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  A hundred prisoners are each locked in a room with three pirates, one of whom will walk the plank in the morning. Each prisoner has ten bottles of wine,

  one of which has been poisoned; and each pirate has twelve coins, one of which is counterfeit and weighs either more or less than a genuine coin. In the room is a single switch, which the prisoner

  may either leave as it is or flip. Before being led into the rooms, the prisoners are all made to wear either a red hat or a blue hat; they can see all the other prisoners’ hats but not their

  own. Meanwhile, a six-digit prime number of monkeys multiply until their digits reverse, then all have to get across a river using a canoe that can hold at most two monkeys at a time. But half the

  monkeys always lie and the other half always tell the truth. Given that the Nth prisoner knows that one of the monkeys doesn’t know that a pirate doesn’t know the product of two

  numbers between 1 and 100 without knowing that the N + 1th prisoner has flipped the switch in his room or not after having determined which bottle of wine was poisoned and what color his hat

  is, what is the solution to this puzzle?




  —Internet parody of a job interview question
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      Outnumbered at the Googleplex




      What It Takes to Get Hired at a Hyperselective Company


    


  




  Jim was sitting in the lobby of Google’s Building 44, Mountain View, California, surrounded by half a dozen others in various states of

  stupor. All were staring dumbly at the stupidest, most addictive TV show ever. It is Google’s live search board, the ever-scrolling list of the search terms people are Googling at this very

  instant. Watching the board is like picking the lock to the world’s diary, then wishing you hadn’t. For one moment, the private desires and anxieties of someone in New Orleans or

  Hyderabad or Edinburgh are broadcast to a select audience of voyeurs in Google lobbies—most of them twenty- and thirty-year-olds awaiting a job interview.




  

    giant-print Bibles




    overseeding




    Tales of Phantasia




    world’s largest glacier




    JavaScript




    man makeup




    purpose of education




    Russian laws relating to archery


  




  Jim knew the odds were stacked against him. Google was receiving a million job applications a year. It was estimated that only about 1 in 130 applications resulted in a job.

  By comparison, about 1 in 14 students applying to Harvard University gets accepted. As at Harvard, Google employees must overcome some tall hurdles.




  Jim’s first interviewer was late and sweaty: he had biked to work. He started with some polite questions about Jim’s work history. Jim eagerly explained his short career. The

  interviewer didn’t look at him. He was tapping away at his laptop, taking notes.




  “The next question I’m going to ask,” he said, “is a little unusual.




  

    

      

        

          	

            ?  


          



          	

            You are shrunk to the height of a penny and thrown into a blender. Your mass is reduced so that your density is the same as usual. The blades start moving in sixty

            seconds. What do you do?”1


          

        


      


    


  




  The interviewer had looked up from his laptop and was grinning like a maniac with a new toy.




  “I would take the change in my pocket and throw it into the blender motor to jam it,” Jim said.




  The interviewer’s tapping resumed. “The inside of a blender is sealed,” he countered, with the air of someone who had heard it all before. “If you could throw pocket

  change into the mechanism, then your smoothie would leak into it.”




  “Right . . . um . . . I would take off my belt and shirt, then. I’d tear the shirt into strips to make a rope, with the belt, too, maybe. Then I’d tie my shoes to the end of

  the rope and use it like a lasso. . . .”




  Furious key clicks.




  “I don’t mean a lasso,” Jim plowed on. “What are those things Argentinean cowboys throw? It’s like a weight at the end of a rope.”




  No answer. Jim now felt his idea was lame, yet he was compelled to complete it. “I’d throw the weights over the top of the blender jar. Then I’d climb out.”




  “The ‘weights’ are just your shoes,” the interviewer said. “How would they support your body’s weight? You weigh more than your shoes do.”




  Jim didn’t know. That wasn’t the end of it. The interviewer had suddenly warmed to the topic. He began ticking off quibbles one by one. He wasn’t sure whether Jim’s

  shirt—shrunken with the rest of him—could be made into a rope that would be long enough to reach over the lip of a blender. Once Jim got to the top of the jar—if he got

  there—how would he get down again? Could he realistically make a rope in sixty seconds?




  Jim didn’t see where a word like realistic came into play. It was as if Google had a shrinking ray and was planning to try it out next week.




  “It was nice meeting you,” the interviewer said, extending a still-damp hand.




  We live in an age of desperation. Never in living memory has the competition for job openings been more intense. Never have job interviews been tougher. This is the bitter

  fruit of the jobless recovery and the changing nature of work.




  For some job seekers, Google is the shining city on the hill. It’s where the smartest people do the coolest things. In the U.S., Google regularly ranks at or near the top of Fortune

  magazine’s list of “100 Best Companies to Work For.” The Google Mountain View campus (the “Googleplex”) is a cornucopia of amenities for its presumably lucky

  employees. There are eleven gourmet restaurants serving free, organic, locally grown food; climbing walls and pools for swimming in place; mural-size whiteboards for sharing

  spontaneous thoughts; Ping-Pong, table football, and air-hockey tables; cutesy touches like red phone booths and topiary dinosaurs. Google employees have access to coin-free laundry machines, free

  flu shots, foreign language lessons, car washes, and oil changes. There is shuttle service between home and work; $5,000 rebates for buying a hybrid; communal scooters for anyone’s use on

  campus. New parents get $500 for takeaway meals and eighteen weeks’ leave to bond with their infant. Google pays the income tax on health benefits for same-sex domestic partners. All

  employees get an annual ski trip. The perks aren’t necessarily about generosity, and unlike the workplace gains of previous generations, they haven’t been negotiated by unions or

  individuals. It’s good business for Google to offer such benefits in an industry so dependent on attracting the top talent. The benefits not only keep employees happy but also keep everyone

  else with their noses pressed against the glass.




