DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

Steven Skiena

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6






DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

K PB V\EW

B O LATED BETS
Computers, Gambl\P RE tica EI in
B\Q Qout a gambling system th w t rused
computer simulati 1ct the
ches thus 1ncreasmg his

ino

’K year! His methods can work for a
book he tells the best way to

onit. E
W1th 51as s a lifeslongfa: tioh with the

‘\ 0rt1 evi g the way, he discusses other
te successful and unsuccessful for 1 to,
ette, lackjack and the stock ma
system functlo iatu
&t pr , the future of Internet
alite b

—

n kerage houses do not offer mutual fu

2 racetracks and frontons? How mat

pohtlcal polhng? The difference b
interested i ath

Ste of
YorK;Stony Brook Heis the author of two popularb

Manual and the award-winni g 1 ics,
edition of wh s ] i eis the
recipi ) 0 ice avalRe ng Investlgator S Award and
the C i i .

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6






DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

BOOK PREY \EW

PUBLISHED BY CAMBREV‘ W
Qatlcal content is not confi

.Deep
1v se as genetlcs and art, fi-

the unreason ble effe
overy of these mathematlcal struct urn
1 e ew questlons VVlthln pure mathemati
an

noted

O

d isci-

In the Outlooks se
es j S Tev a 0ns, and new
t lay, providing a provocatlve and novel
S,

and for others an advertlsement cal
outlook
%ﬁM agHB
University of Cullforma, San Die
TOW, ersSity
rsity of California,

rze

ive San Dzego

rid Daubechles, Princeton University
Persi Dlaconls, Smnfﬁ E

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6






BOM;%BEMG‘,QW




DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

B K»RESE SYNDICATE OF THE UNIVE F RIDGE
¢ Pitt Building, Trumpington Str b ‘,‘Ee om
CAMBR SITY P
@ i ing, @ambridge CB2 2RU, UK
0 t Street, New York, NY 100 W‘Ew
, ATStra

477 Williamstown Road,
Rui Alareén 801
B @ e erfront,
tp: .cambridge.org V \E \’\I

h pfinted format 2001 W
ISBN 0-511-02869-5 eBook MEKF \’ \E

ISBN 0-521-80426-4 hardback
ISBN 0-521-00962-6 paperback
W~ = = zsna™\AI

01, South Africa

BUVI

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6









nnnnnnnnnnn



NNNNNNNN



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

ﬁis abook about predicting the f . ib nWas-
ter a small enoug of t R impge the e oftornor-
r : @ hichjene c n my tiny toy domain tells

u

olir potential to foresee larger and moregingerésti
futures. m
Considered lessypr ally, sRﬁ‘f 2 bsession
K alai ma
si

of j order to bet on them

wi e
su(% @ e s go, it probably does not rank with yearnin
for the love of one you will never have or questi r the 0
oppressed and downtroddengpeo ¥l‘( e thatha
led S ﬁ Km?{) inming 0f the journey.
‘~ gsuccessful completion of my long quest and gives
me a ce to share what I have learned and experienced. inlg t
attentive reader will come to understand T athe eIEW
puters, gambling, andspor ite d t al t .
I tel { ﬁ i veral|thing§ith long interested me
toalar% enee:
B The joys of jai alai —Jai alai i§a sp rEl¥b‘\E;W
that iB isunderst@o public. I'd like to
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PREFACE

aud t\E}y e‘i&a e and whet the

, Klt fapSby ma ore aware of whatdetermines

e ofeach atch. If you stick wi e ill leatn the best
way to watch jai alai b i [\E

Bl Le p athe deling — WMath 1 models govern

helpiforecast eather. They predict who
ele@fion ‘and decide whether your o .
However, the man on IWEE; matical
de i ow thi (ﬂ is boo¥ T u ai alai system to
i matical dels are designed, built, and yalidated.
mathematics of money — Gambli W long
and interestingghistory IW‘ li stems,
hott Awqun ce ch¥eames as lotto, roulette,
B aind the Stock market. Indeed, my jai alai ons
very much as a stock-trading s i (Ria i how
i ems Rﬁ t ing, and
] @ Kage ous r mutual funds that invest
e S ontons.

he craft of computer programmi t rE!Whe
indamod om %s ud ath a thick

D27 ology.

tec uzzwords give no hint of

pyswhiCh computer programs are made to r of t
elegance and beauty that underlie . E)WS
will dis y/stude E ic interesting

. 1alaisy

p
our explain to the layperson
erice concepts as parsing and random number gen-
ration, why real programmers hate Micro d r 0

the Internet. Ye\

mT sgiteti anyEp ilke the looks of charts,
gg er fow many colors they are printed in.
B ne right, such data representations can be a _thi
beauty — vehicles driving us to under y, W
bers are trying to te is boo Rﬁje vatie da
setsBe @ ‘ @ en aysgyo et a first-hand look
ath e ate 1

umbers and make them talk. W
Finally, this is the mil fM v\:)Ee
money O‘Blﬂtﬁ his sgStemite s. Do T hit it rich
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PREFACE

or end up a tragigrban REVa\ EWend to see

{ v 0
B K\ to produce a book that will be i ti d under-
standable even to those with ligtle,.b T 112E) ree main
topigs: jaisatai ema R' uting expl 1 tite jai alai lingo
2 ou will be'abl ppreciate what we are doing even
vésfiever been to a fronton. If you can ortgage
interest is calculated, yo € f V\"ﬁ)a nd you
ee ollov ‘ at' we aPR if youghav programmed a
0 @ & il b&able to understand the ideas underlyi I gystem.
Bt @Pway, after reading this book you wi ‘er t Wing of

how and wh ‘h
aybe i meé' ma

ugers a

il n be i ematical modeling
wnlAtthe f this book I suggest some possi jegts o get

; Wi
I have trieguto thigibd AR'Er agiit t e. In
i @ K) befin thespiti 11 James, the popular writer
E books Gmddaséball go deeply into the essence of . es
anced statistical analysis and histesic sear I\Men
trends and ove enti "ﬁe cepti vi tes
a i dingthis wor s from the spectacle of a
ing itself on baseball. Part of the fun is b |
hope, is the spectacle of a seconﬁeRdEV1EW
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ﬁgremost, I thank Dario R iner
Mailler, the thr, u s wh OR)Ed S scribed in
this Bo a\‘%ts theséith sketeers the project could
never e eted. I hope they enjoyed working wj If@s
much as I did with them. I would alsgglike k system -
istrators Brian Tti e Ki R ently ke omputer
Sys ﬁ ) 6‘1 d Gefle Statk, t the phones ringing.
11ilee t k'the management of the following frontons: Dani

Jai-Alai1, Milford Jai-Alai, Berenson’s Hartford Jai-Alaigan al-
providing me with records,of game idisfTO slover the year
I partiemlarlfth @ IK;I:: ?e i us@ his'jai alai action
photE Q ellasdorihistime during our field trip to Milford. Thanks
areal e to'Dr. Simona Rusnak Schmid, Carl Banks, The New i
Home News, the Institute for Operations I t EW
Sciences (INFORMS) feipe’ sion e tefia

[ aniigrs Campridg Press, particularly
Lauren €ov tlmmiPoggart, and Cathy Siddiqi, for taking a flier @n
this gambler’s tale. Eleanor Umali of TechBooks di at T
duction. Finally, Persi Diacomnis gtork 1W‘EW
publishelB@ Klter ande m.
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gy interest in jai alai began duti s u E‘ the
cold of a New Jers i erto@ sed land @f Floxi ey stuffed

wagon a a thousand miles in 2 days
Lloridasfield many attractions for a kid: the s
d, Grampa, Aunt Fa a . E
ight@ach t Ra ent f
@ pla
geSt jal alai fan in the family and the real motiya-
behind our excursions. We loaded up th I‘ n ' a w
to the Dania Jai-Alaj_frontowloc lx i andWFo

Laud e t it latér investment, my
fathﬁ ] ide e valet parking in favor of the do-it-yourself
lot. owed a trail of palm trees past the cashiers’ win it Q) t
fronton. VEW
Walking intg Km e Beﬁce. e ourt
, Sur d

sat in afyas torieSitall by several tiers of
stadiu E i gyes, at least, this was big-league, big-tim t.
Particularly “cool” was the sign saying that i ould W
ted without a parent. This,w ery PﬁEw n r

old. B O O K

1
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CALCULATED BETS

Wi e uEg¥ Ew{%’ame had
ad P e watghed as the r spun like a top and hurled the
B ere t0*the green granite wall, w] i e ff with a
satistying thunk. His op u ;EO he ballin
i ket, 0 , and R e smaoth —slung it back to
; e crowd altétna etween ooh and ah as the players
augitt andteleased the ball. The players e e thei tners in
a foreign tongue, positioni c helalmost fQothall-field-
iz u hun‘@Rl volley a well-placed ball

Bn@_\ g S der.
each point, the losing side wo rWne re-
placed by angther frmP%‘tEM engesume. ..
B @Ki alai fronton to really appreci si and
nds of the crowd. Most of the s tQFS, e nes,
don’t seem tepnil ledPRﬁ e ! eed,

$10 ired peopl ldn’t recognize a pelotari,

la they woke up in bed with one. There.i layer
they are interested in: themse Ty \Y v Tiding on
each and exery p@int are p Rﬁe oufit rformance
BE
u stink, red.”
“Drop it, number 5.” REV ‘Ew
JJust o, g ﬁ at '—ulPat mefis.”
Bﬂre owledgeable voice, usually with a Spanjsh ac-
cent, would salute a subtle play: “Chula! Chulgl; w
Thereallyneatthinga jaia Eyi iScr p
& is more |
g

I
inste as E an sthe ike tennis than

bask watching a few games, I began to get the
hang e scoring system. The pause between each point give i
to think about how the game is shapin T CE
bet currently are, Soraeti u ca Rﬁ e xact
sequen C @ t@l you o victory® ,if 1 beats 5 on this
point, t 7, then 4 wins its next two points, the ga S
4-2-1 and [ win!”

With each point, the leyalties@T the pidiy A wo u
aspect of Bl% is that th of'the game can
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THE MAKING OF A GAMBLER
change almosgingtanta @ REy) eEWhead, and
Sigi Kun 0Sts tely nothing. This is not so in jai
B matterhow far ahead you are, the los i t/€an kill by
forcing you to sit down t p t‘lE cliySuddenly
a teamn gi dee:P\R the'€ourg a e1l it becomes a

y is particularly fleeting b se i that a
bettor now needs to,defe Mr hig was g for on
h ﬂ

“Drop it, number 6.” EV ‘ EW
iK.SoPlR or-zegball
:Det to our seats, my father gave dgst of the
ds, a pair of rumpled one- r . s 'Elw bet
¢ s isely,” heysai
n

over the cour t enin
S ean h the fronton, my father had
t ents'on a Pepe’s Green Card. Pepe’s Green Car -page
out sheet printed on green ca a { &LEO ny
allusion to Pepe'sh tio the title.\Eor theé games
played ted wh

a

Kre uld finish first, second, and
third J81 Olngs a¥eTyptic comment about each player suc afits
win,” “tough under pressure,” or “in t . ‘ E

On the top o nab Rﬁa id listed his
single}b ’ ing.fl'hat nigh#, e liked a 4-2-1 trifecta in
the 8ix{ .

Mly brothers and I studied this strange do

t g i
I 1d h d money ;lé ‘\s“dd
| . S

atto inbe any different when

the idea of a tout shee

great. Pepe must really know his stuff,” I said
My brother Len agreed. “You bet! We've u E
“Dad, why dg othempeo ick t RES enPe s all
4 ges

the winfer a eyo
|"@aifrie My parental voice of authority. “Pepe w

“Pep E )
know a winner if he stepped on one.”

“Look, Pepe gives a bet. AVA-2— REX a
possibly IB O OK

3
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CALCULATED BETS
My f. k hi yE¥ E‘E)Whots of all,
“hes %e c j i. You have almost no chance of
B g g Wiy do'tyou bet on something that giv tter chance
to win?” 1
e il'is cle?a& er was'righit. in‘a trifecta, you
lﬁ@l yersiwho Wwill'tome in first, second, and third - all
orréct order. There are 8 x 7 x 6 =336 i 1 bet on,
ch can oc i V‘l
: epe. P , s NOW oney. Eventually,
e e ather toftrade in our 2 dollars for a 4-2-1trifectaticket
We waited pati for N ‘EW
Af'1as dre nn imfornted us it was one minute
ﬁ % 1€ rame 6*Last-minute bettors scrambl cahigrs to
accompaniment of the betting : k i‘

of'men,

¥ ribed color, marched out to
ghting music: the “March of the To h, ve
the crowd a synchronized, if - ) f %Ea ut
the first two teamSst edb Eﬁ
 The @ etedlits count ,which was terminated by a
lofid B Zze eurcing thatbettingwas now closed. There hiStled,
and the first player bounced the aj . The eE
We cheered fomtea at le Eﬁe am\4 ched
ou i ntil the m ooked like they would get
too ts and without 2 and 1 in their designated positions.
We booed any other team with a high score b th e SW
interfere with the chancegof@ur f: W‘
t aspl 2 rst place, while player
1 slitl\}& t cth satiSfactory second-place position. When
playe arched on the court for the second time, my mo ice
what was happening. “My G-d, only t d El
This revelatj S chp"REnl ee ¥

o) 4
yelled. Q
“Fo 1l brothers chimed in.
i t OW
heball.

Player 4 got the point, leaving us only one

The designated rep@cWo

4
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THE MAKING OF A GAMBLER
We followed @p wi ElVi\ iE’lWltCh it! Ah!
BOGKPR
ged it!

amily pandemoniu 0 tas we'Wa IE tsit took

fo gafgtolbgfome a& ifectaPaidiis .60 for a 2-dollar
6 sibly large'aniount of money to a bunch of kids. The

B
u

t Pepe’s
e. Mom

s announcet, in shock, inf d all
Green Card had picked i tay h‘\ﬁ)
oldsalhindearsh at he s ebig . Dad sauntered up
& @ o \ollect otir winnings for us, kids bein, bidden from
tefifig the betting area by state | w
We kids togk t ily Eev petienced
i @ Kad nef h eturning from the kill. It was
eiig iither — so much fun that I startj efi ow
e did it. It was clear that most 1 C “EW:nd
what was goi Konpﬂ d. Maybell cBld figireit out,
(0]

it
g'axiom states that luck is good, imsyar er.
eed, it took me almost 25 y Vi I 0 me
tell youﬁ DK p
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VIEW
BOOK!HPT S'JAI AI.AI’EW

300K PREV!

éagsport of Basque origin i i 0 ‘?E'Wms
alternate hurling=ayb ains nd\catching it ibone 'of them
fi e oinfi Thethr

a askefor cesta. The ball or pelota is made of

and catchingare done with

rubber, and the wall is of granite 0 i El t
leads to fast andgexeit ctio Rﬁ) spec sport'in
Eutepg a @ o the\United S , 1t is most associated with
the @ of Floridas"Connecticut, and Rhode Island, which permit pari-
mutuel wagering on the sport. W

In this chapter, we will,delve d ist nd culture of j
alai. c Sta & \Kf:ly o oney through gam-
blingBi maferial 1 not strictly necessary, but a little history
and c e never hurt anybody. Be my guest if you want to, ski ay
to the more mercenary or technical parts b IE
to review the ic ts infjai &E‘ tal Vi
scoringgal ﬁ\ the fnplidati he scoring system

0

is perh

important factor in successful jai i
wagering. w
Much of this back eria R‘Efr 0
Websites Br@ hapter andleatli okS on jai alai. I
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WHAT IS JAI ALAI?

Kelo

r ders interested in more bac

ebsites such as www]alalal ‘
ayed

comes from the Basque word_me
Val ” In the Enghsh Vernacular lme S l d
e us s to be

that Q

GBQ ovinces of Spain and France, where jai
the sport is known as cesta punta Ce W
Basque festivals, w R a h
gam ‘ all) e 1tself is called, jai
alai h s ith'its equipment and strategy that we detail

belond KU,PPRE V\EW

Jai alai i a ant of handball in which two sets of
(or pelotaris) alternate throwing the ball a
the rebound. The most pie ?

hand, thB@‘K
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CALCULATED BETS

R ' \EW

[» e @ ’ jai alai with bare hands and
oves and wooden paddles until
troduced Some credit Melchgir C ‘
after breaki * i Bu
: @ Basque urhng the ball vmth hls
SRS ellrvedwicKer basket.
Either way, the word cesta is Spanish W
handmade to t layers7sp E nstr
Fls (S Pyfenees Mountains
‘IE1 he nut. The life of a typical cesta is only
s. Cestas cost about $300 each, and a profes o}
goes through about 15 of them p E
in humidors to pr Rﬁ
B The ‘ wo he pelota is shghtly
d arder than a rock The balls liv
mes from its virgin rubber core, whic W
the equlvalent cor
layer @Kyer es 1tches on the

8
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WHAT IS JAI ALAI?
pelo K EV" Eefl‘ S“ms into the
6 ota*has a court life of only 2 fore the
cover splits owing t 1l during
tas,CP\R e by st f about $150,
‘a wing‘oniew covers and subsequentlyaged or
r at least one month in or i .
Pelotas in pla Vlﬁ 1, which
of {E‘ ination of hard
akes it a very bad idea to yofa
v ng pelota W
Pelota as y rtones

uged
KE k their games very seri-
o ngteam was often putupasah efSuch
policies presumably induced n is
oda e RE jai alai players
@ :K € ex] an their Aztec forebears.
0 stinteresting part ofthe playl

ront wall, which makes a EW
pel its ee aii t, this front

‘1 t wi ade of 8-inch-thick granite
ﬁi C

backcourt

A
w contra-concha
] J ‘

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

CALCULATED BETS
cogrtfor ca 1¥f‘ Ecr e box with one
K;s ofithe b . A'wooden border (the contra-
B extends out 15 feet on the floor i e pelota
makes an unsatisfyi W] VSE d, signal-
g t e is oll\lw Ss.JA wire'§€re ntS pelotas from
Q and Killing®theSpectators, thus significantly reducing
the’lia insurance frontons nee arpy. At ) court is
178 feet long, 50feet t & gh colirt§icome in
i ayers t onyor 1re season, which
B djust to local conditions.
e numbers from 1 to 15 i 1 cWof the
court. T t @@urt i E¥ 1 bérs, and the
achk Khe n e lthes marked 4, 7, and 11
B Q ) derserve, overserve, and serve lin tifielyy The
rest of the numbers function, li i S i
as EffereU(K) hi ‘:E”m h

T lK’e simgtenvnis and racquetball. In
al esegdsportsfithe goal is to accumulate points b i e other
side misplay the ball. ‘iE
All games begimit erve a&w n d 7 lines
p

Th

of the €o ayerimust at elota in the air or on the
first efl retlrn it to the front wall in one continuous motign.
It is 1llegal for the player to stop the pelota’s i j rw
players continue to volle il the i S‘J f bould
Thre e %e tB‘l

A peculiar to Jai alai is that the server gets to choose

rips or tears ¢ i d they find it to be
damagef i

Jaialaimatchesare eithersingles or doubl at . 1 (W
common and, in my opimien, fardfhore . cottlis (0)
long for B a - se d faSt- balls. One key to

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

which! is 10 be used. At each point, he may select either_a li a

average ball, oradead ball - all of which ar i e (0)

the server has chose all recei ms th ice for
re thelba
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iy@pla El¥\\£1t ill\be easier to
{ : &es ectly o ntwall or to wait for the rebound
B 2 1.Doubles players specializ i urters or
backcourters, dependi e e tcourters
i th:PRrb ecause t re ground to
B whetea

=5

rea ackcourtsmen require stro rarms

pelota the full length of the t.

Understanding the c is e iit apprégiaté the im-

onpdEe t emeDEt all\doe and curve, jai alai

a elontaw pdwer and placement than English! togbegt their
pofents. The following are the most i i t :

W Chigycha shotP Rﬁyﬂ e court close

eetsithe back wall and then bounces up, hits the

] vall;'and comes out with little or n ‘CE lose

enough to the crac th , C

mC le:, tPls R}E favorite thing to yell
.98 W

ear cries of chula every time it looks like

at
th 1 will get wedged into the crack between the bac o)
The ESPN SportsCenter anchor 0 E
a baseball batter ho# ine@ e outfield
B Rebate) @ r aften the bal nces off the backwall.
The Pro e is to dive head first towards the wa

up the ball, and then fling it forward fr, Eyo‘u T
1 TraditionBﬂKEng mR Peither.
1

1
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CALCULATED BETS
Ewaster in

Q Qwﬁll that hits the side w.
ﬂoor, before goinginto the an

PHEW:
\E

i

frofitcourt

v

[ ] De] bﬁe front wall just above the foul li
dropsin w1th a small bounce. This is the k
games boring, althg itgis AFicki lﬁE
of theB O‘K
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WHAT IS JAI ALAI?

BOO

Ccou

frontcourt

PREN

hati P id , which gives the
B 0 maneuver. l
backcourt . % PR __-- [Tox
l‘ | |

o R EVAEW

Although each po nt E
play ey nyvgiven match As
en

gover oring system (tobe described later in

thisc eri greater detall) the first two teams play, and th

goes to the end of the line as the winne E

in any given RE i The

compositig ﬁ‘ arti ns ass1gned to each
0

player c @ help the fans (and p0351b1y the )
keep everything straight, regulatlons require,

post position be the san 'RE

each posB ‘K

13
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CALCULATED BETS

Post P %

B @ d BI ack Yellow Brown Purple
ecause each player r in each
of h se ,lau R’ nsiderations
r appear i ar posmon too often each night.
tivi m thvhlk ga‘posed more
t have imagi The best book on jai alaig early

St

o be Blazy’s La Pelote at old

photos and line d gs thou book
% v istoria de la Pelota Vasca
' in*Spanish.
ortunately, if[were a pelotari \\W
Therefore, f the Wistor &E 0 rita-
f:} i

» nvented by Saint Ignatlus

sources trace the orlglns of the even
1#€Fto Adam and Eve. These same leg
other in BasquO K E

B O THE BASQU ES

About three million Ba Eo
4 e la (c ed skual Herria in
s the'border of France and Spain, compnsmg

and our Spanish provinces. The Basques

people wn;h several unique charac
-1 ‘ renﬂp ropean language
. ?

h&ndo-European famlly of languages. Writ-
que1s as strange-looking as the language is stran

featuring an extraordinary numbe E
vowels The RE rsof

' ies s Basques may have
desc rian trlbes, and this language pres
came with them. W

Legend states t evj g niBa E
] a

hopse. Affer 7 seredonlytwo

14

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

WHAT IS JAI ALAI?

words.. “Yas, Ma’am i tEVS,‘EJWeirwomen
WDC of e.
B laed-#ype frequencies ceme 1 of ethnic
E
A A

nt t

uniqueness. They ha e di§ hi e‘l and RH
aQKhe P“R y are\@pe o did not mingle
B@; s — The Basques are a tou 0 etermi-
nation to preserye thej i cv ended thémselves
gai e\Phig niciaP\ e e Romans, and the Visigoths.
B . s wiped outhalf of Emperor Charlemagne’s,rear gifard at
battle of the Pass of Roncesyall T Wﬂage
leveled inthe S h Ci Eyu icass@s painting;

i %th rge n

rope.
. er , the
terrorist group ETA (Euskadi i trdnslated ag “Basque
cld@e &%F (i in t6 win the independence
BD illing sothe 800 people in the process. More recently,
ecCtacular new Guggenheim MuseurpgasBilb t ue

region on the map fogsometh jai alai r‘ﬁa iviies.

de %iem:?p is a terrific place to
sﬁ ati -week trip could combine the unique architect

ao with the spectacular beaches of a .You e

winding cliff roads alo un: W ing to eaf fresh
se K{)la f tizers that have spread
thE igifate
nea

asque

n the Basque country. You can stop in

amplona to see the running of the bulls made
ingway. And, of course, you can WPR ai dlai ‘e 1d?
SQUE

HE TRY

The ﬁE\ing o know is that at least four types of pelota
fessionally in the Basque country, and you wilhse o
enough time watchingB elevi Rl er prigari
plemevB 1

B Cesta punta—-Thisis the variation of pelo

States as jai alai and olg, cu
throWBl@ O
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ist 1E¥1‘|EWSPH and uses
%er ske esta. Players are not permitted to
B 1 But must hit it back immedj t i an even
quicker game than c thatis allo ‘AEV
Manof™8pani forPcR is just/th dball. Played on
an @esta punid, 1t remains a fast-moving game with
efvesthat can reach speeds of over ileggp@r .
B Pala-The players wh SW- ed w@oden clubs.
Réflg, ish ke ulaP player ause these clubs
B % a eaper than baskets. Still, it amaz that any-
Of€ succeeds in hitting a f. -m@' ii’ i t-long
clubs. K P i:
B@Qa even scoring system is in use primaxilyai
tes. Much more common in Fra iRlarepdirt, i two
y to 'Rd‘Enb f poi
BKs‘ay, poilits Wi e match. All championship
os. Such matches can take hours to playg l"kre’\is
i ecta l& rage o‘lE\ ter the
Qﬂ quite 1
h )

=
=
w
5]
o
=

g tem sting. A bookmaker sits in
t

updating the odds in a computer.a h point
is played. The latest odds are i di al *E) .
iers fac spegtator R comiput ns*and a
d @1 terestediin
Wi

in g a bet yells (in Basque)

ashief’to im or her a tennis ball, which contains a slotin

which to deposit money. The fan touches his h w
or arm to bet on blue, The cashier e E%r:‘t clegse
cash g a Witth inglicasimg tiye bet amount and
curret

Settifig theright odds ateach pointin thematch presentsa i b
challenge for the bookmaker. To make j f S \E
of all bets. The_systenasisys ntly 'R‘Et s dis g
from b @ I matceh in , which is a friendly
gesture ds,inexp

5 c€'you won't see in any casino.
The first indoor fronton was built in 1798 4 Spdi OW

after this, the great Spaai idfer GQya ﬁE ry h

“Game oth@ the Bscori ar Madrid. Today,

16
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professi ai Q1 l ‘ Pamplona
@1 astia In France, the premler fronton is
,a

ovely Vﬂlage near the
asque players dom the 1998
Mij a ter, trona sh asque and 4

que. he -Knit Basque players associ

een ed with helping to preserve
orously policing its w e Inter-
\ i PR , which is a union

B‘ to Workers.

lai has been played whereeyer orld
War 11, jai al EV S anghal
\@1 e of the best in the world

w OtE he sport in the late 19503 Atl til tly,

; alal was played professio E
it ’ natignal when it was played in the

ic Games as a demonstraﬂv‘
Q \, I
in the Unlted States in 1904 t
orld s Fair, which, if I recall cor ly h i
% ughit stch an

port
rma nt] nton was bullt in 1924 on

almost 1rnmed1ately destroyed in a hurr1cane
years later, in 1934, o
jai alaime @% nto

e Basques, Americans constitute the largest popui‘

fessional jai alai players. Many of
long-standing e <
ateur frent @ ctic ai alai went a big boom in

the mid E 978, there were 10 frontons in Flor1
Connecticut, 2 in Nevada, and 1 in Rhode Isl

sport to New Jersey andgGalif@rdia fail RE

growth s a@ @ K
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ial Yv\“ We The first
@A ong na y strike, which lasted 3 years start-

rious Wounds behind. Pr ebiggest

messes in U S. labor his E “
1 Player tion, eight d1fferent employ-

t states, the National Labor Re
other federal agenc1es three s ralc rts,
immigr i t10n sing

dog tr t boycott by employers

! )
@. chisino, the governor of Florlda efUn d
¥ moblle Workers.
q @ latio B e lay S and the frontons,
@ qu hty play through the u rskilled

se
players, and greatly disencha tua-
tion for all co E
etftion from other forms of
tt1ng heavﬂy into the frontons esg) Sifice
w en the Florlda Lotte
tons there has dyi RE e, nd
h arélope of the year. Connectlcuts
B & f tons closedrntheface of competi
antucket Pequot’s Foxwoods Re w
as the sport’s onlyeut
@ K eonth ceand arein danger
of s @ Jai-Alai, which closed down on July 4 1998.
The*primary hopes of the industry now rest o
bling, and owners have been,lob
and E s totP ines o't s1de Be-
mp

sides o lain about the amount of taxation
they the year before itclosed, Tampa]Jai-Alai pald $1.76

to the state in taxes while reporting operat R i W
B @KRIC FRONTONS

In North' America, professional j ]al alal 1s no W
necticut, Rhode Island,
prrlvatBﬁ @ db e state: sdre good -sized
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businesses, 1i seb th)vn\pES, aches, betting
ks, @ d support sta ch’employ several hundred peo-
@ heifollowing are the major frontonsin t Y :
DanPe& 953 aSithe
' rontén s

jai alai fronton in
.Th n

s 5600 people and claims ag annual
e of over 650,000. Dania’s ne y when
the state of Florida pemmitt i M} a po om that
perat entl;Pt i alaignatehes™Address: 301 East Da-
B @ ¢ al Dania, Florida 33004. Phone: 305-949-2424 URL:
p://www.dania-jai-alai.co W
W Milford Jai-Al he Er n negticut, it is
K e airme

to s m d “the Tiffany of fron-
il

B 3 n building has been written_a im t chi-
tectural Record. Their Worldwi u iWwill
prove_cru syst %h oak. ess: 311 Old
: K cticul 0 .
Iai.co

on hone: 203-877-4242. URL:

[ a m/.
Orlando-Seminole Jai-Alai -Yes, al i a‘JOE ith
Disne ince ,REO i ntoén seats
6 ide Web sitélis e slick. Address: 6405 South

. —92, Casselberry, Florida 32730. Phone: 9 .

URL: http:/ /www.orlandojaialai.c ‘

B Miami Jai-Algi==0O din Rg ca rofitomit has held
D j i fans for @ si atch. Desi Arnaz’s band
laye opeéming march here in his post-Cuba, pre-Lucy days. Mi-

amiis part of the Florida Gaming chain (fo 0 ifAlai),

also operates Ocala Jai i, Fo W ‘ .

a Si T @ %urj ai, veral schools in Spain

aﬁ N e iami. Address: 3500 N. W. 37th Avenue, Miami,

Fl

33142. Phone: 305-633-6400. URL: http:// fl in
com/miami/.
B NewportJjai-Alai er— Rﬁa‘n e t
bsite now p

1
in Rhode [sland, e edules and results

regullar]] e HEV en'there, but I've heard complaints from jai,alai

aficianados that the quality of play at thj ik b, a

that it seems to fu a 0 in,
ut.

ion ly a
operaBﬂ I'll have td\c Address: 150
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VA WSOOO URL:
OK:P
oca ed near Ga1nesv111e, e jai alai
S a E team for
acelt -and- comlng

ire, i een lo-
erce currently op-

s sprmg tralnlng season. T
Plcos Ro 1erc Ev
1a1a1
Mex1co s most prominen t j
opened { )T, receﬁREw
. alact is the classiest structure on i i
the tourist part of Tijuana. In ‘%n i
with his es ?R i
“ aturda s in the Jai-Alai Palace, al-
betting parlor next door that simulcas
Mlaml There are much easier ;‘\ ij
ier but ult ) te V@n . Address:

.Beocities.com/Colosseum/

mateur play in the United States focuse
Miami Jai-Alai Scho , th
UnltEB 0

THE PLAYERS \ w
Like all athlete & ente
players e0p ! dp sion! iva ed by the same forces
to

that aff this book will c0n51stent1y 1gnore
that players are people. Our system for pre o jai
matches treats plifersokes tlp co
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Hometown

Tolosa, Sp.

shire, CT
Biarritz, Fr.

80, Sp-
Markina, Sp.
idgepprt,

, Sp-
Murelaga, Sp.

Biarritz, F

p.
Markina, Sp.
Berriatua, Sp.

arkina, Sp.
East Granby CT
A 5

dorm)
effiatua, Sj
it
Markina, Sp.
Guernica, Sp.
East

a Sp.
Bridgeport, CT
St.Jea
Milford, CT
Markina, Sp.

z,

ilford, CT
Mutriku, Sp.

TABLE 2.1. The 1998 Miford Jai-AlaiPlayerR8stefy ’
No. Player Pos. Height Wgt. Age Nat.
] F F’l‘\lk 200 Bgsque
F 510 165 36 American
F 510" 165
4 5 3 asq u
"’ 5 29 i
117 0! 1 Fr/Basque
511" 175 26 Basque
510" 180 e
¢ 32 efical
5 asq
! 1 asque
1’ 160 25 American
F 511" 160 Ba:
31 Jandro F ! 39 D,
Beitig 5 que!
5’ 7 Basque
F 6 155 25 Fr/Basque
m F 6 165 38 eriga
Lander F 6'22
Truta 6 1 B e
510 1 Basque
59" 1 24 Basque
6 170 26 Basque,
Tker F 511" 18 2 u
51 Arrieta 510" Bas
4 sq
American
American
e
sq
Basqu
ue
Chile
Ttaly
ical
Basqu
an
Basque
Basque
81 Wayne B 6’0" 185 24 Ameri
84 Arruti B 60" 17 asque
85 Edward 4 19 mefican
86 I 165 30
88 10" 180 31 Basque
89 o) Fr/Basque
91 orge
92 Badiola

T.
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' QIQU‘IEUUOH This section is the only i
in which we will ignore the nu
storles to ﬁ
@, itisifraditi®@natlforjaialaiplayers (or pelotaris)

to ; ofd player name such as Pele. Many players
actual first or last name. The Basques 0 w
their last names,
play @K name, m take the name of
their hildren of established players often ap-
pend mber to their mentor’s name becomlng, say, Ja
players prefer the fans to call them b, ‘!Eo
number.

