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Most people know Watson as IBM’s answer to 'Jeopardy star Ken Jennings. But IBM's ambitions for its artificially
intelligent supercomputer are now less quiz show champion and more medical genius.

Watson, the supercomputer that is now the world Jeopardy champion, basically went to medical school after it won
Jeopardy. MIT’s Andrew McAfee, coauthor of The Second Machine Age, said recently in an interview with Swmall Planet,
“I'm convinced that i it’s not already the world’s best 2diagnostician, it will be soor.”

Watson is already capable of storing far more medical informatipn than doctors, and unlike humans, its decisions are
all evidence-based and free of cognitive biases and overconfidence. It's also capable of understanding natural language,
generating hypotheses, evaluating the strength ofuthose hypotheses, and learning — not just storing data, but finding
meaning in if.

As IBM scientists continue to train Watson to apply its vast stores of knowledge to actual medical decision-making,
it’s likely just a matter of time before its diagnostic pen‘formancelsurpasses that of even the sharpest doctors.

Bacle in 2011, McAfee wrote on his blog about why a diagnosis from “Dr. Watson” would be a gamechanger:

(A} Tt covers all available medical knowledge. Human doctors can’t possibly hold this much information in their
heads, or keep up with it as it changes over time. Dr. Watson knows it all and never overlocks or forgets
anything.

(B) It's accurate. If Dr. Watson is as good at medical questions as the current Watson is at game show questions,
it will be an excellent diagnostician indeed,

(C) It’s consistent. Given the same inputs, Dr. Watson will always output the same diagnosis. Inconsistency is a
surprisingly large and common mistake among human medical professionals, even experienced ones. And Dr.
Watson is always available and never annoyed, sick, nervous, hungover, upset, sleep-deprived, or so on.

(D) It has very low running costs. It’ll be very expensive to build and train Dr. Watson, but once it's up and
running, the cost of doing one more diagnosis with it is esséntially zero, unkess it orders tests.

(E) It can be offered anywhere in the world. If a person has access to a computer or mobile phone, Dr. Watson is
on call for them.

Watson has read dozens of textbooks, all of PubMed and Medline (two massive databases of medical journals), and
thousands of patient records from Memorial Sloan Keitering Cancer Center, Alfogether, “Watson has analyzed 605, 000
pieces of medical evidence, 2 million pages of text, 25, 000 training cases and had the assistance of 14, 700 3clinician hours
Yfine-tuning its decision accuracy,” Forbes reported in 20613,

And it's getting “smarter” every year. So how would Dr. Watson work in practice? Here’s how IBM describes the
process:

First, the physician might describe *symptoms and other related factors to the system. Watson can then identify

(3)
the key pieces of information and analyze the patient’s data to find relevant facts about family medical history,

current *medications and other existing conditions. [t combines this information with current findings from tests,
! 4,

and then forms and tests hypotheses by examining a varviety of data sources. From here, Watson can provide

potential treatment options.

The supercomputer's potential iz huge, but ~~as The Wall Street Journal veported earlier this year — currently “just a
handful of customers arc using Watson in their daily business,” and it's far from pel‘forrﬁing at the level and in the range
of domains that should be possible in the future,

So far, IBM’s most highprofile Al (Ariificial Intelligence) partnerships are with MD Anderson Cancer Center, where
Watson helps recommend “leukemia treatments, and *WellPoint, where Watson helps the %insurer evaluate doctors’
treatment plans. WellPoint claims that the system is already significantly better than human doctors at diagnosing lung
cancet. _

Watson is not yet able to use all the information it has absorbed, so it stil has a long way to go before it catches up
with our best human diagnosticians, whose “versatility and "agility are difficuit to match, But Watson’s ahility to learn,
analyze, and apply knowledge suggests that it will get there — eventually,

{Business I'nsider, April 22, 2014, modified)
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Notes:
Yeopardy: a quiz show televised in the United States in which Ken Jennings appears

*diagnostician: a specialist or éxpert who identifies the medical condition of an illness
3clinician: a doctor having direct contact with patients
fine-tuning: delicately adjusting
Ssymptoms < symptom: a sign which shows a condition of disease
*medications < medication: medical treatment using drugs
Yeukemia: a serious disease in which too many white blood ceils are produced, causing weakness and sometimes death
5WellPoint: a health network company in the United States ‘
Ynsurer: a company that provides people with insurance
Yversatility: the capability of doing many things competently

Hapility: the ability to think and draw conclusions quickly
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People with serious iflness have priorities besides simply ( 1 ) their lives. Swrveys find that their top concerns
include avoiding suffering, strengthening relationships with family and friends, being mentally aware, not beinga ( 2 )
on others, and achieving a sense that their life is complete. Our system of technological medical care has totally failed to
meet these needs, and the cost of this failure is measured in far more than dollars. The guestion therefore is not how we
can { 3 ) this system’s expense. It is how we can build a health care system that will actually help peopie achieve
what's most important to them at the end of their lives.

In the past, when dying was typically a more 'precipitous process, we did not have to think about a question like this.
(4 ) some diseases and conditions had a *drawn-out natural histery — *tuberculosis is the classic example — without
the help of modern medicine, with its scans to diagnose problems early and its treatments to extend life, the ( 5 )
between recognizing that you had a Efe-threatening illness and dying was commonly a matter of days or weeks. Consider
how cur presidents died before the modern era. George Washington developed a throat infection at home on Pecember
13,1799, that killed him ( 6 ) the next evening. John Quincy Adams, Millard Fillmore, and Aﬂdrew Johuson all suffered
strokes and died within two days, Rutherford Hayes had a heart attack and died three days later. Others did have a
longer course: James Monroe and Andrew Jackson died from progressive and far longerlasting (and highly feared)
‘tubercular consumption. Ulysses Grant’s "oral cancer { 7 ) a vear to kill him. But as end-oflife researcher Joanne
Lynn has observed, people generally experienced lifethreatening illness the way they experienced bad weather —as
something that struck with little warning. And vou either ( 8 ) it or you didn't.

