords

         in the article (àla information retrieval and filtering), the annotations left by others, and even the actions others took when seeing the article.

         For example, a user might say, “I want to see all the articles that Mary replied to, since if Mary replied to them, they must

         have been interesting.” This type of collaborative filtering has become known as pull-active collaborative filtering because a user takes an active role in pulling recommendations out of the system (by forming queries).
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