The ere re infev port. Many old timers
conside ene 0 be the best player of all time. Perha
American player was Joey Cornblit, known as Ew
years beglnnlng inthe D K]ap R
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\EW
(‘BHRE!¥1mmersm Spain
alat a
baseball, many of the best players throw hard
Book of World Records credits Jose R ‘E
ball ever. His pe : alpﬁ ay, 9,at
wic@lthe

ota
Newpo - Q ] @ a top-notch fast ball

Numbe §€'s e clalm that jai alai is the world s f
game. Fortunately, the playlng courtislo
fans to follow the if ﬁR

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6




DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

CALCULATED BETS

e gamejs fast EVh&Et stfour players
e | &a j ailba nly’U.S. fatality occurred during
B & 30stat the old Biscayne fronton wi t courter Ramos
was struck in the back o h 1S pat :‘E ays later.
Ind967, hion pl al ea hifli head, and he lay

a
. Ultimately he recovered, eventually becoming the
i Still, 1 ced the
tVB‘; ¢ head/gédr (red or
1 et . Fartu , there have been
B@ S d injuries ever since.
nd recounts at least one instan i Wr self-
defense. Perkai s@ cha o} tQl Spain, totescape the
il g ‘Knch volution. *heCould not resist returning
3 ¢ gfend his title against a French challe ef threat-
ed with arrest, he succeeded in j C Wlaw
) S K p s. The

in allisha players on the 1998

ged'in height from 5 feet 6 inches to 6 f inches and

in weight from 140 to 220 pou T layers a E ter

icker, foupthe t rea R ing at'th irectly off the

: g s must bel8tr and more acrobatic to en-
divesfor 6dd bounces yet recover to toss t

of a football field in one smooth i i t S
ers sporting sub ial ies, ances cantbe ivihg.“These
g - ed athlete ng to pedometer studies,
s

racke
embels ﬁE‘l‘
Rﬁn p ave
s in Bas , professional players
range infagé

ab@ut One mile per game, and each player typically ap-
pears in four to six games per night, five night e It W
players must be versa g ( EVI?\d ense.\'h
d
Pelotaris can have long careers.
Milford roster (i j , shi
tha to over 40. Both youth and experien e
their advantages on the court. W
Not all players have 1 aree R}QEe re ti-
clein ThBS@(@t arry sistersjfa ars of the Yiddish

h
Sporti 1S €a @ KBa u i few shots, failing
evenE & DBV ore he Concluded that the cesta was “not my
played at Mil 982.
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stage The er V \ Wently mar-
S l ]al pl B an Robbins. This newspaper
an as a “nice Jewish boy” ovingly that

he as ended his jai alai e€ome GY-E
' of t PJ sullts 1n ry hat makes it
Vﬁ havelthe ¢esta on the left hand. Therefore,all pro-
alsfoday are right-handed, or playing
)al alai. There have been Vi e Villabgha man-
3 petitive ER m. A nineteenth-
E@ . ito de Eibar was such a dom r that
sometimes requ1red to pl ﬂ d as a

handlcap
It, al ave played the game on
rhaps the best known amateur rine

rrlngton back in the 1940s EW ort
after pl ing h ibiti in9971. The
' ,aF nch a as reputedly so strong that
d Stone walls. \ E
ment of attending a jai alai mat
ing able to bet on your favorit &E
been calledga | seathc n su
f h a 1y exotic, but the most pop-
low These terms should be familiar to a e @c-
qualnted with horse racing, and we will us
book. R[EV
RQOK.
player) will win the game. There are
eigh®p ble win bets at a standard fronton.
B Place- Youbetthatyourteam (or E
inthe game u R rdle your
ﬁ 1 s ri n plcklng a team to

B asu ly ess as well. There are elght possib
bets at a standard fronton. W
B Show - You bet tha a RE

secon ‘w ris est-paying wager

25

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

CALCULATED BETS
E¥ ‘Ew bets at a
on
u 1Ck

B Q wo teams to finish fir: order in
Et ish 1 and

R iniel thée Basque word

ofb spread beyond jai alai to other pari-

ports as well Personally, Ifi esingle
most exciting ch ce ms 0 ays has
% %o are (8 x 7)/2 =28

a standard fronton

Perfecta—You pick tw that
e E¥ and 6
% In to ecalleda ‘correcta”
€, p0551ble exacta bets at
which is twice that of the m
m Trife Rﬁz ond,
@ t order. If you -5-3 trlfecta then 2 must
is second (place), and 3 must ¢
here are 8 x 7 x 6 = 336 ‘{E
Trifecta @ vat C@RE i ally
B,fe frontons operate under sh htl
aspect that varies is the,si E an1a
W d Ras a'$3. Omlnlmum
t (6}

. a0 aximum bet limits because those are
ommon sense. As will be discussed in Ch

a pari- mutuel sport, and thus yo l‘:E\
people, not (o] ma‘P KV es
more @ bet 1 dlSCUSS this issue more
deepl T ut'as a rule of thumb there is probably from $5 000 t
$15,000 bet on any given jai alai match.

Any bettor is free to m i
any givi nd @ K egate bets
asaco .
B Boxing- Bettlngall possible combinationsefagi EW

For example, i f 61Kbe 01 » E

26
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g t V — —2 ,2-3-1,3-
Kn gabo p beaconvenrence, but certain

e to bet a trifecta box at otks Qut to less

than the mrnlmu ploit this
@‘ mbers wrth all other numbers

e remarnrng slots For eel de-
fines bets on_th, foll ‘ , 1-2-6,
one to bet a tri-
Q a s out to less than the t per
bination. V !Q

ets, R B bl 1ck-6 (select the

BE % ri8i es), are becoming more

h

0 be-
eir potentially enormous_pay;
any further. REVB‘,
Kular Seven Scorl
is book reports our attemp
not hors lo p& t. The'€rit jai alar
d offatt

t Kis its unlque SCOIll’lg system,

w o any other sport Iam aware of. Syst
has interestrng mathematrcal p hi
try to exploi 't. nt togexplai how

SC i

B a utt port jai ala1 has evolved to permrt more

players in a match. Typically, eight player

Let’s narne them 1, . o re V:

of pl bet ayets, with the active

by pﬁ eiflpoSitions in a first-in, first-out (FIFO) queue.
Initial ayer 1 goes up against player 2. The loser of th
the end of the queue, and the win ‘
front of the line e ‘P y)i§even poin ared

the winfepof e se ne point less than the
numbertof playe

t nsures that everyone gets at least one
in every match. Various tiebreaking strategi
place and show ifmmo K ﬁ R

27
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Wmfold We

o end in a 5 1 3 trifecta. The

eft side > eo the example shows ers wait-
ing their turn to comp & play the
S, pTP ts galns layer d Verybody be-
gﬂ' pla¥er T"beats player 2 (the event repprted on
ter*ef the ﬁrst line). After this ev W; score

1s shown on the_right s1 ects st point

t1 gag e nh e, ayer3 The loser,
ﬁ to the bench and to the e ejplayer
Cont1nu1 g on thlS V reg/points be-

Q : 0

5. ints nobody can hold

ehyiGe , 7 eatlng 6, and 8 beating 7,
faces the player sitting at Wr of
the opening pe RE
¢ ‘ ts s e complicated. If you stop
u proble

m w1th any queue-based s ‘ is that

ifecta lllustrating Spectacular
Seven Scoring - mu F\

Queue Point Score

BGQ&E%’% !‘ﬁlﬁ- N s
REW W

eats

ats—7
374 1 7  8-beats-2 1
4 1 5 2 3-beats-8 1
1 5 6 ats—4 1
5 Y7 3 & ats—3 1
6 1
7 ' 3 3 5—beats—6
2 8 4 1 6 5-beats-7
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the pl 1n1t Ey Wthe queue
% 6 us d1 vanta he earlier players have more
DD

ect points. In order to red ge of late
post positions, the Spec ‘ ereward
fo We ‘P from one to two
‘ il ative game isnow at them e r 8 goes
agalnst player 2 an V ‘v ing the
K8 e thie contest against 2

i

t counts twice as much as before, am thus
score for player 8 goes fro eue to
win the next ty g1v1 r I5théWwinner

ts n dethrones the current

t
B 0 otatscore of ﬁve po1nts Because la get
seven pomts is the winner, i:;i

e for 2). ayer 1 to
1 of K pomts player 5 continues
¥ opponents, g1v1ng him a tot S nd
match. Player 1 (with five p ‘SE
alone forplace esu r1f

T
' We (b o aSpect pectacular Seven scorlng

syStef. uthless. By los1ng a single Volley,

can be sent to the end of the li E

play. Second, poi gim nces \ bot-

tom O] ly player 8 or 2 Would have to beat

ponents to win \Nlthout ever going back to the gu

whereas player 8 only has to win his first fou ﬁ t of
counts for 1 and the last thieg@f w EV\
itisr en ersare penahzed
and t E en out.

ectacular Seven scoring system was introduced ip t ite
States in the 1970s to speed up the tE
bettors. Most games lé 3 to 1? rl es'a

night @ i The ratio of action-
to-waiti

in‘jai alai than horse racing because ea
lasts only 2 or 3 minutes. The Spectacular Sevi W
emerged from a researchgproj t the %
I have noB ‘Ko b
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Eﬂ%&m r|f C Tiebreaking

Queue Point Score

5 n v 3‘ hﬁ ‘6 8
‘ 7 0
B 3 2 lbeats—S 0 0
6 7 8 2 3 1-beats4 0
6 7 8 4 0
8 4 1 l 0
g 2 4 5 0 1 1 0
2 3 1" 5 6 7 beats—8 0
3 4 1 5 .64 8 0
3 beats=2 0

2 l1-beats—4

6 8 7 2 4 ¢

and SP‘R
!\ tals'were unique. Thls is not always t
on example shows a match in which
for second at the moment pla
r es toPe s general
Q icated matter. Consider the ﬁnal example in
yers s1multane0usly tie for third place. The co
of the Spectacular Seven describe EW
narios. Sometimes A nt RE Seve
matchesgfo % @ et is @ften Min in superfecta games,
allowifig Wi wagering. The system naturally extends
to doubles play by treating each two-man team as

ook A (Vi

Bookles bettors ahke are not interested in wa

wrestling, which is a situation u port

The reas<B l.%ue given
30
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P h y 3‘ ! 5 ‘6 ‘7
ats—3
1-beats—4 0
4 0
0
1-beats— 0 0 0o 0 O
8-beats-1 6 0 0
a 0
eat$=8 0 0 2
—beats—4 0 0 2

O O O O o o

o Ww

6-beats-5 2
2
P 2 5
eats—

4 2 2 5

7-beats-6

2

VAEW.
re people watch profes-
iona p fessmnal hockey games and hence are potgn-
tial bettors. The problem certainly isn’t that
ing for new opportuniti W&
thmgB Q ‘ “ectlo colf toss at the Super
wrestling has no chance to succeed asa ga
because the betting public understa W
matches are chg aph W
kno

or St
a

there is ul n't accept a bet

from an ' i ; w the outcome beforehand and

would you. w
Many people are aftaid

players V\Ba@t @ 0 ssio want to win. But
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give them sufficignt fin HE¥, "E’ 11@se. In horse
@ ret urelt orse did not bet on the race, but
B onfidénee séems misplaced in jai alai.?

Obviously, the front 1ves e iﬁ tie to avoid
betti 3 ythm awaypotent ttors is a funda-
Iﬁ 0 their buginess® Every fronton pays players both, a fixed

nd*@bonus for each game they wingan ificentive
to play hard and wing,The TO 1 ainstimateh fixing,
n n thPa illLbe€ome*persona non grata at
BQ orld® Players at a top fronton like Mi
e ark of $50,000 over the cours 8-
the earnings go i ﬁg\P RIEV‘ . vo play
irl
B\@Q:Kesearch for this book, I have d énlylim-
d discussions of crooked jai alajzbettimg” KEW oc-
curred in the ite tes i E , h Ro likes to talk
@ lorida an state documents from the
ndgr9 studied stress that the sport had i andal
p to that point. They credit i n yersiumio he
close-knit strugtume e Ba munity, Whic iges its own.
It s to fiX|a gathe a player who speaks only
B .
he

one game-fixing scand h e e eEm
Florida, appa est &ﬁm S ded-
ica c : he cgurt. Gro hree or four players per
e the fixer to play dead, who then bought multiple

quiniela boxes covering all pairs of honest pl h, t H\W
i pREVIEY

tuall Wi elp convict the head

ature of jai alai particularly lends itself to suspici

Players have to catch a rock-hard ball hur s h
an outsized baske 5 eira aseemi c
will drilblelo apla andimmedi 1es of “fix” will come

vested on this player’s behalf. But let’s be fai e

e cesta in the area where the ball TI'Sg V\\
2 of coursB"OWtheRy ibledayestMent Strategy.
3
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whereas_the diameter e i Vi\Ehl leaves only an
B @7 ﬁ t argi ertor, s n0t much — especially when the
. glor

bbling.

he fan’s fear of cheati nte i qWThe pub-
e 1ligfing t R r eachjina ysincludes each
3 ; oughso

en e of the players are quite long in the
3 y¢1ve heard that suspicious f: i a players
will, as a present, lethim e h ri‘ﬂ , an bettors
a 1€ celeb n

B@ \ On't worry about fixes in our betting s won't
n ourselves with them an Iy o ? I Sys-
tem predicts the me i e c tRan\chance
K arenot the€ most cynical bettor will

pe n

S
w successful fix requires a cert
, investment, and risk. These ceasi t
i 1ldbe fi RE lik€ o i
ing @l insteéad of @fe nes, fixes can be written off
t of usthess. Spend too much time worryj sfand
ou turn into a conspiracy theqrist a e e.‘Eh ity
to acceptthe thimgs I ot CPQRE
B her Betting Systems
Betting systems have existed for n [ i&s is
eitherbo T cleve din@R ritis B@se fficiently
de @ iven game S0 t ere is some method to the
ma .
ambling systems, even bogus ones, are i s W
about because they say s ing lev; e ispe
ceive bQ. @%og yst i e the following:
[ | DBn in casino gambling — Consider the following strategy f
gambling in roulette. Walk into the casing an d ol bla
it wins, boldly pocket yourgarni E¥ . IRt
win u Ba ﬂ Kou te , bét $2 on black to
rec& % sesy Afterteach loss, keep doubling up. Inevitably, you
are to win sometime, and at that point yo [¢ tup.
you can start again from in ni e;rv a wit
this sBeO@
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ro PR IM w infinitely

da ithout a bettrng limit. If your

B 0 S g limit or you are not a you will
eventually reach ap as much
rd DPa this syst 1n you will have
ou hng or Martrngale sys obabil-
1ty of srnall ret IV%;E coming
s are R le ake this chance.
s

ump'ha; uch deeper pocket t eitherjyou or

l TheOHa e stragldie lows: Bor-

Y % amoimt of o a ba31s Set aside enough

B@ cket'on the next plane to South eththel rest
on one spin of the roulette
return th K ?RE e lane
B : Q the key to maklng this work i

to wager all the money o &] ple

C s. The no %l wager
1 { ] hee m

thu

ore tax each time you re-

] s lowering your chances ofabi v ,
the most hkely result of pla ddle
need t

[ | @ e tter e people carefully chart
ic lottery numbers have come in recently and
en play the numbers that are either “du W
the notion of an EV‘I eglall la
Pt ' @ e ass? bers arise from
in lent'B 11grialks). Lottery numbers are selected by draw-

ing ed balls from a jar, or some equivalent meth d

that the balls have been thoroug i E

can “know” that i en sgl H%RE

Srm ‘ 'S being h es sense only when
n“drawn

: : accordrng to a nonuniform r.
er generator. W
As we will see, pee RE
i forea IK pter so historical
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ompoorl LylAkEWar, the U.S.
&ect soldie ery according to birthday. A total
B 5. ballsieach bearing one possible birthdat 0 nto ajar,
and unlucky 19-year- eredi O‘Ey birthdate
S e 197 eWspapets obse that December’s
artlifigly h¥gh*thance of being drafted, and ndeed,
lo selection procedure turne tt
the next year, which s c‘n atio
a ice I;Ee
B ‘ g ath lot combination is just as likely.to in as
amy other, there is one formally jusii e criter ste in
picking 1 ber at t o pick
Bf r"Kbo els ed"because, if your ticket is
: n

preceden

have to share the prize wi seswho
is a winner. For this reason, playi 1 im' tern
of numbejgsig,li ob Rﬁ nelel ight stimble
le pattern void such patterns as 2—4—
d even such numerical sequences as thegpni
7-11-13 or the Fibonacci —3— 3!<
just toQ aticsz;Er t
ng ly too many of whatever-you-are-i in/ds
well; thus, stick to truly random se c e E:\ e
: eec [ favorit E vie Wouldib ave one
: ‘ andypopular patter ottery numbers come up
: mbers resulting from filling in the entire top tow,
on the ticket form. As a result, several hu e w
think they won the big prize m“ t s
1 ‘ KISQWI t o get members of the
SBA 2I8en a t of the trouble they got into the instant
th ought they became millionaires.
On the other hand, well-founded i t Mi‘onr cer-
tain games, ] uﬁxKir arp :
Jjack -

|
B Card : lackjack is unique among casing s
in that a sufficiently clever player can in al t
the house. In blackjg aye cardsj a al
isto CB @ totaljpoint§ar eto21aspossible
35
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withg ingjover. Eyy\eEWr to accept
A kn c e House. This card will increase
B tiotad which is good, unless it S e which is
bad. You win moneyd closer Et er’'s, who
s dingPNR ed stiate
B t ab

1
e
hi out t

cards you are to be dealt, thedealer’s
teg¥is sufficient to guarantee the e e wever,
a sufficiently cleyer pl oVi‘i out d he or
mfhy i previo the player saw
S

@ ' d béen dealt out. If the cards had begn f@shuf-

d, all of those aces would haye b ing/imit is e. Ifit

s oply on ang mjthere is no

an in nd, and a clever player can

lizg y Keeping track of what cards he or séenl(card

counting) and properly interpregi Its) t E%the

true odds e ard Rﬁh can\a strategy ac-
g eorefica

ters e an inherent advantage of

) ainst'the casino, depending upon whi t se.
Edward Thorp’s book t e start Ei ing
crazein 1962¢Egu d wit R;) nerated c img chartsand

a @ ah, Thorp too e casinos. Once it became

a aSwinning, and (2) it wasn't just luc in -

came quite unfriendly. Most state olex n r

they w angdmig i ally R a ca t ahd ex-

% a ntef Everiw: expulsion, casinos have

de s ficult for card counters by increasing the nun-
ber of decks in play at one time. If 10 dec i seel W

means that there are still 36 ac lEVr)l‘t tenti
GOK P
, the

ost Successful card counters are the ones

a

wi ite books that less successful players buy. Thorp _hi

driven out of casino gambling in Wall e aEu

to running a heds rth f io f dol St

alm \Y oriefited gam s been intrigued by

card poirtt or another. Gene Stark, a colleague ime
aboutwhom you'll read more later, devis is d- SW
tem and usedién@'ww P IEC H h
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discqoyeredy that m EI:VY‘E p\advantage over

< @ Kr:s rgein t of either time or money. It isn’t

B nofe fiin Mmaking $5.50 an hour counti anhitis tending
a cash register. E

e efieltieIno? cpiePs tend to bgigo thematics. A few

Americ@n Physicat Society had its annual convention in

|= § Vegas, during which the combin C casino
confer-

took a serious financi

> st, an theidif e back and more
B inglossés of conference goers. Howev egphysicists
@8t would not gamble. They k 0 not to

play the game. EV
' KE of physici nce develop a sound way to
ganie ofirotttette. A roulette wheel consists o r ov-
i t 1. Ew:lext
i vheel i spiinin hen thte ball

heel. Things rattle around

B ¢ onds before the ball drops down intg i a o-
ple are allowed to bet over this i \ ,“E b in-
i er i dain REe t the speed
B e e positi

tarting each. All you have to do is

tities to sufficient accuracy and DEWe
as R mng‘v aemonic
putet smalle o

fit in the heel of a shoe

fovest ed in the necessary equations. Finger or toe presses a
reference points on the wheel were used to e T SW
the ball. It was necessaidy @ con er f‘ therwis

P

y erS'the moment they

Casimes @
BO!

it work? Yes, although they never quite made the bi i
roulette. Like Thorp, the principals belhi
tually driven to W S . bui Rﬁb 0
commodi @ wingithe Bou all. Their later ad-
ven @ ate reportedin the sequel, The Predictors.

B Flooding large lottery pools — Lotteries i i tate g
ting bigger. The biﬁ Wt, IP ) ant ay!
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Many.stat es E¥C\EWM in which,
] @ %wi T ee inFa given week, the money rolls over
B Q SUpP nthext week’s prize. The poo e/Whenever
a few weeks go by wi er. ‘: e ets large
810 )wm;fp, rt§a betting fr t draws national
|

B eresting aspect of large is matter
how small the prebabilitypo c ;Vél sitiveiexpected re-
TS ¢ 0 cie;Pg 0 stgtatefotteries are obligated
ctien (say 50%) of all betting receipts back to thie bet-
- If nobody guesses right fora s ightlylong |t eWential
payoff fora wipniffg tic ‘Eyv ishingly\§mall odds
&lot , ther a pool size sufficient to en-
, petted return if only a given n W are
y§'to b R ch s to buy all

d the ()

n of large syndicates that

onees
t esc@pe
! t alitg millions of dollars on all possibl inations,
thus ensuring themselves a_winnimgyti . ‘
State loterypa fro ‘Eﬁg digat t because
@ ) @ t st ofithe large as been paid by the lack of
yvertie previous few weeks) but because printi ligns/of
tickets ties up agents throughout t a is€o th f
ing ig. Stillfthese i like a dis€ou blic. The
B ANge theribetto 0 pick the winning num-
m

00 st be shared with these other parties. Givenzan
estimate of how many tickets will be bough P , thi IW
be accurately measur the i tw(;" ther 10 g
BO0K
B 2 s ‘Also occurred in jai alai in a big way. Palm
Be ai-Alai ran an accumulated Pick-6 pool that paid o if
bettor correctly picked the winners ofssisgd tE
was quite a_challemge bBcatise e lﬁet S 262,

88, th€ pool stood at $551,332 after accum ing
over 147 nights. This amount was mor Ny 1d eltost
buy one of ever pbﬂKet. [P ny s\8yfdigat
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geralygs passed from that \\/ etEw
led me t ) I fou Rh% S cburse in
c( 1 1f It was very empowering
t be) achine w hat to do and have it do exa

had to do was figure out whﬁKﬂY ‘W
re'year of high school, I got the idea of wrjting a
program that would predict the outcome of p W
Frankly, I wasn't too_intesested in EY
Q ? t
g k

ting the1r lunch
eWweekend football games. It seemed clear to

iting a program that accurately predicted the out
ball games could have significant val ‘E
do be31des Rﬁ\

' wit shopelessly crude.
It ﬁrst re orteams x and y; stats such as the total
of points scored this year, the total numbe lo e W
number of games playedsse.fa prog K c
team x atB “%am to u ber of points
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xwould reKnst P REV ‘EW
B 0 PGP ntSscored by team x) + (points all
X =

es d
@g&comﬁr t oints allowed by team x)]
2 x (gam

es playe
X , ose PORSE p ir!t aints. The cham-
i ad scared 360 points and given up 200, w as ghejperen-
a rmat Saints had scored 2 i x in team
eCo

having playe gKTh oysto
% re of (800 10)'= 35 to (200 + 200) /(2 x
E en‘adjust these numbers up or dowaghgesponse to
other factors, such as yards for mage,
round the nuaber rop REh was | y predicted
@p gram, Clyde, was my first atte t ild a e-
atical model of some aspect . @hi '%(El ain
giggoj t.Go R morgpoints théyallow,
t@ orepoin ey score. If team x plays a

a n up a lot of points, then x should s, i

B o
against y than it does against t S Wi i ‘sa
i ored R st of\the 1
‘ inst\y.
iS cfude

model couldn’t capture all aspects of foothal

i S n s

its re€ord so far is poor.

¢ injuries a team is suffering from, whether the

weath! hotor cold, and whether the team is hot or cold. It di I
all the factors that make sports inher e . E

And yet, even su sithple mo ﬂ%so lesj pre-
dicting \the)o a games. If ute the point aver-
ages as dbo¥e‘@udigivemite hOme team an additional 3 points as a S,
you will pick the winner of about 2/3 of all b es e t
even cruder model offlippingfa c IRE’ e e
correctly.B O GK
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That was the fitst HPR) (;Vlt EW
B@Gf }uKath ati els can have real predictive power.
s an audacious 16- -0 li VW The New
BrunswicloHg ews, i t hadda c program to pre-
d offerin e exclusive opportunity to publish
icti®ns each week. Remember that this im19%7,well be-
fore personal computers 1! IV)‘I onS€ioysness. In
a i of a P& ctaally s computer had
: e novelty value. To appreciate how much ti have
ck out the article the pa ish CW me.
job, CI redi t c¥ ej 77 Na-
sz?y img myname in print each week
ootball scores each Sunday to see ho € ing.
all, Clyde and I finished the 0 h 1 sive
record of 135- eek, REV be c réd a®ainst
KE)O Writers. all, we all finished within a
of other, dlthough most of the sportswrit ish th
better records than the computer. EW
o impre] Rﬁor atithByedidit rehew
'@s oweyer, foRt season Clyde’s picks were
p : hi ladelphia Inquirer, a much bigger new: I dida't
have the column to myself, though. EkWe
among 10 amateuing fessil atotsy E had
to ic ﬁ Kur es aga point spread.
ntspreéad’in football is a way of handicapping stronger teams
for betting purposes. Think back to the Cowbo ai al
described earlier. It would bgsimp 1 b%le‘ would ']
you ITego @ Kl:t - s Decaulse any Saints
Victotg :
ead,

e ntidl enough to get canonized in the first
place. e bookies would publish a point spread like C

14 points. If you bet on the Cowboys, they ol atleast o
for you to win the betgikhe tsc ﬂ&e 1 a
still leai @ ] @ ing. The pojint is designed to make
each game; J)prapesition and hence makes predicting the outcome
of games much harder.

Clyde and I didn’'t dg.ve 1l a t EVH tEw
National Bb0 @ K and™eithie ost” of the other
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By .I'EFF EBAW
Tome News siail writer

EAST BRUNSWICK — A 16-yearold East Bruns-
wick High School sludent has foand a way to comblne
an Intorest in foothall with & fascination for complt-
(i3

Steven Sklena says he can determine, with a high
degree of accuracy, the cutcome af professional foot-
ball games by feeding a computer pertinent informa-
tion aboul compeling leama.

*"The winners will almost always be correct,” sald
the high school junior who fives at 5 Carrler Road ofl
Denharms Corner Road. "1 had an 88 per cenl accaracy
r.m- wbcnl:urleﬂpndlclhgﬂhenﬂuillsl

Hedn-esi:hyfendmgﬂn compuier a myriad of
slatistics that include team records, points scored and
aliowed, average yards galned and allowed during &
game, & breakdown of the yards galned and aliowed
o rushing and passing mdm performances al
home and on the road, and mare,

The I.nlnrnuum: is gathered from weekly compila-
tions of football statistics and standings. Skiena puts
(the facts on index cards and then types them into one
ol the slx computer terminals ab the high school or
& terminal at The Library where he works part-iime
after schoal.

“| pot @ winning team, a declmal seore for each
team and a point spresd,” sald the leen-ager who

leted & T

comp g course last year

at the high schoal.
His first attempl at plcking winners involved a
Monday night game between the Oakland Ralders, the
eventual Super Bowl wictors, and the Cincinnatl Ben-

gals.

It was a dillicall game Lo analyze because Clncin-
nati was fighting for a playodl berth while OQakland
had already clinched a spot In the past season competl-
ton

*Nobody knew whether Oakland weiild be ghving 100
per cenl, " Skiona said. “But my calculations Liedd
they would win by 24-20. The linal score was 3520,
They went all ool

Skicna sajd ho went an to plck 12 of the 14 winners
the following week and sccurately predicted Oakland
would defeat Minnesols in the Super Bowl.

The Natlonal Football League's 1976 Record Book,
which breaks down |ast year's statistics for each of the
league’s 38 teams, will supply most of Sklena's infor-
mation for the first few weeks of the 1977 season. He
will also use statistics from the final two exhibition
games played this year by each of lhe teama.

statlstical variables that might come into play during
a football game.

The compater, In easence, asks him questions and he
lnn's- the anawers.

It staris pul by asking for the naizies of U teama,
he BHJII “Then it will usk for records, polnts scored,
ole...

The compuler program alsae attempis to include
such intangible variables as injuries.

“The injuries are broken dpwn into offense, defense
and quarterback,” he explained, “Obviously a guarier-
back injury is the most serious. It's oo difficult o
break down Injuries for every position. When the
compuler asks for the number of injuries on defense,
I'll type in one, two or whalever the figure is.

Will Skiena use his computer resulis to enter the
variety ol football pools and contests that are availa:
ble during the season®

“No,” he said "I don't like to bel on my own

predictions, Lasi season a [riend bel on a game |
predicted and it happened (o be one of the lew thal
were wrig.”

Skiera wrole a compuber program based on 17-

Student uses computers
o predict footbaH winners

STEVEN SKIENA
.10 tast his accuracy

Predictions
published

Steven Skiena will get a chance to display his skill as
& pra foatball prognosticalor each Sunday in The Home
News,

The youngsler's weekly sebections will be an ‘added
Ingredient 1o our {ootball coverage,” according to
Home News Executive Editor Hobert E, Hhodes.

“1 think |t's imleresting cnough for ws lo glve it &
shat,” Mhodes sald of the teen-ager’s compiler meth-
ol of delermining the catcome of games. “'He seema
like an earnest young mon and we'll stand behind
Prisign

Skiena will receive o “'modest slipesd” fur predicl
Ing the winners, scotes for each leam and brieily
explaining the reasons for his conclusions

His column will appear-for the first time In Sunday's
sports section when the National Footbill League
{NFL] opens ils 1977 season with a slate of 13 games.
Skiena will also predict the ouicome of the league's
Maonday night games.

The liome News is publishing the column in the
sporis sectian 1o test the voungsler's syslem and to
oifer featball fans an enlertaining fealure, 11s purpose
s mid lo encourage betting.

"“We'll be printing his selections close enough Lo the
ume of the game (o prevent betling,” Rhodes said.
“There's bag interest in pro fuolball and more than
anvihing else we want to lest his system. 1'llbe roaling
fior bim ™
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Phlladel phia ert V WS correctly
a

@ ce good (or bad) enough to
1.0 th Opu hshed prognostlcat atbetter
on t e game we selecte -8 and in
g g th:Px C 1ng pread taught me
r W
rude mathematical modR ‘rE rwhen

ther
th years of picking the results of Mni ers1ty
ia ootball games for our Dazly
RE 1Scorrect

B ' ble moment at the Universi i
en [ was hired to help tutor E
6 fee hes m d him"what
K spaper, ing on that I was the man
e

¢ am."He assured me that the entire t
ow bleep
This
“ ot -inch 270- pound 11nebacker '

k m
l@’t migrate to Florlda forfunin the
o n

ton. Sometlmes Pepe’s Green Card enabledyus
to break even for the night; other times it let 1 W
impressed upon me ts Wr 1Ves

K F rent to me that
the B inghsys exerted a profound effect on the
outco fjal alai matches. Even a cursory look at the statistic
that certain positions were far easier t VE
not the case that gog ould E the

: . yo n

arbitra whi the queue made a
big diff ances you had to score the requ1red i

If a good team got a bad starting position, its

less than that of a bad tea i RE

good starB .r%van ge; as, gets.
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The Spect: rSe S Ml\tawm Modern
C ﬁ i ach a you see an unfair situation, you
O
0

pithit fOras much personal gain as pqssi
w could I exploitt ia pegtacular gsystem?
-

n

ave uild e ical'mod situation, a sim-

: of evénts that tinfold during each jai alai match. The
i un

erlying my football pr fficient
for such a complex reali I 1 a eo ituation
s@:@ echni I lo Simulation.

B 5onte Carlo Si W
Simulations provide ifisigh 1 ASi tiom istused in
) '& andthe i ences because it is often im-
S @ ) G%pe nt'on the real thing. Economists ca ayhwith the
-S. budget deficit and see how longsi t EIWpse.
Rather, i co ﬁd d ects of such

OK-PE
deél as

cange o ion results depends on the

d
B t well as how correctly the model ed
into a computer program. d‘
Thereare a & ty o WR’ ula t igles;but we
s od Kno s

( @ e Carlo simulation. “Monte

, dl cOnjtire Uip an image of a swank casino on
hence seem particularly ap Ti S i 0
of gambling, Howewer, thi§’ con Rﬁe bega
ide@ ofMeonte jon isito mimi om games of chance.
: e wamt to Compute the odds of winning a particularly exgtic
bet 1n roulette, such as having the ball land i ime- IW
(either2,3,5,7,11, 13, 17419823, 2 eEve four e
we spigeghe aive ro be o watch a roulette
wheeB ~ eping track of how often we win. If we watched
for 10 1als'and won 91 times in this interval, the odds shoul 0
1in 10. To get a more accurate estimate, w 1 ateh\the g
for a longer period. Rﬁ
Nowsul . ingareal roul eelinactionwe sim-
ehawi®r of the wheel with a computer. We can ¢ t
the same experiments in a computer program. casino, W
fraction of simulated wiasgto ate i s the/ap At
odds - pch@Ksi atiof i e.
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asso-like pamting of oddly shaped areas.
Monte Carlo si atiofls are R oreMr‘nEli tions

th @ ) . assical ation of the technique is

in atical Wmfegrdtion, which (if you ever took calculus) ay|

recall is a fancy term for computing the g ic W

Calculus-based methods for imtegr I (‘:V[h tical tech

niqu &o tFi e yot to estimate areas

usin;Ei artboard.
Suppbse someone gave you this Picasso-like paintin isti

oddly shaped red, yellow, and blue_swir y,

what fraction of the pai ]REm n, a of

the ent @ @e e it iSirectang d the area of a rect-

angle is [Yitsdiei mes its width. But what can we do to fi t

the area of the weirdly shaped blobs? w
If you throw darts thegway [ fo, it RE:: t (o)

keep youB ctly where the d s pretty much
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a random.event gNow E¥I‘IE g\darts in the

: @ Kﬂ[he inting re going to clang off the wall, but

B Wi casi ly hit the painting and stj t the darts
s towa'
ctor

randomly at the paintin no par % hittinga
pasticul arPaut e pai isiho moxga an yellow

B @ ler. Ghus, ifi more ddrts hit the red region than the yellow
$3-410 , witat C

an we conclude? There ha be c ts to hit
the red region that the yel V;‘ eah e bigger
B ve Rit the painting with 100 darts itgredy12 hit
ue™3 hit yellow, and 29 hit the whi We can
3 0 alf DP&EV/ e dccurate

y g

t the painting until we have

0 W

Measuring area usingMon €€ ratio
the coloreB @ . @ g hly a
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Of coursegih 'HREVSS‘EWd be an ex-
\Y @ Wou ofc] to perform the entire experiment
B @ 1. Sippose we scan in an imageof; i and ran-
domly select points fro is i . Eac !l ts the tip
of asdirtuala co:rpR er of'§€le ts of each color,
| e @ real@f each region to as high a degree of accyracy as

& to wait for.

