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Who Wants to Be a Cognitive Neuroscientist
Millionaire?
A researcher uses his understanding of the human brain to advance on a popular quiz show.

by OGI OGAS * Posted November 9, 2006 02:56 AM

Boston University's doctoral program in cognitive
neuroscience prepares students for a career in brain
modeling, robot design, or biomedical engineering— or for
winning cash on the television quiz show Who Wants to Be
A Millionaire?. Researchers in my department, Cognitive
and Neural Systems (CNS), seek to understand the brain's
mechanisms, including three cognitive systems that happen
to be essential for a profitable performance on Millionaire:
learning, memory, and decision-making. This summer—the
start of my final year in the CNS Ph.D. program—I decided
to apply my graduate skills to a decidedly practical purpose
and auditioned for a turn in the show's perilous hot seat.

Ogi correctly answers the $250,000 question. Courtesy of Valleycrest Productions.

I went to New York, where I passed a multiple-choice audition test. Two weeks later, I received the call to appear on the
syndicated version of Millionaire, hosted by the empathic and playful Meredith Vieira. To prepare, I focused first on
memory techniques, the subject of my doctoral dissertation.

The first technique I drew upon was priming. The priming of a memory occurs because of the peculiar "connectionist"
neural dynamics of our cortex, where memories are distributed across many regions and neurons. If we can recall any
fragment of a pattern, our brains tend to automatically fill in the rest. For example, hearing an old Madonna song may
launch a cascade of linked memories: your high school prom where it was the theme song, your poorly tailored prom
outfit, your forgotten prom date, the stinging embarrassment when you threw up in the limo.

Since the producers allow contestants unlimited time to work out answers (as long as they're not just stalling), I knew that
I could employ the most basic of priming tactics: talking about the question, posing scenarios, throwing out wild
speculations, even just babbling—trying to cajole my prefrontal neurons onto any cue that could trigger the buried
neocortical circuits holding the key to the answer.

I used priming on my $16,000 question: "This past spring, which country first published inflammatory cartoons of the
prophet Mohammed?" I did not know the answer. But I did know I had a long conversation with my friend Gena about
the cartoons. So I chatted with Meredith about Gena. I tried to remember where we discussed the cartoons and the way
Gena flutters his hands. As I pictured how he rolls his eyes to express disdain, Gena's remark popped into my mind:
"What else would you expect from Denmark?"

I used priming even more explicitly on my $50,000 question: "Which of the following acronyms represents an
organization that does not include the word 'Association?"" I quickly narrowed it down to ASPCA and NCAA. I was
confident I knew what NCAA stood for, but the pressure of the hot seat caused my amygdala to rage and blaze,
preventing me, in the moment, from being able to recall the final two words of the acronym. I tried priming the missing
words of the acronym, reiterating "National Collegiate Uh Uh, National Collegiate Uh Uh," over and over until my
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synapses finally fired off the complete pattern: "National Collegiate Athletic Association."
"A, American Society for the Prevention of Cruelty to Animals, final answer."

Another cognitive process essential for winning on Millionaire is intuition, or more precisely, knowing how to make
decisions based on intuition. What if you have a feeling about an answer? What should you do with your hunch? Folk
wisdom holds that on standardized tests you should go with your first impulse. Research tends to support this idea: a first
impulse is more often correct than a second, revised decision. But what if $250,000 is at stake? "More often correct" does
not seem certain enough to serve as a basis for a decision. How can you evaluate the true likelihood of a hunch being
accurate?

Cognitive models developed by my advisor Gail Carpenter suggest that a more effective way to evaluate an intuition is to
consider its mnemonic associations. If you can mentally trace some of the cognitive links of an intuition (through a
process similar to priming), these links may suggest whether the intuition is meaningfully connected to the correct answer
or whether the link is trivial, incidental, or wrong. For example, given the question "Bucharest is the capital of what
European country?", you might have an intuition that the answer is Hungary, because the actual capital of

Hungary —Budapest—sounds like "Bucharest" and is thus unconsciously linked. In this case, naively following your
unexamined intuition would lead you away from the correct response: Romania.

My $250,000 question presented me with a case of pure intuition. "The department store Sears got its start by selling what
specific product in its first catalog?" Since pop culture esoterica and business origins are outside my domains of interest, I
did not know the answer. But for some reason, even before the four possible answers appeared, I thought of watches.
When "watches" turned up as one of the choices, I reflected on it further. I did not feel any certainty. But why did my
brain come up with "watches?" Did I once buy a watch at Sears—an incidental connection? Had I recently seen a Sears
advertisement for watches? As I concentrated on my watch intuition, I began to think about railroads. My brain's memory
pattern of watches was somehow linked to a memory pattern of railroads, and my railroad memory also evoked a
memory of Sears. Though I still could not work out the explicit connection between watches and Sears, I satisfied myself
that "watches" had some deep mnemonic relationship to both railroads and Sears—perhaps at some point in my life I had
read that Sears originally delivered their watch catalogs by railroad?

"A, watches, final answer."

"That's right!"

Later, in the tranquility of my apartment, I discovered that 23-year old railroad station agent Richard Sears sold watches
to other station agents along the Minneapolis and St. Louis Railway for a full year before meeting up with Alvah C.
Roebuck. I never did discover how this obscure factoid had left its faint trace upon my brain.