  Google is not so exceptional as you might think. Today’s army of unemployed has made every company a Google. Unsexy firms now find themselves with multiple well-qualified applicants for

  each position. That is very good for the companies that are able to hire. Like Google, they get to cherry-pick the top talent in their fields. It’s not so good for the applicants. They are

  confronting harder, ruder, more invasive vetting than ever before.




  This is most evident in the interviews. There are, of course, many types of questions traditionally asked in job interviews. These include the “behavioral” questions that have almost

  become clichés:




  

    

      “Tell me about a situation where you just couldn’t get along with a team member.”




      “Describe a time when you had to deal with a rude customer.”




      “What is your biggest failure in life?”




      “Did you ever find yourself unable to meet a deadline? What did you do?”




      “Describe the most diverse team you ever managed.”




      

        There are questions relating to business:


      




      

        “How would you describe Holland & Barrett to a person visiting from another country?”


      




      “Tell me how Waitrose competes with Tesco, and how we should reposition our brand to gain market share.”




      “How would you get more customers for Halifax Bank?”




      “What challenges will Starbucks face in the next ten years?”




      “How would you monetize Facebook?”


    


  




  Then there’s work sampling. Rather than asking job candidates what they can do, companies expect them to demonstrate it within the interview. Sales managers have to devise a marketing

  plan. Attorneys draft a contract. Software engineers write code.




  Finally, there are open-ended mental challenges—something for which Google is particularly known. Questions like “thrown into a blender” are an attempt to measure mental

  flexibility and even entrepreneurial potential. That’s been important at Google because of the company’s fast growth. A person hired for one job may be doing something else in a few

  years. Work sampling, while valuable, tests only a particular set of skills. The more offbeat questions attempt to gauge something that every company wants but few know how to measure: the ability

  to innovate.




  For that reason, many of Google’s interview questions have spread to companies far beyond Mountain View. Google’s “brand” is now estimated to be the most valuable in the

  world, worth $86 billion, according to Millward Brown Optimor. Success breeds imitation. Corporate types vow to “be more like Google” (whatever that means for the

  kitchen flooring industry). Not surprisingly, that includes hiring.




  What Number Comes Next?




  The style of interviewing at Google is indebted to an older tradition of using logic puzzles to test job candidates at technology companies. Consider this one. The interviewer writes six numbers

  on the room’s whiteboard:




  

    [image: ]


  




  The question is, what number comes next in the series?




  Similar riddles have been used on psychological tests of creativity. Most of the time, the job applicant stumbles around, gamely trying to make sense of a series that gives every indication of

  being completely senseless. The majority of candidates give up. A lucky few have a flash of insight.




  Forget maths. Spell out the numbers in plain English, which gives you the following:




  

    ten




    nine




    sixty




    ninety




    seventy




    sixty-six


  




  The numbers are in order of how many letters are in their names!




  Now look more closely. Ten is not the only number you can spell with three letters. There’s also one, two, and six. Nine is not the only four-letter number;

  there’s zero, four, and five. This is a list of the largest numbers that can be spelled in a given number of letters.




  Now for the payoff, what number comes next? Whatever number follows sixty-six should have nine letters in it (not counting a possible hyphen) and should be the largest nine-letter

  number. Play around with it, and you’ll probably come up with ninety-six. It doesn’t look like you can get anything above 100 because that would start “one hundred,”

  requiring ten letters and up.




  You might wonder why the list doesn’t have 100 (“hundred”) in place of 70 (“seventy”). “Million” and “billion” have seven letters, too. A

  reasonable guess is they’re using cardinal numbers spelled in correct stylebook English. The way you write out the number 100 is “one hundred.”




  In the On-Line Encyclopedia of Integer Sequences, you can type in a series of numbers and it tells you what numbers come next. You’re not allowed to use it with this

  interview question, of course, but the website’s answer for this sequence is 96. In recent years, companies in all sorts of industries have adopted this question for interviews. Often the

  interviewer throws it in just to make the poor candidate squirm. At many of these companies, the one and only correct answer is 96.




  Not at Google. In Mountain View, 96 is considered to be an acceptable answer. A better response is




  

    

      

      10­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000




      A.k.a. “one googol.”




      

        That’s not the best answer, though. The preferred response is


      




      

      100­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000­,­000




      Ten googol.


    


  




  That response can be traced back to 1938 or thereabouts. Nine-year-old Milton Sirotta and his brother Edwin were taking a stroll one day with their uncle in the New Jersey

  Palisades. The uncle was Edward Kasner, a Columbia University mathematician already somewhat famous as the first Jew to gain tenure in the sciences at that Ivy League institution. Kasner

  entertained the boys by talking about a topic calculated to appeal to bookish nine-year-olds, namely the number that could be written as a “1” followed by a hundred zeros. Kasner

  challenged his nephews to invent a name for the number. Milton’s suggestion was “googol.”




  That word appeared in the 1940 book that Kasner wrote with James Newman, Mathematics and the Imagination. So did the name for an even bigger number, the “googolplex,” defined

  as 10 raised to the power of a googol. Both words caught on and have permeated pop culture, turning up on The Simpsons—and as the name for the search engine devised by Larry Page and

  Sergey Brin. According to Stanford’s David Koller,




  

    

      Sean [Anderson] and Larry [Page] were in their office, using the whiteboard, trying to think up a good name—something that related to the indexing of an immense

      amount of data. Sean verbally suggested the word “googolplex,” and Larry responded verbally with the shortened form, “googol” (both words refer to specific large

      numbers). Sean was seated at his computer terminal, so he executed a search of the Internet domain name registry database to see if the newly suggested name was still

      available for registration and use. Sean is not an infallible speller, and he made the mistake of searching for the name spelled as “google.com,” which he found to be available.

