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What is game theory? And what does it have to do with strategy? Of course, strategy arises in
marmny aspects of human life, inciuding games. Games often have winners or losers. This is an
introduction to a way of thinking about strategy, a way of thinking derived from the mathematical
study of games. Of course, the first step is to answer those questions ~ what is game theory and
what does it have to do with strategy? But rather than answer the guestions immediately, let us
begin with a very simple game called Nim. Actually, Nim is 2 whole family of games, from
smaller and simpler versions up to larger and more complex versions. As an example, though, we
will only look at the very simplest version. Three coins are laid out in two rows as shown in

Figure 1.
One coin is in the first row, and two are in the second. The two players take turns, and on each

turn a player must take at least one coin. At each turn, the player can take as many coins as he/she
wishes from a single row, but can never take coins from more than one row on any round of play.
The winner is the player who picks up the last coin(s). Thus, the objectiveis{ & )toleavea
coin or coins in a single row.

There are some questions about this game that we would like to answer. What is the best
sequence of plays for each of the two players? Is there such a best strategy at all? Can we be
certain that the first player can win? Or the second? Thése are questions you might like to know
the answer to, for example, if someone offered to make you a bet on a game of Nim.

Let us say that our two Nim players are Anna and Barbara. Anna will play first. We will
visualize the strategies of our two players with a tree diagram. The diagram is shown in Figure 2.
Anna will begin with the oval at the left, and each oval shows the coins that the player will see in
case she arrives at that oval. Thus, Anna, playing first, will see all three coins. Anna cana then

choose among three plays at this first stage. The three plays are:

1. Take one coin from the top row.
2. Take one coin from the second row.

3. Take both coins from the second row.

The arrows shown leading away from the first oval correspond from top to bottom to these three
moves, Thus, if Anna chooses the first move, Barbara will see the two coins shown side by side in

the top oval of the second column. In that case, Barbara has the choice of taking either [ 7 ]

or[ - ]coins from the second row, leaving either[ 7 | orf = ]for Anna to choose in




the next round as shown in the ovals of the third column. Of course, by taking [ A ] leaving
[ 27 ]for Anna, Barbara will have won the game.

In a similar way, we can see in the diagram how Anna’s other two choices leave Barbara with
other alternative moves. Looking to strategy 3, we see that it leaves Barbara with only one
possibility; but that one possibility means that Barbara wins, From Anna’s point of view move 2,
in the middle, is the most interesting. As we see in the middie oval, second colutnn, this leaves
Barbara with one coin in each row. Barbara has to take one or (W )} ~— those are her only
choices. But each one leaves Anna with just one coin to take, leaving Barbara with nothing on her
next turn, and thus winning the game for Anna. We can now see that Anna’s best move is to take
one coin from the second row, and once she has done that, there is nothing Barbara can do to keep
Anna from winning.

Now we know the answers to the questions above. There is a best strategy for the game of
Nim. For Anne, the best strategy is “Take one coin from the second row on the first turn, and then
take whichever coin Barbara leaves.” For Barbara, the best strategy is “If Anna leaves coins on
only one row, take them all. Otherwise, take any coin.” We can also be sure that Anna will win if

she plays her best strategy.
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(1) If Anna takes two coins on the first turn, she loses the chance of winning.

(2) There is the same number of winning sequences of plays for each of the two players.

(3) The total number of coins takep by the winner is always larger than that taken by the loser.
(4) Depending on Anna’s plays, it is possible that there is a coin left for Barbara’s second turn.

(5) Regardless of Anna’s move, the best strategy for Barbara is to take as many coins as possible

on each of her furns.
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There is a long history of society blaming mothers for the ill health of their children.

wyPreliminary evidence of fetal barm has led to regulatory over-reach. First recognized in the

1970s, fetal alcohol syndrome (FAS) is a collection of physical and mental problems in children

of women who drink heavily during pregnancy. In 1981, gthe US Surgeon General advised that

no level of alcohol consumption was safe for pregnant women. Drinking during pregnancy was
stigmatized and even criminalized. Bars and restaurants were required fo display warnings that
drinking causes birth defects. Many moderate drinkers stopped consuming alcohol during
pregnancy, but rates of FAS did not fall.

Although those who drink heavily during pregnancy can endanger their children, the risks of
moderate drinking were overstated by policy-makers ~— a point recently reaffirmed by gthe
IDanish National Birth Cohort study, which did not find adverse effects in children whose mothers

drank moderately during pregnancy. Nonetheless, warnings about alcohol during pregnancy made
in inappropriate contexts still cause pregnant women to suffer social condemnation and to agonize
over an occasional sip.

In the 1980s and 1990s, surging use of crack cocaine (a smokable form of the drug) in the
United States led to media hysteria around ‘crack babies’ — those who had been exposed to
cocaine in the womb. Pregnant women who took drugs lost social benefits, had their children
taken away and were even sent to prison. { 7 ] Exposed infants were stigmatized as a
biologically doomed underclass. [ T ]

Previous generations found other ways to blame women. [ 7 ] Until the nineteenth
century, medical texts attributed birth deformities, mental defects and criminal tendencies to the
mother’s diet and nerves, and to the company she kept during pregnancy.

