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We're all fairly good at problem solving. That’s the skill we were taught
and endlessly drilled on at school. Once we have a problem, we know how to
work towards getting a solution. Ah, but finding a problem — there’s the
problem.

Everyone knows that finding a good problem is the key to research, yet no
one teaches us how to do that. Engineering education is based on the
presumption that there exists a predefined problem worthy of a solution. If

(1)
only it were so!

After many years of managing research, I'm still not sure how to find
good problems. Often I discovered that good problems were obvious only in
retrospect, and even then I was sometimes proved wrong years later.
Nonetheless, I did observe that there were some people who regularly found
good problems, while others never seemed to be working along fruitful paths.
So there must be something to be said about ways to go about this.

Internet pioneer Craig Partridge recently sent around a list of open
research problems in communications and networking, as well as a set of
criteria for what constitutes a good problem. He offers some sensible
guidelines for choosing research problems, such as having a 1'(e22)180nable
expectation of results, believing that someone will care about your results and
that others will be able to build upon them, and ensuring that the problem is
indeed open and underexplored.

All of this is easier said than done, however. Given any prospective
problem, a search may reveal an abundance of previous work, but much of it
will be hard to retrieve. On the other hand, if there is little or no previous
work, maybe there’s a reason no one is interested in this problem. You need
something in between. Moreover, even in defining the problem you need to see
a way in, the seed of some solution, and a possible escape path to a lesser
result.
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Timing is critical. If a good problem area is opened up, everyone rushes
in, and soon there are diminishing returns. On unimportant problems, this
same group behavior leads to a self-approving circle of papers on a subject of
little practical significance. Real progress usually comes from a succession of

3
accumulative and progressive results, as opposed to those that feature only

variations on a problem’s theme.

At Bell Labs, the mathematician Richard Hamming used to divide his
fellow researchers into two groups: those who worked behind closed doors and
those whose doors were always open. The closed-door people were more
focused and worked harder to produce good immediate results, but they failed
in the long term.

Today I think we can take the open or closed door as a metaphor for
researchers who are actively connected and those who are not. And just as
there may be a right amount of networking, there may also be a right amount
of reading, as opposed to writing. Hamming observed that some people spent
all their time in the library but never produced any original results, while
others wrote furiously but were relatively ignorant of the relevant research.

Hamming, who knew many famous scientists and engineers, also
remarked on what he saw as a “Nobel Prize effect,” where having once

(4)
achieved a famous result, a researcher felt that he or she could work only on

great problems, consequently never doing great work again. From small-
problem acorns, great trees of research grow.

Like a lot of things in life, it helps to be in the. right place at the right
time. Sometimes all the good and wellintentioned advice in the world won’t
help you avoid working on a dead-end problem. I know — I've been there, done

that.
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Nearly 100 years of linguistics research has been based on the assumption
that words are just collections of sounds — an agreed acoustic representation
that has little to do with their actual meaning. Yet a series of recent studies
challeng%)this idea. They suggest that we seem instinctively to link certain
sounds with particular sensory perceptions. Some words may evoke a round
shape. Others might bring to mind a spiky appearance, a bitter taste, or a
sense of swift movement.

More than 2000 years ago, Plato recorded a dialogue between two of
Socrates’s friends, Cratylus and Hermogenes. Hermogenes argued that
language is arbitrary and the words people use are purely a matter of
convention. Cratylus believed words inherently reflect their meaning
— although he seems to have found his insights into 1anguage disillusioning:
Aristotle says Cratylus eventually became so disenchanted thét he gave up
speaking entirely.

The Greek philosophers never resolved the issue, but two millennia later a
Swiss linguist seemed to have done so. In the 1910s, using an approach based
in part on a comparison of different languages, he set out a strong case for the
arbitrariness of language. Consider, for instance, the differences between “ox”
and “boeuf,” the English and French words for the same animal. With few
similarities between these and other such terms, it seemed clear to him that
¢ @ ).

The world of linguistics was mostly persuaded, but a few people still
challenged this conviction. In the 1920s a German psychologist presented
subjects with line drawings of two meaningless shapes — one spiky, the other
curved —and asked them to label the pictures either “takete” or “baluba.”
Most people chose takete for the spiky shape and baluba for the curvy one.
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Though he didn’t say why this might be, the observation strongly suggested
(3)
that some words really might fit the things they describe better than others.

His work, first published in 1929, did not attract much attention, and though
others returned to the subject every now and then, their findings were not
taken seriously by the mainstream.