      Larry liked the name, and within hours he took the step of registering the name “google.com” for himself and Sergey.


    


  




  Edward Kasner died in 1955 and never saw his number’s namesake. More recently, the googol-Google lineage has become a touchy issue. In 2004, Kasner’s great-niece, Peri Fleisher,

  complained that Page and Brin’s company had appropriated the word without compensation. Fleisher said she was exploring her legal options. (The best headline ran, “Have Your Google

  People Talk to My ‘Googol’ People.”)




  The googol-Google puzzle has layers like an onion. First you have to realize that the spelling of the numbers, rather than their mathematical properties, is relevant. That’s hard enough.

  Then you have to know about, and remember, Kasner’s number. An average mortal would think himself clever to come up with “one googol” and be ready to call it a day. But

  there’s still the final layer. “Ten googol” is bigger than “one googol” and ought to be the answer.




  Imagination and Invention




  Is this question too insanely hard to ask of a job candidate? Not at Google. But puzzles like this have drawbacks as interview questions. The answer here is a simple matter of insight: either

  you get it or you don’t. There isn’t a process of deduction to relate, and thus there is no way to distinguish someone who solves the problem from someone who already knew the answer.

  At Google, of all places, anyone applying for a job knows how to use a search engine. It’s expected that candidates will Google for advice on Google interviews, including

  the questions asked. Consequently, Google encourages its interviewers to use a different type of question, more open ended, with no definitive “right answer.” In the Google philosophy,

  good interview questions are like take-home tests. The challenge is to come up with an answer the interviewer has never heard before that’s better than any answer he’s heard.




  Google’s interviewers “are not warm and fuzzy people,” as one applicant told me. Another word you hear a lot is “numb”—the utter lack of emotional affect. The

  interviewer sits, blandly tapping at a laptop. You say something you think is brilliant . . . no reaction. The keystroke rate doesn’t change.




  This is by design. Google’s mental challenges tend to be cryptic. Candidates are not to be told whether their train of thought is getting “colder” or “warmer,” or

  whether their ultimate answer is right or wrong. Google’s challenges often have more than one good answer. Some are considered good, some are banal, and some are brilliant. The interviewee

  can leave the room with little idea how well he or she did in the interview. This has led to intense speculation and outright paranoia among Google candidates. It has also led to the curious

  phenomenon of other companies’ adopting Google’s interview questions without really knowing what the answer is supposed to be.




  The quintessential Google perk isn’t sashimi or massages. It’s the 20 percent project. Google engineers are allowed to spend one day a week on a project of their

  choosing. That’s a fantastic gamble. You can’t easily imagine Procter and Gamble giving its staff a day a week to dream up new shampoos. At Google, it works. It’s been reported

  that over half of Google’s revenue now comes from ideas that began as 20 percent time projects. The list includes Gmail, Google Maps, Google News, Google Sky, and Google Voice.




  How do you measure a talent for invention? Business schools have been asking that question for decades. It’s clear that many intelligent people don’t have that

  extra spark, whatever it is. The issue was put well by Nikolay Gogol (whose name is a frequent misspelling for “googol” and “Google”). In his story “The

  Overcoat,” Gogol remarks on “the abyss that separates tailors who only put in linings and do repairs from those who sew new things.” Google is betting 20 percent of its

  engineering-labor costs that it can distinguish the competent software tailors from those capable of creating killer apps out of whole cloth.




  The blender riddle encapsulates the process of inventing a new product. You begin by brainstorming. There are many possible answers, and you shouldn’t be in a hurry to settle for the first

  idea that seems “good enough.” Coming up with a superior response requires listening carefully to the question’s wording. “Imagination is more important than

  knowledge,” Einstein said. You don’t have to be an Einstein to answer the question well, but you do need the imagination to connect it to some knowledge you acquired long ago.




  For many of us, the knee-jerk response is a facetious one. (One try, posted on a blog: “One might assume that since the blender is about to be turned on, that food will soon be entering,

  so I’d probably just put my neck to the blade rather than be suffocated by some raunchy health drink.”) The two most popular serious answers seem to be (1) lie down, below the blades,

  and (2) stand to the side of the blades. There ought to be at least a penny’s width of clearance between the whirring blades and the bottom or sides of the blender jar.




  Another common reply is (3) climb atop the blades and position your center of gravity over the axis. Hold tight. The net centrifugal force will be near zero, allowing you to hold on.




  Like many of Google’s interview questions, this one leaves a lot unsaid. Who or what has thrown you into the blender, and for what reason? If a hostile being is bent on making a human

  smoothie, your long-term chance of survival will be small, no matter what you do. Will liquid be added to the blender? Is there a top on it? How long will the blades be

  spinning? Should the blades spin a long time, answer 3 would make you dizzy. That could cause you to lose consciousness and fall off.




  You’re welcome to question the interviewer on these points. The canonical responses are “Don’t worry about hostile beings,” “No liquid will be added,”

  “There’s no lid,” and “Figure the blades will keep spinning until you’re dead.”




  Another approach is to (4) climb out of the jar. The interviewer will ask how you propose to accomplish that. You don’t have suction cups. One bright response is, at that size you’re

  like a fly and can climb glass.




  A dumb answer is to (5) use your phone to call or text for help. This depends on your phone’s having been shrunk with you and being able to access the nearest (not shrunken) mobile

  phone tower. It also depends on 999 or your Twitter posse sending help in less than sixty seconds.