Although it does not yet go to the same exiremes, gpublic reaction to DOHabD research today

resembles that of the past in disturbing ways. A mother’s individual influence over a vulnerable
fetus 1s emphasized; the role of societal factors is not. And studies now extend beyond substance

use, to inchude ail aspects of daily life.

[ v ]
@A 2013 story on the health-information website WebMD reported findings of a four-fold

increased risk of bipolar disorder in adult offspring if a mother had influenza during pregnancy,
but it emphasized that the overall risk observed was small and that bipolar disorder is treatable. It
stated that the study considered only one of many possible risk factors and did not establish cause
and effect. Furtheomore, the headline did not lead with the scary number.

Much less context was given in coverage of ypya 2012 paper showing that second-generation



offspring of rats eating a high-fat diet during pregnancy had an 80% chance of cancer, compared
with 50% of control rats. “Why you should worry about grandma’s eating habits’, read one
headline. “Think twice about that bag of potato chips because you are cating for more than two,”
warned another story. These articles did not state that the rats were bred for high cancer rates. Nor
- did they include inconsistent results: third-generation offspring of female rats on high-fat diets
actually had tower incidences of tumours than their control peers.

Inadequately supported and poorly contextualized statements are also found in
well-intentioned educational materials. The website beginbeforebirth.org, put together by
researchers at Imperial College London, advocates ways to “support and look after pregnant

women”. gA video on the website portrays a 19-year-old released from prison after a stint for

looting. *Perhaps his problems stretch right back to the womb,” the narrator says. “Could better
care of pregnant women be a new way of preventing crime?” At best, such suggestions overstate
conclusions of current research.

{ 2 1

Today, an increasing segment of DOHaD research recognizes that fathers and grandparents
also affect descendants’ health. Studies suggest that diet and stress modify sperm epigenetically
and increase an offspring’s risk of heart disease, autism and schizophrenia. In hwnans, the
influence of fathers over mothers’ psychological and physical state is increasingly recognized. So
are effects of racial discrimination, lack of access to nutritious foods and exposure to toxic
chemicals in the environment.

We urge scientists, educators and reporters to anticipate how DOHaD work is likely to be
interpreted in popular discussions. Although no one denies that healthy behaviour is important

during pregnancy, ,cyall those involved should be at pains to explain that findings are too

preliminary to provide recomxmendations for daily living.

“Don’t blame the mothers” Nature vol. 512, 14 August 2014 (—E004%)
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A 1 As late as the 1970s, ‘refrigerator mothers’ (a disparaging term for a parent lacking

emotional warmth) were faulted for their children’s autism.

B : More than 400 pregnant women, mostly African American, have been prosecuted for
endangering their fetuses in this way.

C : Today, fetal exposure to crack or cocaine is considered no more harmfil than
exposure to tobacco or alcohol, but criminal prosecution of pregnant women who

take such drugs continues,
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Our cultural backgrounds influence not only how we marry but how we make choices in
nearly every area of our lives. From early on, members of individualist societies are taught the
special (77: 1i_____ ) of personal choice. Even a walk through the local grocery store becomes an
opportunity to teach lessons (1 © a____ ) choosing, particularly in the United States, where stores
routinely offer hundreds of options. As soon as children can (¥/: t____ ), or perhaps as soon as
they can accurately point, they are asked, “Which one of these would you like?” A parent would
probably narrow down the number of choices and explain the (=2 d ) between this cereal
and that one, or that toy and this one, but the child would be encouraged to express a preference.
Aftera (1 w____ ), the child would graduate to making tougher choices, and by the ripe old
age of four, he may well be expected to both understand and respond to the daunting question,
“What do you want to be when you grow up?” From this, children learn that they should be able
to figure out what they like and dislike, what will make them happy and (U w___ ) won’t.
Because their happiness is on the line, their own (%! o ) truly matter, and they must figure
out how to judge the outcomes of their choices.

By contrast, members of collectivist societies place greater (4 : ¢ ) on duty. Children are
often told, “If you're a good child, you’ll do what your parents tell you,” and the parents need not
explain themselves. From what you eat to what you wear, the toys youplay (77: w____ ) to what
you study, it is what you’re supposed to do that’s most important. As you grow older,
(= L) of being asked what you want, you may be asked, “How will you take care of your
parents’ needs and wants? How will you (Y1 m____ ) them proud?” The assumption is that your
parents, and elders in general, will show you the right way to live your life so that you will be
protected from making a costly (370 m____ ). There are “right” choices and “wrong” ones, and
by following your elders, you will learn to choose correctly, even relinquish choice when
appropriate.

Sheena Iyengar, The Art of Choosing
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