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+Mother's Lucky Coin

Supposc you want to see the new Hunger Games

film, but your mom wants you to stay home. She says
she will ﬂip her lucky coin: tails you go to the movie,
heads you stay home. Before you agree, you want her
to prove that this coin is fair. So she ﬂips it eleven times.
Which sequence would make you more likely to think

that this is a fair coin?
Sequence A: [-H-H-1-H-1-H-I-H-1-H, or
Sequence B: H-H-H-H-1-1-H-1-H-1-L.
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+Mother's Lucky Coin

Most pcopio believe that sequence A is random like a
fair coin because there is lots of variation, whereas
sequence B has a few runs where the coin keeps

Coming up the Same, suggesting some manipulation.

In fact, however, it is sequence B that SUZOESLS the coin

1S actuaily fair! Ieis sequence A.on the other nand,

that sugoests something ﬁshy 1S going on with the

coin or how your mother is ﬂipping It.
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+Mother's Lucky Coin

To understand Why sequence B is more consistent

with a fair coin, first consider that for any two fair coin
ﬂips, you are §0% likely to see an alteration, that is an

H-T ora T-H. You are also 50% likely to sce a streak

or cither T=T or H-H. This means it you flip a fair
colin x times, you should cXpect to see about?,

alterations in the resulting sequence.

Now notice that sequence B has 5 alterations, which is

close to ', Sequence A, however, has 9!
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1 he Problem

Our Cvcryday conception of randomness presumes
too much variation. We think randomized sequences
should look haphazard with many alterations. In fact,
when confronted with an actual random sequence,
pcoplf: will percerve an underlying order because

StI’C&kS arc thought O bC UHUSU&I fOl’ random cvends.

This problem manifests itself often in the real world.
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«Dear Abby

DEARABBY: My husband and | just had our eighth

child. Another glrl and | am real] y one d_isappointcd

woOImal. | SUPPOSC | ShOUld than& GOd that snc was

healthy, bllt, Abby, thiS onc was SUPPOSCd tO have

been a boy. Even the doctor told me the law of

averages were sic] in our favor 100 to one.
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«Dear Abby

The reasoning the woman (and apparently her
Incompetent doctor) used Says that the probability

of having a boy ora girl is about 50-50. As a resul,

P(8Girl) = (*)" ~ 0.0039. This is really unlikely.

Of course, this is irrelevant for anticipating the
gender of the eighth child @9@7/ the rest have already
been born. The gender of one child is independent

of the genders of his or her older sibiing, and so by
definition 6.2, P(Girl | 7Girl) = P(Girl) ~ o.50.
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+1he Gambler's Fallacy

This illustrates what is known as the gamblers
fallacy. The idea is that after one event has occurred
repeatedly in a random sequence then another
outcome ‘is due’ to happen. The assumption is that
the chances of independent, random events “mature’

if they have not occurred for a while.
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Rule of Threes

Notice that Michael Jackson, Farrah Fawcett, and Ed

McMahon died around the same time? This is just

further proo:?that celebrities die in groups of three!
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Rule of Threes

77 days after tomorrow?

| et the probability of a Cclebrity dies on any given day
be o < p <l Supp()sc a Cclcbrity dies today, 1S 1t more

likely that a second celebrity dies (1) tomorrow or (2)

The probability for (1) is p, whereas the probability tor

(2)is (1 - p)*'p. It turns oug, perhaps surprising

y, that

p>(1-p)1p.(Why?) So even it celebrity deat

1S arc

random, 1t 1S very Likely that thcy occurin bunches.
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1 ne Hot Hand in Basketbal

DOCS d basketball pJQYCI' havc d thth chancc Of

making a shot after naving just made his last two or
three shots chan he does after having just missed his

last two or three shots?
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1 ne Hot Hand in Basketbal

More than 90% of a largc sample of amateur and
professional basketball players, basketball fans, and
sports reporters answer yes. They claim that there is a

hot hand or streak shooting in the Sport.
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1 ne Hot Hand in Basketbal

The idea behind this hot hand is that a player can
build up momentum. Making several baskets in a row
increases the chance of also hitting the next one:
several misses in a row, however, decreases the chance

of a hit on the next attempt. So. for instance,

P(Hit | 2Hit) > P(Hit) > P(Hit | 2Mliss).

Notice that this phenomenon is the exact opposite of

thC gambler )S fallacy.
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1 ne Hot Hand in Basketbal

Tom Gilovich, Robert Vallone, and Amos Tversky

arguc that there is no evidence of this phenomcnon
actually occurring. (Vcry dcpressing for basketball
fans—including Tvcrsky, who loved basketball and

wanted to prove this phenomenon did exist!)
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1 ne Hot Hand in Basketbal

There is no evidence of a hot hand when looiiing at

the conditional probabilities for scoring by the

Philadclphia Z6ers during the 1980-1981 season:

P(Hit | 3Miss) P(Hit | 2Miss) P(Hit) P(Hit | 2Hit) P(Hit | 3Hir)

Julius Exving 0,92 0.1 0.52 0.92 0.43

AndrewToney 0.2 0.53 046 040  0.34
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1 ne Hot Hand in Basketbal

Similar resules with conditional probabilities were
scen when looking at the free throws of the Boston
Celtics during the 1980-1981 and 1981-1982 seasons,
as well as within controlled experiment involving

Cornell Univcrsity)s varsity basketball teams.
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1 ne Hot Hand in Basketbal

There is also no evidence for the hot hand when

looking at the total number of hit and miss runs. A

hot hand should lead to tewer (but longer) runs.

Number of Runs Expected Number of Runs

Julius Erving 431 A442.4

Andrew Toney 245 225.1
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1 ne Hot Hand in Basketbal

See the article for additional statistical analysczs that
suggest there is no hot hand in basketball, dcspite the
fact chaticis casy to imagine a causal process that

might generate the patterns of a hot hand.

As you might imaginc these studies caused some

controver Sy among basketball fans and many :nave

tried to find statistics disproving them. None have

succeeded to discredit Gilovich et al’s analysis.
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.« he Hot Hand in General

This article scarted a whole field of research in SpOl’t)S

statistics. [t turns out that chaotic, in-your-facc, player—

on-player reactive sports do not exhibit streak
piay P

pcrformancss (basketball, hockcy, football, soccer,
baseball, ...). However, nonreactive, uniform—playing—
field sports, subtle chucntial dcpendc:nccs manifest
themselves in pcrformance, causing streaks and hot/
cold hands to become statistically apparent (bowling,

archcry, billiards, golf, ).
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+ Why Does This Happen?

Why do we expect too much alteration (and so

too many short runs) from random processes?
Conversely, why do we assume sequences with
less alteration (and so fewer, but longer, runs)

must comce from non—random PI’OCCSSCS?
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Next Class. ..

We move into the Cpilogue of the course, which has
us reflect on the mcaning of rational choicc, and what
status the axioms and rules of rational choice thcory

ought to have for our everyday decision making.
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