  Still another popular answer is to (6) rip or unravel your clothes to make a “rope” and use it to climb out of the jar. Or (7) use your clothes and personal effects to jam the blades

  or motor somehow. As we’ve seen, both have problems.




  Of Mice and Men




  None of the above answers scores you many points at Google. Current and ex–Google interviewers have told me that the best answer they’ve heard is (8) jump out of the jar.




  Huh? The question supplies an important clue, that word density. “Being shrunk to the size of a penny” is not a realistic predicament. For starters, it might mean eliminating

  99.99+ percent of the neurons in your brain. To deal with a question like this, you have to decide where to suspend disbelief and what to take in earnest. The fact that the interviewer mentions a

  detail like density is a nudge. It says that things like mass and volume matter in this question (while neuron count might not) and that a successful answer can use simple

  physics.




  In short, the question wants you to consider change-of-scale effects. You probably remember hearing about them in secondary school. An ant is able to lift about fifty times its body weight.

  It’s not because ant muscles are better than human muscles. It’s just because ants are small. The weight of an ant (or of anything) is in proportion to the cube of its height.

  The strength of muscles—and the bones or exoskeleton supporting them—depends on their cross-sectional area, which is proportional to the square of height. Were you shrunk to 1/10 your

  present height, your muscles would be only 1/100 as powerful . . . but you’d weigh a mere 1/1,000 as much. All else being equal, small creatures are “stronger” in lifting their

  bodies against gravity. They are more able to bench-press multiples of their own weight.




  A classic treatment of change of scale is J. B. S. Haldane’s 1926 essay “On Being the Right Size,” which you can find by Googling. By using a few basic principles, Haldane was

  able to account for many mysteries of the biological world. There are no mice or lizards or other small animals in the polar regions. Yet polar bears and walruses thrive. The reason is that small

  creatures would quickly freeze to death, having a relatively large surface area for their volume. Insects fly easily, but angels are impossible: wings would require too much energy to support a

  human body.




  Haldane’s reasoning has been disregarded by decades of cheesy sci-fi movies. Gravity would crush a giant mutant insect like a bug. The advantage would go to the heroes of bad movies like

  Honey, I Shrunk the Kids or The Incredible Shrinking Man. Shrunken humans would be fantastically strong, relatively speaking. In the 1957 film, the Incredible Shrinking Man fights off

  a spider with a needle, lugging it like it’s a telephone pole. Actually, he’d be able to maneuver that needle easily.




  Do you see where this is going? Were you shrunk to penny size, you’d be strong enough to leap like Superman, right out of the blender.




  That is the kernel of a good answer to this question. But Google’s interviewers are not just looking for someone who has the basic idea. The best responses supply a

  coherent argument.




  In the mid-1600s Giovanni Alfonso Borelli, a contemporary of Galileo’s, deduced this remarkable rule: everything that jumps, jumps about the same height. Think about it. Unless

  you’re disabled, you can probably leap about thirty inches, give or take. That’s how far you raise your center of gravity. The thirty-inch figure isn’t far off the mark for a

  horse, a rabbit, a frog, a grasshopper, or a flea.




  

    [image: ]


  




  Now, sure, there’s variation. A species whose very survival depends on leaping will be optimized for it and do better than one that has little cause to jump. There are species that

  don’t jump at all, like snails, turtles, and elephants. But when you consider the huge variations in size and anatomy, it’s amazing that Kobe Bryant and a flea can each put about the

  same amount of air beneath their feet.




  Google doesn’t expect anyone to know who Borelli is, but they are impressed with candidates who can replicate his reasoning. This isn’t so hard, really. Muscle

  energy ultimately comes from chemicals—the glucose and oxygen circulating in the blood, and the adenosine triphosphate (ATP) in the muscle cells. The amount of any of these chemicals will be

  proportional to your body’s volume. So if you’re shrunk to 1/n your usual size, your muscle energy will be reduced by a factor of n3.




  Fortunately, your mass will also be smaller, by the exact same n3 factor. Consequently, being the size of a penny should neither increase nor decrease how high you can jump

  (ignoring air resistance). The jar of a blender is about a foot high. As long as you can jump that high right now, you’re good.




  You might worry about the coming-down part. A blender is something like twenty times the height of a penny. You wouldn’t want to fall from twenty times your height now. That

  shouldn’t be a concern, postshrinking. You’ll have 1/n2 the surface area, versus 1/n3 the mass. That means you’ll have n times more

  surface area per mass to resist the fall—and, uh, to hold your guts in when you land. Basically, anything mouse-size or smaller doesn’t have to worry about falling from any height.

  Haldane drew this nice little word picture: “You can drop a mouse down a thousand-yard mine shaft; and, on arriving at the bottom, it gets a slight shock and walks away, provided that the

  ground is fairly soft. A rat is killed, a man broken, a horse splashes.”




  Above, I gave an answer (4) in which you simply climb out of the jar like a fly. This, too, can be justified with the change-of-scale argument. You may not think of your hands as sticky, but

  neither are the footpads of an insect walking up a pane of glass. Try rubbing a pane of glass with your hand: there’s resistance. The fact is, every surface clings a little to every other

  surface. Once you’ve been shrunk, there will be n times more hand and foot surface per mass and that much more relative clinginess. That might be enough to play Spider-Man.




  The Spider-Man answer is still not considered as good as the Superman answer. Climbing is slow. In proportionate terms, scaling the inside of a twelve-inch-high blender jar

  would be like an expert rock climber ascending a five-hundred-foot wall. It would be necessary to place each hand or foot carefully. That’s going to take time, more than sixty seconds. The

  blades will be whirring before Spider-Man is over the top. One slip could be fatal. The Superman solution is faster and safer. Should you fail to jump clear of the jar, you’ll have another

  shot at it, probably several.