One aspect of Who Wants to Be a Millionaire? that I completely failed to prepare for was my interaction with Meredith. I
never even considered the inevitable repartee between host and contestant. Our department does not put much emphasis
on social cognition and social psychology —and besides, wasn't getting the questions right all that mattered? As a result, I
was always surprised when Meredith asked me a question or made a suggestion. It was as if I was taking a neuroanatomy
midterm and Carl Jung would occasionally interrupt and ask what I thought about the collective unconscious.

Sometimes her interactions worked to my benefit, especially on the lower tier questions when our conversations often
helped me with priming. Further, The Benevolent Meredith is the only entity in the Millionaire studio that the producers
did not consciously set up to provoke contestant anxiety. Her supportive presence is soothingly reassuring amidst the
wobbly chair, gladiator-style audience, and ominous music. She is especially calming in contrast to the wry and

ever-mocking style of Regis Philbin.

But either the producers or Meredith herself discovered a way to undermine even this limited source of supportive calm:
the Meredith fake-out. When revealing whether contestants have chosen the correct answer on a question they are
unsure about, Meredith frequently feigns calamitous disappointment before offering mischievous congratulations. In
some ways, the Meredith fake-out is the most vexing of all the show's anxiety-stirring techniques since it comes at the
contestant's moment of greatest vulnerability.

Perhaps the sneakiness of the Meredith fake-out was one of the reasons the producers of the syndicated Millionaire
decided to introduce a fourth lifeline, Switch-the-Question, which allows a contestant to punt one question in favor of a
replacement. Deciding when to use it can sometimes be tricky, especially if you have a hunch about an answer: the
replacement question might be easier—or impossible.

But I didn't hesitate when I got my $500,000 question: "Who was the only Beatle to never appear on a Jerry Lewis
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telethon?" I had no clue whatsoever. I quickly Switched-the-Question. But my substitute question was almost as obscure:
"When Bayer marketed heroin to consumers in the late nineteenth century, it was promoted as a remedy for what
ailment?"

I used my last lifeline, the 50/50, reducing the choices to "Stuffy head" and "Persistent cough." I tried using priming and
intuition, struggling to recall Victorian-era American opium-addicts, but I got nowhere.

I desperately wanted a shot at the million, so I considered another cognitive capacity explored in my department: theory
of mind, the ability to imagine other people's perspectives. I contemplated the show's writers themselves, imagining them
sitting at their keyboards composing three fake but credible answers. "Stuffy head" struck me as resembling the kind of
manufactured distraction I might come up with.

"D, persistent cough, final answer."

"I'm sorry, Ogi—"

Icicles stabbed my eyeballs. My heart shrunk to the size of a walnut.
"—you could have had $250,000... but instead you have $500,000!"

My neurohormones whipped from black misery to shining ebullience, saturating my brain in a boiling cauldron of
epinephrine and endorphins. I gaped at the azure screen in front of me as the ultimate question coalesced in hot white
font.

My million dollar riddle was entirely appropriate, the game show equivalent of my doctoral dissertation, requiring the
application of every cognitive neuroscience trick I had rehearsed for the show: "Which of the following four ships was
not present at the Boston Tea Party? A. Eleanor, B. Dartmouth, C. Beaver, D. William."

Erudite, obscure, but certainly not impossible: as a decade-long resident of Boston, surely the names of the ships must
have passed through my consciousness during some Freedom Trail walk or Duck Tours ride. The challenge now was to
bring the correct names back into consciousness on command, under the spotlights, with my heart clanging in my chest
like an iron bell.

I immediately had an intuition that one of the ships at the
Tea Party was Dartmouth. I reflected on Dartmouth, using D '.’ % GTWiiion
it as a prime. I repeated the ship's name aloud and silently T
to myself. Gradually, the name of another ship formed in
my mind, echoing each repetition of Dartmouth: Beaver.
The more I thought of Dartmouth, the more it seemed
linked to Beaver, the two ships reinforcing each other
within the clandestine architecture of my memory. I
continued repeating both ships' names, aloud and in my
mind. Dartmouth, Beaver. Beaver, Dartmouth. And then,
faintly, like the reflection of the moon on a midnight lake,
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Ogi puzzles over the $1 million question. Courtesy of Valleycrest Productions.

o

the name of a third ship dimly waxed upon the murk of my

mind: Eleanor.

Dartmouth, Beaver, Eleanor. Intuition and priming. I did it! In one shrieking, shining moment, I had it. I was going to be a
millionaire!

"I think the answer is William..."

I blinked. Suddenly, I became aware of the wobble of the chair, the murmurs of the audience, the pale dust of Meredith's
makeup. Terror clenched hold of my cerebellum.

Intuition? What are you thinking?! You're risking a house! You can't possibly know the answer to this arcane question!
There's no such thing as intuition!

"... but I believe I'll walk with the money I've got. That's my final answer."

Bleary white lights flared on across the studio. The audience applauded perfunctorily, without enthusiasm. The producer
readied the next contestant to march up the aisle. The correct answer flashed on the screen.
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"William."
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