Dying used to be accompanied by a prescribed set of customs. Guides to ars moriendi, the art of dying, were
extraordinarily popular; a medieval version published in Latin in 1415 was reprinted in more than a hundred editions across
Europe. People believed death should be accepted %stoically, without fear or self-pity or hope for anything more than the
forgiveness of God.

These days, swift catastrophic illness is the (9 ). For most people, death comes only after long medical struggle
with an ultimately unstoppable condition -~ advanced cancer, "dementia, Parkinson’s disease, progressive forgan failure
(most commonly the heart, followed in frequency by lungs, kidneys, liver), or clse the accumulated °debilities of old age.
In all such cases, death is certain, but the ( 10 } isn't. So everyone struggles with this uncertainty — with how, agld

" when, to accept that the battle is lost, As for last words, they hardly seem to exist anymore. Technology can sustain our
organs until we are well past the point of awareness and “coherence. Besides, how do you attend to the thoughts and
concerns of the dying when medicine has made it almost impossible {o be sure who the dying even are? Is someone with
Wterminal cancer, dementia, or incurable heart failure dying, exactly?

(Atul Gawande, Being Mortal, modified)

Notes:
'precipitous: sudden, rapid, unexpected
Zdrawn-out: Jasting a long time
%tuberculosis: a highly infectious lung disease that used to kill many people before the development of effective
medicines
Itubercular consumption: the same as “tuberculosis”
®oral cancer: cancer of the mouth
Sstoically: If someone behaves stoically, he or she endures pain without complaining.
Tdementia: a loss of brain cells usually in old people, leading to abnormal behavior, and loss of memory and of former
identity
organ failure; Organ failure occurs when one or more organs of the body don’t furction properly or stop functioning.
“debilities < debility: weakness, incapacity, inability to function properly 7
Yeoherence: If a person has “coherence,” then that person’s speech is understandable.
Uterminal: If a disease is “terminal,” the disease is in its final stage.
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When a baby is born, its brain is already surprisingly well formed. The majority of the 'neurons — the billions of cells
that provide the main foundation of the brain—are already in { A ). But at this stage there are very few connections
between neurons, and it is these connections that enable us to think and to remember. Connections between neurcns are
made and broken throughout our life, but 80 per cent of the basic pattern of connectivity will be ( B ) in the first two
years of life.

There is goud evidence that the effectiveness of the building of this initial framework is strongly ( C ) by the
experiences the baby has in these early years.

Some of the earliest links to he made are those involved in the interaction between the senses and body movements.

Young babies spend a ot of time not just making movements, but also watching those movements, coordinating vision and

the ability to control muscles. There has always been a feeling that giving babies rich sensory experiences they can
{1

interact with helps with this development, and this has been borne out by research.

A little later come activities that help the baby's brain cope with the ( D ) of the world. How things move and fall.
How something disappears when it goes inside something else. What happens when you touch semething or push it. You
may get thoroughly fed up with your baby throwing things on to the floor, but one of the reasons they find this such an
enjoyable exercise (?s}s that they are perferming baby science experiments, learning how things move when the}(;) )let go of

ther:z,)buﬁding an internal ‘model’ of the world that will help the older brain cope with many linds of environment.
2

These developments of the baby’s brain continue to a very important stage where they learn to link what they sense
with personal experience —so, for instance, realizing that seeing someone else drop something is essentially the same
thing as dropping it themselves. This expands the model of the world that is forming in the baby’s brain to include other
influences than his or her own.

A huge amount of early development, both in physical and social skills, comes from imitation. The baby's carers
naturally tend to encourage this with repeated sounds and gestures —all the time the new connections are being made
between those neurons to help the baby function independently. The brain is fearning how to interact with the world by
observing others. This is why social contact, as well as physical *stimuli, is so important in this formative period — and
why babies brought up in circumstances where they have very little social stimufation can be seriously ( E ).

An obvious example of the way experience builds patterns in the brain is in language development, We are born with
an inbuilt ‘language ability’ but no *specifics. It is through social interaction, initially through repetition of noise patterns
and later through lots of opportunities to put the sounds of language together with other sensory stimuli, that the baby
begins to communicate. It's hardly rocket science, but it realfy does help to tall to a baby as much as possible.

It is here where one of the féix}f examples of the often-heard idea that TV is ‘bad for you’ has evidence to back it up.

3}
Babies can obvicusly pick up stimuli from TV; so letting them watch it isn’t totafly negative, but TV is far behind real-

world stimuli because there is no *feedback. When the baby drops something on the floor, he or she gets a response.
When we talk to the baby and he or she responds, we react. In the real world there is always feedback to reinforce and
build those essential brain connections correctly.

TV offers no feedback. So the recommendation is, as much as possible, to avoid unsupported TV viewing in the first

couple of vears, if only because time spent concentrating on the images on the screen is time that could otherwise have
(d

been occupied in building that mental model. There’s nothing wrong with bahies experiencing TV, but it should akways be

accompanied by human interaction to provide the feedback.

(Brian Clegg, Science for Life, modified)
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Notes:
'neurons < neuron: a type of cell that makes up the nervous system and carries information within the brain and
between the brain and other parts of the body
Istimuli < stimulus: something that produces a reaction in a human, an animal or a plant
Yinbuilt: An inbuilt quality, feature ete. is one that someone has from the time they were horn.
*specifics: particular details about something

*feedback: advice, criticism, praise ete. that you give to someone, tefling them how well or badly they are working
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