  Scaling Up




  As I write these words, 2.5 million British people are out of work. Many of the jobs the unemployed once held are never coming back. People in fields like advertising, retailing, sales, media,

  and journalism are likely to find themselves interviewing at what they may think of as “technology” companies—only they’re not, they’re the future of business. This

  brings them into contact with a new and alien culture of intense interviewing practices.




  The blender question is a metaphor. The growth of a company, or of anything we humans care about, is all about change of scale. Solutions that work when something is small do not necessarily

  work as its scope expands. “For the last year my biggest worry was scaling the business,” said Eric Schmidt, then Google CEO, in 2007. “The problem is we’re growing so

  quickly. When you bring people in so quickly there’s always the possibility you’ll lose the formula.”




  Difficult interview questions are one way that Google attempts to preserve its formula. Google knows more about “scaling up” than most organizations because of the unique nature of

  its business and its quick growth. But its experience has lessons for all of us in this slippery, ever-changing, ever-contextual new world. That includes both employers and job seekers.




  Hiring at today’s selective companies is predicated on the disappointment of the many. This is often a profitable strategy for employers—and it demands a new

  strategy from job seekers. This book will survey today’s supertough interview questions—what they are, how they came to be, and how best to answer them. Whether you’re in the job

  market or not, here’s a chance to match wits with employees of some of the world’s smartest, most innovative companies. (The questions are a lot of fun, as long as you’re not in

  the hot seat.) Along the way, you’ll learn something about the still-profound mystery of creative thinking. Employers will learn much about what works, and what doesn’t, in interviews,

  and why Google’s approach—which goes far beyond tough questions—has been so influential. For job seekers, this book will help you avoid being sidelined by a few tricky questions.

  Often, all it takes to succeed is one good mental leap.




  

    QUESTIONS


  




  A Sample of Today’s Interview Interrogations




  

    Try out these questions, popular in job interviews in a wide variety of industries. Answers begin on this page.


  




  

    

      

        

          	

            ?   


          



          	

            When there’s a wind blowing, does a round-trip by plane take more time, less time, or the same time?


          

        




        

          	

            

              ?   


            


          



          	

            

              What comes next in the following series?


            


          

        


      


    


  




  

    [image: ]


  




  

    

      

        

          	

            ?  


          



          	

            You and your neighbor are holding garage sales on the same day. Both of you plan to sell the exact same item. You plan to put your item on sale for

            £100. The neighbor has informed you that he’s going to put his on sale for £40. The items are in identical condition. What do you do, assuming you’re not on

            especially friendly terms with this neighbor?


          

        




        

          	

            

              ?  


            


          



          	

            

              You put a glass of water on a record turntable and begin increasing the speed slowly. What will happen first: will the glass slide off, will it tip over, or will the

              water splash out?


            


          

        


      


    


  




  


 







  Two
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      The Cult of Creativity




      A History of Human Resources, or Why Interviewers Go Rogue


    


  




  You’re in an 8-by-8 stone corridor,” announced the interviewer. “The Prince of Darkness appears before you.”




  So begins the tale of a very strange job interview related by Microsoft program manager Chris Sells. “You mean, like, the devil?” asked the unlucky applicant.




  “Any prince of darkness will do,” she answered. “What do you do?”




  “Can I run?”




  “Do you want to run?”




  “Hmmm. I guess not. Do I have a weapon?”




  “What kind of weapon do you want?”




  “Um, something with range?”




  “Like what?”




  “A crossbow?”




  “What kind of ammo do you have?”




  “Ice arrows?”




  “Why?”




  “Because the Prince of Darkness is a creature made of fire?”




  She liked that. “So what do you do next?”




  “I shoot him?”




  “No, what do you do?” Silence. “You waste him! You WASTE the Prince of Darkness!”




  By this point, the applicant had a question of his own: “Holy crap, what have I gotten myself into?”




  He had gotten himself into a not entirely atypical interview in the new economy. In many industries, offbeat interview questions are a badge of coolness. They show how “creative” the

  workforce is. These questions are a feature of companies where non-HR employees do the interviewing. In highly specialized and creative fields particularly, it’s thought that employees better

  know what questions to ask than human resources people do. This sounds fine in theory. In practice, a largish minority of citizen-interviewers take this as license to go rogue. They ask any offbeat

  question that pops into their head—and any question they’ve heard that someone else is asking. Yet it’s hard to imagine that questions like the above have much value in selecting

  people to hire. How did such things come to be?




  The deep, dark secret of human resources is that job interviews don’t work. This isn’t exactly breaking news. Back in 1963, the behavioral scientists Marvin D. Dunnette and Bernard

  M. Bass wrote,




  

    

      The personnel interview continues to be the most widely used method for selecting employees, despite the fact that it is a costly, inefficient, and usually invalid

      procedure.




      

        A dozen years later, the recruiter Robert Martin said,


      




      

        Most of the corporate recruiters with whom I’ve had contact are decent, well-intentioned people. But I’ve yet to meet anyone, including myself, who knows what

        he (or she) is doing.


      


    


  




  The new economy has taken notice. “In an interview you can tell if a person is a pleasant conversationalist, and you can give some technical questions to rule out the

  truly inept, but beyond that you might as well be rolling dice,” wrote the founder of Bit-Torrent, Bram Cohen. Google’s human resources head, Laszlo Bock, said it even more succinctly:

  “Interviews are a terrible predictor of performance.”




