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Tha size of each state is distorted to
emphasize its share of electoral votes.
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For Math Whizzes,
The Election Means
A Quadrillion Options

| Close Race Has Programmers

Predicting the Outcome;

‘P'm Just Some Geek®

By CHARLES FORELLE

To prepare for next week's election,
Lawrence N. Allen taught himself the
Matlab statistical programming lan-
puage and bullt a odatavase of 1,700
slate polls pulled off the Internel. His
program runs a “likelihnnd analysis” on
15 closely contested battleground states.
It takes 50 minutes to run on an old
compuler e gul [n return for a bunch
of parts from a broken laptop.

The imemployed computer program
mer in Oakland, Calif., identifies his poli-
tics as “to the left of standard Democratic
vandidates” and says ne turted with vot-
ing for Ralph Nader in 2000 before opting
for libertarian Harry Rrowne. His calcula-
tions, made on Oct. 20, give Mr. Bush a
78.1% chance of victory.

Mr. Allen says he drew inspiration
from Sam Wang, an assistant professor
of molecular biology and neuroscicnoe
at Princeton University, who devised a
computer program to analyze state polls
and step through all thn pnwl)le out-
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poliing data that e Founding Fallers
couldn't have imagined,

“Sometimes, brute force has an ele-
gance all its own,” says Mr. Denker, who
describes himself as “polymathic mad
scientist.”

Mr. Wang says, “Electoral prognosti-
cation ie just exploding on the Tnter-
net." He fastidiously updates data and
posts comments to his Web site, eiec-
tion.princeton.edau. At 3:30 dam., Ol
22, he had this to say about the big
state known for its hurricanes and hang-
ing chads: “If Bush wins Florida, his
win probability Is 88%; if he loses, it's
unly 20%.°

The Internet explosion was primed
by the rise of blogeing and the ready
availability of stale polls, manna for nu-
merically inclined political junkies.
Now, Uwre is an abundance of Web
sites dedicated to drawing eclectoral
maps In red, for Republican, and blue,
| for Democrat.

But the statistical modelers contend
Wt izu't encugh (o go onc-by-onc
through the states and call them for Mr.
Bush or Mr. Kerry. That, they say,
misses substantial nuances that are
greatly magnified by the large number
of stotes in play. Por example, a candi.
date polling slim margins of victory in
a number of small states is less likely
to win them all than an opponent wno
has larger leads in fewer, but larger,
states  The distinetion is hard to repre-
sent on a color-coded map; it is more
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Election Options for Math Whizzes

Numbers Game

% pecanage of 3l stmul Won

100 150
Bush's margn in the Slectoral Colege

160 -100 50 0 %0

Sosce: Andsea Modo, University of Mnnesnta

® In 2 speculative exercise, economist Andrea
Moro usad polls yesterday to assess the
probability of o Bush victory in each state.
Then he simulated the election 100,600
tintes to se2 who would win, based on those
slate probabllies.

® This chart shows whet percentage of the
outcomes gave Buch a given margin in the
Electoral College. Positive margins—B8ush
wins—are 10 the right of the “zero” ina.

m The results show more outcomes on the
Kerry side of the line—hence, 2 somewhat
mora likely Kerry win Rist nther complex
models predict a Bush win, and slight shifts
in ary important state could change the
propeied winuer.

larly good information,” he says. “"So0
many people, when they talk on TV and
write in newepapers, their mathematics
are so bad.” L

So this year, Mr. Hubbard, a com-
puter programmer who once wrote
games for Atari, created his own model,
with its own Web site, that chomps
through 16.8 million possibilities in the
Blectoral College in 72 seconds. His Ocl.
23 prediclion gave Mr. Kerry 4 73.9%
chance of reaching the winning (hr»sh
ald of 270 electnral votes. with Mr. Bush
at 24.6%. He rated the probability of a
269-268 tie at 1.6%.

Mr. Hubonarg, wno Is & Democral,
isn't placing his bets guite yet, since
the numbers have been shifting over
the past several weeks. "I've played

of them. cuting the number uf siales
down to a dozen or two battlegrounds
makes the number more manageable—
petween about 30,000 and 16 million.
(That ignores the fact that two or three
states may aplit their cleetoral votee.)

The wide variation in the expected
outecomes is due largely to the differ-
ences in selecting what polls to use,
how to treal undecided voters, and
what mothod (g used to derive the statis-
tical error in poll results. The modelers
say, too, that they don't have a way to
take 1nto account “external faclors™ nul
relating to the sampling error in poll-
taking—including turnout and polling
bias,

As a domain, politics is far messier
than physics, says Alan Abramowitz, a
weafocear nf ralitiral erient~s at Fmorv
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