I hope these example iv \u&a sithulation
lea™Basi ust p ndom tridlS on a computer to
& e'9f what is likely to happen in real li ill explain
e e random numbers come_fro But first, L1l ow to

build a simulated jai @i m ‘REV: T

B 6 kgdl the Simulatio

imulation is a special type EWS to
replicate somg eal- te just predicting

on
ball game Wo mpt to “play” the game in

L As ‘
1 to see what might happen. The si lWall
game would start with a simu ickef \% g u-
lated set of dowasRduting whic l& g&:‘Eer core or
d tel predictl

t
Af at might happen on every

ingld ulated game, the program could pr edict
final score as the outcome of the simu, X E
3 ick yde a i odel,
A ¥ o

t
@ ly knew al ing that was specific to
ged, basic technique of averaging the points for-and-

against to get a score should work just as w re S w
basketball scores. The keygto puildi Mal elis
ing thessigh a Kmd gh prepriately.
ate'faot
gtask. T

C

B l-gae simulator would be an immensely
challe he outcome of each play in football depe
f
sive

complicated factors, including the ski n
11 sets of playe inju fithem are, t

howmgi
and defén ch team, t strategy, the game
situatior C field conditions. Jai alai is, by contrast, h
simpler game to simulate.
What events in a jaialai m Rﬁa matc It
with playBa@@%res th iting patiently in
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rt th g E¥ WEach point
ho l

[ 9 la
B he end of the line, Where
point total and await thPRE
ﬁ' ts c escribed by the following program
fite, or algorithm: w
, e E
eof ayersito 8,4, 5, 6, 7, 8}
int total for each pla er
() current players
A or beyond the seventh p01nt two)
total of the s1mul
th end
off e fr e queue
Identlfy the current po1nt EW
gorr mt ore elaboratron is that of

e een two players Ifthe purpose ofou

to'see how brases in the scoring syste it
makes the most : sid ually
ab n 1ng each point he is

sk1
E ﬁ lated coin to determine who wins and who

Any reasonable com ‘o e a\flo
descrj turn i age of his
ib

or he es how to srmulate one partlcular
game, nning 1t 1 000, 000 times and keeping track of
each poss1ble outcome occurs, we would
happens during a typO K’( ﬁ
ing Ties

The Spectacular Seven scoring system, as
determines a winner fo
betting, n@'@ ce ﬁ she b estabhshed
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mySimul , o Mg\&W’ all games
n e cas

propefhian es 1s essential.
B e ant to break ties under th ystem used
by the frontons themsel oW lﬁ s are, we
present D useF ffigial state offkl rules governing
B s infjai alat:
1. After a winner has ngrt& lace,
Oh h po s agcordingto t erof points
B d ) 1

Accordingto

articipatin I teams, and shall be played

condiflg t6 the players or teams rotation pgsigio o) si-
tion), i.e., the order i ic eafte Ed
2. thegase afte i as 0 eclared, it
@ g ssa order ine place, show or fourth
B itionsyor all thitee for the players or teams to scor: 1
umber of points.
3. When still ai r& t offwhich
Arctie Ki:t eircregdi lay-off shall be for a goal
B @ e t th€ number of post positions represented i
play-off.
4. When there still remain 1Vea\‘s of whi
arestied oint :Pr it,ithe playsoff contin-
@ 1 r te@m red€hes the number of points desig-
ed'fo game.
. In case of two ties, after a Winn S C jal,
i ers dEt a elof
W:n bgla o the player or team
0 e i

intpand 'Show position goes to the loser of said
In games where a fourth position i i :
(a) Two ties remaingaftér win 1 ee te th
s @ eawaided t@th rt€am makingthe
and fourthposition shall go to the loser of said point.
1

es remain after Win, Place and Show have bee

n
e\pl o

mined, the Fourth position shall Wi
team making oin
6. e eq f Winngfhas d ed official, place,
i all be decided among the three players
o) rith the same number of points, through elimination®
according to rotating position. vepmifya i :E
play-off point, a 'sfor tea aghes themnu
poB@@ said player 1limmediately
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EV ‘E as€ may be,
0 ‘%lnl all Torfeit the rlght to play
B In case of four or srx ties, fﬁcral
er ow or
three, gh e 1m1natron accordlng
ition. The first two players or lay

the rst pomt The next two play
and the r in s @ ) v wrll a y for
ners e itional pomts

‘o rt posrtron, as the case

s where a fourth position_i o
V\% mainfoukties,
ination pla return and

rmine folur

or fourth posm
B9. aAgPtime durrng a play—off a player
1gnated number of p01 a s
11 be ce, po 1t10n,
and e re yers or teams shall forfeit
for'said pos1t10n
V . E 0 pli-
a com tist' to understand them.
4 ost time-consuming part of

writing this,si
ul n was rnaklng sure that I implement W
correctly I wanted latr E hase
ra K h3ppens roughly once

n you are srmulatrng a million games, you
thing that can happen will hap V&E
tiebreaking DP‘R ready
for alé\O 0
Slmulatl EW
I implemented_the jaisalai lati e p lah-
it

guage afithat n alai games. Today, it
would take ]

nOfe : minutes of computer time to com
run; back in the mid-1980s it probably took
The simulation

and ld ave pard off

IS Or

As you can
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ﬂwccu -Plac@ian 1,000,000
n rials - AN

P Win

osition % Wins Place % Places Show % Shows
184 | Ksﬂ Mm\ Bsames¥ 15169
16:30% 1 17.86% 152,726 15.27%
1 13.91% 165,681 16.57%
124,455 12.45% 32

5 101,99 10 3 1 o 1
IOP 22 7.82% 1

8 8.86% 9 8.21%
17,525 11.75% 74,541 7.45%

1 @ KtheB i at all the players were equally

(il dabless®T gives the simulated win, place, a (¢ for
each of the eight post positio in imo eo hard
i Kg h omputing 18 i t, not num-

t“t
msightsican draw from this table?

Positions 1 and 2 have a su ti ag r‘eEWld.
ithe i yelrstPI\Rl e as likely st, Second,
@p lubjin positi .
plin@ th ue of each point after the sevent ity t
improves player 8's chances i no t‘nEi e
or shoy € 16880 at, f toldo welljhe mu patthe
% s. er 8 gan bywinning his first four points,
IdW&ppen (if players are assumed to be of equal ski ith
probability (1/2)* = 1/16, or 6.25% o ime. T u W
accounts for overZ0%yof playe i heest e et'@n
l@ hic en ghforaplace or show.
mT 168 point doubling are players 1 and 2, who, even

if th€y lose their first point immediately, get the same oppor ami
8 did the second time around. T . E
B Positions 1 2 iall;PR plac d atis-
i 5 sql and2 a

tics. au ayers of identical skill,

bot palsta e game on the court instead of in th .
Because players 1 and 2 have very simila i , OlLr e
the correctness of tU-AKn irP
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M Positions gan@d 2 d cthi*c‘E:ﬁa e we simulated
0 ga . Ifiyo oir’a million times, it almost cer-
nif come up exactly half heads . [However, the
ratio of heads to tai, 0 EV o) the more
Kga etw

n players 1 and 2 tells us something about
§ mitations on the accuracy of our sim 0 e 't trust
any conclusionsthat V% es in bserved
& JKunPI a r e¥ample, that player 7 has a

ishiag third than first because the ghsergedidiffer-
e is so very small. V \E

: ) tRelCorrectiness REat n, ["€ompared its predic-
& @ acthal jal alai matches. A complicatingsfa

frontons have their matchma e pla i sid-
eration when agsigninggpost efter pl s ate Of ighed to
ions t@cre iting games.

afforabl
ning percentage as a function o siffion

a4-year period at Berenson’s Jai-alai, a d i on
Ji kings ofith sitions
[1g agree [ order imtlation, subject to the
TABLE 3.2. Four Years o P iofS at
o~ S e

Position 1983 1984 1985 1986 Total %Wins

451 475 1750 1
3 1
5 15
42 11.5%
57
396

389 1487 12.0%
402

1541 12.4%
343 W
123
! Their greatest moment of glory came when sl stedaF ingtr CW
pinch-hitting after ffe rmlerd collapsed.
5

3

~—

348

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

CALCULATED BETS
limits o 3 sa i EVvs ¥EWM often at
positio e
B aciifalivarfation in winning percent ition is less
in practice than sugges imulat a s a little
i play us, n¢lude t t hmaker’s efforts
eliminate®he"post position bias. That matchmakers
uerice the outcome of the matchesds agrualljiqui raging,
because it suggests that imp ripredi ccuracy
i s ills\iP:J d
erodting phenomena reveal themselves in trifeda bet-
Phere the first three finishers mus ked i . re 336
) avepage”\tr sfiould have

t es
,000 in“the course of our simula-

E‘ les8.3 and 3.4 show, thereisan en afiation in
frequency of trifecta outcomes. dife cE@ = c nges
as often g choccu Rﬁle 0 —6<8, Which

s oftén as 32 8-% ain trifectas are 1,000 times

C eeéur than others! In particular, w
m The best trif sared-3-2, RE— nAhEn\ et¥ical
KS—I nd 4= ofthese trifectas occurred
@ BO0Oti e i

urse of the simulation, or more t .6
at of the average trifecta.

gespof fese iEs; ‘3 i alai
imulation’s|l equently occurring tri-
: 0

e Jai-alai data from 1983 to 1986. These were

eight best trifectas listed above plus 1-2-5, 1.-2-6, -
the four symmetrical variants. i ti IH;% of
s d ogélsb andp) t wherea: erenson’s
ed between 0.49 and 0.86% percent of the
fitrast, the average trifecta occurs under 0.30% o

fthe ti
This is a significant bias that hold e ploitas I‘W
though the advaniage Kza[?R ss Mon th
ABe a

The adva
1

ble Bnes.

m Sev i S areéminbelievably terrible bets, occurring less t 0
times out of 1,000,000 games. That mak st R tI(W
shot, kiddies. The fo ifgcids appéar "[Eu int im -
ulatioBT i 3 8, and 6— occurred a grand
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Tﬂ‘lccurm%andom Trials
B Win Place Show/Occurrences per Trifecta
E ‘ V :
K 793 7819 7062 2871
65 1070 3567 4 17
— 8820 860
2781
5 81 6 1 195
2 657 3823 1307 —
2 4886 508 ‘E
2879

BO OS 3 — 1128 3501
4 8841 —
2N7
743 1214
5327 5 48 3698 1448 603

BOO 00 ‘é gﬁ f::\llﬁw

5904 4848 5459

4 5445 5365 «—
5 4995 49
70 599 — 450
4571 3210 2164
— 7952 857 4W
861 40 13
24 2065 3816
2839 2893

2065
1888 1947 1600 —
2786 292
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Win Place Show/Occurrences per Trifecta

BO \QERE:;&;‘"%%%
BOﬁK BW}EZ

Bn.ﬂurre h ffrife 1,0007000 Random Trials

1933 1557
21 Ri 1345
30 6454 488 132
6123 6037 < — 3611 5020
4 5376 5415
1978
0 888 578 1598 750 —
422 977 1051 E
107 4653 86 851
3949  — 796
— 2022 3942 3577  —

BO %\{ W‘ EY

o Ey "EW

a K 12 58 3785
5295 394

4397 4492 5590 3010 — 1315 li

— 1525 3446 2844 —

2282 2275 3540 3221
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total of 43imi€s be . Me‘Ep erdagainst any-
KSC m ly.
B aucity®of these trifecta events is ngt t @f olir simula-
tion but is a pheno eXists. al looked at
ti sezp;% ai-alaiénc ing 29,096 games
@A@ nifidantly fonger history than Berenson’s). Qnly 4 of
3 ssible trifectas never occur \Y S 0 ,5-8-7,
6-7-8, and 6-8-7,The 1 m sidentified as least
3 OC the Fa odel e s them to happen
B@) g y 000'games or so, meaning that our results age right
arget.
B A careful studygofgthe t EMis g Biastagainst
, S &ori 0s i both doing well in a match.
ample,; the 524 trifecta occurs almost three ti asfoftén as
5-3-4, and 6-3-5 occurs almo e sjof Wis is
because neigh ing pla 1 ac h in the same,
S ined @ retul ottom of the queue with at
t6 his name. For both to do well, t i i as
to go on to earn enough points t e %E se
& ugh Peintg t .
e Gl ur rotten trifectas, because

to permit hi i to a
i @ ) ains
vesie double whammy of neighboring high- sifions.
Now we know the prebabili i Mi tRityin
i adapwilfpago \ owre (o} i ney? Unfortunately
Eve b

established that post position is a major factor

in d ning the outcome of jai alai matches, perh i
one, we still have the following h (6] fore ca
responsibly; Kb

) ills—®bviousl

! i , the skills of the individual players

affe come of the game. A study of season statisti e
over several years reveals that their winni t E
constant, like the bagi ges d B R@ er. R ayer
is moge like @ one,tegardles St position. Itis clear
that aibeftetyungde predicting the outcome of jai alai matc ill
come from factoring relative skills into th ui W
W Thesophistication of thebetting pub. QR; alygis o c

inghas gy W d % dto Befairlye arkets, meaning

| J
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t by largely e(\tEw situation.
peopleé cefta iced the impact of post position

B@ efore Idid™including those who repo 1 ulations
such as Goodfriend a i 0o 1 i d Moser.
pdeedyd seepa& tin, li gely factored the

Bt ition i the .

orttately for us, however, largely dges ly.
B Thehouse cut—Fronton t o betting poolasthe house
B@n lP: better theni the average bettor
My simulation provideggi i nV:iioﬁm most
ikel tself Fﬁ e the bes s. A good bet
; thelikelthoodof

e e event’s occurring and the payoff

g . Payoffs are decided by the th t i find
the best bets to makKwﬂPRlE) d

nerating Rando
Finding a reliable sourcegof ra is nfialto makingany
e @an workE:) -nUmber generator pro-
ZB; @ s ofibits that arefndistinguishable from random coin flips.
T fch easier said than done. Generati nd e
of the most subtle and intezesti W nce because
seemingl 0 s ions'F is us‘€onsequiences.
E e rators can easily cause Monte Carlo simula-
tio i eaningless results. For example, suppose we trie -
number generator that simply alternate il§e ithe
asked for angther ip. Fhis g R pro@tice nce o
coin fip$h f roperties of a random sequence. For
example, ) cted’number of heads after nrandom coin flips is 1/2
and that is exactly how many will be produced by our sim .
But compare the following seque dW?EI 1
pennies)with \ om” ;P‘ Y
real ra TTHHH TTTHT THHHT

H
HTHHT THHTH T T W
phony random _HT THTH
B THW TH THTHT
5

8

(=
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There, aregsigftifica fi c&%\n& nces. First,
3 @ Keque a nced number of heads and tails
B g al siis 23%ails). This is not surprisingInf: 0 sshould
end up as exactly 25 he tails o ¥) he Likewise,
in_the re seqpe'RO a ruRof secutive tails. A
flips s

encgof uld have substantial runs ofconsec-

e or tails if it is truly rando ch gomn i ehavior

helps explain why pgople t desig tr andom-180king se-

u . e ezzlerPi ndiquaek sCientists have been

E@ @ iRdata @r audit trails were too “random’;to hold up to
r crutiny. w‘

’s thinlthrouglthe c eEVh -random gen-

a ead o rafidom generator. No mat-

9 ve simulated, only two different tzi tg@mes
ever be produced! Suppose e mads,
er Wta'be th fErs oint (agaimst'player 2).
KPR
S

[ he fifst point, ans that the next “random”

Al 3 eld a tail, and thus the winner of t pOint

always be predestined. In_ei e t :‘Ee oin

flip always, decides,t inne REH uslth ults of our
simulat e 1 meaflingless!

€ e generate truly random numbers o ef The
short answer is that we can’t. Co t inis hi t
always do ct t the ‘Rﬁd d erdl, this
is %ﬁ ins Why t omputers to balance our
chi

this characteristic eliminates the possihility o

looking to computers as a source of true rand " W
The best we ca for are EMe‘ strea

num t Ip 3 wlh ee randomly. This is a

dicesB‘ etimani, the brilliant mathematician who is

credit i

designing the first modern computer, said it best:

who considers arithmetical method its i
course, in a state. of si KE
The ﬁ enerationial of choice generates
rando | a the same principle that roulette wheels n
aroulette wheel, we start by rolling a ball ar aj n, dlazeu
the outer edge of the whee effSeve R ti h; e
enough BB, @ infQ the b@tto eel and then
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-

1B1716.. ..321.000,._ -
e L e m—=

Iy ettesRab«ka‘bE ‘ ‘
gKhe 8 equal-sized, labeled compartments at the

-‘ omPof the wheel. w
Why do casinos @andrthei ul Ml& el§ generate
0 ] can't fe i rge*of rolling the ball learn
B always lamds in the double-zero slot? The rea is thatithe
always travels a very long path n t We
falling, but the slet dépen e t] hlef ntire path.

SOk PREV
T

ce inj{initi ns the ball will land
t stot.

0 how can we exploit this idea to generat o o uW
big number (corresponding't rEW i abig
D
Ok

ot
r a TO el Before the ball comes

nu a m
to ﬁ pigthumber (the total distance that the ball travels).
Ad this distance to the starting point (the release poi
determines exactly where the ball wi i W
i circlP::Re ing§ th iti
e bal loops made around the wheel by the ball.

S : ind the linear congruential generator. It is fastan
simple and (if set with the right constants a, ¢, m, I IW
pseudorandom numbers. TKI ra ﬂleu t ft
.= (aR,—1 + ¢) mod m

To complete this analogygthe prefious IEVCO\eEW
to the sta f@: d aalld c diet hatd the ball will

60

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

MONTE CARLO ON THE TUNDRA

be thr Finally, m s EVe‘E‘\e héel. The mod
i %‘?y inder.

B r ithin®my simulation is a linear T i tor with
carefully chosen consta een tEd sonable-
logking pSead domPﬁ e highieor between the dis-
t trifectas and Our simulation results gives us,faith in

r model and our random-numb ne l‘rE
K PREY

9 S tatthe University of [llinois at e e this

mulation. I was living in Danie 1 t t hose

layout_consj irs o REH lefto that shared a

e ﬁ tweell the hese rooms were small was

: nt; there was no place in my roo and

without being able to touch al wal a‘ le that
rolled guifgto er WPR\ t standreg fhow many
. The one'savinig grace in the tiny room was that
ommiftg newspaper was delivered under my do ldpiek it

up and read it without ever leayg V‘E

Ut isishe e IOSPR levan{par story. With

t (o} -seaffjohn; sooner or later you get to meet the

o hat'year, my bathroom-mate was a guy e e a

graduate student in the busjnes o “ﬁ
we CD?& s Aerogpac ration in

St. s@’ of over the years (give me a call, Jay, if

yo e), but he is the one who gave me the nerve to ish

jai alai results. As a future M.B.A., he h p t tw

rich-quick scheme d he tRlEn 1d ki utm

simu D K

ﬁ a t the place for you to publish a paper on that stuff.

The I

ute of Management Sciences publishes a semipgpul
Interfaces. 'm a member, so they sengsit t ery I‘) .
have lots faﬁn tim ated 10/ sports:

2 An effegv i inear congruential generator is to instantiate it wi e
wrong tants. Setting a = 0, ¢ = 0 and Ry = 0 simulates flipping -sidled c
because every “random” number produce e ut! okifar a tho
ough discussion S lein of se ghficonstali$ to ma gs
work. B 6 0
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He showe a f sEv ‘Eowlniels Hall
DOMS @ Kl:y co 1 re d few back issues of anything.
B @ edgthere Were articles whose depth a i iy parable

to what I had done. d‘E

ks thi edj 1& d suspiciolls
B. ut iflis mueh [ess boring than the other journals they
\ J
I took the bait and wr ‘twriljgw;ation.
o givieyi e f acaF: ili cl the paper was a
B @ rmesshof the Spectacular Seven scoring s .f'helSpec-
cul@¥Seven scoring system is unfair b i s have
an unequal n win W iti e dou-
poINt f@%‘rt event layed in Spectacular Seven)
E @ s the point that leads to the greatest e i ersim-
ting 50,000 games for each_possi g %‘Wlear
that doubling mea egin Rﬁt ofst \timae if You'want
D ehns ) e thelalready first or second players are
‘ St t0 emerge or reemerge from the hi8 igex-
actly what happens with the S al . { ter
to doubl e e plapRE leave t etoplaya
p%

b ious about how academic journals wo

decisions are made on the basis of “pe 18§V et i

ive I teéd arti tRi eorshes
i d eup V ist of fivo onth erts in the area to review
o) el

appropriate set of referees for my article was

probably somewhat difficult because there ar i

a clearly identifiable jntergstin jai va bly semt

to ex i @ e ca ort.
OOk

Rﬁ s of'being an active researcher. Whenever

you s t a paper to a journal, you get your name stuck in itor

database of possible future referees. It takesgime ada tec hEa

carefully and write agrepo ting REB i aws.

Thus, p @ the work. But view is the best way

to ensu gugnalSptiblish only research articles that are corr d

of high quality. EW
h

These referee reportsgeb the 1, t¥o‘e
question Bc n. Copies of t ts are sent to the
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author ofthe ,bu E)Vre‘rE“ ed/Anonymity
Kiska reeito helf mind without worrying that
a ilibe w:r‘

deas for

en at a later date. Refer
improving the article, a 0S %Em d for ac-
cepiancef@re y re R lication.
¢, ‘AlFadirer S¢oring'Sys

‘ m for Jai-alai,” appeared in Igterfaces
g 1988. For my efforts, I received a of glory
but no money. The auth f m € noypayinent for
heirantic cong C ar@/oft ed to contribute
B tQ help keep the journal going. A specializedgacaflemic
urfi@ might have a circulation of onl or/Sopwhi WOugh
to realize any,si Kt rmg er\thevcost of
et charged aif r stibscriptions to academic
3 al ruh from hundreds to thousands a ear.
vertheless, most academic jour C ta\lo EWure
I completely Q thePRElr S, point 1s that
a tis ata
had intedWsin ieal late 1980s
ed the production quality of
¥ o1 or publication and that T had to hi t
my expense, to redraw these graphs b t IE .
My originalgraph len Rﬁm n ides [Wasn't
ha P smail So I pla estarvingstudentroutine.
In onding to the journal I wrote as follows:
Acting upon your suggestion, I found EVriVEW
deed employ a st. Si nt to'ehlarge i e
) 926.

he tot 5, meant that I

g ic
billed 3 mrat
orfly'T} jo) [SFeY0) aWeek to pay for them. Thank you for your

prand I Iook forward to seeing my paper in Interfaces.

A few weeks later I receiyedgan e t M“*an
ing edi f gés. Awstagk of n?z ons’to McDonald’s,
Dunkiﬁ\g % inglydevery other fast food chain in existence
was incl . note said

=50k PREVIEW
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related tofai
comy

y1ssue lead to an amusing incide
aper. My Interfaces article c iR
iﬁr deéid
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A Fairer Scoring System for Jai-alai

STEVEN S. SKIENA

Department of Computer Science
State University of New York
Stony Brook, New York 11794

Several states permit paramutual wagering on jai-alai, a sport
whose scoring system is based on a queue and can therefore
be subject to analysis. Monte Carlo analysis of the “spectacu-
lar seven”’ scoring system shows that the post or starting po-
sition of the player strongly influences the results of the
game. Alternative scoring systems can minimize the effect of

post position.

ai-alai is a sport of Basque origin where

opposing players or teams alternate hurl-
ing a ball against the wall and catching it,
until one of them misses and loses the
point. The throwing and catching is done
with an enlarged basket or cesta, the ball
or pelota is of goatskin and hard rubber,
and the wall is of granite or concrete; all
of which combine to lead to fast and ex-
citing action. It is a popular spectator
sport in Europe and the Americas. In the
United States, jai-alai is most associated
with the states of Florida, Connecticut,
Nevada and Rhede Island, since they per-
mit paramutual wagering on the sport.

Hollander and Schultz [1978] provide fur-
ther information about jai-alai and its
history.

As a paramutual sport, jai-alai has
evolved to permit more than two plavers in
a match. Typically, eight players or teams
play in a match. The players are arranged in
a FIFO queue, with two players playing
each point. The loser of the point is added
to the queue, with the winner staying on to
play the team at the top of the queue. Play
continues until one team totals some num-
ber of points, typically seven. Various tie-
breaking strategies are used to determine
the place and show positions.

Copyright £ 1988, The Institute of Management Scences
D091-2102/88 1806/ D3SEIL. 25
This paper was refereed.

GCAMESGROUP DECISIONS — GAMBLING
QUEUES — SIMULATION

INTERFACES 18: 6 November-December 1988 (pp. 35-41)
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’l& fastland Etmg faster Instead of simulating
08 afai games why not sim 10 I greater

accuracy? Even be Ss
re o possible ways that jai alai
Bﬁ nh ent in the Spectacular Seven S stem is
f p0581b111t1es, the first few leve, he root
of the tree represents't E a r LV layer 2.
Kp ? situation. The leftbranch

el

ower-numbered player w ereas
e tbranch ofeachnodem e E rwins

the point. T this\reg ssible’games,
‘ ing pla yer cumulated his seventh pornt

rinf

'
>
[
e

A A A A
A D P e o o oy

16 56 46 56 36 56 46 56 26 56 46 56 36 56 46 56

ANAANANNAN AAAAANAAA ’

The top of the tree re re)“K_l ? EV ‘0‘ pomN ‘
Qt from theroot to aleaf represents the sequence
of eve artlcular jai alai game. For example the leftm
the tree denotes the outcome in whic
to claim the match. ri e
e

riat
path (s % 8 @ 00C rth S) and addlng these
paths u e exact probablllty for each of the
outcomes. W
Infact,Ioncegote- ello Rﬂ p i
(DEC) W @ @%t sgarch is program built
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WOnly a few

the co
&el i o puter manufacturer, recently
multibillion dollar deal - t hold of

thls proprietary jai alai t
\ ram? al alal matches? Be-
Q\ o y p0331b111t1es Moser bullt ogiang similar
at of the DEC guy and found th, 422,384
leaves, or diffe Eb%‘ enyfactoring in
; ake 22,384 is small in a world

e
aticarprocess b11110ns of instructions ofid. A typi-
liGmera ames.
oré than once

._.

sible
net result is more work for the

waxﬁwm
( as laziness
Q o or efﬁc1ently and correctly w
more time and 1nte11ectua1 e

tion. We would havetor mpl i reak
vedo bé'c

eful to do our

d@ orT tly, which requlres more intricacy th

ccumulatlons of the Monte Carlo si

The reason we could ge '!hE
KPRERE

“ﬁﬁﬁ R

X X X]0OlX X X X X

(o] ] O (8] k) O

O'~X (0] X O X Oo|0|X

VAN l 7\
X X X|X}X X]0]X XXX X X X[ X]X
010 (o] [o] OX OO XO Q
olX|x (6] X O|0]X
A portion of the th- stablil ‘awm m‘ h
attherootB

66

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

MONTE CARLO ON THE TUNDRA
hetting owtco aEiyfz\eEo tsactual value.
OT €X3 mfin imula Its'agreed with Moser’s complete
B @ 10 ithtn 0.05% on each win-pla betting
system that required fin e ant OXEE: osition to
m in th@ , and thegis to lull ourselves
ecufity by*overoptimizing one aspect of oursystem.
tended to build a brute-force gval iy always
seemed better spentputti Rﬁv tafistic ysis and
E c ctimg a tree of all possible seque ves is
e féindation of programs that g f stra c ss. To
evaluate whichofthe gtirre heibest c giambuildsa
e i @ bl qu y to'adepth of several moves.
es,a s of'the value of each leaf positio *opt] this
ormation back up to the top of t e t %

If such a a uld R)ﬂ ete\ttee ibilitieS for a
@ @Kwit jai alai, gram would always play as
as' p le®"The game tree for tic-tac-toe is t@/ be
asily constructed; indeed, a poxti e i‘ a om
a given pgsitio age R(‘Eth th , the game
tree 1o % Q: large everito any imaginable computer.

Even th8ugh'th ter Deep Blue recently beat the i
Gary Kasparov in a match, it is byno S aple a o}
has a game tree thawi big Rﬁle e that the

o matchlfor p

best c alie n etent human.

es, it is always important to pick on somebody y@ur,

MEOK PREVIE
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sany years passed I recelved W
at10 and found

Universiggof 11l at p
‘ Co put e at the State University of
aialai would have to wait awhij EW
o f Tu
iffe uldn thave gotten tenure

ﬁ slied 100 articles on jai alal because this work woul
(an shouldn’t) carry much respect with the W
computer science. W[‘

tePr

ofessor of Com-

ysel
puter Ba ;% edom toworkonwhatever you want.
You h o teach your classes, and you have to do your com,
but otherwise what you do with your chiup t
wanted to dev e al fforfito an
proble Q to stop m
y ~ retired to Florida, and each winter m

Y

Len and ould pay them a visit. Each VlSl 0 W
to watch jai alai, and sQu@

the DamB l‘a act al ays, to buy a
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THE IMPACT OF THE INTERNET

Pepe’s Gree rdy Ou tEM ‘Ee rSelves of its
NE'SLoiNg t*make us some money tonighg.”
“You bet. We've got i ne r{E
n e kin% night. Frem b ads like you who
‘ fo

y othihg."Dad remained a skep

tic.
pe'sbest bet is a 5-8-3 trifecta in e6 he gave
ids.
ifefim@. .

us that winning trifecta

he next point to move into

Olg ins o
ted. After watching the early points pla t, lallogked at
r ti€ket and thought ahead.
“Hey, if 8 beatsg7, #hen PRE e lage. Player 4
] e .P t

b the
SRORd g next three points, we are in busi w
Player 8 beat 7. Then 8 beat 1. tggive Rim a five
points. REV G]E
nf orvel e

y have won the match.”

B’Ktbi oi

‘Player 3 has to win to stay gahea J EW
Player3 bea
@ 5 to fun it.

B ] ore points and Pepe’s got it.”
Player 5 beat 3. My brother a S ing. E
Player i lau ﬁﬁy didn’ Ve to
howt it walil out.

is time the trifecta paid $148 and chan in hi
out to dinner.
E (S &fro 1Lt y parents I could win
DEL i t

at jaiB o develop the method. They always said,
“Big shetso go do it.” Finally I couldn’t come up with a goo
to. I came back from Florida with a sunta ifa Em
forward with p ictﬂ Ktcp I
g of the Web ) ’ '

To proceed with the project, I needed to p

extensive database of jaisalai statiStics
informatBO
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W Gamesch s — T n Mt*EWmulation,l
C @ Kwhi plai la ,in which post positions, in
B e ,onwhich date. This meant obtaini eSchedules
or a given fronton. E)
affret To CLP\i te Caglo s n for the partic-
S i atchill had'to know the relative merits of thesplayers

B aclipost position. This meant in Its and
player statistics te ranE‘R i of ence.

qtion — n Bet was desirable meant I
B ¢ sw niuch money each bettin e Wwould pay
off'if it won. This meant accu t E S over

h h pre(iE'AR) ith e bet.
B . Q Knly o sources from which to get these statigtics:
W Directly from the fropton. rvulﬁlwwn
is veman an rmatPnR iness. L frontons use
o payoffs and results; thus, I knew that all thejn-
T on ['wanted must have been on some,co t titne.
However, except for gener i SVL‘SEH est
in keeping cord:Pa ry game: public rela-
B‘ ronteon I spoke to tried to be helpful, but th
; . ¢

(S

&d more than photocopies of records for t
old programs with last seaso i tw ‘E
B Digect, ) 00s TS P:‘;zl spapers’in Florida and
B\ @ @ results of jai alai

1 matches each day. This means
bo@y at the newspaper must type them in in
figured that if I could get aho % )
could conyince offh, tos us togproces
body I spoke to € ept more than a week’s

3 wd. Local newspapers are in the business of produc-
ing newspapers and understandably could not 0
terday’s news. Of course, I cguld h ‘ cop
of't ewang rétyped i o tefybut'doing so for
1 o:g @ @ tistic@would have been too great a task to bear.