  What’s so bad about an interview? The above critics were all too aware of some damning statistics. The evidence for the usefulness of job interviews is not unlike the evidence for

  extrasensory perception or alien abductions. There are some great anecdotes, but the closer you look at the data, the less compelling it is. In practice, job interviews appear to have little or no

  power to predict success on the job, beyond what might already be predicted from work experience or education.




  Inevitably, interviewers favor candidates who “do well on interviews”—who look good, talk a good game, and make the right jokes. But doing well on the interview is not the same

  as doing well on the job. Of course, most interviewers insist they’re aware of all that and correct for it—somehow. Most studies suggest that they don’t correct for it enough. It

  may not even be possible to “correct” when much of the deciding is unconscious and automatic. People often get hired on hunches.




  Behavior Predicts Behavior




  The human resources profession has spent much of the past century trying to find better ways of evaluating candidates. One approach is by using biodata. A job applicant is asked questions

  about his past behavior, typically on a form, in the belief that the answers will help to predict how he will perform in the workplace.




  Biodata is said to have originated in the insurance industry. At an industry convention in 1894, Colonel Thomas L. Peters of the Washington Life Insurance Company proposed asking a list of standardized questions for would-be insurance agents. Peters felt that by using the same actuarial analysis already in use for setting premiums, the company should be able to

  predict who would best be suited to the job. The premise of biodata is that “behavior predicts behavior.” A person who has gotten five speeding tickets in the past year is likely to

  speed in the future and hence to be at higher risk for accidents.




  A classic biodata question dates from World War II. The U.S. Naval Air Station, Pensacola, Florida, known as the Annapolis of the Air, was charged with training eleven hundred cadets a month,

  over ten times the peacetime figure. Not everyone had the right stuff to be a pilot. Training was grueling and expensive, and trainees were often ill for days—many had never been in a plane

  before. The war effort depended on accurately determining who had the talent and perseverance to succeed. Military psychologists designed a state-of-the-art questionnaire covering background,

  education, and interests. One psychologist at Pensacola, Edward Cureton, compared how recruits had answered the questions to how they subsequently fared in pilot training school. Cureton was

  astounded by what he found. One particular question on the list predicted success as a pilot better than the whole questionnaire did.




  The question was, “Did you ever build a model airplane that flew?”




  The recruits who answered yes were more likely to succeed as pilots. “That passion for airplanes, of people who had been doing it forever, ended up being predictive,” explained Todd

  Carlisle, a psychologist in Google’s People Operations division. “They would stick with it, no matter how many times they puked in the aircraft.”




  Biodata has gone in and out of fashion several times. Rightly or not, there’s a perception that biodata is too crude a tool to provide much guidance in hiring “creative”

  innovators and managers. That has limited its influence whenever and wherever employers have sought visionaries.




  Creativity versus Intelligence




  As a human resources concept, creativity is a legacy of the Sputnik-haunted Cold War epoch. The 1957 launch of the Soviet Union’s globe-girdling satellite shocked Americans out of

  complacency. It was no longer a given that American enterprise led the world. Editorialists feared that the nation was falling behind in technical innovation. Universities revamped their curricula

  to emphasize science and creative thinking. Employers decided that they needed to jump on the creativity bandwagon, too. They began asking whether it was possible to spot the future inventors,

  entrepreneurs, and leaders.




  The space race accelerated a trend that had already begun in psychology: the shattering of the concept of intelligence. For half a century, universities and employers had placed great faith in

  the notion of IQ. “Intelligence” was imagined to be a single quantity, responsible for all intellectual accomplishment and as measurable as blood pressure. Psychologists churned out IQ

  tests for a ready market of American universities and employers.




  Were the sales pitches true, the task of employers should have been simple: hire the qualified applicants with the highest IQ scores. The reality was that IQ tests had little discernible value

  in hiring. That isn’t to say that intelligence doesn’t matter, but that work history and education convey much the same information and more. Equally troubling was the fact that high-IQ

  people aren’t always good employees. Some are brainy slackers who never achieve much of anything.




  The disconnect between intelligence and success began as an embarrassment to the IQ psychologists. By midcentury, they’d invented ways to turn this lemon into lemonade. One of Thomas

  Edison’s assistants, the Cornell University-trained engineer Louis Leon Thurstone, was so intrigued by the mysteries of intellect and success that he became a

  psychologist. Unlike other early proponents of IQ testing, Thurstone held that “intelligence” is not one thing but many distinct skills such as word fluency, spatial

  visualization, and reasoning. There wasn’t much correlation between them, he argued. You can be brilliant at one thing, terrible at everything else.




  J. P. Guilford, an army psychologist who segued to a career at the University of Southern California, took up Thurstone’s thread with a vengeance. Guilford sliced and diced intelligence

  into as many as 180 distinct factors. In principle, all could be measured (if anyone had the patience, or cared).




  A key figure in the “creativity” business was Ellis Paul Torrance (1915–2003), who decided that not only was creativity distinct from intelligence, but it was the really

  important thing. This was a savvy career move, coming just as disenchantment with IQ tests was peaking in the 1960s. Not only was there scant evidence that employment IQ testing did any earthly

  good, but the civil rights movement had made American businesses diversity-conscious for the first time. It was easily shown that IQ tests were biased against minorities, at least in the

  statistical sense. Employers dropped IQ tests, and other standardized personality tests, in droves.




  We all know roughly what “intelligence” means. It’s the ability to reason well and grasp the subtleties of the world around us. Intelligent people are quick thinkers who do

  well in university or business—provided they’re motivated. “Creativity” is a more fluid term. Motivational speakers name-drop Leonardo da Vinci, Steve Jobs, Shakespeare,

  Henry Ford, Picasso, and Oprah Winfrey—all as examples of a fungible creativity. The business end of “creativity” tends to be equated with “success.” But the story of

  many great successes challenges any simple identification.