The turning point came in 2001, when two American researchers published
their investigations into a condition known as synaesthesia, in which people
seem to blend sensory experiences, includil{g; certain sounds and certain
images. As many as 1 in 20 people have this condition, but the researchers
suspected that cross-sensory connections are in fact a feature of the human
brain, so that in practice we all experience synaesthesia al least to a limited
extent. To explore this idea, they revisited the 1929 research and found that

an astonishing 95 percent of average people, and not just synaesthetes,

auto'matically linked two different sensations.

B 1. T#EB(LD this idea DN Z HARE TREMABICHBALE IV,

M 2. ZEHOWKASRBHEIEDDERD@QO~ENEEY, e TEAB I,
(@) the words ox in English and boeuf in French refer to the same animal
(b) the sounds of words do not inherently reflect their meanings
(€) the words ox and boeuf refer to animals of a different species
(d) understanding words in one language positively transfers to
comprehension in another

(€) Cratylus must have been correct all along
M 3. T#RER(3) the observation D% % HAFE CTEMAKRRICRHEI L/ S 1y,
R 4. THEEA) synaesthesia &1dE D WHIREED, HAFE TERAICEIAL X
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The Internet has made it much easier —and more entertaining — to slack
off at the office. In a widely cited survey from 2005, people said that the Net
was their favorite way to waste time at work. Businesses have responded by
trying, in various ways, to restrict access. One study found that half of all
companies block access to Facebook and Twitter. Other companies cut off
online shopping sites and YouTube. And many companies have an “acceptable
use policy,” making it clear that when you're supposed to be finishing your
business reports you should not be watching that excellent new video of a dog
howling along to its own piano-playing.

Fair enough, you might say. However, plenty of new research suggests
that forcing Internet-addicted employees to *go cold turkey may make them
less productive, not more. A new study, done at the University of Copenhagen,
asked participants to per(flo)rm a simple task — watch videos of people passing
balls and count the number of passes. But first they were presented with a
distraction. One group of participants had a funny video come up on their
screens; the rest saw a message telling them that a funny video was available
if they clicked a button, but they were told not to watch it. After ten minutes,
during which people in the second group could hear those in the first laughing
at the video, everyone set to the task of counting the number of passes. And
the curious result was that those who hadn’t watched the comedy video made
significantly more mistakes than those who had. You might have thought that
those who had spent the previous ten minutes laughing would become
distracted and careless. Instead, it was the act of following company policy

@)
and not clicking that button that hindered people’s ability to focus and

concentrate.
The basic idea here is that for most people willpower is a limited resource:
if we spend lots of energy controlling our impulses in one area, it becomes
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harder to control our impulses in others. Or, as the psychologist Roy
Baumeister puts it, willpower is like a muscle: overuse temporarily exhausts it.
The implication is that asking people to regulate their behavior without
interruption may very well make them less focused and less effective.

So what should companies do? They could just remove the temptation
entirely and shut down access to most Web sites. After all, if the people in the
Copenhagen experiment hadn’t known there was a video they could have been
watching, they would presumably have counted the passes just fine. There are
companies that try to do this, but it creates a tyrannical work environment,
and, besides, the spreacig)of smartphones renders such a policy increasingly
unenforceable. A more interesting solution, proposed by the Copenhagen
experimenters, would be to create “Internet breaks,” allowing workers to
periodically spend a few minutes online. This may sound like a solution
straight out of *Oscar Wilde, whé said, “T'he only way to get rid of temptation
is to yield to it.” But it’s actually a logical evolution of one of the great
inventions of the twentieth century: the coffee break. In the nineteenth

@y
century, letting wage-earners stand around drinking coffee would have seemed

outrageous. But, in the early nineteen-hundreds, a company introduced the
idea of short breaks in the workday, and by mid-century it had become an
accepted office custom. The basic insight —that giving people some relief
from difficult tasks, along with the chance to let their minds wander, will make

them more productive — remains true. Sometimes, it turns out, ( (5) ).

*90 cold turkey: stop suddenly and completely
*Oscar Wilde (1854—1900): an Irish playwright, poet, and novelist
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B 5 ZEFOICASRDETRDDERD@~ENHEY, LT TEALIWV,
(@) the use of smartphones creates a tyrannical work environment
(b) success comes only through devotion to the task at hand
(C) to achieve greatness in life, we must also do things which we do not
enjoy
(d) you have to take your eye off the target in order to hit it

(@) the Internet is a wasteful distraction in the work place
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There is little disagreement that our modern eating habits have been
linked to a variety of health and weight-related problems, and are one of the
leading causes of preventable deaths worldwide. In an action to counter this
situation, many governments around the world have considered introducing a
“sugar tax.” This tax would be placed on highly sugar-sweetened drinks and

foods, such as soda, ice cream, doughnuts, and other processed snacks.
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