VIEW

Neither of these options was tenable. T
the water until the Inter n rld
popular. B O 6
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Ast aug aEVo\pEWhemselves
i . they \gould i their potential customers. Their

B ¢ elprobably only had the firm’s e number
and maybe a copy of t i ons h En however,
SOHREONE agi'pR ey, I'¢éan ) ahd got to work
@ intergsting:

jai=alaifrontons, itwasano-brain at s rouide sched-
ules and results of play. (‘V% scores inferesting
no@Eh tofpublish éach dl:aP)e onfrontons could provide
B pliblicighe n¥ore money the betting public Idprgyide to
e f¥dntons. Milford’s WWW site i i star ti sands

of hits per month ept gro\ REY
@ ] Kﬂla ye or this project. When several
B-n viding daily schedules and results i y , we
rted downloading it. Retrievin c a on
a browser such W@We a ask. It'is not

‘ g

-

to eap etrieve a given page without
e ) g cligke®Using such a program, we convinc ter to
ake up early each morninga C s f at?ﬂom
a given fronton te, %RE{M:&E@ erday’s
ﬁh ealsnow we have collected schedules a
night from the Websites of several fro (o) i
Miami. Dania andwiMil pro R iligent abgu tintg this
inf@rmg , f ourpsubsequ ork was performed using
dat@ frohighese Foftons. Our huge database of jai alai results promise
to unlock the secrets of player skills — if onl u t BW
correctly. E BEV ‘
BQO i '\Pa in
A Hol ai computer science is building computer
understand natural languages such as Engli i Ef
could type somethingsim, li che R t tapk’ next
Saturd i % ine could figur at you meant and
actacc
Naturallanguage understandingis an ext 1 oble ow
puters —so hard that for zm@st cati i i de ifigi
languageB ﬁ ] @ Kit insteadjo g the computer

VAl
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Enghsh zEV Ap WIanguages
OK:P

i un erstandrng any text is,t tructural
e ements, which is a pr S p [E lish sen-
to co alSente r it the way you
Lﬁ' hoo Your*Engtis teacher wrote a gram on the
robably something like the on ply the
rules to decode the %ﬁ e milk.”
e pov : ge gP\ diffe sentences with
' e the exact same underlylng struct h@as “the

ed the car” or “the bo
Parsrng is;onl st st Eg a‘nhatural
!‘ ing from a text, not just
rse the glaxtron bandersna
usmg essentially the same Ewld it.
3 gi i ean
& . l ask

cu same word can mean d1f—

tsentences. Recall the dlStll’lCt

previous example Understan
of the di Rﬁ ers gr atly
' ac ora dlnlng room.
es artlally explaln why itissohard t
that understand what we mean i
these dlstl s, b R earl t ey do
it t 1d inte hgence has attacked
& ow

0ye w1th relatively little success. The Turing test,
the generally accepted mrlestone bywhich to iqu‘ W
SCHBZQPQ noun phrase verb- phrase

verb-phrase
noun-phrase ::= article noun mcl
verb-phrase ::5
article E e amcle noun
noun :

verb
A grammar for parsing sim ente;
when appl‘B“ 0 »
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ethé g RE¥ Wre is fooled
he or eis nother human. No computer has
0o passing the Turrng test. I téla serious
challenge to be made i 1 ‘lE‘él Loebner
t pr
" gn ur anguage isa hopeless task parsing
fined art1ﬁc1al language ticated
computer program his tanding
a F tewsci
ng saying “

eve en a program-
eti Idon’t understand W] i i

ment means that the pro gram-
¢ ng s W i 1¥means
T | nf e
3 'ssrons asa professor 1s totea
dents how to program Progra w
HR e eir skills
arngss

youthful eagerness to build

beststu nts
ﬁ y for professors to get studen

out pay. The trick is prese ith a 1‘e

they are Kﬁ
' rt a gambling system was a
8jéct to catch any undergraduate wort

1mmed1ately thought of the be E
rithms course i R'Ek Croatian
wi ' e Sto hack

Dério ad to parse was that Wh1ch the frontons sed to
report the schedules and results on the WWW.

prepared by the fronton’s; o
struc %th 1 ord schedule

filelo

Milford Jai-alai W
Afternoo Kl R
! Perhap G atl

al program was Elzza, a1960s attempt to s1

late a R chologist. Eliza briefly fooled surprlsm
simple trrcks that had nothrng to do with i v
when paired with anot es1g iz
failed to BHOI endin|
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Game 1 las/@ pts 1‘E_;VCS‘EWeS/7 pts
K A 1 Altuna-Edward
B 2 Douglas - Fikt
a-Richard 3 Ar in
4 Aitor-Agriata r E g1@s-€apozzo
37 J ot 4 @ K dwar 5 Ara-Arrieta
B @ e Richard 6 Li Gujlsa,
7 er-Guisasola 7 Tino ja-
8 Douglas-Ari V on-Ri
BSLQ@:K P Aitor-Alberto

U
ng such a schedule file mean ine if§ basic
elements. There i e su? is diatelyy meets the

eye. € @ Kl]o no ja= Ri
s instea e product of a modern, hyph ge?
PHe answer is that the heading ab 1 isa
doubles matchgeon entl Rﬁ' o} players
I3 @ &io n —Fitz is the second team in
asoppesed td'Game 1 or 4? We know that this parti lefformat
1ists players for up to three games on, that i he
names on the lipedmPliés whi R:E t inparsing
)a éﬂ‘ Koci ng whi goes with which game -

ted b i

y different numbers of games
different days.
Each frontongpestsfits’sche a&sﬁn afioNgimn di
. Kpa of ing each fronton’s data,
ams€parate parser for each one and write the data into
a common, easy-to-understand format our a isgpr cou
Our translated version of thisgsche 'ﬁv
O O KDN: ilford
B :DAY: Sunday
:DATE: 07/19/1998
: GAME #€OUN EV \EW
oK P
BO TGAME: 1

B QG PREVIEW
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Edw‘rd‘
B POS 2- ID 11 85

gl V\E
BOOKM S| EW

QK ert@in a a 1nf0rmat1on into this file. For
converted the calendar date ]ul

e absolute date 2 weeks from

omputed 51mply as 35, 994 + 14 = 36,008, t
out on a calendar requ1res ow a)
July. h alin PRJ‘ date§wasio the pri-
ma us thoughtiltimately innocuous millennium
bu

The parser also added the un1forrn h ew
tained a roster of a ‘R h ianifor
numk u eac p ound on the schedule
d s 1f he wasn't. After all, an unknown player

was 0
namubles or Afternoon probably meant that the pars
in its interpretation of the ﬁle, mea V‘ ha

date (35 994),wh1ch is pr S/§i E' .
Working esca’ ie fo 0 han work-
da am

player to add

2 Absol % for people to Work with. For example, to fi
what d the week your blrthday will fall on next year, ad
the week it fell on this year, unless a leap da the
must add 2). The reason th or at tl en y
weeks plB ‘ ﬂ @ 0 to the rentiab
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In addi 0 to@che E‘ Wterpret the
le from Mllford looked like this:

“ p REV\E-W

Game 251n
29. 70 16.5 . 0
4 A1tor Arri ta 8 0 4. 20
2.00
1. 60 Qu1n1e1a 1-2 5.60
$69.00 w .90

0.80

Tri fecta 8-4-1 RE
’@ suEe s similar to that of par51
ortant part of the result-parser’s j TOIS
in the files such as DE nt in 9he'of the
(KZ ,450 instead of
B into forever hoping to repeat a

event ghat
al allyoccurred W
After parsin K F EV
6 ilford
:DAY: Sunday
:DATE .07/ V‘
COUNP
172952

AB LUTE-DATE: 35994 W

PLACE 4
SHOW: 1 \
@&WR

RECES: 29.70 16.50 6.90
:PLACER: Aitor-Arrieta
PLACER-KJ EV
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BOQICPREVIEW
ages of the InterﬁEiﬁgth c wough

Itis aninteresting ph
K at computers and
B@ e . redlly neat. They will kill en nts
ime customizing their person o e ork
just right a th @E ogramming
© ﬁ

bs€ssion phase are a joy to have d, largely

ause the1r professors have long si seld I ch
gln i ) i uters (like
S) th g with an upgrade from

ge called Perl. Perl isnot
ﬁ t new technology asitisa man1festat1on of old
ideds treshly appl1cable to today’s problems.

Although the explosivegre E)y the Mo
exciti AL i c? the dirty truth is
that i E ‘ guite mu mputing to make the Internet work.
Thro nost of the information age, computers spent the
time crunching numbers (hke predicti ‘EW
processing (d01 ng thi yroll i0Hs
ran on ¢ {J puters sy around the clock
and ch inute of computer time.

Fast orward to today Now millions of de tw
personal computers, eaghyof RE\ #bi

We do wit s

iron” of Ste a w : f instructions

8 s 2000. Fortunately, Darlo did W
whole lot more.
Dario E:: ager '&
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per second t ha i 2 \IIEW elaborate
am 0

t e
g T i ing'images decorate our desks as
pRosphors on our monitors.

B !:e truth is that the al ctEWnot com-
putatio the]F—\RU eb hag/be bed the “World-
of sluggish réSponse times, the primary sgurce of

sefdel s not insufficient processi oW, of too
many people tryingto us R%Ve‘h eli 1l at the
RK.P. -

8S i ntage of the computin,

orldwide Web are basic bo in i refor-
. i ag i tEkyit ersion
askglas ¢ : Kies pogsi ending upon whom you be-
> ronymfor either “practical extractin ofting/lan-
gtiage” or “pathologically eclectic i ” Fh o ator,
Larry Wall, w “Khe PREM-‘%M ard jobs

o)

not particularly efficient, but they rtigularly
short. They are designed to be wzi i , ,a ot-
ten. No one would f bui '&E o simulate
a 0 @ 1 erl Because s 1gh-performance number-
c ingjobs mwst b i i .
P

S carefully written to utilize the m‘
i

erl is for those quick-and-dirty, hit-a
program u eb. RS
t-pracessi in which Perl scripts are
use ages on demand from databases. Look up yaur,
favorite book (ideally, look up my book) on r\8o L(W

on-line book dealer and yeugwill s i ‘ Eﬂ n

publi 3 | Ver, eri§uppl s, and even the

curre bestsellers’ list. This WWW page was not
a

writte person but a computer program that extracts th

information from the database and adds fi t and m
itlook right on the reg n. R
A segond ernet is ) breviation for the
1 ge.”

“hypertext |

: ; ML is the language in which all
pages are written, that is, the text spit out by 1fpr
It really isn’t a computeLprogma ing? Y foryou it
c%), a

a progranB @ ing. This lan es a medium for
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an authg orK‘ EWOOI( like to
ord’s schedule and

resu ented as

unexcmng -to-read but si e as more

@T to presen lt an schedule
t

portidh o ania schedule ﬁle illustrates H
<HTML> P B V ‘ E

s«wmwaw

src— 'botTogo. g‘lf ></cent r>
ENTRIES DANIA JAI ALAI

GAME D

di 5"align="top">

ey wﬁREV\Ew

<table va'I1gn_ top"> ‘EW
gh ki eft>
» ' . ME

—Tr1 ,DD<br></font>

gynara<pr>

2 anco-Verge<br>

3 Scotty Zur1 <br> \EW
4 Arecha— R

5

6

7 Lalcirica II—B11bao<br>

8 Andonegui-Homero<br> E

SUBS: Burgo-Ulis o /td> R

</t rﬁ O 0

matting commands of HTML ap

pear wi
such as <TITLE>. Thls DO t1
and thenB n the text (the
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e descri EM*?E@ specifies that a
C K:d:g o ed)neatly centered in the middle
B I'he schedule of each game is formatt tablefin which
each row presents the p *Es doubles
ﬁ@ tting may*se€m ungainly, but you weren't intended
it ur browser was. It d S rson to
write all those formattin; mit at ne by a
e 0 erso?‘i ¢ it .com, these WWW
(21813
a )

formatting the information in a base @king a

rward computer progra e c Wﬂites

the actual H ec m bgt me/day to day
@Km 4~ 8

not have access to the fronton’
taining the unformatted sched informatien.
did have_acc HT a iti i rI'%program,
ﬁ ay all thatffor the fronton’s program had
g s . He could take the remaining data_ and ifjust as
e did with the Milford data, e i t 0 ary
o . ad @;Rﬁda to Wo th,%our fun
cu f the languages of the Internet wo i
without mentioning Java. At the risk of slight implifyi
is a programmin; orw R&ﬁa ill
els a g anlInternet er.
e, oSe I want to put a facility on the WWW enabling
you to calculate the amount of money you will h t r(w
outamortgage.Ico t atiweul % outo
ﬁvt\,ﬂa?:r n,'then calculate the
nd this number to you on your machine.

in thegmter
num
Alternaeively, I could write a little program in Java my machi

Y
your machine, which, when run on y d }1 u'
d

actual colors

i

s

body

the relevant number cal i hisgec

e noe-
educes th

interaction on my
iné D or you because I don't get to know how h
money you are thinking of embezzling from
We don'’t use Java anygthene iffour s he n
we want |® e’s maching, a use no fronton’s
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THE IMPACT OF THE INTERNET
sa t Wad to data,
od

1ng In fact itis such a good

read S 1 1
closoft devoted considerable en trying to
oY B&‘f‘
o@ I PPgr te Microso

ound gorilla of the softwa s itself
the subject of a gre dea e is terest of
hus1 it each year like
BQ lcome has been the intere stice
ent, whose antitrust uni ad of

the stock Y
K rogrammers hate Microsoft,

ﬁ“ arditime explaining why to my no

n

puter programmers have Ew::mh
SR PREV

[ E‘ icrosoft. T otives for hatred (]ealousy,

; ort't really suffice to explain this p
[ | ]ealousy Why s I V‘i to
@K t ake me some money

ill

n't root against them in the market la
r— What do I have to fear? I'm a tenur om
ence, and thus I y‘fu will
K ence of get-
B’ (1 d @ Bi s hids even donated money to Harvard and
niversity of Washington for new buildings to
excellent computer science de "EE
new buildia ok p‘R
[ | R‘B be , arrogant company to do

i
b . ell-known that no other company ever got ric
dealing with Microsoft. But I don't haveto de th €0

favorite former students haye g V‘S

nothing b andlifideed their alma
mat > 10 el or tax shelters.

o, the usual reasons dont explaln
Mlcrosoft The real prob o
exerts in B@ of t ld oes busmess
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Its marketsha he IE?VI‘SEQWHH prevents
stry from doi nd'interesting things.
stron®words, but let me make thj EWre jai alai

project could never havi ifMicrogo c‘\ ed ernet the
waygit d onapu rld.

Me ical foundation e Internet are a series of software
t d bling different hardware a ft s
other. As long as each co V;‘

K PRE
B' enthe public thought the Internet.was aff envi-
n tally unsound practice of the fishi t Was de-
signed and rup.by aispgall g iE‘V ietdry Interest

JOKPRE
t

ediToe ndard, you had to convince

B chie r standard was better than thei ough 0pen
cussions. Eventually the co i al Elw the
standard LR'E

pages tten,

as aaept
HTML, is perhaps the
; ese Internet technical standards. 0 L
ere to make it easy to read an it Fi ‘BEC ds
areemb d aw t %, cribi eré to start
parag o make theltitles:
G designed as an open standard, it séerets
ide. Because every WWW page i if t - n d
. ok at & S page e lfow he
sheg t Thislis nic 0
o the

w how to make a title
page of someone whose title is blinking

and then view the source code to see how this e.
policy makes it easy to leagn from S ‘EV;‘O ing/fo
the engire c Kh ?

OB 0 e gtound precisely because HTML is an
open ce language. Sure, the frontons that posted schedul T
sults each day only intended for these file e t ET
potential betto [6) , use R et the/origi
source files)a < @n ily, wélcould u and the structure of

le cause everything was open, clear, and is-

the dataithd

tent, we could write a parser to extract the i e t 0

each file and thus gath e staiBtics We fe h i

of such OIB) @ ] s centainl by the frontons,
82
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it proved.to bedngheir i aEv¥e\lEaS stantial num-
i e ur pr he‘open standard enriches all by

m
B @ ] as and applications.
ow let us return to Mi t e e‘fEe ominant
Deali e the & on 9%% ofal onal computers.
B @ c ntr@ls thesoftwvare on the bulk of the machines out

et i a position to enforce what st r .[Suppose
Microsoft were to come o W soft- ,” which
its sOFtwa ; tea al you wanted your WWW page
BO -
0 W

i d
y omputers in the world, you woul

th the Microsoft product. e i
pages, you ha teffbuy EV
K% neéw sta .
eates serfous problems: W
ensus a E e‘Ed racess —
;&so eMic ndard hasto be technically
r the marketplace. Englishisnotanin thgbefter
anguage than Serbo-Croatian, b it nWre
people write books infEngli IEO ian. Be crosoft
S Ko whateven it , and produce the de facto
pptopriate changes to Microsoft Word, we go
be forced to write in hieroglyphi w
Whenever anot om Eyn tter idea
a3 @Kalw ch brace and extend” the
n

W
w

ge Java. But this is the embrace of death, becaus S
serve primarily to make Micr i:)‘ E{h e
ow K
BRI
A S t

with Sun Microsystem’s programming lan-

()
v ake®its standards as obscure as possible —
andard analagous to HTMLis the file format for Micreso
Word. Both provide ways to format text i t W
it to. But is the Micggsof@gstdhdardope
its users don't hat technical stan-
elind the hood - they just want to get their job .
Inde€d, Microsoft products are great if Wi 0
Microsoft wants yo d ca oEm%e’
and uB)@We rWer entloo
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e W 1 oevt\rEe mén-readable
Ty to a le'®n your screen, it will produce
e

B eSS and strings of gobledigor e f thefinachine-

only control charact ﬁ t‘ réadimg it even if

Kis Eo ecause, instead of seeking clarity,

r0o has an actual incentive to a rietary

standards as_pogsible Vxl efin exactly

MICIos prog e otld Microsoft want to make

@ otheMgompanies to use this format? Bett wgshanld be

fick using Microsoft-only softwar e logi Winess

opportunities willdfe lo Ws T estrictive, but

\QrKﬂyt eo

BS Wwhat can be done about Microsoft2 Ei iti ing to hay, arn

some manners, or else ghe r %V rld will evenfually

e @ %rm oe e ikely to happen unless the

B mefit Suceeeds'in breaking up the company. The latter is

y unidesirable because, frankly, it is th 0 (Wld

who contribute the i atio ZE% d'extend.”

it SECTII8\S Kry. I COr ions, [tke Sun Microsystems,
ﬁB @ 0 ymice*businesses while technically doing theri

g W

That, and not j lothePREMe\h e Micgosaft.
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BOG‘IB&ENY(!OEQW’

ngrning at2 A.M.,, as professor d tkElW to
pull all-nighterspm uter es thegou e Websites
: , , nloading the schedules and results and
> {hese files through Dario’s parsing pro T @ f
months of retrieval we had built ala ul C ‘Ea o
R all thigda’ astirethe
ngor

di

justify someseriqus .Ou
relative a @ . ers hisinformation into our
Mofite Bdtlo gfmafion'to make customized predictions for each matgh.
o get this job done, I had to bring anothe t (o} IW
Meena Nagarajan. Meenagwas a di W‘ i0NAs
marri ﬁ 2&?ld T thete are other things
¢ as

d I
% ‘ s..8h turning to school to get her master’s
the express goal of getting a lucrative job wit

services company associated with Wall S
pro t ste I jai
WB ne f@r tradin , and she therefore

ect.

Her undergraduate degree back in Indjagwasgi 1 e
atics; thus, she broug Q t le a g h in
and limit s®| @
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@ @;Krstr &ﬁas of mathematlcs that concern
en e analyzrng the relative il there are

fundamental diffe nce
K e hkehhood of future_events,
S sta istics 1nvolves the anal of past

events. ‘Elw
l £ i aan of atics that stud-
u ces of ematlcal deﬁmtlons Statisgicsgis pri-

y an applied branch of mathe th nse of
0bservat1 ns ingthe'real ! !

‘ or nt rélevant, and useful But they age differ-

derstandlng the dlstlnctron i i ting

the relevance of m r has ong to a

& fall roper distinction between

is distinction w111 perhaps be

come if
process of a e a
ti Q
B thematician were a probablhst

and think, “Six-sided dice? P VA&
l chifac S up w1th
@ ure ut at my chances are of crapplng

B If, instead, astatlstlclan wandere by
think, “T e t
loadael? and often each number

n ecide if my observatlons are consistent with

th assumptron of equal- probablhty faces. Once I’
that the dice are fair, I'll calla Rﬁ
@ ory eflable the consequences

of agiv ) reds statistical theory permits us to to

the extent to Wthh our world is ideal. W
Modern probability dhaeo R'E; es \of

in 1654 ‘K red whether the
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player orthe had aEylt\Ean betting

A Kve , the ollS four dice and wins provided

B a 0 e d'8ix. The house collects on the gv: e ifatleast

one six appears. \E

Abr tthinR ttentioh o nch mathemati-
c@ nd Rierre 'de Férmat, most famous as the sgurce of

s [aSttheorem. Together, these m orkedlo fprob-

ability theory and establi aw* use e basic

ers abilip (56)¢ ~\0.517, ere the prob-
&“ / e afaif game in which the house wins exacily lalf the
iai alaiwor ur EMa‘tE&Wecide

Kze en by flipping a suitably biased
re‘teality, our simulation would co te the correct

bability of each possible bettin . |ayers cre-
ated e , 0 S doi Rﬁd th! of all the
ﬁ&cul player, determine an appropriate

i cOin.

ut such computations on si tEal rld

is a mo ongis th EV N once said
that) er hand can eer mathematics.” We have
toiredh evalfiation of a pelotari to sheer mathem W

ic
qj i ers sgaV:!(E
@ esplayer skill nthe outcome ofajaialai
Dviofts] d

ends uponhow great the skill difference betwee

the players is. I am quite confident that the wo s €

his leg in a cast, wo CLuS e imes)i pl es of 100

gam i . real tioh r the relatively minor
sont

differ @ \ professionallevel translate in a significant

differ in the likelihood that the better player wins.
It is a simple matter to program our co U hEW
of wins that each pla adloyer th mh ost s ssful
Gk P
astire

Ho q
ma

is thig rig over which to an-

player
alyze s S e best current player? It needs t a
long enough time for the totals to be statisti EV‘ u
1 He reallVBd@ e houE alw vantage.
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random_eyen off- (VS‘)EWHelves out.

d¥e @ &‘to ng@at rval, for certain player’s skills will

B Q v inthg and experience wherea ode with
injury and aging. ‘

Q anePJRao e that/ceiftail alai players are

ers. Joey, perhdps the greatest Americanjai alai player

Dania fronton in wins an a ing eight S easons

from 1985 to 1989. (The r% Xa 1 the top

()D@r Mnton‘Pe ammes iffcommon with the list

B eb

.I'shows significant varjationsi C te ers at

Milford in 1998 dgF (ab E s atyeal which

E‘ ﬁ ] e thatof Aler ). Atagues was in the money
place, ‘ )

(o)

1% of the time, whereas the s er§ofiTino
re rewarded on only 32.9% of sh ets’
ieans e afi statigticalls about'base-
o i ter i

0 gaifl bet about the impact of player

séball batting averages are well e n-
ingful statistics; indeed, a .300Q_hittensi ic { itio tar
player. i . era Rﬁm an get 3 hits

ttinga es fluctuate over the season

ie \Y
everyl V@! ers’
bdgal haw€”go0d and bad games. So how succe i S
current batting average at predicti it E
afai erfages RES) o ndle on
i @i scattgrplotiof ata (see Figure 5.1). Each
epre t

statistics of one particular player. Each_of the

major league baseball players who played regulasy im b n
0 af bats e < 1{0)! pr t
poin Iy &e yisit average.
i tithi

Lgl eans. If baseball players were completely
consi year to year, the two values would be identical, meani
each point would lie perfectly on the dia Ifibatting
erages were completelym an Rﬁr c t
i e erfotrmange, points would jump
] SV rew at Picasso’s painting.

Whatmy scatterplots show is that batting a; i i tfw

from year to year.OEye@gKth( i e) ioh
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TABLE 5.1. Player Statistics from the 199chF\I*eEon
Player Games 1st 3rd Win% Money %
v m‘ _76‘ B "0 363
108 120 117 .116 9
1103 135 . 9
138 3 112 69
2 12 2352
1 95 124 .360
115 110 111 123 3
149
140 1 R
6 .360
3 15 111 .345
151 130 114 .1 0
164 15 2
3 . 0
Nl .393
11 122 114 351
109 102 104 .14 A
Liam 1097 135 1 9
40 Lander 833 6 9 6 A
41 1151 8 12 14 2 .354
4 070 119 145 11 404
2 137 122 143 130 82
5 orja 1151 134 137 6 .849
46 Iker 1094 14 . 3
51 Tie 01 9 137 1 .36
0 a 49 48 0 107 .363
a 14 105 106 122 347
ett 764 103 108 94 .
63 Alberto 966 F 9 136
65 Aritz 1 5 13 8
5 i 0 .136 .380
" O 1 27 99 127 391
@ aba 968 109 98 124 113 .3
0 Capozzo 805 103 98 12 63
72 Azpiri 1091 12 1 5
73 i 1 0 12 A
115 1 .099 331
3 38 43 57 .099 .361
7 1039 140 130 143 135 397
80 1146 154 139 152 4
81 1021 142 3 9 . .
5 1 3
24 1111 .381
155 150 122 408
144 167 .109 7
138 -
32 4
6 3
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1997 Averages, EVE[*EW

0.24
1996 Averages

erages e 19
ational League) plots sho t ts dei p\a mW left,
indicatimgthsg ) ho?i?l also tended t ellin 1997.

@ e ions,iflash®s in the pan like Bernard Gilkey (who
J 317 to .249), aging stars like Ellis B ( m
.344 t0 .290), and developing i ;V%E( o'grew
from .224ste, 295 e exc allyilik e above the
wooK-+
well a line fits the data is measured by a statiséi rfe-
lation coefficient. When twg seq p&‘eﬁh -
relation ceefficie 1 en P(R plet nrelated,
su t a inalagainst the ratings for the David Letter-
ma b correlation coefficient is zero. The correlation iefts
are 0.588 for the American League data . h 1EW
data. Correlation c i ren ﬁEm e ighWal*
ues. THUS) t e expect, that thi son’s batting averages
are a goo¢ (o) next year’s.
Now let us see how consistent jai alai player win percentages
time. My next scatterplot gives_the wi R e (Vi EW
2 For thB_‘ S, d:Eel on
and Yi
corr(X,Y) = Zilx —X) (ged) s V ‘EW
(x —
where X B’ Knces .

90

Averages

082 0.340.36

erican and National

cient of two sequences X
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1997 Averages 1997 Averages
0.46
0.16
. 0.44
. 0.42
0.14 .
0.4
T 0.38
0.12 . . .
4 0.36
0.34
0.1
1996 Averages 0.32 1996 Averages
3250 35 0.375 0.4 0.425 0.45

(3}( PRV
3\ in-the- money percenta ces,
and shows to game i Jai'Alajin the
9 ' ealyso y who played

h aso

@ ansee, the pomts in the plots al to
, V‘a nco nts
: ctlvel an'the correlation of
‘ peaning.tha hrs statrstrc is just slightly less useful i

ture performance

of sporti V &n

i layens? How ue e earned

ru ag
ere € most reliable statistical measure of p1tch1
scatterplots for the 36 Amerlcan EElE

're ( t for

ers

f gue pltchers was only
were somewhat more consistent at 0.503.

These numbers reflect conventional baseball wis
is 90% pitching” and “ you can IP E ams
3 Note t % @ ions,|@ur “irf'the money” statistic becomes pro

SWURIO

gressive d, the probability that a player ﬁnlshes
eight o ven game correlates perfectly from year to y!

always finishes in the top elght of eve e a
be careful in anal e ﬁcr
with a grB 6
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! Averages

Cons1stencyofearne u vera

eluctant to offer long term
an h1tters Their level of co ence
h ter rule.
C enr p1nch h1tters more sharply
h work in a typical ballgame. T Ew
;H:RE

tabout jai alai players. Star

: inate the1r sport to about the same
b 1 players Anyreasonable syst a Er s
C 0 e fore, our
B f ; : itions.

5

' 111t

stimatlns Player SklII fr
OHey percentage, or

How can we constr S, i

statls Klavye

even thls measure. We need some number
we ca k 11 our Monte Carlo simulation to tell us what th

is that a given player (or team) Pl bea a :EW
number of g 'Rﬁ oAt
wins. THis s h t0 estimat salary. Sure, there

is some {€orfe tited people and professmnal heirs hav ﬁw

wealth with no earned income, whereas co b
large salaries but no wealth. We eed
percentaB % ur s ealth
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t@hs wi Eyo\EWpoint-win
Klzw uldiu dir€ctly. In fact, such statistics are
gt ptiblished. The assignments of opitions are
made by the fronton’s ager, a‘t
b ag R ss desirabl ositions. Player-
anagers keep -win

of p@int 1stics to help in scheduling compet-
at

: but unfortunately they ke e s .
So what information V) 2Wia the Int€rnet, we
aye'the ndre fR ea yer has played for
\ @ ach player in every game, we know that player'gfinitial
stposition and whether he finished fi n t Wately,
- P EVe tHat is, the s@ores of

or us to watch and tabulate

! real jai alai players. But we can h t
happens to the ayed 1,000 simulatedfjai ala es'and kept
3 ‘Ker sca@red tarting position. We broke
3 i a table of the points scored by simulat er§) (each
of whom has equal likelihood O¥i lliEs ion
they started in Kwy@\%n 0
Q: ints on average than second- or_thi
ishers, as one would expect. But the p g
winners varies,signi tly, PﬂW’t

P on by Post Position and Outcome over 1 OQ,K)’
Random Garﬁ - ' ‘ t
Winner Placer Shower Other
Position % won total % won total % won total % won total
M - = -
1 U7 66,964 63.52% 935,382 51.76% 774,133 27.26% o1, 12
2 78.58% 950,603 63.29% 918,901 51.65% 1 A 1, )
3 79.58% 797,630 66.16% ., 844, ,8 7. 1,85845
4 81.59% ,4 67 668, 65,48 9.48% 923,185
5 o 559,439 60 o ,894 30.83% 1,935,471
6 h2 0.1 91,145 63.09% 509,161 31.80%
7 o 71,896 72.05% 411,541 63.89% I
8 89.44% 528,948 70.41% 2. 767
all 82.08% Y
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A player startifg fr t st pasit nEW’nﬂmost 90%
BG%?V ge, i game. Life is considerably easier
players sta

g in the first two positions, imopnly 79% of
their points and exp atch. ‘
he yer{PtR\ e ingthe even by winning
ir points. This Means they can lose almost as,often as
h , whereas post positions 6 i of their
points to show. x
u tpos S playa wice asmany total
BOOK:EREY
Wice

m Post position 7. This is because there are@most
as many winners from positio St 0 ion7.

In addition,th tsp

¢ Kum e

€ gounts for two. W
estinggBut can Rﬁr h\aE\e ery pub-
%ich f thesslo e table he fell in. Thus, we
AEeLaAs appropriate point-win percentages erwe
eed. Suppose Monolingual h a e %E on
8, placing,in pgsiti nd &EG. is poil in ‘average

& 3 3 =164.43%.

1
Q 1. uppose Bilingual had the
gss d Dut always started from position 2. Hi i
average would be (78.58 + 63.29 1 26. 22%gwhichl i s
2 OU ould aR wevel /Averagi
i r wlienever t ominators are different.
age g cross-country car trip is not the average of yqur,
speeds in each state because you may travel far il W
Delaware. Thus, we shou igh Wa ropridtel
a@ing A@l ed in t

iti0 inn@r are larger

oirnts at single scoring before

carexampleand
yed-per-outcome for our jai alai problem.

T

ow often each player should win points ov T
of the simulation but doesn’t compl \( issues. Ho n
compare anew pe i only Rﬁe th orSe
A e mpensati

of s needed. How can
we accolint : dfice In singles matches versus doubles m 2
A stiff may accumulate a decent win total b of| iW
with terrific partners; aleie WayP%E e er)
P ' I.
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vic, have

r. €ertain tennis players, suc

ocket serves but are relati if's ?“ it the ball
effep% not s@/pr d."In fact, it ap-
ing player Bas a@'small advantage over the seryer. This
goes y the minor differences b e alxe of post
positions 1 and 2 in the tal n efer niform
3 0 real e e starting in'1 or 2 is that player
& er 2! Because post position 2 is slightly suc-
ssfl'in real life than player 1, pr is/Se ias small

role in the (ﬁl\K P ﬁEV

BO The Beauty o
Although the FrenKos S n forthis{state-
I

IS THIS BUM ANY GOOD?

Yet th sid rafi Eiyl\tvaersus re-
c1Vil K:ke DOTES, er has a considerable advantage
) -

I

a is t
am,TR1s enduri compliShment is Cartesian

£
&@@\ f graphs drawn on an x-y plane. If you believe

oulsTive when instantiated in the me a g Wan
say of Descartes that ph, 'Evl‘

g che?: deScribed as the quest for

sﬁ g D offinteresting curves. The simplest types of curves
st t lines, which can be described on a Si inea W:,
that is, formulas of the,fi ¥ E‘V% ts, a\@andl b.
Li Wio P t ry*useful in describing
BRI
ho convert a temperature x in degrees Celsius

—

otld.*Bhe lihear function y = (9/5)x + 32 describes

to thegde u
in degrees Fahrenheit. For examp i oi V‘E
100 + 32 = degfee nhei E&l freezig pain 9/5) x
BOOK R

0+3 lin tions are used to convert from
inche cterS, potinds to kilograms, and euros to yen.