  The idea for Google came in a dream. Larry Page woke up one night with the concept, “What if we could download the whole Web, and just keep the links. . . . I grabbed a

  pen and started writing.” What separates Page from all the PhDs who don’t found a world-changing company? A lucky dream? Or something more?




  Torrance attempted to address that sort of question. He began by immersing himself in a study of the lives of scientists, inventors, and explorers. A key issue he had to tackle is how creativity

  differs from intelligence. There were two main views on this, the disjoint and “nothing special” hypotheses. The disjoint hypothesis says that intelligence and creativity are completely

  different. You can have one, the other, both, or neither. No surprise there.




  The “nothing special” hypothesis says that creativity is nothing special. Inside our heads, there’s no deep distinction between creativity and intelligence. The

  distinction is strictly outside our heads. We look at certain consequences of thinking and ambition—Google, the lightbulb, cubism—and decide that there must be a special mental

  attribute that created them. But this is an illusion. It’s plain old intelligence, motivation, hard work, and being in the right place at the right time.




  By the “nothing special” theory, Page was perhaps lucky to have that dream. Had he not had it, or a similar brainstorm, he would not have cofounded Google. He doubtless would have

  been successful at something else, though maybe not in such a world-changing way. Thomas Edison was a font of “nothing special” sound bites. “Genius is one percent inspiration,

  ninety-nine percent perspiration,” he said. Of course, someone less intelligent and driven than Edison or Page wouldn’t have made much of those “lucky” flashes of

  inspiration. As another saying goes, you make your own luck.




  It’s easy to believe that there are elements of truth to both the “nothing special” and disjoint hypotheses. Torrance favored a middle position, the threshold hypothesis. This

  says that you have to be intelligent in order to be creative—but the opposite isn’t the case. If you look at a random sample of creative, successful people, you will

  find that virtually 100 percent of them are highly intelligent. But if you look at a random sample of highly intelligent people, you’ll find that few of them are creative or conspicuously

  successful in business or life. Put another way, Mensa meetings are filled with smart losers.




  According to Torrance, the creative have an extra spark that distinguishes them from the great mass of the merely intelligent and educated. Torrance set out to find a way to identify that spark.

  By 1962 he had arrived at this précis:




  

    

      Creativity is production of something new or unusual as a result of the processes of:




      

        

          

            	

              • 


            



            	

              sensing difficulties, problems, gaps in knowledge, missing elements, something askew;


            

          




          

            	

              • 


            



            	

              making guesses and formulating hypotheses about these deficiencies;


            

          




          

            	

              • 


            



            	

              evaluating and testing these guesses and hypotheses;


            

          




          

            	

              • 


            



            	

              possibly revising and retesting them; and


            

          




          

            	

              • 


            



            	

              finally, communicating the results.


            

          


        


      


    


  




  This may strike you as both true and kind of obvious. Torrance was already monetizing his notion of creativity. He and colleagues devised the Minnesota Tests of Creative Thinking and the

  Torrance Tests of Creative Thinking. These standardized tests involved divergent thinking, a term coined by J. P. Guilford for what businesspeople have since come to call brainstorming.

  Guilford’s classic test of divergent thinking was to think of as many unusual uses for a brick as possible. The more answers, and the more original the answers, the more creative the

  person was judged to be.




  In similar tests with children, Torrance would supply a stuffed bunny and challenge the kids to think of ways to improve the toy, to make it more fun to play with. For better

  or worse, these classic tasks reverberate through today’s job interviews. Some companies actually ask the brick question. A more businesslike update, used at Bank of America, is to have the

  candidate pull an unknown object out of a paper bag and devise an impromptu sales pitch for it. The “scoring,” though informal, is much like Guilford’s, with the number of

  distinct selling points tallied and extra credit given for originality.




  Google interviewers test divergent thinking with this question:




  

    

      

        

          	

            ?   


          



          	

            It is difficult to remember what you read, especially after many years. How would you address this?


          

        


      


    


  




  This challenges the candidate to invent a new product on the spot. To answer such questions well, it’s necessary to come up with many ideas, but also to edit and refine them. The

  complement to divergent thinking is convergent thinking. This is the process of using logic or instinct to narrow the range of possibilities—to decide which possible solutions best

  solve the problem.




  It’s easier to understand convergent thinking. We can express a logical proof in words. It’s not so easy to articulate how “wild” ideas pop into one’s head. Nor is

  it easy to make the ideas flow. (“I’m trying to think, but nothing’s happening!”) Divergent and convergent thinking are a yin-yang duality. Successful innovators need both.

  Those who excel only at divergent thinking may be flakes; those gifted with convergent thinking alone are intelligent but not creative.




  In 1960 the University of Minnesota held a “Conference on the Space Age.” The keynote speakers were the celebrity anthropologist Margaret Mead

  and Ellis Paul Torrance. Mead remarked to Torrance that creativity had been studied before, with little result. “Why do you think it’ll amount to anything this time?” she

  asked.




  It remains a good question. Some psychologists still judge creativity research to be a slough with a few tufts of good footing (as Herman Melville said of philosophy). Torrance managed to create

  a new and hermetic specialty. The psychology of creativity has its own jargon and journals, with a set of canonical studies and lionized authorities. The hard question is whether today’s

  understanding of creativity goes very far beyond common sense.




  Today’s psychologists usually define creativity as the ability to combine novelty and usefulness in a particular social context. The emphasis on social context is new, and it’s

  especially relevant to “creativity” in the business realm. There is an individualistic, characteristically American way of looking at things that places much stock in the lone act of

  genius. The lone cowboy comes up with a million-dollar idea that inevitably wins over the world. But it doesn’t always work that way. Peter Robertson invented a square-headed screwdriver

  that’s better than the Phillips or slot kind. Just about every engineer agrees that Robertson’s screwdriver is better, yet it never caught on except in Canada. No one’s sure

  why.