Although linear functions are good thing al ons
accurately described by straight lin iEV;‘I es d
lousy jobmef af i %lat S as the value of the
Dow-Jonesy aSa furiCtion of time. One way to try to pre-
dict the

Narket would be to find a curve wh ha E
tician S8 tthh pEetMc ear
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20
Fahrenhe i ; E
B QEKemperatureconversmn) and (b) n decay)
nctions.
% n (o} see what thls functlon
uld try to ﬁt the Dow—

Jone
ecause a 11ne either goes u e (‘erE s be
either a bull R
ntergsting'sh

@ generated by the real world

B ocabulary of functions. Importan ar
unctions include the followm V

” 1als u unctions of the form y = x¢,
SO merical constant. Thus, y = x?2 is 1, ds
is y 4x . The number of l‘

l‘ sibl e four people (a, b c, d)
d, an cd Polynomials are generalizations

%
of lingar
unctlons with i 1ncreasmg freedom to crea W
degree cand nu WL
. . K}la? ith the square of
1) th

Distance

5

th e amount of light one gets from a
lamp*decreases with the square of the distance, and thus
10 to 20 feet away from the hgh E
of illumina el REH func
line Q 'Q
B TrigQho] s=Polynomial functions don’t oscﬂlate d

down forever; indeed, the number of
ited by their degree ddoweveff ma yC
fal

Ir
contiB@ ise a
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egoTd @ Omaha, Nebraska, fit to an appropriate
annualinc ecre R‘aéuMs‘xE:o!es'and

e
i f curves can be appropriately mod

and cosine functions you suffere i I‘(:E i
is why you sudffexe ugh R eiflappli i
. @ theSides of a'tri e. We can fit the Omaha,
Diraska ord’high and low temperatures (in Fahrenheit) for every,
day of the year to appropriate sine functio 1 t W
curves and the pgint st E%! asth
hi ng W‘tw?rv ngHvay in explaining
aft te#live In O

maha.
trigonometric functions are distinguished by t

(how rapidly do they alternate u dedoy l

and low do the ase ¢ e each cycledoes i

ing % G ing periodio pes Can be constructed as
the oNn riC functions using a technique called jer
analysis, and combining trigonometric ti it W
and other shapes S Bp#a ne ﬁEge d wo fu
curveB 6 b K
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B Expouentialsg So E@yz\EWne or even
ﬁ '%‘nk elar the"Internet, at least in the early
r alwhile, the number of Websit li very few
months according t u e x) number

e the i t fthe We
icativgl growth “{or decline) defines an expgnential
ctioft. Compound interest is the ic on that
grows exponentially. al IV‘; ruingintgrest at a
@Kis Ia

B D' =D+ W
ps r‘ story of Peter
n

Compoupghinteresgfrealljiade
@%‘[:ﬁhe sla tan from the Indians for $24
Bi . orker that he was, he eve i lers
to invest the money at a i st Yat C& % .06).
Chagting ) s ofFR t overith of the next
as ofthis wrritintg, the tribe has to make do with
$#40 billién or so. This chart illustrates the mQsts t c-
teristic of exponential functieas, ely consi n‘gﬁ TOWth.
hat th a groPR turyi§ ident veh as the
eXplosive growth of exponentials brings up angd i
They can’t be sustained. Withi sa a‘E
; a dol'Fr om injthe Just try
en latge Bills!

or ills! One wag used the sharp

B ,...) in the number of Elvis impersona in ghe
late 1970s to predict that by the late 1980s m dw
and dress like theKin wit E\ enti ction

u look But|ga quickly, before they

a b ( s
le building
W Fr s — Mathematicians continue their search for s

impl i
tions of new and interesting shap h er e aw
i t calsi K nc iseal pro-
B ; ibe. The new a of fractals and cellular
A .

=

e e latest ways to describe simple surfa
simple mathematics. The modern answe
leopard get itifjob‘wh aés ta
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auto toKse PtREV ‘tEIW(e leopard
BOFGS e Ctirves that have certain self-zefer operties. Zoom
In on any portion o e, a h‘tAEi look sus-
piciouSHRli esa:FRu rger S€ale resting example
@ h's ShowflakeCurve. Start from a triangle and raise
agfriarigtilar bump in each edge. No e i edge of
the new curve. Apd ki w% 1S p re look
i asnEFk bittary levels of magnification.

rves wo

u

Q d be impossible to re nusinhg the
r mathematical functions_hav ibeel. esem-
blances hetwe ctam ai t nomena have

i n

1 i ate e ew physics and the fractal

ature™But certainly they provide an i ing foolwith
which to construct exciting ne : V‘
0 j ntial?go 0 iesfunctions, fractals — all these
¢ a le

-deScribe curves are good for resenting

entfamilies of shapes. Seventeenth-c
rush of identifying a min 'IEE inveS§figating
t iOpeTti :Kgi color es dfter their discoverers
s]ﬁ @ al al
B ulli.

int)the witch of Agnesi, and the brachistocrone @f

\
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— -~ ™\ ’ ‘ W

R ' \.“ 1‘; (; ......... ; ij *.«x s.:\‘ ’)3.
X, / Z. 3 ¥ %
x} 7/ | o0 P, N_
/1@ \\ .(\:,,.f \..,:’, {;\; (2‘
oo pmeeenenas kN L, /....\ {,,,.\l.,..\ IV:;;\..; 1 3‘7/\,?

& :

B O U‘lNhre‘terat‘n\f !h Koch snowﬂake curve.

The mathematlcal cu ces \ e many
aties rtinents main-

sh math
e- d1 ensi@na models of particularly interesging or
t fu ctlons Man Ray, the surrE E WQued

by these mathematic ulas pany-

g t K bul asvaried and authentic

Bx ” se models are bemg aug thyfan-

ic mputer graphics 1magery ot (W on
T-shirts.

1on ade 1t in the first place. In

(l
Xl 10m i ntour quest foracurve whrch isgovéfed
the seventeenth century, mr:hm

n, the single most exciting sportm ic
the ﬁrst day of the NCAA Basketb L‘l

1dent1fy th ketb R takti m'a fi ld
ﬁ’ rname 1ch pits the two surv1v1ng

to determme the champlon, never holds. m
interest for me. However, in the ﬁrst round we a
the hlghest seeded tea
S : an

1-19 record

1d only through d1v1ne intervention).

playi
whrcla ep
1s exc1t1ng? Kentucky knows Kentucky should wi
Brook knows Kentucky should wm,
= PREVH
S ) d me t
it

hem

: : jai alai? Suppose through our statisti
analysis, we have decrded that Lander wins S
A 1 t
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the next poinfgagdinst ?REMT*EEWnder wins
oly
B c& problem worth thinking player A
wins Pr(A) of his points i eve %\E ins Pr(B)
of Biapoi 1 aga@dﬂ , whatigs t bility Prob(A, B)
(29,

answer must depend upon the e e . ose we
want to predict the outc a Ov[§t ngth ich the
tromger fi Al scruPt newlhen the answer is simple.
B\ ) o beat8 B, Prob(A, B), equals 1 if Pr(A)ds bigget than
(BWand 0 1f Pr(A) is less than Pr(B). t Wsport
inwhich upsets camog€ur, s Wl aightforward

u &Zin equat
B\ gmatic eling, there are typically seve ifferént vays
approach a given problem. Go S te§/t EWthe
properties we, t oluti Rﬁe daf ionthat does
e @K&sf our poi deling problem include the
W Integrity — lgismpoftant t \'Rn Mal\rEWue,

: ie betwe a

way! nd 1. The value of 0 means

B 4.1 d S B, whereas a value of 1 makes 16\ Y¢
would be surprised how oftensi -1 ;I‘:‘E il
to yieldreal puolg ies. Fo cﬁe ob(A4, (A) —

I'hisyi P V. S W]

°1(B) al )islessthan P(B),which
ol e 0s81ble for a probability value. Things can’t happen less
often than never! w
B Symmetry — It ma semse th EyV‘P ns_shQul
e € Pio at BPS. wotds, Prob(A, B) =
PO
m Moweéton: — A function f is monotonically increasinggi
implies that f(x) > f(y) for all i El:
certain monQtonigitywpr ies, RE‘A ) , B)
if PB@ not@nicityd a metry, we get for

free

B Equality — If Pr(A) = 0.45 and Pr(B) =0 h akes th
A and B should have egudl cha i h e a
each(B g @ (A) (B =B) ='1/2.
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is still a probadbili#f. Ra EYVI‘?E(X 0also leaves a
hal @ Wm S 1 ribtition from this term, whereas
B & '@ imaplies the skill difference has a largg i t tcome.
seffing\the
a fun

illustrate this effect oficur p obability

thated witlBes Ver:lPa e., Pr = ction of six

s . Eacgh of these curves satisfies all of the properties

istedf@bove Observe how the value of & provides @s tweak

to generate a variety,of dij V& pa o steep

s agé Ih l-and?r T ts, we d ined thato ~ 0.4

E % elbeshjob of predicting the winners of jai alai gamgs, and

at¥¥what we generally will use f; 0 \E
Q&tRREole on

ﬁ Q odel human jai alai players merely, ta/that

put points according to a give istr E ume

that each playema scor i niforml T ccording to

1S)Sta ] no orre¢tio ether the simulated player
S€o1 gint!

en

hus, our model ignores the pg ‘kj
o)

0

ili t players
er a mental zone in whic t ig at
they can be do ve :ﬁRES h s of pulled
BOD
t seriotls injuries will impair the performan a ,
but I think it is reasonable to assume a i{EW)
e playswin. lay Rﬁ ri er'injury
c acktips for e 1 alai game? Missing one
ames’ peMseason is not a serious problem. But our assumptjon
that the results are completely independent of h :W
questionable. Isn't a re | t yﬁy:‘l e'goa
in th Vi sely, p i justwon three games
ina rB e than average bet to go for his fourth.
H er, our model is supported by some fascinating studi

“hot-hand” phenomenon of basketball. A time- rafe
ball is to go with 1 e fe & justic
N

eve sketball p s shooting the lights
e

out, the i ening of a dumpster to him - so bi 't
miss. He's got confidence; he’s shaking and i oll. re
of the team just keeps feedingith@ ball h - asfiuntilgh
hot handB.d
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V WOur]alalal
at d

asonfs, sur oesn't really work in basket-

3 a cle, llOVlCh Vallone and tatistical

evidence that cast dou E rts. They
@Rﬁ yer would make
@e@ rowgiven thatthis player had made thelast k Careful
lysis of the sequences of sh ot differ

1n length from sequ

hen k al er has personally
st? s eprewouslydlscussed m avea

, derstandlng of how rand e 50%
of your shots on m elongruns of
K dom coin ﬂ1ps will have
I s only human tofeelona roll wh
s anatural consequence o
debate, and

f gene
e Co ere
\"‘%so e concept of streaks in golf
8.1 al'pool. But in the absence of
e other way, I am much hap
oﬁp REIH (o} fo a phe-

Correlatlon EW

In a previg R effici I as-
sumptior @ trestilts tofpre ure playerperformance
Ong\ oft aépects of analyzing statistical data is distin
between correlation and causation. Two facto W
change in one of the q s su
othe [{tand e peop e. Tall peo-
ple :Iﬁ‘l eavier ho er people Educatlon and income are
also ly orrelated For the most part, people with greater
earn more money than those with les E

Properly interpreti tions Rﬁ t
isthatt orreldtes p itht eprobabllltyof
dying fr . oesfthis mean that exercise causes cancer? Of
not! It means that everybody dies of somet
increased risk of dying fiem ase Qi O] RE
they are B “ arly death
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A sequen asa tEVa ‘\EWalue of x is
@ Val of pl€’of a well-known causal rela-
B ﬁ if atlbeteen interest rates and the pai . enever
interest rates rise, inve m L‘)Eo take ad-
vantage is elopF,R‘E7 riges d en interest rates
@ ke their money out of the bank and buy something
c re of a return — typicall s. S 1 the se-
quences inversely cozrela rei Vl\r —an t causal
elagi®ship P

B @ have high correlation without having agcaugal re-
iom8hip between them. Consider th l(W\Areen
the winner of,the Bo Et to e Super
W) @Kpit e e American Football Confer-
a @ s of the National Football Co NEC)Y The
ck market seems to be positive i eEn FC.
NFCGowiin s mar Rﬁ , and itloses the
ke . f e yedl Singe t r Bowl began in 1967, this

» hasdeld an impressive 28 of 32 year, or 87, t
fthere was a causal relationshi e r‘E ck
market, the e WO wel vesting ou based on

C owever, Iifor am confident that this phe-

awagaly of chance, aconsequence of the iolls

correlations are certain to emerge whe I ElEe e
analyzed.

C @ - er algausalire ship between two factors

rea iSts_@an Befa very tricky business — indeed it can literally be a

religious war. Consider the question of wheth ‘1 cts
t eard thel

prayers of the faithful. C ess a e
pray %r, ta y worthy of the name
has ZE 1€ onvi nonbelievers. Is there a causal relation
betwe ith'and cure? What is the efficacy of prayer?
Anotoriousrecent caseis that of the “Bi ; t SE

apparently embedded ebre i s estsell k

@ 3 in the Torah st five books of the
¢ assassination of Yitzhak Rabin and also e
other historical facts that would have been i SSi u S
the books to know at thegki less tEt o) ibl
were diviBn@ b‘ K
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ThlS igi mpl @ D EV We any true
s betw!

usal z t1 een divine authorship and

1 e‘todes. Skeptlcs of the cod focused on

dlsprovmg the observe ste he causal

re C;PR stati ith these ob-

gly shown the occurrences ofthem to

Aeefsi with expectations in ra e found

several amusmg X ple EV\ ure by Dick
hat’s the It

The final products r st ottin layer-

glve po t- n probablhty matri-

EQ linetp of elght players. The player reughi 8 in

example happen to be arrange V g ski eir

point-win pro r f t00.6.These

-Win Matrices for o=1.0 and =04 A ,

a=1.0

win % 0.40  0.425 0.45 0.475 0.5 0.525  0.55 0.60

b u UB! ‘475 462 .45 438 425 4

475 .46, 45 . 4

.525 4 ‘ 5

8 512 4 . 4 . 8
G 488

¥ ﬁ\‘j\f\ﬂfw

win % 0.40 0.425 0.45 0.475 0.5 0.525 0.55 0.60
.40 — .386 .349 323 . 6 3
425 .614 — .386 3 1 8 251
.45 65 .6, 3 . .301 .266
475 . — . .349 323 .282
.50 .6 .6 .614 — .386 .349
525 718 .699 677 .651 .614 3
.55 734 . . 677 . 49

. 651

.60 63 718
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are fairl i mb i pth\IEWﬂes for each
bet p TS.
tr

B s differ because they were ge ith different
values of the fudge fact 0 u‘1 =3\ ry gentle
skeming ivate yre?ﬁ ee of differ tween these par-
@ . ott matrix used « = 0.4, which our experiments
geSt niakes the simulation most acc ly c 1
Using the appropriat i 'tm e Carlg simulation
houildyyi ably?:l edictionsiof the"Outcome of jai alai
a a e is'still not enough information nuregan in-
ligeft wager on the match. We t 0 st c what
our payoff willbe WHP :REVQE h'deeper into
B“ @ 1 @ j i
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OOKEI?NBEEVPAY s

Q(Q are very concern i € i‘rEch.
Markets are ef nev C&Eﬂl lying es*Market
effic] @ one€ has the information about what is
availdbl&aad pree€ssés it correctly.

he question of whether the_jai alai arke 'SE S
straight to heartef ther R pe togna y Dettihg
on 1 that We usé@lto ct the outcome of jai alai
ma lable™to the general public. Because we are bettin

ains
the public, we can only win if we can interpret thissdata (W
than the rest of the market. We ca Wt[ rket 1
ineffigi K
ney requi

a

1.
Aﬁ res us to build a model of how the
gener blic bets. Once we have an accurate betting m a
compare it with the results of our Monte C i n olksfer i
ficiencies. Any bet thagsthe icra gRlEH ulationsis one
to stay away f S et that thelsi on rates higher than
the public 1 eits @mftarket inefficiency potentially worth exploiti

The issue of market efficiency rears its h icallyi w
stock market. Billions gfgdoliargfare ﬁﬁe j t
by tens OBL@ atchifig mi nute stock ticker
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reports. Quangitaive yEM!IIEJa s)believe that
ﬁc cieSin k market that show up as statisti-
B C nies like D. E. Shaw and Renais e logy hire
large teams of people wj ai e mihe o‘eE\ es to find

suchepatetg, toli eSti‘PR
@ : ttern§ really present, and are they large enough to
git? Mty knowledgeable people believe th e a e stock
market is essentially ran V;! redi If so, it
€ es % inef! c Iyeexist. if they do exist,
E@ . % i ong® The quants have taken their heatinggfalong

e Way.
uati d enV j i_than the stock
> ' t the ave inYai alai is spent in a less
‘ anfone invested in the stock marke egseen
one hanging off the railing at (o] EWling
“You stink S it, ’Rﬁg tt oraclés like
0

A or

e s asllittle ai as I did before beginning

§ 8 ere are bound to be plenty of market i n All

e had to do was find them. EY‘

Q ‘-MlBe& in

Al t (o] g payoffs requires us to face the St eXac

how the fronton makes its money, Runai si ;‘d]E n

is an expensive proposition an Kﬁiﬂ d le¥ Each

' @ t 30{professio ayers who insist on being

i do,thi€ casliters, cleaning people, management, and sto d-

ers. Admission to a fronton costs only a few cofils w

1500 paying spectators pergmatc 'E:V:& venu

streay K P

Q elling@ic

GreenW@ard, frontons make their money by taking a cut of t i

action. Jai alai frontons in the United States a r the \pati=mu

system. Developed b ma rR}iﬁl m the

ninetee r tuel (fwagers ourselves”) system

dispens ers who use their judgment to decide ho h

a given wager should pay. Ollier owned a p in d

veloped his system in regaeti losi (mi t

bookies. B@%ag onyt type of bet is put

110

kets, refreshments, and copies of Pepe’s
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into a si olfo b E } W However,
ughly O% is extracted from this
e fronton (and its partne ent.)
ets see an exampl 1n C following

a‘ 0 c of thegeig winning out-

B @
Position V ‘

Q\G $10 25 g $0  $10
B total amount of money in t ducts
its 20% cut, the eft S e 1 wins

[ . w1ll r ollar 1nvested on the

ﬁ P $3 would pay off $36 00 If n
tch, the payoff per dollar would
off $9 00, The gd¢ ted 1? r oa¥dr fer to

allowable bet — typically $2

Now suppose number 7h EEW
i 5 e of uld be

r
licy ide upon local rules. Thrs isa

§ : event; it occasmnally happens 1

matches that have fewer custo

Dividingup t dsh p cated
pragess. trac S a51de an amount equal
to the i 3 winning entries from the pool, and t eac
winning bettor is assured of gettlng back at 1 W
The remaining money i W ‘é
two ( ) O ow) d mbers. Each of these

dolars Det on the given number and returned

along e 1nitial stake. Thus, the two different place
match are usually dlfferent In the exam 1
at$16.50 whereas 4 tg

hal of t

@ @ 0 be shared among
In addition to the 15-20% deducted from
the fronton also profit
dividing B @’ 1the ad1 1on, or greed

11
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all payoffsat the wack rEﬂ ‘E}Ww You see
&t npt$1484 7% t happens to that extra $0.07 per
B twhehever the pool works out t swer is that
it is deducted as breaka et ie e e fronton
i lingPR ese penni inly add up. The
B - verale,

OhD
: s , 0 ickel per winning ticket, thusadding
T pefcentage point or two to the h a tdge. 1 works
out as a lower percentag b SV:\i cta, ause it is a
egli@i the Ff, I ent$ a More serious cut of the
e aS

ayo

Bomputers used today crunch selpayo Wns in

a fraction of a.sec Thul EZV;I S ithin a

i & jion ofigdch ma h 1S somewhat faster than in

ﬁ i 1 those®precomputer days, the mone ing ool

putations had to be done by h T iy ;E ickly

and accuratelyen o0 sa eEd piCi lers was
ct.

al“interesting implications of the pari 1 $ystem.

irst, the exact payoffs for any bet a t l‘bEn ce.

To estimate th will RIEY e how other

i reas@n, y on or racetrack has an elec-

C payo
ar@®t monitor thatflashes the current oddsfo ofsi
wager. Many “professional” ga T s t S
board and place gveix bgtat the Rﬁu n ayers
: e rest of the b population. Observe the
asifio games, for you always know that a correct bet,on

black in roulette pays off at two-to-one regardl 0 0
ple have also invested WT

B | systefl, ever arr'theoretically pick
the VB ale frofiton still makes money.! This is not
true o inos and to my way of thinking makes frontons m i i

places than casinos. Frontons want you to c s
to lose. Q K

1 This is%\ cause many states guarantee bettors a minim n
(say 10 n every winning bet, which would have to co th seif eve
body picked the same winner. This would itua n jai alai. Suc
minus pools do arise 0cod8ia ifY horse g ically whea w rse
goes up Bt competitio
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MODELING THE PAYOFFS
¥ Wls are suffi-
0

egyam

st y bet, the more you are almost
e ver, itshows up clearlyin al§ with sys-
tems bettors Everycasr allarge isticated

S i IPR‘ y suc r's every move. If

the seg r u using ahy orbrdden equipment (like.a com-

e otr shoe) or any successfu mati ke card
countmg in blackjack), yo V ‘A ear h ough to

back.

..O

e I showed up at the fronto ith snyflaptop
pU er and a system guaran i i alai.
Managem o s 20%
ust ey to make money. If I were
be aking money from other b is is

ne o the frontons concern.
Ollier’ syste but wds ini-
1y @ 1ted tate ettors then (asnow) wanted

O

3 n Tong shots that pald off (if succ 0
Under the pari-mutuel system © E
i eq eh (o) a 1pulate
3 i ' thanith otted share

idesstarted s 1ftmg against them, bookma

.‘c tofeo
pete by paying offat the same oddsas t EW
advantage that y, ould Rot Rﬁ hen
yo ] @ s took advant e situation by investing
rel ntS of money at the track on everythmg ex

horse they wanted and then large amounts at 1 feW

Their prehmmary wager
S, W t en ad 0 match One
erelputout of busmess, and now the pari-mutuel

paid g
by onl
syste g roughout horse racing and jai alai. \EW

Being aplefto ai ala s nofie (o} make money. We
need to Be @b

em better than other people.
Remember that glorlous 4-2-1 trifecta trj W
via Pepe’s Green Card. Suiig, P ickedia R a T
evemng ‘ 124 ) fora$ resents a terrible
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CALCULATED BETS
tuent CEVE E}Wt back $60
K{fgr ces g d 336-to-1 shot.
B payoft so low? Every yutz whobeu een Card
that night probably bet —2-0t e;‘aE: endously
d N, S. Thpl offproba ul ve'been three or
fﬁ@ ithouflthe iBfluénce of Pepe’s disciples. Althqugh it is
ib predict who Pepe will pic ca s to get
a handle on how thepubli ‘ﬁ
gead o e beh? inferpreti e statistical evi-
B g & ffs.®My belief is that there are thr jor factors
at'tie betting public uses to deci WE p c‘léw
KcillsBeR e ttor is given the nightly pro-
: as'he or she walks into the fronton. iti the
playing schedule, the progr igal e iEWes of
the perforpaam che .Rﬁs siSts e win, place,
ﬁ @ ach player thi sometimes supplemented
he ( cord in the particular game numb e le,
a reader of the program might | e llf n nd
Guisasgla % d of R ubles{teaniii ames and
1@ rsondl record —12-20 in the 139 Game 3’s
this®8eason.
Personally, I cannot imagine w y 0 I‘ﬁEp s
Game 3 tecordmusef pre Rﬁn orglt baseball
e . Butll don . If I know that people are
fosmddtion to bet, it potentially provides some kind of edge
or me if I am making more rational foreca W
B Records of post positignsg Th V i‘l des table
S ing Kwin a uiniela, exacta, and
t:E e i ths far this season. These tables alert the
be o much of what we learned from our initial Mont i
lation, namely that certain combinatio C 0 Et
others. R
r‘ i editifac e

i Pepe’s Green Card

m Wh @ ight i
and (S\base irthdays and lucky hotel room numbers e
doesn’t seem to be very much one can d is/§o iw
Presumably these esseatially #Ando tR_IEC el e
out. FBbet n4-8q becCause she likes
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MODELING THE PAYOFFS
gree le u EV !ﬂ tho thinks
Q e bu

B e most straightforward a Waccounts
for post position i s ‘) h&times that the
&urP imtiin the project, we had a logged

alal matches. This was a lar

h @atdbase to
prov1de some meanlngful resul ccessful
1-2 quinie ly RE easit e payoff of
‘1 was 26 40p ese are enough results to
at'a 4-8 quiniela bet should etter

thana 1-2 qulnlela if, in fa atlo E
:F yofifs are nor-
‘ ; urned per dollar invested sq that we
rly combine the results from Da two
frontons have differ vi" erag yoffs

e' E

able 6.1 presents the aver w
% erag 11ar varies
; s tim

esult occurred Thls means

3 hedpul art enough to understand that e
comeinmore often than othe
this so -- p e

ublig is
es nganomalyin these datais thatthe pubhc refers

ettingon 1 rather than 2. Two-to-win pays
than 1-to-win, e Pﬁ
6 ep

yoff for quiniela bets. The payoffs per
e from $16.53 to $47.62, a much narrower b
number of occurrences (86 to 455 E
dervalues t ospreeniing E
also ; S bettlng in which it
hasl 0 dstounderbet the
B Table 6.3 presents the average payoff fo EW
S PREV!
e eval (S

11'as the simpler
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CALCULATED BETS

N 'Im.‘Ierage I nd Show Payoffs firo ia and Milford

Dania Milford Totals

Matinee Evening Matinee Evening Average
Bet

Type Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$

i w% 31‘ $12l) ‘266 $19.04 341 $19.34 1112 $6.23
b\ $12.70 321 $11.94 266  $20.00 d 5 $6.54
in 3 177 $13.38 287  $12. 0 . $6.76
Win 4 165 $13:25 267 . . 9 $7.20
$ 251 .0 8\ $21. 911 $7.16

220 W $16.7. 886 $8.11

6 203 $17.54 230  $22.86 $8.14

249 $15.66 48 $8.01

692 82 $3.04

2558 $2.92

53 9.81 674  $10.14 2224 3.44

469 $10.59 606 _$ 8 3.76

456 5! 1 4.02
4 13.06 1 $4.36

.37 1 14 $4.45

1 8 $13.34 1491 $4.62

888 $5.72 1112 $6.11

Shi
Show
Show
Sh
Sho
Sho
Sho
$35.79 to $135.19) is only
] : at of quinielas, but the band of occurrencesg is
much wider (17 to 269). Indeed, the averag fo rest
(6-8) is substantially less thran t cu reith e
ti
BT rmodelof trifecta payoffs. These payoffs were

su 0 agroupingand averaging procedure (to be discu e
that explains why trifectas 7-1-2 and Ew
Milford matinee f tho REV courredsin the
“500

l intes
tri

t
I uide to Jai-Alai, Keevers reports t e
fectas 5-2—4 and 5-3-2 came up most fr n ider
the question in 198 d —2— 'E— m| s
fretu@t@Kesp ve of the trifectas.
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MODELING THE PAYOFFS

Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$

3
1-4
1-5

6-8
7-8

Dania Milford Totals

Matinee Evening Matinee Evening Average

B .-
‘26.32 105 $70.82 55 $17.46

133 $56.
$26.82 82 .4 3 $17.29
61. 3 .58 $19.19
.37 09 6 W37 $19.60
5

g 111 $68.66 342 $23.01
$44.57 60 $75.84 82 $69.34 _ 2 23.29

48" $46.71 59 $8. K 2| $26.07

65 $32.16 136 $2 7 .94 3 $16.53
8 3 $2 9.46 6 $ 3 $16.86
3 $32:85 1 g 127 $54.59 399 $18.24

589,36 0 $36. 72 $92.75 117 $68 02 3.18

83 $41.73 79 $ 97 68223 1.82

78 $48. 5! 7! 2 25.92

$44. 6 $7719 3! 270 $23.65

$38.5. 7 . 93 $75.19 313 $21.77

46.40 72 $81.48 86
64 $47.53 81 $72

69 45.52 0.
$65.96 9 67
1 0.57 53 $ 54

.29 60 $70.49 68

$43. 80 $49.56 62 $92.77 3W 279 ¥
20 $84.39 40 $84.77 38 45887 133 43362
31 $ 8.15 34 59 $79.

.98 5 98 4 $84.83 206 $28.99

$93.71 28 $133.10 32 $145.25 98 $47.62
28 $87.22 29  $106.61 g

$100.88

FB@ h, Coming in 58 times and behind only
1- (58), 2-3-1 (60), 2-5-1 (65), 4-1-3 (68), 4-2-3 (67 4
5-3-1 (60), 6-1-4 (63), and 6-2-5_(5 S EW
flying triples were gui pres R e expect ff fér
r by @lmosti $ ollar invested than
Let’s compare these results with our grigin e imau
yer Eo S ion,
G trifegtas s béen 1-4-2 and
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CALCULATED BETS

o~ vids ABR;E”SV"'_&E“ Miford

Dania Milford Totals

Matinee Evening Matinee Evening Average

Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$

Beo2r ™ 57 s10
3'\ 027~ 57 $106.54 65  $110.83_ 287 M $38.50
Ué%.ss 50  $90.13 38§l 46 $40.63
3
3
148

1-4 25 $118.13 36 $ 23.1 $124723 $47.92

$ .09 2 $ $49.25
el 4 7 $146.86 4 6 $137.37 $59.39
6 $129.87 9 $152.52 47 $139.03 14 57.77
32 $160.12 26 $18: 38 68.75
64 $8 $ 9857 $38.78
$10 $142.75 1 1 $44.20
4 g
5 1.25
29

9
$9 42 $132.70 55 $49.32

$10

1
g 45 $114.87 51 $128. 0 $46.45
6 $126.39 $118.03 26 $14 0 . 1 .59
2-7 25 $137.04 40 140. 1 5 $140. 15 7.74
2-8 $1 KSL 0 58024 $130. 31 $60.97
1

3

$ @ $84.0 44 K 77 $92.18 219 $35.79

$900 87.90 42 $88.46 64 $87.49 36:97

$156.56 33 $147.48 24 $163. 83476 0 6
3-5 19 $126.57 35 46.77 . 34 7454 104 $64/03
3-6 14 $169 144.81 7.7 24 204 $68.20
3 18 $ 5 69.64 W 32 1 $134.19 118 $61.99
3- 9] 1 $148.71 29 $164.41 39 $159.77 124 $61.5
4- 43 $99.31 69 $84.08 67 $88.73 $985. 69
4-2 46 $92.82 76 $85.20 7 74 .9 6
4-3 36 $125.46, $124.82 3 7 7.9 51.1
4-5 .33 0: $277.83 7 $99.82
4-6 2 6 4 $224.40 8 $329.96 42 $93.39
4-7 .50 2 $203.50 9 $270.00 1 $162.03 6 83,

4-8 14 $179.08 26 $213.55 16 $203.42

5-1 30 $103.40
5-2 $83.38

83. 0
$ 2 $42:83
$1 3 $39.17

8
18 $163.68 38  $168.22 112 $73.80

5-3 36 ) 54 $110.82 209 $44.91
5-4 a .

5-6 7 $291.30 20 $349.29 15 $262.64 11 $365.29 53 19
5-7 10 $224.29 11 $311.60 8 $255.71 20, 25 9 101884
5-8 8 $247.57 4 $192.45 10 . 1 0 81.
6-1 29 47 2 5 6. 1 1.70
6-2 2 46 125.3 113.48 171 $47.66
6-3 4 16 2 $105.22 62 $116.39 20 $45.2

6-4 38 46

O 1
M. $140.95 39  $127.51 46  $I3 :
65 13 $30517 19  $251.82 20 4 0.1 7 23
67 8  $343.65 11 . 4 6600 48 5
6-8 1 ﬁan $3 3 $B6O0 (1 5 W 17" 11121
DU " -
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MODELING THE PAYOFFS

~A
B Dania Milford Totals

Matinee Evening Matinee Evening Average

Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$

Mor26™ 21 513
51.28 21  $133.34 35 $130 05 $58.15
u% 84 43 $128 55 48  $1 $52.43
7-3 31  $151.80 27.1 $55.59
-4 22 8 w 23 $51.92
3 $ 0.18

5 $158 05 132 $65.73
$279 07 14 $222 58 4 16.66

$30T.44 12 $397 10

11 21 26.70

28 $158 11 $12 ‘4 5 $61.45

8 2 $14 $1 13 $59.30
@ $123.44 $123.59 157 $49.10

029 $118.94 46 $128 93 62 $112. .10

$118.11 44 $147.63 $H9. 1 1.78

11 $262 31 . $195. 9 4.41

8-7 . 1 . 36 ° $130.75

$2

which should have occurred
5-1-4 and 5-2-4. But YE
is, ergfice ent P reﬂects the
& h con31stent1y avoid putting the best
s¥in the two most advantageous positio
§e C ec@KﬂePRﬁﬁV ‘E !tlay‘er

itial post e performed some com-
k correlations between the average payoffs

i ei is a bette
e ink much of how we
\Eithe hes results justify using our simple tables
@ !Elo sE!iﬁs with our expected
: gh

system. To evaluate our method, we used i
to replay all games fromgthe pr ' in
ProbablllB® @ Th resulf o ame’s 51mulat10n
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CALCULATED BETS

W

PN Mge Trifegts PaYfs ffom Danlg an (1'and 2 to Win)
Dania Milford Totals
Matinee Evening Matinee Evening Average
Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$
I‘ mn -
— 283 W *35.82 6 $931.15 7 $1031. 4 $278.63
2 8 46.41 7 $435.82 7 . $228.23
1-2-5 7 $389.97 13 $ 600. 8 .70 4 $204.14
1-2-6 9 $378 $ 5.89 18 7 58 $171.20
— 90.86 $441°18 1 1 19 $510.47 48 $192.83
1 $532.54 6 $931.15 4 $1602. 1 359.30
$390.86 10 $357.56 7 $7 1 196.54
-3-4 0 $651.51 1 $1848.91 $530.90
1-3-5 09.3 $1848.91 4 $259.88
$1031.31 25 $261.70
3 3 ! $600.65 11 $661.04 43 $198.03
$446.56 7 $435.82 8 $821.8 9 7 8 7.38
—4-2 8 $346.41 13 $357. 791.87 5 5 94.31
1-4-3 4 $446 $619. 1 8 $103 1 23.04
6 $617.41 0 4 $1746.80 3 $405.58
1 19.8 2 $1848.91 7 $1031.31 13 $376:50
1 512736 7 $435.82 7 $791.87 6 1479 .62
1-4— 5 $409.37 4 $532.54 9 $ .01
45.53 1 $ 1 .25
8 379.95 12 $6. 43 $200.88
3 9.84 6 . 3 $1795.16 14 $367.23
0 $619.84 2 $1848.91 2 $1746.80 9.
3 $619.84 2 $1848.9 $H7 14
3 $619.84 1 7 3181 20 0458
1.48 .09 11 661104 227.92
.82 4 7 $653.24 43 $201.07
5 0 $892.28 15 $559.60 32 $219.32
1 $617.46 3 $1424.04 2 $1746.80 46084
1 $617.46 1 $1848.91 17468 3
0 $619. 3 6 $480.3
8 5 98I 5 $ .35 $283.67
@ $ 13 $608.8 $560.21 42 $194.27
9 $398.4 7 $791.87 11 $661.04 32 $221.50
1-7-5 $3808 5 $547.30 7 $791.87 10 $661.04 29 9
1-7-6 1 $651.51 0 $619.84 6 $931.15 3 5. 1 398.3
1-7-8 0 $651.51 0 $619.84 0 8| $1 1 58
1-8-2 1 $651.5 1 0 8. $17 1 25.
1-8-3 4 5 92. 777570 25 $244.39
1-8-4 5 8 $821.88 13 $613.99 34 $222.07
1-8-5 5 6 496.42 10 $705.09 10 $661.04 31
1-8-6 4 446.56 2 $617.46 3 $1424.04 2 0 2.
1-8-7 1 $65151 0 $619.8K PIRE 530.2
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MODELING THE PAYOFFS ! '

~N\Y cont

Dania Milford Totals

Matinee Evening Matinee Evening Average

Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$

U 5‘\ %47.30 5 $892.28 5 $321.67
90.86 $379.95 $203.75
2-1-5 $446 56 8 $ $555. 18 1.6 $187.61
2-1-6 4§ 1.7890 20 $184.94
-~ $357. 10 $661.04 $220.70
g $ $1848 91 5  $117 301.83
1 S 18 $352.25 0.47 $176.14
2-3-4 1_ $61 $1256.37 1795.16 5% $396.78
2-3-5 $43 .09 $ 8  $239.93
$35 0 $661.04 24  $236.10
6 Wh$496:42 9 $871.78 9 $772.16_ _ 29 6.71
9  $398.43 7 $791 11 661. 15.72
—4-1 17 $248 74 10 $357. 600.65 1 6 74.57
2-4-3 2___ $554406 $619. 705, 3| 2 283.66
2 $619.8 0 $1746.80 2 $454.01
2 19.8 4 $1256.37 1 $1746.80 10 _$37%.12
2 512736 6  $496.42 5 $892.28 8 264.49
2-4- 4 $446.56 11  $382.22 6 $641 3 .37
2-5-1 1 09.13 7 2 $451. 65\ $M2.47
2- 379.95 0. 14 $ 44 $205.31
2-5 1 7.46 9 $871.78 3 $1795.16 15 $351 55
2-5 0" $619.84 2 $1848.91 2 $1746.8
2-5 4 $532.54 3 $1424.0 8
2-5-8 5 9 10 661040 17
2-6-1 1 16 55960 211. 15
2-6- 0 70. $452.54 48  $180.24
2-6-4 5 $892.28 9 $772.16 21  $268.44
2-6-5 56 3 2 $1848.91 4 $1602.2 46245
2-6-7 0  $651.51 0 2 1795.1 \
2-6-8 0  $651.51 0 ‘ 2 4 $584.0
2-7-1 2 1 0 1 1.0 $228.00
2-7-3 $ . $641.83 34  $221.44
2-7-4 3 $3%9.9 6 $931.15 17 $560.21 34  $215.45
2-7-5 $409: 5  $547.30 8 $821.88 8 $777.70 26 6.0
2-7-6 0  $651.51 1 $617.46 0 $1848 91 46. $495.
2-7-8 0  $651.51 1 $617.46 0 4 $1 $49
2-8-1 0  $651. 1 0 $1746:80 45.50
2-8-3 4 W5 65324 24 $263.81
2-8-4 1 6 7 5  $1179.35 28  $241.92
2-8-5 2 \ 7 435.82 12 $600.65 10 $661.04
2-8-6 6 $390.86 6 $496.42 4 $1256.37
2-8-7 0  $651.51 2
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CALCULATED BETS ! '

Bm Mge Tri (3'and 4 to Win)

Dania Milford Totals

Matinee Evening Matinee Evening Average
Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$
UV '\ $*2 22 8‘ 7$821 88 $66 7 $218.45
9.37 8 $379 95 8 . .2 $208.14

3-1-5 7 $389.97 9 705.0 .60 4 $202.59
$389 . 4 W32 $224.09
$772.16 31 $230.29

$931. 15 $641. 2 245.35
11 $382 22 $7 S$¥7.70 $219.97
7 $43 $661.04 $220.54
1 $35. $203.03
] . $357. $541.67 37 $200.49
$864. 0 357. 6 $931.15 6 $1179.35 4 3.45
9 $398.43 5 $892.2 6 72.16
—4-1 $346 41 7 $435. 3] 4 6 33.52
3-4-2 $39048 $379.9 2 6 7 3 210.85
63 $617.4 1 1 $1746.80 5 $428.36
3 » § 17.4 1 $1848 91 3 $1795.16 6 $504.82
3 9 5 $547.30 7 $791 87 3 5. 321.09
3-5- 7 $389 97 13 $357.57 7 $66I1. 3 .49
3-5-2 9 $378.1 9 8.43 1 $560. 0 $203.90
0, 1 617.46 0 $1795.1 1 $308.73
( 9.84 1 1848.91 1 $1746.80 2 $599.28
0 0 $619.84 2 $1848.91 2 $1746.80 99
2 4 $532.54 $1848.9 $ 0 9 7
7 5 $5 30 0 61804 7 2. 2
6 41 10 661 202.78
,84 $IB481 1795.16 3 $598.39
61 $1848.91 0 $1795.16 1 $616.30
$651. 0 $619.84 $1848.91 1 $1746.80 604896
3-6-8 0 $651.51 0 $619.84 1 $1848.91 79, 1 A
3-7-1 6 $390.86 6 $496. 1 .70 $236.2
3-7-2 2 $5 4 4 7 $1031.31 $291.38
3-7-4 ¢ i b 11 $6 41 $772.16 33 $223.40
3-7-5 g 4 $582.5 3 $1424.04 4 $1602.27 12 $412.60
3-7-6 0 $619.84 4 $1256.37 3 $1795.16 8 4.5
3-7-8 0 $651 51 1 $617.46 0 $1848.91 1 6.8 $4
3-8-1 6 $390.86 4 $532,54 11 $60 $1602. 5 26.
3-8-2 . 3, 6 5 $7 4 54.
3-8-4 [ 5 777.70 25 $238.96
3-8-5 | 3 10 $661.04 $260.89
3-8-6 . 3 $1424 04 $1031.31
3-8-7 651.51 0  $619.84 1

oOK PREVIE
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MODELING THE PAYOFFS

W

n nu .5, conti d
Dania Milford Totals
Matinee Evening Matinee Evening Average
Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$
AU%Q'\ g57.56 = 13 $609.87 17 $560.. 7 $190.85
6 0.86 22 $197.62 21 9 K $124.59
4-1-5 10 $423.17 11 $ 31.1 2 .23 4 $201.95
4-1-6 4 $ 5 $ .09 10 4 28 $232.57
1+ 6 $496. 8 13 $613.99 28 $233.22
$436.82 2 $600.65 9 $772.1 3 223.05
5390.86 14 $345.53 11 $6! 1 $641.83 $195.29
—2-3 11 $208.75 19 $20, 1.94 $451°83 $121.02
4-2-5 1 $423 $37 $%05.09 $215.63
6 § $441 0 $661.04 32 $233.39
$ 8 $379! $931.15 6  $1179.35 23 3.01
3979 7 $435.82 11 $600.41 13 1 04.01
—3-1 7 $389.97 15 $373. 1 7! 2 5. 07.54
4-3-2 10 $42 $379. 2 6 7 3 213.48
6§ $619.8! 6 3 $1795.16 13 $377.92
17.4 2 $1848.91 5 $1179.35 11 $388.68
4 51236 $617.46 9 $871.78 6 9, 308.49
4-=3- 4 $446.56 4 $532.54 3 4 $ 2 1.79
4-5-1 2 $554.06, 79.95 1. 1 $658. 0 $229.28
/ 2 617.46 1. 10 $661.0 23 $241.81
2 7.46 3 1424.04 7 $1031.31 12 $370.66
1 $617.46 0 $1848.91 0 $1795.16 08
1 $617.46 0  $1848.9 $17935:16 1 3
1 $617.46 1 46.80 4 4 6
$619.84 .37 2 746 409.52
.46 2 602.27 15 $351.42
4 4 $1256.37 1 $1746.80 14 $322.52
. 6 $496.42 2 $1848.91 5 $1179.35 34,00
4-7-3 $512.36 2 $617.46 2 $1848.91 8
4-7-5 $651.51 1 $617. A
4 8! 7 $365.92
$ 6 $930.1 $1031.31 17 $320.01
$496.4 5 $892.28 15 $559.60 29 $225.62
$617.46 3 $1424.04 $1602.27
0 $619.84 0 $1848.91
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CALCULATED BETS ! '

Aanwe Trifects PaY8its from Darid an (5 8nd 6 to Win)

Dania Milford Totals

Matinee Evening Matinee Evening Average

Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$
1

UW“ g32.54- 13‘ $609.87 10 $661 1 $219.50
6 90.86 18 $352.25 19 1 . $160.54
5-1-4 4 $446.56 19 $ 342. 6 .00 $112.41
$651.5 $ 2.28 5 5 167  $321.67
)6 2 $617.46 8 2 $1746.80 11 $347.56
$512:36 $547.30 1 $1848.91 3 $1795. 379.02
$446.56 13 $357.57 6 $9. 1 .04 220.70
$389.97 9 $3 00.65 $857.83 $178.60
0 1 $37 .19 $ 4 $142.52
$49 $ 9 $772.16 22 $272.44
2 $61746 7 $791.87 5 $1179.35 18 5.77
$446.56 $435.82 6 $931.1 4 602" 1 5.58
—3-1 12 $349.1 10 $357. 1 437.19 9 1 64.74
5-3-2 $352. 6! 5 5 74.97
$547.3 9 $1031.31 24 $298.27
5 19.8 4 $1256.37 2 $1746.80
5 $617.46 4 $1256.37 5 1
5-3— $496.42 5 9 1
5-4-1 . 57.56 1 $
5- 3 357.56 2. 13 $6 $208.58
5— ) 2.54 3 1422.04 7 $1031.31 16 $340.60
5-4 0 $661. $619.84 0 $1848.91 1 $1746.80 2.
5- 0 $651.51 0 $619.84 1 $1848.9 $79541 4
5-4-8 0 $651.51 2 $617.46 9 6 17985 9 991 6
5-6-1 1 $651. 7.46 .8 1 746,80 306.44
5-6- .84 2 4 1602.27 10 $462.45
5-6-3| 6 6 5 $892.28 3 $1795.16 10 $391.68
5-6-4 51.51 2 $617.46 1 $1848.91 3 $1795.16 50482
5-7-1 0 $651.51 1 $617.46 5 $892.28 1746.8 7
5-7-2 1 $651.51 3 $619. 2 $448.3
5-7-3 4 $446:56 4 ¥ 7 $1031.31 $337.40
5-7-4 $ $1848.9 $1031.31 8 $339.39
5-8-1 $619.8: 0 $1848.91 1 $1746.80 1 $582.27
5-8-2 $619.84 1 $1848.91 0 $1795.16 1 6.3
5-8-3 3 $512.3 3 $619.84 5
5-8-4 1 $651.51 0 $619.84 3
1

$89228 2 1659 LI 53
514 $1602. 48
586 0 $651.5f UIK 151848 $17 4\ 602
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An‘l .6,) continded

Dania Milford Totals

Matinee Evening Matinee Evening Average

Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$

m -
s W“ !32.54 6 $931.15 3 $1795 15 g $351.77
1 5 09.37 11 $382.22 5 9 . $230.97
$ 437. 1 .8 $159.55
$ 3.3 23 2 W 52%  $162.85
4.0 5 2
» 4

$617.46 04 $1179.35 1 $380.10
$617.46 0 $1848.91 $1602.27, 458.97
$532.54 4 $1 $ .35 353.31
$5 $1848.91 1879.35 $343.76
$37 .04 $ 8 $178.63
$35 $ 5 $388.58 58 $162.25
$61746 5 $892.28 5 $1179.35 13 8.15
$619.84 3 $1424.0 3 7 7 06.42
$398. 1 6! 7 79.59
$357. 8 6! 4 198.60
$532. 5 772.16 19 $273.39

79.9 16 $408.86 10 $661.04 38 $178,87

$619.84 8 $821.88 6 1879 325.08
$532.54 4 5 1746. 1 .59
$589.
$661.

6-4-1 12 $349.1 1 57.56 5 1 48 \ $192.03
6 441.48 0. 10 39 $210.93
6 7 5.82 7 $791.87 8 $777.70 31  $230.60
6-4 2 4 5% $547.30 2 $1848.91 4 $1602.27
64 2 $554.06 2 $617.46 4 $1256.3 1
6-4-8 1 $651.51 0  $619.84 3 5 179:85
6-5-1 3 _$512. 7.46 .8 4 602:27
6-5- .46 5 9 1031.31 16  $316.56
6-5- 4962 3 $1424.04 9 $772.16 19 $292.40
6-5-4 651.51 0  $619.84 2 $1848.91 6  $1179.35 435023
6-5-8 0  $651.51 0  $619.84 2 $1848.91 1746.8 )
6-7-1 0  $651.51 1 $617. 1 746.8 6  $427.6
6-7-2 0 5 4 ! 4 $1602.2 $550.53
6-7-3 $ $1256.3 $1602.27 13 $399.81
6-7-4 $6117.41 $1256.37 5 $1179.35 10  $394.95
6-7-5 $6 $619.84 $1424.04 1

2

$1848.91
6-8-3 0 $651.51 0  $619.84 $18
$61746

4

< 3

6-8-1 0 $651.51 0  $619.84 0
1

0

1

$1746.80 4 1.5
. 5
. 59
7 71.

4 $602.87
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(7 tnd 8 to Win)

ﬂBn Mge Tri s ffom Danig an
Dania Milford Totals
Matinee Evening Matinee Evening Average
Bet Count Payoff Count Payoff Count Payoff  Count Payoff = Count Payoff/$
746 ™ 0 siss
— $6. .5‘\ 17.46 0 $1848.91 5 $1179.. 7 $371.44
IU 4.06 1 $617.46 2 $18. 1 . 6, $446.28
7-1-4 0 $651.51 4 $ 48. 1.3 $361.85
7-1-5 5 $409.37 $ 1.8 14 3 W 4 $213.36
— $446 6 $301° 7 $1179.35 33 $249.43
— b $61%.46 2 $1848.91 2 $1746.8 502.43
P651T.51 4 $532.54 2 $184 $ . $443.40
—2-3 1 $651.51 4 $53 .87 1746780 3 $293.91
7-2-4 4 $446 $49 41 $ 1 $218.95
3 $38 $ 8 $541.67 50 $187.85
b 2 $441 1 $609.87 9 $772.16 39 1.32
$651 1 $617.46 1 $1848.91 1 746" 3 02.43
2 $554.06 6 $496. 1 6 7 0. 55.82
5 $409 $496. 8 8 2 251.05
44 $619.8 6 3 $1602.27 14 $349.41
96.4: 12 $600.65 14 $641.83 41 $209.48
44656 $435.82 9 $871.78 14 1 286.15
1 $651.51 0 $619.84 3 2 1¥95 42
5 $409.37 6.42 5 1 $589. 41 $197.32
890 7 435.82 9. 12 $653. 38 $209.31
2.54 8 $8 10 $661.04 24 $250.59
X 2 $617.46 $892.28 5 $1179.35 30,
$554.06 4 $532.54 5 $892.2 3 17 7
2 $554.06 1 $617.46 2 2 74 0 3 5
3 $ .36 $699.84 .8 11 66104 225.50
3 42 2 $772.16 26 $260.23
1 3 1 $600.41 7 $1031.31 36 $216.15
.06 3 $619.84 6 $931.15 9 $772.16 288,13
0 $651.51 0 $619.84 $1848.91 1
0 $651.51 0 $619. 1 .
0 $617 2 $541.17
2 $1848.9 7 $475.27
$617.4 3 $1424.04 $1795.16 9 $453.55
$619.84 3 $1424.04 5 $1179.35 11 $392.6
0 $651.51 0 $619.84 1 $1848.91 3 95. .
0 $651.51 0 $619.84 1 $484: $1985., $61
0 $651.51 1 1746 0 @ 8 $17 4590
5 1 $1348. 602727 5 $550.53
0 5| 9 3 $1424. 3 $1795.16 6 $536.53
0 0 19.84 1 $1848.91 6 $1179.35 7 0
0 651.51 $617.46 3 $1424.04 5 35 00.
0 $651.51 0 $619.84 1 79 616.3

P
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AA‘I .7\ contintied

Dania Milford Totals

Matinee Evening Matinee Evening Average

Bet Count Payoff Count Payoff Count Payoff Count Payoff Count Payoff/$

Bras ™ 27
N WS“ $617.46 2 $1848.91 1 $1746. 4 $530.90
1 1.51 1 $617.46 0  $1848. .8 $445.50

8-1-4 3 $512.36 3 92.2 3 .16 1 $355.76
g 41 .87 8 0 31 $220.23
2 5 18 $541.67 44 $193.81

6 $931.15 9 $772.1 3 235.63

0 $184. 1746. 361.26
1424.04 17446 $460.44

91 $403.06

$613.99 37 $208.86

1
1
1 $573.33 9 $772.16 _ _41 4.96
$496.42 13 $609.87 1 4 39.47
$617. 3 $HA7 87.13
435.8! 9 23 54.56
$617.4 4 2 $1746.80 8 $434.27
35.8 7 $791.87 11 $661.04 $222.34
$382.22 20 $495.33 10 1. .82
$379.95 7 .53
5.82 10 $6 $205.66
357.57 2 $653.2 $212.34
7.56 10 $705. 8 $777.70 28 $221.86
$619.84 5 $892.28 8 $777.70 69

$379.95 5 $892.2. 48 29
8-4-7 4 2 $617.46 5 2 53124 4 1
8-5-1 5 .42 09 9 72 239.32
8-5- .53 913 777.70 33 $219.19
8-5-3 37 $600.41 17 $560.21 41 $193.15
8-5-4 3 $619.84 6 $931.15 10 $661.04 250079
8-5-6 2 1 $617.46 3 $1424.04 0 A
8-5-7 0 2 $617. 8 $318.3
8-6-1 2 $ 3 4 $403.19
8-6-2 . 8 $821188 $661.04 20 $250.63
8-6-3 398.4 6 $931.15 6  $1179.35 22 $288.17
8-6-4 $512086 $619.84 6 $931.15 13 $613.99 25 8.8
8-6-5 0  $651.51 1 $617.46 3 $1424.04 4 2.2 4
8-7-1 0  $651.51 2 $617.46 0 8 $1 4 44
8-7-2 1 $651.51 619184 1 . 1 174 3 08.
8-7-3 5 9 0 48. 95. 5 $469.84
8-7-4 1 5 $617. 3 1424.0 2 $1746.80 7 $460.44
8-7-5 0 1% $619.84 3 $1424.04 $1795.16 6
8-7-6 0 651.51 0  $619.84 0  $184891

OOK
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CALCULATED BETS
was a p abili 1str V ‘ Wh possible
tK}rlng payo could predict what the payoff
tcome and make a simul ed value
Was sufﬁc1ent to justify E‘E
BGt6 lue ‘g rb obability p, and
i s ormula

given Py th

E(X) = \
tion t nlyif x"happens, but we must

@ dle x) is greater than Ze1o a bet

fe positive returns. If E x) 1s et like

the plague.

‘ trat m lated wagers on all bets
t Pposttive return. And our ﬁrst at
1ng using these average C w
2 fit K&ﬁ Iy $20,000.
' bly, uite these results But the key
Otr simulated success was due to thc
] ate ra & rtan ‘Eus icious
esti
ath

ing. Any program can fail

oW a ematlcal model is partlcu I lefna

because, even 1f the program is i
some 1mp reali RS mmer to

to trist numb appentobespitout. As

a Andrew Grove says, “Only the paran01d S
As my mother could have told me, if we were ‘W
easily, there had to be a catc
r the my‘the payoff for any

mat‘/cB h money was wagered in total and
how 1

s pool was 1nvested on the successful outco
we add winning money to the pool
that will be pa1 ff Rﬁ rage
1ss the fact that our
e l ge'the payoffs As we will see in the dis
that follows, this factor can be very significa W
Investing in the sto bea RE
bling anB 6% li system than one
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governe b E¥ WIS put into
@ Wh d a jai alai or racetrack mu-
gl & these sports? There are reasons
par1 mutuel wagen vestment
Q Qr !ransactzon We have se ut20%
of each bet as a cost f ns th must do

i a even.

y comparison,

ansagtion! ]ust pennies per share inma rkets,
1cular y for large transactio Wshght
Mr: EV
C es porttant reasons for the suc-
‘ uter

ding systems for stocks, w stanta-

eously to price changes i t inor
i jeal st i orless, and
; uld rt-term tradlng strategy

‘thelpool - Large investors hke the stock i
absorb great amounts of l
e b hare ewspaper
e

ere ffrad ay. My 1000 share trade will
market, yet it would represent i

the order of one mrlhon doll j i
bet to ntly
@ n T when I find an excellent

jai alal I can't put enough money on it to take

s1gn1ﬁcant advantage of my insight.
The so called y, oc E
ﬁK IS easance and

are, by definition, small. Hence the total

f all'the stock is relatlvely low. The current price
is exactly what the last person p £
b ea E ay.' 1
ac 0

: ings my co-conspirator,

isi : ; da Eventually, honest bettors wﬂl see t

stock 1s moving and want to get some of W
sell them all of my his ﬁE

rid of Bc@ @ K
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CALCULATED BETS

act i El%o\ Exc ime and effort

% sys for j i2Erarkly, it can’t be justified on any

allbasts. I did it because it was a o/do. I once

read a description of an j ng & a o would

¢ ollarm dollags h ®That motivation,

i r ign Bensefprobably also applied to me. AlLof us, I

< rverse thrill that comes onl S aking

money gambling is aformy t gg e we Know that the

B @ @Knst u i je resent: effort to beat back
S 10IrCes (0) .

ugh understanding and intellect
i ildi stem
was my attempt al o g v bgo tempt
e K}Stl i o0 do you think was a more

B gito ontemplate? W

Measui l&ﬁVh\Eﬂl
LKOH factth wn bets impact the payoffs
St

der of business is to estimate the,si e ng
pools that we are impacting. ‘E
i re of R ealthof a or'fronton
§ le. e
T

fou remain unconvinced, thi

ha e is the total dollar amount
Sbe ed over the course of the day. Becau ront
takes 20% of the handle as its cut, this i t t‘\E .
i e ha ‘E otheRgesults clY day’s
ovidg inteles sights into the financial
a dustry. I plotted the the amount of money _bet at
Milford each night over a 2-year period in six gr It (W
to the day of the wee Ev(‘
I ﬁ see g f ddta presented in a
u

small a way that it can be understood. I refer
all fell

athematical graphics fans to Tufte’s Visualizatio £
tative Data, a coffee-table quality book jll i elbe 0 )
represented data ‘Rﬁ
areffor

i is fig evening sessions at
9g98#NIatinee (afternoon) sessions, which are

typically
played on Sunday, Monday, and Wednesday, ] M
data, it is clear that Fridasgandi Sdturda’ aJ] ht M h
handles aBr@ @ a n wegkend§ a nday night. Early
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MODELING THE PAYOFFS
tiiedyto so M}g\:\&Wow’ng the
) essiofto Tues uesday handles proved no better
B @ *emedto depress the take from Thur; 0 he status
quo did no lasting dam thithe {EF handles
i 0 o the R‘ els.
J i S

ougshad e castby the trendsin the da

sday Evening Matches, 1/1997-12/1998

Tuesday  +

350000

300000

250000
o 200000
2
5
T * + S

+ P +
180000 F 4T R .
e et R & o .
fad AR oy
100000 + +
.
50000 g F
0 0
130 60 90 120150
Absolute Date
Betting Handle in

350000 ‘saturday’

300000

250000

J

o 200000
K]
5
£

150000

100000

50000

0
30 60 90 120150

63 690
Absolute Date
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131

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

CALCULATED BETS
These numb e be t EM}/\JEWH with the
0 %i 2 ar 8,'the average handle at Milford
B @ 3 , @ figtire reached exactly once t s, on an
average attendance of e. ’ le tendance
argg@abo at tipﬁ IS ag
@ sedjto maodelhow much money would be bet at the
T given night. But thatisn’t all eadl. ight dleisa
total of all the pools gver V[ ak thigitotal into its
0 e ctthPo ingpool’ ould estimate the
B@) ey\bebon each match by dividing the ha the total
of matches in the session. rt i ey per
match into i ent ﬁE fridc ofithethandle
» @ , duiniela, nd'trifecta pools.
) cdsh uch money was invested in_a gi
asy to figure out our impact on it. e
dollar estimati uld R&&u‘
IQ‘KW tolhavelbe sted on the winner for it to
e ated rate. By adding our (minim le to
this winning pool amount, we e :‘ a he
winners, includi it ped Rﬁ
‘ thefabilityto ate the impact of our bets
ut we needed the right fractions to u
money was invested in each bettj rma E -
able on th temo RhEour
Bé I p !o Connecticut
My then-fiancé, now-wife Renee had heard me ab, j iw
from the moment we_ha , bul Ev;‘e a .
seeme@iike@ gopdfid erse atsh issiig and show Dario
andNB %

O
driswasreally about.
Thi

ore, on May 28, 1997, we went on a field trip to Co i
Bridgeport, which used to be the front live, hal e
gone out of busin aKrm?ZR‘ rn itifto ald cing

inCo

1
track. a onton cut, is a 2-hour drive
from St

fr
! sand I swung by to pick the two students d
then we rounded New York City and drove i g .
From our discussionsgia t ) it ritiat n e iodn0
Meena hB% of fthe phys re of jai alai. All
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C por EOV told them
al ab d eena, ]al alal players were
B cespé Qutomata Who randoml s i

given probabrhty distri i

di layetpr o the standard

'@, — thélbody*snatchers came and suddenl there was

dB¥ood on what yesterday had
We arrived at a ttra ‘ esig award-
; 3 erbe oligh as been called

r concrete bulkrness betraye con-
ilford dates back to W1 first
i ct1c
Ve i KQ a series of colorful Basque-
B e elthimearly crowd seemed to co ired
ople. Not too many workin,

nsi r
E atch
] roje IRE that
& or s just enough llght glitter,
e e room to ward off the underc at
lurks wherever people are losi ore
whlle thezest 9 are o RE
Q t wi Jai-Alai’s pubhc relations
let. He turned out to be a tall fr1
treated us as honored guests. Boh_es
bar and re tHith€ best B R use, sdri
Q little disa hen none of us ordered
n ‘Orange juice. I guess his usual clientele does po
include students and their professor
We spent an hou E)¥ otten'd |
hard ‘ “ that d up their nearby
or

and then the Bridgeport frontons got

scalp the Indians, leaving Mrlford as the only remaini t i
the state. Milford inherited the dates c
previous fronton d. T RE 111 t
wasn't | @ Q

“I d people,” Bob said, shaklng hls hea
“We offer an exciting game with lots of actj
want to throw their mopewi t m
from theIB 3 K ey s
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; E}M‘g&d sday matinee,
e : 1o nly a couple hundred spectators
' ough more would file in latergT ghit that several
times as many people yicedi ‘tE uots just
a 1'sg@Fiye yﬁlr?‘& pair.
E’ ingjthe state to et us offer slot machines and poker
side®That would help bring back ublig”
My students and,l ha i Vr‘? at wecould about
etifigpa ns ilforPs1 irecto utual operations,
y @ gi coptes of the handle summary sh for the past
days.
This datawas ext@emel E¥l (i.eJ, the total
a 2 &af oof, l wds $222,670. With a good
3 ekendcrowd of 1542 on hand, this wor t 4.40
per head. This figure is somewhaisi egdu EWHH
of the handle gemedsirgm off Rl T d u ople
ad)lq a @ Kslot achine oods to contribute $5,475
.. ‘H
Still, these average handle a i ' T cal
3 ; I_K)reﬁ'RlEMi‘JE ger on
ﬁ ] D)f esession had by far the smallest pgo u
because most of the spectators t El .Uhe
handle picked upgas prog eSS entually Feachi ost'twice
s t peaked thie ur games from the end as
stasfed'getng home. There was a blip in the last game, howeyer.
It featured a high payoff “superfecta” bet for whi olije top
first four players in the cogregt ord V ‘
“ ikefO1 %atpn ior¥to Keep the crowd
in th% ﬁ d
In , the

igher the payoff, the more popular the b t
be. Roughly 60% of the total handle was i %SEI
0 a

accounted for THe

% Q e Pool, an i
remaining)s? l splif be , place, and show as
well as the BxagicdletmBOb dnd Les confirmed that these patter
typical.

e
“Trifectas are the masg p r P ¥1’[‘Eb
the big pB @ eir hets. The strated and don't
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» KmEkE¥I\ES Mw‘o they have
) for the da m coming back.”
B @n gas atkind of systems people t 2y ,looking
for an edge. !
do aP thihgs. Some lay their favorite
" Qthersfvatch the players. We have a few pegple who
: he'®dds boards and bet on num whichih tle money
in them.” V\ E
% PR
B 0 @ ?Pretty 8ood, Tguess. Some of them h e re for
¢ \N
I had heazd th re E%h aliving pick-
that ously discarded by the peo-
~#“What happens to unclaimed wj W? I
ien yea RﬁMAVE offvirthings
ou get exdgtl ear to cash in any winning
. i nings money is retained by the ho i

oney we are looking for. We a n\ i
diately. The stagemseditg’keep yEs ralfye \

@ . is e, ofiPe reen Card, and how does he
picks?

Bob laughed. “T hate to tell thismbu is mo E n
Card picks are usyal e by t REE[ u e filled'in
for% e wellt on vacation.

450

eS hurts. It was a good thing we were worki

system to eliminate our dependence on Pepe.

After Bob and Les left,Remee jo LEME\ﬁ e c
my fledglin s Kad n watehi e numbers closely for
almo& . tRe tinie to test what they had learned.

“ botit 2 to show?,” Dario suggested. My adventurer igke,
the safest bet in the house. It was the seco ) gles 'E

I bellied up i&t and in Rﬁr\u 0

wo

Bar and so ed with interest as

the resul

2d N@mber 2 to show paid off at $3.60. We had d
20% on this wise investment in less than 15 miaut h W
better than either Bill S arre “ er e lwi ei
= BOOK
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%\n ie‘ the cashier
was. She told me this wasn't it.

e eting nly 0 cents’ proﬁt left as eling be-
hind. Now I understoo n-place-
shg PR{) of its al you collect is
‘.@ cta offe ayoffs sufﬁment to ]ustlfyt effort
d the excitement of ﬁgurl f what
mlght happen. Whe you x I, on all frac-
1 wed ediate equence on your
B e stop betting now we fini s W tIbet
on a few q t 1n the game

@Kﬂlu ati ller gets steamrollered.
B getting caught in rush hour EW&W

t

we spent the whole trip twe
had learped f K P
69 lem of Overflttln
pose that you are given t
AT Kp““
E D R
D R

D D D R R
Age D R D R R
D R
b R
50 R
5 D R N R R
D D K

20K 40K 60K 80K 100K 120K
Income W
A scatter plot illustrating bKafﬁPRh v 1‘ B
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To give the basis t CM“!E palled 100 people
B @:ﬁ ir age, liCome, y affiliation and put the results in
ow can you generalize f ata\torp Wfﬁliation
le’s a R ? Thagimple proach would be
: cgiplanéin

a o regions and assign each.of these

g t e of the political parties. esenfit 0Ssi ivisions
on page 138. On_the,top i IV* at-R can dis-
Tig of ' th? be bFo i straigh#line. It cuts the space
B @ ordi o ifcome; anyone who makes less than$80,000 a
§a classified a Democrat, wh S who n that
is called a Republi E"y

é&fd si istakes, of course. Indeed,
& crats'@nd four of the Republicans ende t ong
e of the line. On the bottom we i e vEWcﬂy
assi R is e im oUr test set,

@ alofjin orde 0.

o classifiers do you think doe isfin-
guishing Democrats from Republic iﬁ is-
takes, I prefer sveysi I m . Its (@ elps guard
agains , that is, bail a model that so completely
refledts thedVeiF@fesses of the training data that it misses -
ture. The classifier on the right distorssi e a iE S,
correctly reasmgh e sifie Rﬁs elspit oddballs
on ey afe, in fact alls without predictive
val

roperly modeling the expected trifecta pa q t(W
against overfitting our daga. Recall eEV:}I of all\pre
viou ] @ E:Kletu . This worked well for most
bet tE WiD e, show, and quiniela. However, the results of
simpl raging

arenotso easy to believe in the case of trifectas a
336 different trifecta combinations, t T E
have occurred_roughly»2 s du Rﬁg erval this
i @ : e ah

averageis ) re ce in the number of
occurrefice]

The mean or average is a statistical meas f t (W
a sequence, wher5 \Gw it?ﬁ tarird deiakion
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D D P R R
R R
Age D D R R
D R
S R
50 R
D R R R
D IS b R N
R R
R
D D
b D R R

20K 40K 60K 80K 100K 120K
[ncome

20K 40K 60K 80K 100K 120K

Inc)

B u Ume between Democrats and Republicans.

measure the c0n31stency of values 1n a seque
annual salaries (in th
ferent ‘ ized posta workers

in Oma

33,27, 39, 25 26,2 EV W
and the SB @‘ arketing industry
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(alarge ti Wh(PREV)A‘OEW
B 6K9 , 20,224,108, 17,23, 19, 22,18
Both of these sequence same gi(uE variance
of, e s is R‘ ighef be is thrown off by
Btj@] ﬁ 0 high-paid*m er of management. The standard
n i sal

t
(o} aries at a union shopis li to 0 onein
which managementdfeels Vs‘ ap ately oil
heg@ue e P
B i f payoffs associated with rare tri esa
ob ppose

—

in trying to estimate thejr ex etur A

we were to picka si ran e e¥f e et§ ofSalaries

i ﬁ K;ala ou urdtely reflect the average of

3 ei¢’isless'thance that arandom element o \4 nce

quence will do abad job representi s E‘w‘ore

diverse sequex h Eyp T tative of the
16 1

e

gt
; S ouldbe sefio sleading, but is just as likely
5 pick e llow who is right on the avera
Simply averaging the payoffs fo , -Vari E sn't
rghe las al e tiifecta®+7-6ic in only five
t $3708.604% .40, $4574.70, $1975.50, and
2 a $3WFet. What about even rarer trifectas t e e
in only once or never? What should t A‘TE
To do e j esti R ayof rdte wwifectas, we
pantit H s with simil urrence frequencies and
thelll aye a yoifs within each group. This meant all of the
low-probability trifectas in a given group were assigned t )W
payoff. Damping the projected pa i re ingleto
payo s i E ur b g ing burned like a
moth aflagge. [fonetrifectahad a projected payoff of $2000 per
dollar sted based on only one or two actual occurrences, t e
would be liable to keep chasing what was k inst
of areal quirk i i ting?RE
odeling Techniques
I digress here to explain more about the broa i (W
eling techniques used ingeienege And i ﬁ& echin i
directly eBy W @ WSys m, s@|f bouncing pelota

—
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T

B 0 Tmnslatiﬁn/ \ﬂ:ulinn V

BO Data and cm@ - @

Validation

The cycle of mathematical li ‘Ve“ﬁlw

e e f you yR t ol with the story. But I urge

E % e for a better understanding of how, s dre Puilt in

e real world.
The pro f ingafid) R y ema elischar-
Ba | @ ary sfeps:

Translation — Express observati 0 al SW‘\ of
mathematical lapgu#ge o 1 n.