  Success is as difficult to explain as failure. Biz Stone, Evan Williams, and Jack Dorsey created Twitter, a fantastic success. It’s just hard to say why, exactly. E-mail, text messages,

  blogs, podcasts, YouTube, Myspace, and Facebook all existed before Twitter. There were and are other microblogging sites. Twitter’s added value is subtler, more contextual. It’s a niche

  within an ever-shifting ecosystem of communication modalities. We apply the word creative to Twitter because it’s successful. It’s not so clear whether anyone, even the Twitter

  guys, could have anticipated that success. Innovators try interesting things and hope to catch a cresting wave.




  Oxbridge and IBM




  The psychological work provided a theoretical justification for something that was already going on: the use of puzzling and sometimes bizarre questions in personnel assessment. Applicants to

  Oxford and Cambridge have long been subjected to difficult admission interviews. “Oxbridge questions” include puzzles and philosophical paradoxes, often with a distinct air of whimsy.

  Does a Girl Guide have a political agenda? How would you describe a human to a person from Mars? What percentage of the world’s water is contained in a cow? Is it moral to hook up a

  psychopath (whose only pleasure is killing) to a reality-simulating machine so that he can “kill” as much as he likes? And, to Cambridge theology students, this poser: Could

  there be a Second Coming if mankind disappeared from the planet?




  In the United States, the computer industry was particularly receptive to brainteaser interview questions. That’s often traced to IBM. One of its legendary engineers, John W. Backus, was a

  human resources department nightmare, a man whose many talents defied measurement. After dropping out of the University of Virginia, Backus was drafted into the U.S. Army during World War II. The

  army gave him a battery of aptitude tests and concluded that he was too brilliant for regular service. Instead, he was sent back to university at public expense.




  Backus went on to pursue a master’s degree in mathematics at Columbia University. By pure serendipity one day he strolled past IBM’s Madison Avenue headquarters. It was displaying

  one of the firm’s new electronic calculators, a marvel of miniaturization about the size of a Manhattan office. As Backus was gazing at the thing in wonderment, an IBM tour guide began asking

  him questions. Backus mentioned he was studying maths. The guide beckoned him upstairs for what turned out to be a job interview. It consisted of a series of logic puzzles.




  The year was 1950, and IBM was in a quandary. It was coming to the belated realization that software design was not electrical engineering at all, but a whole new field,

  lacking a name or a suitable degree program. Even the term software did not exist, and hardware meant wrenches and toilet snakes. The people IBM needed to hire might conceivably come

  from any background. Asking logic puzzles was an attempt, however makeshift, to identify those capable of thinking in new ways.




  Backus did well enough on the puzzles to be hired on the spot. He eventually led the team that produced FORTRAN, the first high-level computer language. (Its importance to software has been

  compared to the transistor’s importance to hardware.) Since no one had experience or education relevant to high-level programming languages—because they didn’t exist—Backus

  had to cast his net widely. “They took anyone who seemed to have an aptitude for problem-solving skills—bridge players, chess players, even women,” said Lois Haibt, a

  newly-qualified maths graduate. The team grew to ten and included a crystallographer and a code breaker. Backus described his creative process in terms much like Edison’s or Torrance’s:

  “You have to generate many ideas and then you have to work very hard only to discover that they don’t work. And you keep doing that over and over until you find one that does

  work.”




  In 1957, William Shockley, the most cantankerous of the three men credited with inventing the transistor, moved west to build and market electronics. His Shockley Semiconductor Laboratory, the

  first Silicon Valley start-up, was in Mountain View, a bike ride from where the Googleplex now stands. Shockley was so nuts about using logic puzzles in hiring interviews that he timed applicants

  with a stopwatch. Maybe that should have been a tip-off. Shockley was a holy terror to work for. Mere months after they were hired, eight of his brightest employees—the “Traitorous

  Eight” — got so fed up they resigned. They went on to found companies like Fairchild Instruments and Intel. Ever since, brainteaser interviews have been part of

  hiring in the computer industry.




  Selling Sergey’s Soul to the Devil




  In July 2004, two enigmatic billboards went up on opposite sides of the country. One was in Harvard Square; the other, off Highway 101 in Silicon Valley. Each billboard was stark black text on a

  white background, reading:




  

    [image: ]


  




  There was no mention of who had put up the billboards or what was being advertised.




  It was a test. As expected, the billboards drew publicity. A gaggle of mathematically inclined bloggers wrote about the billboards; then a radio programme did a piece on the mystery. One of the

  first to solve the puzzle was the iconoclastic physicist and mathematician Stephen Wolfram. Born in London in 1959, Wolfram had been a child prodigy and had published an important paper on quarks

  at the age of seventeen. Three years later he had a PhD in particle physics. In the 1980s, Wolfram received a MacArthur grant, worked at the Institute for Advanced Study, and collaborated with

  Richard Feynman. In 1987 he cofounded Wolfram Research to market Mathematica, the globally used calculating program for scientists and engineers. It took Wolfram just a single line of Mathematica

  code to solve the billboard’s puzzle.




  Let me explain what the billboard was asking. Start inside the brackets with the italicized lowercase letter e. This is Euler’s number, approximately 2.71828. .

  . . One way to explain e is to say that it’s a measure of the power of compound interest. Borrow a quid from a loan shark charging 100 percent interest, compounded daily, and you will

  owe just under e pounds at the end of the year—£2.72.
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