) odelOn train al-World data to make new

onclusi

) ons about the world.

nces, the validation process typically leads

ervations that must be translated i (o) S
generating a cycle of activity thaj i vetalfo o getright.
0] P& f th 1cal model

te§Carld sim

tec ulation and statistical analysis. In

this oy introduce several other important eshto

mathematical modeling. The resulti 1 a‘;E

ing to a variety of basi ertie REti Myt o

modﬂ) ing traits:

m Di eversus continuous models—Certain models manipul jsere
entities, which are those that can b E
parts. Our jaialai disc (¢ i T dis-

i e nee

e
tinc ‘ Q ctly ¢ flow simulations
deal z ividual vehicles. But other models deal with in-
herently continuousquantities such as te a ASpeed, rW
al e es.
a

and salary where thezgar ossible gn al

WhatB aveling at Say, nd 65.232 mph,
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e pREVo\eEMlem -
O a‘ , algebr:

B a, geometry, and trigo around
continuous functio ight fE ematics
to bZPC:R contifiuo ions.

@ . hog models = Certain types of models use,ad hoc
n s carefully customized for the give . course
of developing jai i i w* ome we ever
OTge ja i. [Mwolld™be very difficult to
@ 0 an@ther application — even ano pari-mutuel

poTt such as horse racing. W
Otherat ical e e iMr us§y. Fhey are
IKWO ithige tistical data, hunting for pat-
B grrelations. They couldn’t care less whet féed them
stock market data, baseball sco I d Wcal
charts. Of geursg the qu Rﬂ tingymodel nds heavily

tdata -

A .

ein e in, garbage out.

B that the performance of such geue
often very competitive wit f , PO e‘E
Which tter e li
U

| dats @ withfand the proper interpretation
| of gpends upon idiosyncrasies of the applicati
Black box versus descriptive mag 1 ?ﬁ S
an,just ans&rI de aq@diti imformation
odelireac cision and how much to
§tatiStical models come with measures of the strengt
of correlations and the significance of the
Black box methodssapply s f iv \, eldingan
s Ke‘as tr pplyinganymodeling

yinderstahd yields a black box model. The name

wld conjure up the image of a device that takes dataj i
answers out but whose internal my isis d “E
the container i isfhous RE

y Wise
e

i
S be Wer spite this inherent

a(
my i re is independent data on which 1-
idate the resulting models. Indeed, we will se hejo W
of such popular mogdeling) tefhniq rE S a
~gOHOK
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atiom versus Eyn\lEWept to recre-
'& versely,

fir ringi data-driven models at-

rpret nature by analyzing statisti
The actuarial tab ifsura (;iEi structed
by, Cl3 al -dri\PR“simu i0 chl to predicting

cy might be to'model the set of all events that could
adppeto you each and every day, em Bu e ich one
happens to kill you. wie mil f times

i %sh t 0 ould e e the probability

a

@ * @ how you will die.
But the range of activities rWrse of
your life is.cle uchi t mi?!a d rately¥partic-
B@&e ofthe entirei nce industry depends upon
t S

o

Yactuaries use a statistical a

piedj€ting
your life expectancy, not by pregdigti 1 E but
ipguvHatras h Rﬁe u you smoke?
%n 15 miles t each day? Well, the actuar-

e i

records on millions of people
c
n

ijihat happened to people j ik . e
ing it ttin; REpi
est ofi the flock
edWersus deterministic models— Certain m. igal -
els are deterministic, meaning that eyei 0 y
] C | a. If B Rﬁle m e, we
. . My y

ice choolfootball prediction

‘ §a good example of a deterministic model.
Randomized models, such as our Mon lation,
porate some level of 1, mn t 1EV“‘I1 nQin
t dét twic %pl IS sitfons will yield two
S:E ‘ siributions of who wins with what probability.
here is usually only one right answer to any gi e
yields an aesthetic appeal to de inistic . :E‘I‘l
Ralph Waldg Emessan’'sferédo th R nsistencytis ob-
' izaflon g ower to run amodel
; irmes)’enabling us to vote for solutions that c
most frequently or explore the space of ibii IW
tion can be more us h, ald ER i est solutio
possilB O 6 K

142

=

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

MODELING THE PAYOFFS
. wgn@odu E%g‘EW)se advan-
B @ s%tag can\b nderstood in the light of these
B/Qe that the mathematical er 39\ f curve
shapes available to work t e} odeling'paradigm
is tesfild ¢ atm the shape of your data at
& @ ict f@ture trends or the values of points yeu aven't

ef¥dble to measure.

Modeling the Knd REMO y Sine¥curves
llent @xample fitfing in action. We can use
' cé] predict which temperature records ar likelyifo be
by noting which highs lie b Ethed
is Wiemnls se tl? 1SS wh e ues “should

r
redi€t ho mer it will be a month from
; sure how much higher the fit rgss that
date relative to the present. E
asi : 0 us R‘ given\datalse identified
,‘ i ss shape of u a general theory. In the first
) e medcler studies the datasetand selects a e e
the data remind him of. In the &El t
should undetlie cord R‘ ic .
e has beenli
de o Dest match the data. The number of parameters
for any curve type is counted by its numb g ZW
straight line, y = ax + b, haggtwo W‘e t p
. PRE
ing

ed, the appropriate para-

ame curve to a given
s lack box mathematical technique called

linea ession, which is programmed in many pocket calcul e
days. E

The more degree e ac Rﬂ ore flexibilitylitdias to
be wra : @ v setfWith thi r comes the danger
of over that’is,“eenistructing a curve that so completely a ts
for the noise in your data it ignores the large stifitsiu W
numbers of degrees of fr tofdcco rREe fd i s}
The sine @@ﬁ%ur mahf t ure data use only
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EA'PREM(‘CEW
Q}Kdel use a simple but compelling ideagy Togpredict
L 0 ing about you, find someone sjmitagto b. t prop-
erty in the EY“
e @ Kk(‘atip a to’know your salary but is too
&‘ g % heél company no doubt has a large f Bustomers
ti tyou.

t
o have previously been hassle
Thus, they ¢ oug R to t n'who seems
a ects they . If person x is similar to you
a .
0

,'say your age, amount of educ eOgraphic
cation, why shouldn’t he or, b ilar in ‘ Wi us, if
the tel k ersaPsR ey probab reasonable
00K
ne or classifiers work by carving up s le
inputs into cells such thateac c t h ti\i\Ea closest
to that ofyamsi i poirlPR 11 tak&§ on ntity of the
t @ uslto claSsify the entire space of possibilities.
I ela cell decomposition (also called a Voronai ) a
training set of Democrat-Republi . 'SV(lEl‘ d
by arﬂebpﬁ whatProdiic ight like
by @ . @ ) whathave™ade similar purchases.
itémtiteir elegance and simplicity, nearest neighbor have
two serious drawbacks. First, finding t i u ila’
often an ill-posed preblem. I§'a 39- R rkepwithla . TROT!
simila@ chodl drofjou hicago or a 79-year-
old re ref sOomef B

bados? Somehow your distance function will

have t0 Score that appropriately. The simplest class of dis e
assigns each feature a numerical val REWi ta

function in th D
BG =R/ (X — Xp)? + (Yo — ¥p)? W
2 Sure...if only tt@e OﬂiK[errPV erEV ‘ E
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R E ‘
Eﬂ%ﬁsﬁ 40 1shRE¥:ra\ts and Republicans.
with as many dimensions as input fe S T j ‘Wo
make certain fe olf¢ imp ers.
S boEm

\ SBce tneigh arelativelack ofrobust-
nes§l TheWeases hbor to a given query may be, like some neighbors

you encounter in real life, a weirdo who doe se 0
around. Such outliers make jousy i¢tions. o b Iternati
mighBo@ ﬁ g all clese nGighb gef a cOnsensus.
SYSTEMS OF EQUATIO W
A wide class ofgh oM od e structed\fro s of
aMe o3 loped you

eve n equational model if

OB' useda spfeéadsheet program such as Microsoft Excel. -
sheets consists of rows and columns of cells, e [¢ i ith
input data or an efuatUKg O‘P‘ herequation el
1
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Budge V \:J W\ented on
t es

ﬁ K tablish how high you can
@ ] lary whlle maintaining cgrpo ity or to

determine the 1mpact o e Z&IE
A e shee gRW“ nvironments in
v‘ hy mathemat1cal models. Modern
have the graphical capabili s, al rou-
tlnes for data an ly . I hope
go OIF o prolects perhaps

3 sat

e end of this book
ometricsis the sc1ence ofbui d1 ay the

director of the Fed ppenifhe
é p01 nsgea ng on the real economy to

E arke rashes he can experiment wijt tric
del. Such models are essentj e th s of

datal experience.

equations incompg
panies such as airlines to

S

[ ct of ralslng or lowering pric

optimization technlques such %
i ici heme E th changing
g 1ces n

es set for different seats on

. #tribute to the power and flexibility Of‘ EW
Q LPJRIED s
portant mathematical model ever develo
Newtons laws of motion. The success of th icti
motion of planets ha ity
the p wtons laws
‘ if A su

erseded by E1nste1ns general theory
of relatifity) but ylelded very accurate predictions on a wide
problems.
The proper_mo vy p &ﬁ
ferentz @ ati " d in mode ows and heat dissi-
patlon, 7 18 - ic'and magnetic fields, and predlctln C
in human or animal populations. These diffe W
underpinnings of weathegforecating, %E
demlologB ‘ er a
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The basicgd V W/ation that
i expr ch nges Suppose you know the

i ict e (L, — 1)

be ween this Value over,

f(x) at time t1 and can pr

el i Nto time % .

[ + A nition. ted to compute

rth e future, we could sum up gnany of

eps, that is, : \Ew]
K\( M
&@ of mathematlcs that sp

changes over tlIly time int

e
had tggave 1n or is 1
. y ca h itf of a cucular argument here.
d correctly predlct small dif i Sys-
tem then surelyyou ca i e‘ﬁes..‘ t Rew do
lasfr e appropri-
@; la In weather prediction, for e
ature at a locatlon mlght chan;
ture of nelghborlng v& 1s d ted
i 1t1m atller prediction models
(;E d completely the current condltlons c
b erved as well as the ﬁdehty of these i
changes.
of d:P‘ 0 quires sub-
E % siCs thematics. But such models govern our
th nature and account for the vast bulk o
the most powerful supercomputer {
much co asit y ca R
accu )" r andis 1me intervals.

NEURAL NETWORKS EW
h to ﬁ.\ ngin
. .@‘ e 1 at since brains are
o)l m chlnes built in the same way shoul

g d be,teo.
Brains are very good at learnlng and rec .
the risk of gross oversi a- 0 tién, 1
adding C(B rent airs

Is alled neurons
147
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Requested Loan Amount

B“Q Output Yes! Qutput No!
-
pleheural network for mortgage authorizati e values e S w,
through wg govern the strength eCtion a e detérmined by the test
data us: T rk.
sttengths of the connections. Modifyi nnecton
(Va ay'to “Qain”

strength in response to trainin,
aneural (0)"

N La onaBle appro classification and forecast-
ing app ns%@ch as optical character recognition rket
time-series prediction when yo \ r ‘ to i-

ith g o part ride Rowi t. n the net
happens
ple, SUpp

ose that a bank wants to build a computer model to

recognize loan candidates who are likely to def: h €10

risks to lend money to. N bt e#gsf aps ittha
madeygi efpast) ] a suit s sfufand unsuccessful
loanE % traéted. Each loan application is described by
anatu t of features the loan officer and our model shoul

their decisions such as annual inco a ions cr
rating, dollar appoun 0 al, a Rﬁf eyir ted.
The nediralne @ rithip takes y ining data and pro-
duces aelagsifigaon ti

that will say either thumbs up or t s
down for any given loan application.
But there is a problem. Negfal n I&Ej e h
strength ; ﬁ j @ W thel trai les according to
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some magic learging a (EYr *Ew&oped by
‘ -ﬁ ever y ko is making its decisions, and thus
B 6 110 it will fail. An interestin em built for
the military to distingui imagesef ‘ZEI,I‘ erformed
verymwell@iestiimages .‘i& in the fi tdally, someone
r images had been filmed on a sunnier day than the
anksfhad*Been filmed on, and the pro w. al i on the
basis of clouds in the bac thed VN!
'hat i to ﬁgPu 1 k e the decisions
Be y Be peré€eived as an advantage in certaiappligg@tions.
7 g is the illegal practice of maki igns, o sis of
addresses. Redlining iille C in a over to
c %‘mb of i inority group that happens
3 teythepartictlar neighborhood. If a loan o refto feject
oan on the basis of zip code, th e @ seui i
its hand, But i 1 ffic mb u tical
o I@,Kw ed. An pulous banker can train a
etwo hate Hispanics by feeding it a selecti ad
Ioans from bad neighborhood t iSlr e‘r a red
BOOKPRE

~t
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800K PREWEVV‘{J
BOGK..&&E)!!%W
300K PREV!

Eere is a big difference betwe EW
of prod sofgwatedIn hi yt C n*Month,

F c 0
c%‘ ablefsystem as opposed to an initial pro
do the job
With n, Rﬁ pro-
lﬁ I gotito Roger Mailler when he
or

thatiit t 1mes the effort to create a

aduate Data Structures, with me in the fall

Roger was the bored -looking student in the

knowledgeable to ’Ey‘? is

to cu [ K t of the 126 stu-
ta

dents a n al margln) and was untainted by a

progr ing assignment cheating scandal that clalmed
classmates.
Roger is Rﬁ fol-
is fi

at college (at the

an_inter
lowed '
Roches logy) was, to be charitable, unsuc
In one year at RIT he amassed a grade point W
4.0 is an A and 1.0 i RE E
able to d ‘% lowest r seen sustained
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over a al ic Eu ts‘EWch perfor-
nagelto ge s expelled before the year is out.
Force while stationed i

some growing up to do
‘ i

e started|eo ramming
ifig. He R stemthat ically monitored
relgase ofclassified information. Working Air Force
iSPerhaps the best place to dev: th t picious
nature needed to prgduc bility s I
h ali ent rF, t d t@/col , this time at Stony
B@ E t@)earn’a 3.96 GPA here, which is about as highgas you
n nd ahell ofalotbetter than I evesdid gu a iWunds
occur surprisingly wit REiyn ave finally fig-
ibit

‘&mﬂ; Aftor the importance of
econdchances, which is one of the
s

a e figsions
tate universities like Stony Bro m
Afterinco t ep ﬁf P chapter, our
T @Wte on i tter thanlosing real money
a faCtory state of affairs. It was now T m
ur system around, as success’ﬁi EV;‘ is \
BQ i So&re Systems
I e sense that people trained in the humaniti im-
age of computer scientists as Ne r w;‘l%n n'the
ground. Theywse tcheP aste fo ainstead
of f the geek and manifestations of a downtrodden
pe
However, the quest for beau d upie aEW
place in the hearts amg of s EES er sily b
two a ‘% the'sameipr , one of which is beau-
ot

tiful a cH'is ugly. And although beauty is only skin deep,

ugliness goes clean to the bone as far as software is conce .
What goes into making a begutifi R OV

B Rea li ﬁ @ t ble pfogram i program. Explain-
ing akes progranis readable is as easy (and hard) as it j -
plain what makes English text readable. a a ra
properly into files angysu tine i lo tolc T
and PB@ f @ 1. ¥ou havelto ad ldocumentation
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me ustial vocabu-

ur the program properly on the

B must use the proper fo for your
ghsh document ‘“

PR 0 by an Inter-

‘! annual Inter 1onal Obfuscated C Code Contest.

enérmously powerful program tes the

% uscated

se 1nterest1ng things

things are by readmg t

potentlal towriteind
ite sh
B krlled programmer would b
e

wmners visit the con-

/www ioccc.or
ha Wtron
that rityra beauty -
@ S 1ng work
dable programs is particularly es

Wthh software gets passed iE
ta1n1 rams .ﬁ dthem to
“\ uble sso the millennium bug was
le programs Generatlon IX left t
[ | Genemllty — A beautiful pro EE
more than i SHiL ?1 a dnies of
D e

dto

ethaniti programmer’s ambrtron
C o¥antiCipate what needs will be made of the s
e future.
The distinction be progra EV e al

p 3 a s of hov in ereas data is

aB . In a well-written program, we can

easil§’change the data wnhout changing the program i

A good word processor can be u

nese text, comp Rﬁ

bersaT] e‘ﬂ nera t the task at hand
e

to e t of goals than may orrgmally hayv
concelived.
Anexample of thegue
progrB % ‘ for ach e of bet — win,
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#1nc'|ude w

OK E 1E3r‘t,uv WS—
7451221x726V‘E
K(e, 0 ) .
WY, y+s)+1 Yy ++); XSe'IectInput(e z= XCr i

; K= cos(3); N= 1e4 M+- Hs_; Z=DxK;
sin(j); a=B«T«D-E

il T-
bs (D= D+Z %T N=1le4; e'Ise( q=W/K +4E2+2e2;
, 4,05 N=q; ;) +p; ) Le=_x (X*t +PxM+ms
D=v/1x15; 1+—(B #1-Mxr -

,20, 380 £,17);

O O i '.. E=.1+Xx4.9/1,t
—T*m/32 I*T/Z4
—Xxd- B
.63 /1
x+—( d- T/S
#(.19+E +a
+.64+7/1e3 EV \‘
B O O "%7d",p =1

/1.7, (C=9E3+

0457.3)%0550, (int)1); de=Tx(. EV \E

153

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

/%
@ jf ctacular Seven scoring syst inhepen
S rtain starting positions.
Steven Skjengy-- J
tion , e,fand sh probab s ds a
i st pasi

f a“large number of jai-alai

CALCULATED BETS
M m ion Ja‘A i W
mul@tes
t Spe

on of

arch 12, 1997
Enhance simulation to _supp erswith ~u
point w:: proPi
100

/% of players per game x/
S /* number of points to wi
/* maxi gthilof af game
ERS+1dy; X ye ueix
umb@r of i s i eue” x/
i ayefs x/
S+4h; * scoring for a game x/

époi /* how many points i
scoreperpoint; / ingT b1 in /

int ngames; / e g inf§imulatio
int i; / nter x*/

e @ ERS+IPLTOTALRLAYERS+1] [TOTALPLAYERS+1] ;

ov es x/

int wins[TOTALPLAYERS+1], places[ P +14,

shows [TOTALPLAYER a ou s t1 *

1
+/

AYERS] [TOTALPLAYERS];

winprob[A][B] is the probability that A wi 01 st
o a d

nner each point,
bilities

void playpoint(int pl, int p2, int swinner, i 1 { W

/%pl wins point x/

xloser = p2;

2
}
}
/* Ad gi t ottom he fque
void add s
que = Queuesize + 1;

queue[queuesize] = loser; ‘EW
}
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place, shew gxact i , E'Va‘)Ble a‘eot the first
a %g( to in statistics), she basically copied
B 1S{pLoSr d changed the word “win’_eve eared to
“show”. She then r edpihis proc i to six sepa-
te JF6 eaCf{PRMg\ sults\or one of statistic. This
G e responseat the time to an unreasonable professor
o wanted results yesterday, but this.ap c ducive
to building small, reli V‘ ﬁ
Rggerlo atall f i arying programs and replaced
B ﬂ si rogtam that did the right thin a only
anging one word in a data S “ (’Wmade
the progran mo w 1 finctionality
y ﬂ an g one e instead of requiring us
B ﬁ the’change to all six of them. Roger’s ch I the
program by several hundred li ni hi lEWyou
don’t hav, RE‘
B@a program is r d reliable. It detects prob-
e

r unexpected data without crashi b g.
Instead, it smoothly comp t the'de Z‘a the
user as.to tpematurg of th R
t expected
arks of a top-notch programmer. I hav

oping a plan to respond to
Sai ré that
a good programmer must be_paramei ] (E) -You
cannotget trappe onspiag ﬁﬁ)z y osSibility
o) nd seeinglev ng. You must be creative
e ate the causes of your paranoia, or at least bottle
em up so these demons are constrained 1l “)ESW
0OK-RREV
How b n

programs when we don’t know what the answ
should be? This was the case in our system. Wi inl ot
how successful we should havegbee ZV(‘(E jai alai
match e i % %nﬁ? e m We enicountered,
there ;B@ net s of'possible error:
B Our underlying mathematical model did g \ C W
real world. This me a ame ° Et es u
sYsteB O 0 K
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B The tef/pro i p¥n\}EWnLical model
[&l‘ed is ant a problem that could be
B I g the appropriate portio a twe had
to find it first.
&nch& ingfour System was figuring out
ties

&@ ese Possibili were the real source of o 0 At this
oint, our simulated betting str ies d er money
atarate of abeuti20% per R{E t doing'ho better
: ¢ et go te color would. It was not clear

gs'that could be fixed or if in f: good

gt ts of any sim-

ing going relative to us.
Thisforn@P6funce aian& erpre t
t [ @ (ieal mQdel. Bvery so often you read that physici
d'supercomputer simulations h
ies collide, the results of whielni rrw;l‘u ¢ Bi did
idgme guc spruPt i suspici such simula-
@ ci8ts can also'bang two actual galaxies togetheg to
ha®feally happens.
Finding and fixing bugs in M% tricky things
t e n 4p s in xaetly what the program
BOOK
ro ofte

t works. A company like Microsoft emplo
full-time tester for every compu 0og In\Qr o
boost the reliability of its pzodu i Wé‘ creatg bugs
at ergatet er ceti
BOOK
he e di@no

I tictpate bugsinasystem by identifying what

tions.

m¥$& verybright guy — winner of the MacArthur Founda-
tion genius award and recipient of his Ph.D. at age 20— and 0 t
an excellent product. But Kahap,is n y;‘ nu
of steppi p to S Kaha d jcagmertily proving
that 0.9% @ WEromfthere, he proved that day was night,

as Wolfr aAK in horror.

I've heard the following tale told of ' , the'bi e‘ﬁl

developmgtpbm@ﬂargpzﬂ a SS rk
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t know how to do in a clean, correct ma 0
privileged to witness the spectacle e l‘\ ti
Mathematicacomp al ra sy tRE(a , riYaps
the wr performing ai enumerical computa-

Vo)) Wolish
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repa1r1n ey @ ng the reli-
Ve nt ress slowed and ceased with
known bugs still 1nfest1ng tter how
hard theyworked atit, cre edo painting
ﬁlﬁ s on
go K&Ml‘ En‘lu m bug (or
slo lyb

y eased its way into the conggious-

m stems
ornint nuary
and trivial of pro-

2 3 on favonte doomsday scenario cl d
GMEHRVEV !lg Hotel - The
EE@ @ owerful gray-haired men in tuxedgs
d-studded trophy wives, gathe ‘ F ew
century. 10-9-8- —6 ‘ rst
n \/
B ] C dt eroom start clutchlng their chests,
able™to breath. In31de thelr bodles, pa
the m111enn1um bu
| nite mand Head-
B era Duke Hazard lights up a victory c1gar
na top -secret bunker under the Colorado
strikes 9 pM. It is the mome i
waiting fo T of thR’ readygeha e Cen-

@ ited States now awaits its
tu g ntury Wlth abang.

But not anywhere near the bang General
knows that the m111tar1e f ery

B @1 e all welcou 1nate
butt i

—once and forall. He caresses the

rrevocably send off the missiles a
he pushes it. The true Manifest Des t d
"HOOK PR
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But qutsi bu \Eryb‘& lisfattacks the
rete,\racingl asai me'to save the world from utter
e O ..
Fortunately, neither S i sVe\iEo n; indeed
g eems{mtic t nothifng. However, billions of
pent g

programs to ensure that businessgangdsociety
ued to function properly atthe t W
The millenni ug dE¥. e t of a program-
§ K ory s
e

|
mptsito sa pace it took to store the
B @ ry year. Thirty years ago, thi e true.
ut in fact, the most insidi 0 e t lA“E result
ace muc R‘Ebi t ieipat€ trouble in
like it wasWworking correctly.
Ll rjai alai system was a good e i ium
bug. Each night our program e tmﬁ ster-
ata K) d i S. e each file a
formation as possible about what it
g e named the Milford Afternoon res
for a particular date ma-08-2 -ng‘i ely.
I 104S"RE rogP:R -digit d ecause they
I ur-digit ddtes. Sure, the extra two digits we
Wi spaée, but who cares about the cost of such a ti -
ory. But the extra digits were a pai e [V*“E 1! e
dat P
@ ‘ essarily ptesent a problem, provided they
(qted correctly from four-digit dates. The obviou i i
to take the given year and subtract 1900 i b tE
1996 — 1900 = 96, buatg20 190 Rﬁ? nger o-digi
num < @ &de to chep to two digits.
A% NZEUE anges, Roger assured me that the system will con-
tinue to predict jai alai matches into next cen i

tu d
through New Year’s Day 2000 like a ¢ d ‘ c
until 2096, wi e S he d e ilkstar e file
0 retriev

names ‘ late s. At this point, I do not

trust ou work after 2096, but we can take care isgd e
time. Of course, this is the kind of thinkiag t 1 b th
millennium bug imsthe L but ry\happygif I get al
with the ;Be @ \
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ro
&ton ejatala ﬁ\ ﬁxrngbugs tlghtemn he code,
h understood how eve of
W1th the syste *’E onducted
i perfFR rth of schedules
a

@ @ raft of different bettlng strategies gn them.
o ettlng strategy was described b bset of
games we e S W ronton),
e F gress1vely we favored the

and th expected return thresh
dvan ageous a bet had to be e c1ple,
i pect he erCentage

ve been. ower threshold mlght return
3\ profitsby enabling us to place more m ven
it the yield-per-bet was less. E
the mqs P
’ ters Busy for aweek trying every possible bet 'ng
tlts were clear and cons1stent There
w1th any of them. Alllost on ‘JE .
e rac
@, ly s t oger away in search of bugs, but
ng back giving the program acleanbill o
If our programs didn’'t h Ve m
la 0 tforward
@Q ras ssment of player skills? It dawned
% of all jai alai matches are doubles s, jye
we were malntalnlng statistics about i
predict how good EE] th te
invol agine pairs of highly
talen@ ouldn’ stand each other, and other pairs whose
skills plemented each other so they were better

as
individuals. Certa1nly teams with m wer ‘EW
than a the fi
% last ha ce and use team records
s i

to mea S presented some minor problems

number of teams is potent1ally enorm UE
could generate up.to 5 R

most posB“
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To Worporated
B ; 1— —3 we had bets on all six pos-

ﬁ 0 gsi(p utations) of the th inimum

ree n

bet on a trifecta box at ough we

s 1f‘$ wihning trifecta,

“‘ ucel@ur impact on the pool in the event of successful

what seemed to be k111m ce bets

on nonoptrmal trifectas t V\ ut if I's were
t thlP er de

tI eam statistics and trlfecta boxes, Regefagain

D the program to search for in the

computer gr E atthe

sitive expected returns. We

E a usy ]ob evaluating teams t
slostin the fog But now we ha i

hat tir@ syStem
Now met i 't‘ set the
10§ ily
g e ail*with a list of possible bets

. Each mornlng, the pro-
: and ys
atches. For example, on a par em
sent me % #RE
BQQ1 ford W
SESSION: ma
DATE : 1L EV ‘E
Xels, 6%-PR
0X 2-4-6 9 6.36
12 BOX 2-3-4 9 6.70 PREV\E

CK
4 3 1.35
14 WIN 1 3 1.81 ﬂ‘V\E
S @ Khe gEe n‘mL} e desired bet, and
' pe of bet recommended Field three gl
recommended post position to invest in follo
to bet. The last field glvdw es

given wa
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Assumi : ol p s Wyanner, the
t 0 ould how the system had done.
: ednesday proved to be an e stul betting
session: P R V‘
‘Gmmount result payo‘Ff per,
* sk ok, *
4
0 F .

Ba @4PRGE 94:\E: 00

9.15
3.0
3.00
0

s0OK PR V‘Eb

otal_quinel

BOOK PREV\;E%w

231.150

As a res REV! EW
busi b Q
he Jai Alai Maven
We now had in place a system that a
next day’s jai alaji ma atel Rﬁ)r pat
ook

2:30 A.Miand @ d @ dule of games to be
played thatiela d anid Dania. For each pair of opposin
or teams P; and P, in each schedule

for the past year to est V W
played aB @ thes rob e program would
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31mulat C c d Wﬂl the bets
a suf

Warrant bettmg on.
ion of the program dlffer .version
on yin the Value of the onserva-
Ve ‘l‘pﬁ edt ssive o = 0.4. By
B .‘ sult§j we could'see whether the early W caught

Each 1nvocat10 V ‘ﬁ t%0f bets it

SS, easo on'all em would have

B' yin ets, 1ch was much toorich yplogd and
h data for me to be able to \ﬁ

doing. For thi ea wrd 3 servative

o 3 s an den exi us1ve subset of good bets
¢ @ 0 r1 ria:
[ | Make any win, 'i ogra ught
@ ms o rogrant thought offered at
profit pe lla

ec fise the system offered up con81de cta
betting pOSSlbllltl , Ey% nser
e aggressive program
@ ediat lea 5 O pro tper dollar bet
trifecta box bets were more € e 0
they cost us $9 at % r
S @ e sy any trifecta box bet the

offered positive returns and the aggres-

I named this sel tio gra
“self— n
ready

On th E
I live in New est ] rive
from Q 1g 1n Florlda I'm not
such a er to incur such transit times ]ust to
bet—par 1cularly for a system that seeks to be
day. But to test the sy ﬂﬁ
thoughtaB . cal eopl n ticut and Florrda
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to serve 3 ng REM \E taygive them a cut

@ tuall 0 er, more elegant solution.
B &}Kide off-trackbetting (OTB) fagiliti t le people
who can’t make it to th u egally.\Fhese OTB
p S airly?&h laceSfille w-life characters
vﬁ?@ thatishow eir latest investments are paying off.
9708, O1B services were touted -racing

W
industry, which wassuffesi I ea 1pho ff much

f aQ Whe casiE n Spreadi rough the land,
am ‘ pete by offering simulcasting, ility tggwatch
dB j

on any race (or fronton) a heuesi e nl
tracks. w
& b ot e fiscal health of racetracks,
il tlte IOTB*itsell continued to deteriorat ed) cértain
iticians in New York have rece e ing/h plai that
e goVeIni ould “R‘EO r okie op-
parl@rs th re as popular as the plague
0 ghBorhoods they reside in, more ¢ tEW!as
egiie inca R ath‘t nterprises,
. rting On the elephone betting services.
: an ‘@PFB parlor at all when you can call in, y; ts
home or office? On the Wire enablesgi r E e
operators eager gongak ir b R ets ym using an
interagtive stem. Indeed’ n the Wire WWW page
weetotHedm) stresses the advantages of the latter technol
for married or employed compulsive gamblers; ‘)E

Bet usinggiae to WpaP%eaM) n

yB ing dwagekFth your phone account.

Al bets are made using a toll-free telephone numbe i T
sumably has the additional advantage o e rifg (o)
telephone bill. RE

I se t osit{fo Autot erprises and a few
days lat dedswitli"a letter containing my account num d
instructions on how to bet. Deposit and wit id
as with any other finangial imstiftitio osihan u
withdraWBK@ : Kwu S € né probablywell
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justified givengthgmatu t Ms\EWieographed
ab\l @ 'K)‘ett ev coming month, including horse
& agariety of tracks as well as Dania a i i alai
A careful reading of itsdite a r ci re of this
fi ia itation. Ch & n busSinessio porate accounts
36 % e ich i§ a leSson presumably learned from haxd expe-
i CTE ternal Revenue Service (IRS)dnsi it ings of
28% whenever winnings e b%ﬁn rsatigns\are recor-
eg Kcus (S d ng their unsuccessful
ng bets in via On the Wire was fai a C oWl-free
phone numbeg a er riwlfou teji ndia s@othing
0
Bw o O On the Wire automate e
account number, oll le}
@a%ﬁgiﬂ:l thifig voice again:
C our personal identification nu , \Y
by the pound key. V!
‘v g s&;ﬁg dejithe,s! uld pause a while to
c " o115
[

er, the voice would inform me of my holdings:
Your account balance i NO (e} e} il {s ol
For track i s en @ o .

@ ic@now'set down to business:

It wanted e 6f fthe f &w ted t
erel’

nings wi , respectively. Dania

wete 92 and 93, followed of course by the pound

Race? REV \E ‘
WhlB\QI et On? Presumably this was a number
betwee d15. W
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Here y V \ W)]ect to the
le ailable to serve as a decimal
@ i ded) as*on trifecta box bets. W
— P V ‘
e ] Q e of Bet had a numerical code associated with it. The

desfOr a Win was “11,” while “32” WW‘t ect
Breen 1 and 8) of the playe t i

uld prompt you for the post
and trife ct ; nvol

«*n

B‘ |
Yo ave requested Mllfo
for one d:;a £

the bet, the system Would info

your now diminished balanc ‘E

Jus ha ip this ses lly, 1 pre-
HOOK:

their machine thanked me for m PI
Di i easibutﬁﬁmnd numblnglybormg
Thi i d 6Fb oredom thatruined far more black] ackca nters
than casino securlty ever did. Imagine y 11 w
of person who knew enough ath e¥in
ofin @ em. th d sin your favor
1nste§t S SEing say, a 1. 5% per hand positive return. Now
seat thi§ intelligent, restless sort of person at a blackja

ckt
or her disciplined, intense play pays W
few hours, thﬁ Khl R sitti

casino’simye

But ﬁ the next 100 hands or so, reahty will g
but inevitably set in. Your eyes will start to g
lights off the cardi: f DK
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and you EV in track of all
Khat e h ere? [ never Wanted to be a
B at™50 an hour!” You will stor and buy
ab ook on the stock ma ‘ i .
he ?‘R‘ Iselo nihg in my bets,
1‘ ve or six was more like it. Phgning in
close to a minute of punch' i is outby
a machine and then waiti etsand
d atio g efo e glamor wore off.
B\ @ ay [ pen the 15-20 minutes per dless
a twould requlre to really
It was ti t chn { When
- Ol on th ele us€a dev1ce calleda modem
‘ f

ulator—demodulator isa de tfanslates

a 1trary text and data into tones line
and co i or i xt'and'data.
e tal ngt ine or interrupted j ]unlors
0 g up the phone has some 1d SEAL
sound like. But other comput
icatiojsis f t
] ud aéou 0
num

] upler model for Wthh you
: ¢ C ber of the computer you wa
listened for the squeal, and then tried t@s E
into the twgblack fsfas abh nbefore
th i ' ff. Ifyou , you were rewarded with
tex > your computer screen at the speed of a slow
rom these humble beginnings, modem t %t\ W
f jac

and speed. To-

a blg way Acoustic ppe i
oK
day’s : 5 kil®baud on standard telephone lines, roughly
200 ti aster than what I started with.

Eliminating the acoustic coupler
smart enough e for RE
unders @‘ nstracti 1a1nurnbers detect

whethe is busy, wait prescrlbed amounts

before issuing new commands, and hang w
Turning modems i { -

of posmbB b%gh 0 gr By rogramming
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your mogde eed E\V({‘EWd increase
our &ttin T sdme kind of prize. You could
B g ) political expression. I rec b rammed
his modem to call up t e er %s -fi d-raising
n er OHGe milp& moRths. ddled poor Jerry
v@ ill Because toll-free calls are paid by the recipient,
serder. “Reach out and touch so nef otto, at
least until the courts,shut i w;{t 1n hi ool, my
1 frate rogr?e h computer'to conduct an early-
E@ & phohes answered by computers. t t few
o , he systematically woke up_evejgmsitigle in h town
of Baton Ro LKm, 1‘§£ \’
0 e, th@se wete s before the caller ID option
a@h telephone company. Today, su it
anning” or “war-dialing,” are il i plac E i , the
law in €e’s gumge met RES'F gs doymadkes it
ou e infen municate.”
: ind wasn’t so unsavory. I wanted to emodem
dial our bets into On the Wi [ didw't O‘ZE elf.
Ineede € agre ode Rﬁr ar computer
syste m. I justifia ar of creative students like
Litke b tem§*staff would not let anybody but thems a
the modems. They did inform me that 0 Er is
own modem i§'own Rﬁe hi
GeneStarlgl k
11

3e0e @ e athewould help me with
brdje

this ell, Tirst Gene is a terrific hacker in the best sense o
the word, and thus I knew that he would get a ki 0
has had high-tech gambling gxper ; olleaglie
told bg %o r ystem in blackjack.

G \ g nough with the project that he wrote the autodi-
alerp m himself. Its job was to take a file of bets and phope i
Autotote. It was a pleasure watching e T, a tiwork.
big hands would dan e smal REb = dRe
i @ away.

e the tialize the modem, emit the dialing com

Bang-bang-bang...

“Need some structuse ariz RE ing t
each kincBe%. .
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KfinRElMﬂri‘Engsomething
| \ im fof morg s . , that is too crufty. Try it this
pang—Pang. ..
‘Good. Let’s seeifitt 0 em. C‘AE rBled sounds
COBRi 1 e (Pﬁ(“ on Vs . Hiss, bleep,
6 rk. Why nét? The modem is hung trying tg, talk to
er madchine. It doesn’t get the carri ¢ It’s not
trying connect, just pumpi 1 WSV‘B g-b ang...
5OKP
Bg, ept come to On the Wire .
Enter beep-beep-beep_be EVt‘zErde
S our n er \Ple gain.
ﬁi Koff re. Sleep another 5 seconds and try it again.”
One of the most critigal a S e M\&SEAMMOJ how
o1 Wit b '%ﬁva ere trying to program
._ . @ ﬁ rface designed to be used by people. Pegple
u‘ ing'n bets would listen to the syste ‘]p' ent ta
when the machine told them it eadyforimlf t g*f the machine
‘&mt o fo int. But our modem was
ZIE t stan®English. It could not hear any prompts from t
sy , leCalone understand them. All it co A% 0 -
tones at prescribed intervals in . t n‘r Wire Sys
i atc Kzsﬁ:Ph itswould take the system to
‘ » inglybetween data items.
Hiss, bleep! Welcome to On the Wir m ell
beep-beep-beep-beep,mw. ., REVZ}JEW
a nOﬁin Ph e d\torey seven
d r
“ﬁ-ha, Gene laughed. “It just spent your money. I sure ()
know what you're doing with this jai alaj thimgy E
We sat ther ile listéning Mn alkin| al
other. The Iha @ . mmands, wa ntly until its partner
stoppedital] ] didl in its next request. I've had conversations
like that, when someone is babbling so muc t Iy e 0
from my ear and wait upi eis %En X S
machine Bg@KIt w e g to the deaf.
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Gene’s,only stipula Eiyu\rEWhis phone
@ ein e ning. This meant that we had

t'dia bets by about 7:30 A.M. or,sod0 ished on

time. This was before O Vv , and thus

n u
R t our b i . Still, a orth this amount
theldrud

ry Of phoning the bets in by han
gthe betsinthatearlymaya ve anadvant ecause
it might scare off anybett d a\. ur bets canld serve
0 déPiess ina S t thiese®bottom-feeders would
& @ iok other options instead, thus reducin ompgtition.
onsiderations like this made it jmpossi 1 )Ww the
system wouldgperfordl in r Ep ts\o see if we
Ok
$ i et to work early enough to cat ing
the bets. Whenever I did, I ar 'S door
phat Wasgo n. I’PR uch-tones ecp-beep-
X muifled, Syn 1zed voice thanking an empty
s S.

sb

that he didn’t understand run on hij ter.
“I'don't trust it,” he'd say. 'EW

Wehad to ins e sma R&tl aiala enYwhile
ge %uti wasito he bets to a special ad-
dre cém@chine and have his e-mail handling software respand,

appropriately to it. W
How does your email yltinyatel aEVn\ s&yo
send prail t :K)hm‘.?: ight of the @ specifies
syabout®the fellow

a ma whose account name is to the
left o @,

ternet routing computers keep tables of the
important machines on the network and ewent i ilsto
specified machjne. ifle rungko » ooksdfea ing
messa ; tit i8\for, and 00ks to see how mail

for this

@€ processed.
For most people, this processing means addi il t i EW
mail file and perhaps raisingga ‘Fou'v ﬁEG r iakja
alai accoB g\Kgiv ma ) stripping off any
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header in rKaPeRDEVﬂ‘m the given
B @ st s now safely protected fr
though this nifty e-mail i

ilaji proeram, al-

f sed E amount

of rigkK S eso:Pe seftan appropri ormatted e-mail

168 unt.fOtto wo e just as happy to phone in these

it wétld be to phone in mine. Ind an rain all

my money away making t SV;‘nlE(;re popriately
i leVious. 6P

0 aWimp

fi d\de’
B@ @ C rtant and surprisingly intricate pg@blem
c mporary computer science, n ‘C e u are
who you say you aye.” #mee We t rom liStening
oy ﬁ:v d If¢oni t I was who I said [ was?
3 @ OShce n*approach to solving such identi i ems
£
T

0
olves the use of a password, _If t now
the sec ASSWE n vy R e S in‘order
re u. But he catch? Anybody on any
isesritailpasses through mightbe snoopingin sage.
us, he or she could easily dis r ogis i on,
he or she could prasguerade as . Thisis exactl nypeople
@i @ l t to Use their card to order anything over

t raety’ Thewsad guys may be watching.
ore important even than s i iic dE r
authentication pz nb R e andideath. sider the
16 3 n figh

fri ystems i craft used in the military.
Co ~ raltcraftisahigh-speed, high-stakes business, Imag-
ineI'ma

waors

pilot. Radar reports an unknown cr idly ing |

tail. Friend or foe? If I’ ome, I'l b ,‘ (S
som ill'she ‘K’ P
'T'wo

sWwon rk well for this application. The

Fr :

opp:ﬁide ertainly has radio receivers and can listen in o i
we transmit to each other. As soon as Lbro S swold, 0
side could discoyer it W ai wotd/to p

2,
O

d oftén, b dangerous game. If

g s gets slightly out of date, he’s toast—I'm li (o}
shoot him down for his carelessness.
Real military friend_gifog syftem AREE a ion-
and-ansz @ wo parties.\Bo s have stored up
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a large s esti E W stream of
'Kv s ['want to ask you You send me
omeone l1sten1n c e this in-
formauon because the ‘ Ilask him
orhera o r h randomization

-“' ou ecre € ac1l1tat1ng authenticatio
owrdoes Genes e- ma1l handl oney by

processmg mes info nlgive
k merica) figure out
B‘ m not 1nterested in ing@any6-8-7
bets, thank you ‘EW
Q Q t ne ﬁlmg
ctots of the so- called gamm i try
prospects for widespre y‘ the'teg
dat ate ying P
a g leg llng in the United States esti
s$500 billion per year. This works out
year Even a small fractiog of t tlv chan
t of P e Intteractive Gammg
1.2 1ll1on were bet in its member’s 7
a o s1tes in 1999 Th1s is an amazin be
$1.6 billion dollars in sale hat V evye

giv| ho r nited States
Jus yle est1mate that this annual total
could billion w1th1n a few years.

Internet gambling differs in m ays ] nlE
gambling. e e ngesp s upon
your : ; 0

mL community control — Today, for better or worse, stat
tribal government regulates the op o Em
the people of a gi belié in.
a%ple fag be leve that casino
WB l ortfomic development they can pass a
mustlive with the consequences

la
But Internet ga b aEM
one t1al aye ost r1ghte0us
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communi ear Nm“Ega bling won’t go
@ &d t effec ay Yocal. All the benefits, such as
B temtigl profits, taxes, and jobs won't stay 1 t t sucked
off into cyberspace. ‘E
\PR virtual rodle a Virtual casino.
yolju

bla now the next ball will be red. You

ack .
'
allowthard as you put down a $10 wa N i re than
you ever dreamegd of V‘ yo fford. It
1p Blal agairPR
BQ % w that the game was fair? Perhap pro-
mer decided to make the ball fallsim the i Wzs the
etlrn bett E%(l g d mber.
Klav cen|sengdi ur money to is on an unin-
ad in the Bahamas. If the game wasn’t faj cbuld you
complain to, anyway? W
W Lackof in ture - E Rﬁg li ahn ericlave
@ : tionwide fgarmi ndustry required a consid-
bleinv ent'in infrastructure and personne ivethotels and
powerful politicians had to 0 T l‘l e ant
legislatures gowar galiz siness.
@ established g gindustry that has the most
osgif Interet gambling gains a foothold in the inds
of gamblers. Operating an [ i ant e
a 3000-room Jeotel gas. Z&E) st ents like
articularfed uilding a virtual casino.
y faee’th

prospect of their customers’ sitting home glued

o their computer screens. Why lose moneyi n ity wh
can do so from the comfort of i ?
2OOK

on Jul 986b

ibiti@n Actef was passed by the Senate
VO
code to prohibit and set penalties for: (1) placin iving, erwi
making a bet or wager via the Latern 'nV[i‘ mpu
service iaany 3fe gingB e betfing or wagering
throung u€h service. There are exceptions for state
seracing,

te of 90-10. This act amends the Federal crimin

lotteries and (yes) jai alai.
As of this writing, the House of Re t‘ thi
bill into 1@)0!03 up EP:I stlit in interestin ys.
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Liquor store s a i E)¥f\ Egl ation, but per-
K’I‘n es. \Theyli dealers fear a reduction in their
B sdles ®wing to competition with on-k ie rprising
collection of state gover S e n“iEh yes open
to lesingaey om tP&R)g eries.
ﬁ is gurrently 1n 50 countries, including Liecht-
Praltar, Australia, and certain Catibbgas c S re than
enough to cause trouble. i o} 0, an over-
eagivigtu ied th d , asSerting that she should
B jon.
nternet Gambling Prohibition islbroad |€n hWally to
nt o j i e f beyond those
me. ar

threaten full depl

C ould imagine e-mailing our
3 o would place our betsforus i t mi.
the act, this might be a | e W be
perfectly lega hal r safie) rﬁE\m oufit dictions on
computer.
v extending the current prohibitj ng
elephones for interstate gampling. i ‘S‘E for
those whoiol agenig; K RE
D

B n the business of betting or wagering know-
y U8€s a communication facility for the tr issi C
interstate or foreign commerc ers, 1 i0IT assi
in the plaging 3 age R nication th es the
portani

the receive money or credit

¢ or wagers, shall be fined not more than $10,000,
risoned not more than 2 years, or both.
The prohibiti irf§t #Sing tele; Rﬁutle
prov v@ ool againstior crime. It presumably
does 0 se of On the Wire because the statute provides
exemptions as regulated by state law. As a prerequisite
account, I had to assert that I live i e Wt‘ﬁm -
track wi in : POR states.BStill, 1t was
discon d system'Came to violating Federal law.
If caug eclmpretty sure it would have been me doing ti t
K pREVIE
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I[was time to putmy moneyw EW
um e his fall
m

well mo r
mwasn't desti prove 1nthe foreseeable
o aited, the more likely it was t

hat
event - maybe a hardware probl m
site — woul t@f REO &\
\é Ke tolput t the test.
A Gamblers D|a
On Iuly29 1998 Maven m V \E
until &1 c

Y $263.50.

[ was a w1nner' I could stop now and forever
w1nner' And I wanted to kee
e1 ned'olit timing
proble , r1 geven $20 gave me some pause.
count balance is $242.50.

This gave me a sm li gMi ‘(EW
there a b|B er gla in?
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F Ey ‘
al@nce 1s $258.40.
our account balance L
@ as cl \R gr seemed to be making
ngl away Ilowered the eshold
o)

pro t
o vmce Maven to make mor: at risk.
I was mor@K‘

is $408.70.

Blg wm' In the n v‘E on its
p sto cauSe my pension funds
B' nt I as probably several thousand dgllars
or the day But what did that wtlal
Flushed with s CCRG pP “Ev sults Be ea
B> cct balance is $350 20.
Your account balagce V \EW

Yo

herme. After all, Iwas playmg noww1
ey I'was ahead of the game

Q\% :
B\ wins always came in spurts. The progra
shots, and they only came in every few d

a - ‘ P R
B is s223

It was September 9, and suddenly I was behind.
days, Maven decided to bet nearly ‘E
$169.00 ipe i he d nearly be dry
Certain ; bac my ts 1 Iwas going to make thlS
money §'wi

ith‘ more than the usual trepidation th
electronic bookle that night: V
Your ” $49 9‘; R
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ynamite dno y Wm worked!
‘“ ing 11 was a source of immense

as less thrlllmg to my wif o Stafted ques-
tlonmg what kmd of ma V
bala ce
lance is $367 15. W
utton war-

I felt like as artl w
\ h to s 1ssﬂes, reach for a beer,

e videos to see how much you milar
oo ess dlsconnect betwe he ac-

tual sporti ating m e ach night.
. d en ayed the1r guts out in every
m lissful ignorance of the fa

played 500, 000 times the nig % ‘ out-
for ]P sque (1n physics

abilistic wave function down to its gro
Similarly, each night I chec V\\ﬁw:f
I \Y it BknoWwing o PR ni e and how
: il réport I received each morning to

m i ts had paid off the previous night, hut t
clude player names or ide — ¥ E oRin
P‘& d 1t was
d si

ch
I‘ of the list of proposed bets. For
orted the expected probablhty of 1ts w1nn1 i

match The discerning eye could tell t
deemed mor sklll ayer a et
ter in

at thls recital of my bet outcomes suffers

from undamental flaw. The stories of winning a
be infinitely more interesting i yt;te
gthe clfic-€hag shot En R rthe
C e uffi

an easy catch in game nine.

e ely more 1nterestmg when peo le
instead of people shooting missiles.
Your 3\03 K$349E R
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It wa (K ZPREVI \ aking $156
Bur account balance

roll of co enever 1t wanted

bets! he system always looked for valges, and

t players sat in the right ein full
throttle ‘ ( E
n b

alance is $795 70. w
Maven seg -- i M xt'several

eem ke win, place, and show
wit them

Your account V‘ i lw
o ance
6. 40
ccount balance is $750 40. w
In search o Rﬁ nels 11 Before, I

‘ usp gra al gs.[tbecame clear that for
g ‘M. Tun of the program (Wlth o= 0 4
instead of completing, and thus the
being found. R
0ge S @ S lem, b

wha au ut he rummaged

ing. And it seemed to help. The next ay
Maven made $117 in bets. I relaxed; the progra
made a lot of bets. Excethtlm E

‘ ) %
% e 1s $646 00.

ccount balance is $577.00.

Your account balance is y ‘ W
Ist a rsonp ven less happy
with th call every night?” she asked. “Yes, I'm
ch,

doing r

mmit!,” I insisted. W
Your account ba $53 EV ‘
Your “ $497
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y ! W}re was an
g fo

r me to give that money

B Qhough the downh e!aEyWnot Per-
e . g rogP e h and was lurking
@'\‘ erh ere was no bug The syste iyed and
ws of probability. One ha well as
hot streaks.

s than ible ich of these two
B. You cou go crazy huntrng for asn't
Or you could go broke waiti C r luck

wasn't what

Kr: erlyli n
ters” have been dlscovered

g pparent concentrations

&15 w!ere the incidence of re hree

times h er atio trdtions
b ance and thus it is Very
is'is a real phenomenon or a p
er has become an important
seen a si e rese R‘Eo- sition.
' 0s g about it. There seems to
TO ental culprit to pin it on exc
candldate
Throu perr Rﬁ ll, isihg
ea 'i] t ' orth nOctober29 for what-
eve @ e not logged Needless to say, those bets would
have won $120. Maven was playlng hea W

“PREVIE

B t Ba ance is $440 50.

Your account balance is $408.40 W
On November 1, agsitadidia RE \

recalcu i i lels of ayer\ski s provided an intel-

lectuall S 0 hOpe that the $351 hit that I took i 1n

would be exorcized.
On the morning

that the B a app l e rly enough to
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phone t ain, ¥ \ tabulating the
B % ' osse eath and executed the command
Your o EV \E ‘
B usiness! One b1g night and W ost all
of the monthslosses' Maybe it ed, and

all was 1K/Ia ‘REV th he%low and
Your account balance W
Your a PR

lanc
nce is $768.70.
Another big nig ain) V }n But I
thlng at as much of Maven’s
ssib oing to get made. It was a ride gbut
co nced that we were on the E
Eu e D a e i .
Today, Maven only wanted t E
bug from la etur R‘ logs, a d
evi i as i p its nose at the offerings
int a e

Your account balanc gV ‘EW
QK' T& next'day, Maven bet $129. Anything
over

o lead to a big day. It was with great confidenc
thatI checked the machine that nlght EV \ W
: - Qv& had nowalmost quadrupled my
stake. The appearance of the lonely mckel w
that I had hit a trifecta t
nearest d @K d no p 331b1e But we
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is $863.65.

r account balance is $86
Your account
50 inly had not been the cruelest

a not happy to see it go, fogi utlng
statlstlcs agaln EV ‘“E
: Q\ﬁ
B’ o nce is $909 25.
YoUTr account balance is $ ‘EW
Your acco
O ance
o@@ &11 s $ 18. 35
he program started breaki tEW
[ Dec R or' 16. An
7 e ' 0

@ nton each year for 2 weeks
¢ stmasMVlaven refused to bet on games that
I'too decided to call it quits fo W‘E
of our exp e Rﬁ
Q izinglall ofith we made over this 41/2-
r1 d*what the results were. The upper lrne shows
growt in the value of my account, startin
$250. The lower line plotgt E
as be P rning to conﬁrm
how 1 ac ally registered with the system and

each to nd out whether we won that day. I may well
counted alittle on each day’s actual be
accurate. ﬁ‘

; i

‘ c ubt @boutith ne. On July 29,
1998, thi adeo 0 0 in it. On December 31, 1998, the
had $818.35 in it. And the difference Was entj W
You could say that
riod. YouBlb 'chr se pioj n nnual growth
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B is ug

« Account Balance e
Ddlily Bets .-

bsolute Date

'we do? Bets and payoffs from August-Di EW
theselbg R adVl th¥period.
ot 8.35fon $ orth of bets, we made an
capital, and our capital was co dfda
Any way you say it, Maven provebtRE %E

expert. n n

m AUTOTOTE ENTERPRISES, INC.
5 s 600 LOMG WHARF DRWVE = NEW HAVEN, CT 08571
e i NTRALT i araCy " Detmt [
LA STATEMENT BALKMCE e .q-um-h—:_u—un-p-m
ey p— 000 TR T e ——
T e By 33,586. 55
i 3000
DEROITE 0. 04 g
POSTNE MLUSTUINTS #250.00 '
oy 30,00 SKLENK: STEWEN
TR WITHHELD s5.018.00
MATORAALS &l o i PORT JEFFERSON
WEGATHE ADULESTRENTS $0.00 NY: 11777
0,00

WNILASL E BALANCE

MR1E, N8
DERTETS FENDRG Az AR ‘“éﬂ'l-.iuﬂ
W WS PERDING 50,00

0,00 _! 1zrs1mi

ACOOUNT IALANCE

318,35

DB@ @Nﬁ clal Stat8m HEfom Rutotote.
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REN JEW
entsfdemons at, with jai alai at least,.we know
car@doing. We clearly predict the outco, 1 esbetter
than the general bliaP h ¥ mallfbufnontrivial
av

nexéfor en?In order to make much mongmoney
we had to greatly incr le bets.
- 9 infinSidiqus\parser bugs.

di¥dn’t even dare bet too muc
me t i
. e nwe Rﬁ‘g g i
l¢ , nd did not p all the bets. We had much
’re ‘were to increase our number ignifi-
cantly. taEg
Rog 2 worP Rln n the\§pri 99, his last
3 efor@istartthg Ph.D. studies in computer science

ﬁ University of Massachusetts. We beat on_the e
making it stronger. V‘
i i e oriP le We

e nimber o

fbets it made so that I didn’t have

—

it,

ked on its

3 »
(@}
=]

= D

-

@,

t

1ontoitonadailybasis. Also, in caseofdi Wi
to preserve capital for an impro eREV.‘E
un alance is $940.30.

Your account balance is $1037. .

Your account bala is V \EW

e PR E

BBha to finish our changes in a rush, with the semes i
before we could complete a real validatio s clilr t
testing as we wg i . Rﬁ

No ; 6 the projeet. point, the account

t o)

contain or never for Maven because the rob S
of the program would only deteriorate with tj I e pe zw
phone privileges and hoped for fhe b R , it Tiked ifect
boxes, buBl@K

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

182



DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

PUTTING MY MONEY WHERE MY MOUTW

al@nce is $1072 60

Nowthatw rel RE

lafice T 51.60.

r & ount balance is $952.60 W
tters E ‘7 e éntite month

sity (UPC) in Barcelona, pain.

)
Bi more Wonderful place to be ichis
perhaps the most graceful V ce and
ed it d1PR‘ en was doing.
B“ e d the plane was to On the Wire.

Your account balance

@&1 I gave the first public lecture urgai @lai
iction system at the universi i Yn ﬁ
esCholarsand sportsmen

by my 1nterest1 b s

of a program cal eff1 co n“ hle
B@ top €omp rook Thus, 1 could

b1ts u

etwor delays onthe order ofseconds send1ng

nd the world even when network traffic
the rest of Spa1n got to work i itlt oul
been a plP1 m\ny offi
B 3 good. It was clear that Maven was
seemed that every other day for the second week of luﬁ

another box. The reported wmmngs were C

I broke down and chi alan E
I ;Eere was my money? [ could tell W

by the aut0d1aler, but it

listen — a \@
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w Whe Basque
G ‘ atch re 0 n and gazing at the spectacular
g ellstayed on a roll that third we , Iy e-mail
showed me winnin An e i

bala ce

.30.
as 1mp0531ble to debug t e fourth
week of June u a k1 balance
B Q hen got

T account balance is V !‘E

bec? r bets were taklng
0 o 1s, refusing to accept bets until 19 A

A.M. p one calls hadnt taken, Wi urs,
R ter. I

gers that the results I'd

Your account baliE PREV\EW
B‘Qount balance is $1430.35.

account balance is $1385 35.
Your account balance is V
version.

nt balance is $1630.60.
Maven hits a 1-4-8 box! REV \ ‘
Ksl 7.6
is

You E
Your B $1513.60.

B@.\(PREV EW
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1851 70.

its a cheap 1-3-6 b I N \Er
clear 0in hé program was

‘ no h th ast reatenrng to become agevenue
d of just a research pr eflte with a

oje
fresh set of probl ‘
sors P toUse IC computlng fa-
. operatlons This prOJect Ss ec-
ty when it was playing for ould
very quickly become niyersity’s le-
@Ki‘st fear se'lt is always easier to beg
& get permission. Further, if Maven
ney,
howm

rea
the students who built ce ‘
‘ % P S. Its taste in bets suddenly
@ S -2-5 trrfectas, losing inter
ethrng had broken deep ox
plarn t oft 1l th raduation.
@n ep fe

that on’t have the skills or the

in'it. At least this professor dldnt
Software rot is a sad but real E
forever be @ trea. Re its\@r ily'main-

ay be immutable, but the
around it. Suddenly a new data format arriyes
from 1lford or the operating system of our W

ec ed around it.
1th a heavy heart and slightly llghter

bank Felt] I ur plugged Maven from On the Wire. Each ni

gram continues to scan the net for d

It continues to half Rvﬁ

tinues ' il s. But the bets have
m

becomg lated games themselves.
write this book almost one year after o e ew
for the amount of my wimni 'R oclat i

the unrveB ( @ Kd cqver eed, a plaque on
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egStany BEMe\tEWusupport of

B ‘ illlsentds me e-mail every morni t ems our
simulated bets have be i ewha ;E n before.
Mayibe es w?e red were die lyto a corrupted
a yeakiit willslipfrom the Maven’s consciousgess and

fig@bi ill be restored.
Retelling this talg has 'tMai er roundof jai alai
i e E e im&has‘tome to bring another

vel back

ct i ity let A
B‘ @ d stlédwith the program anew and brij
“Check http://www.jai-tec lates W oing.
Hail theﬁwnolp ﬁE‘V
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Ee system described in this b re i SE ght

and employs a gmbstantial am 'R! ational so ieation to de-
@ @ ) e bet§ to make™t1sn't something you are going
Qie, Ky@dies.

t
t

owever, in this section I'll proyvid Ec e
your trip tothe fromte rofit: ﬁﬁy results of
oul ] Sim andexpe model, I've constructed
tablés givilag ected payoff for each bet, under the assumption tha

all players are equally skillful. This is very usefuli a t@hav
are not equipped to m s ]

akegour o mer \Ep e

althopghywela :\:R ASS. erskills. By following
my aﬁ . d erin¥nally stupid bets like the 6-8-7 trifecta.

B t a word of caution is in order. There are three primpa
gamblers: er‘
m (A) Those @ 7 @ e mB— V! 1n this category, you

are likelyaSickin dwi@ual'and need help. My recommendation i d

would be that you take your money and i ti d w
In particular, the Va Pfimec :ﬁ e t wel
over t @6
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One t Tun EM i*Er ethad to work
" @ 0 eev S s the saying goes, “gambling is a
dway't easy money.” You can'te t fmoney
without considerabl T icht andief] :‘ e ded, and
e pr@l cas to devate thi rt to than a track,

Sl | .

B @ T Y

e who gamble to lose mon If tegory,
you are likely a yery siekyi Ml ed J recom-
6 contaPa ’ nymo -213-386-8789, or
BQ % ; ym@us.org) immediately and get 0 your
em. W
on’t{let thig h

oyed him-
you or the ones you love.

S D
B(. ganible to have fun — If you are in thi offy, Fpro-
nounce you perfectly healthy. S t in! ake

any ortKlu € ex¢ifin ingyotuinto

Having fu V»io£ v J
RUnyo, @ 3 ted a r =1 hope tobreak even today.
IDB oney” [tis mote fun to win than to lose, or even to bre
e heTest of this chapterisintended to s u aximi e
amount-of-fun-per-dollarzinves| hegyo tﬁ)‘/‘ ch jai\ala
itz Wes Pﬂ tar wi e following
rec @
B Go to the fronton —]Jai alai is a fantastic sp at W
great professional athlet a w is notin
li @ in th nt€ourt. Figuringout
th S Q Spectacular Seven scoring system is excellent
ex e the mind. These charms are completely lo 0
invest via off-track betting (OTB) e e
will love a or igg at t PREH c the
exp C Q
B Buy e -

e always do. To be honest, there_is @o
reason to believe in any of the picks y I t, rw
savvy bettor will avgigal epe’sredo nd&fionSynot I-
ily beB @ ecause too r people will put
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thei

Std pe. E al\eEd atithe odds on
3 bet ik iously depressed and unable to pay
emlif
ans thatyou arebetting against your-
. ainly anyone making mor n on any
trifecta ought to have X e
muc i o Nave 1ding on a match
alli i
Btwo random variables A a

: © a
@ P ectdtion ereturn. Thus, dont bother
whether your 4-1-2 trifecta contradicts iniela.

B Q pe is right.
Always make the ming —The bettj g‘oE1 are small
0 aal y ge making th umm bet. Betting
s
probability. The expecte (A+B) of
nd B saii T
B s hethe
If both of these bets are individ ) eypare n
combinatio

HOW SHOULD YOU BET?
i
igh o problem gambler cat ieg (AYfor (B)
apove. Butifyou aredeterminedtoi or| ,you
should bet.on epa Er ol se\the'chance
D @ winRer onat cldse. Second, such a tactic
1 11E€6L 19 t l SO
r the random variables are i e is
means that whenever you fi Sy h er-
tiovp tive retu of the two
: p

ge youlacti umble opinion (IMHO),

th

f most entertainment value for your dollar_Ungder,
e Spectacular Seven scoring system, the guimiela S (W
possible ways to win thatpou a 1 e I&L tleaston
elati ﬁ \Ksc 10 very match. Further,
sieh thaflif Yeu win once you pay for the evening and

¢ even dinner afterwards.
W Bet show to maximize your chances ofs i k fE
to maximize.your, s0f sau 'B‘ RE‘C ie tting
mo @ w. YOou have a ance of making an
insi o f money, but at least it means that you

a total loser for the night.

"W
B Check your tickets caggfu fore 12 v«\Eu
ticket @ @ e thrgwinglan m away. Because
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tagular iEN %Epl ion of a game
ntl 0 ictory. Wait until the scoreboard
B | results official, because there.isga 0 ance of
disqualification or o isetintil ‘
i evely ga ‘% meng/lur “stoopers,” peo-
ndt

age ar ing'to find discarded but winning tickets.

B =d the stoopers. If you have_toJdea n , don't
worry. You typically h a a‘_‘ nningtiékets, and
B G@%ea?c ults fr istance.
S aladeffer s acula’ alue because they are almost
3 and even if they were to win couldn’t ig ugh
justity the effort. I provide tabless (o] eEWlear
of trouble RE
] at I think @re best and worst trifectas to
: column in all of these tables esti expected
eturn for the given bet. A va It i es\that E al,
at ouraye ous R en thes . Ratios of
neymakerns, b n't take these numbers too
e 5 e ac®o! placing a real minimum bet on a gi inati
: “i -
instead of individuraltri 550 We Rﬁ;na i
Ta 2 he merits of va#i rifecta boxes.
heémpeople at the fronton with a copy of this book, it prab-
ably pays to move a few notches down on the li t(W
sharing the pool with them ifryou ople Wit
myb asele %o yPle h ause itmeans I really
could i @ e .
Be thratios significantly below 1.0 are not worth your j n
And please, please lay off that 5-8-7_trifi e t S
least 99.7 cents of ea 1 ube RER tthe ct
‘ eck

values @ t to icense plate, social
securit ber ar'b ate'stack up.

Tables 9.7, 9.8, and 9.9 present expecte u i i
place, and show bets. B at th REb aré typieall
very smalB than|the mihi t means that you
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pected Return

p—

Best Trifectas Worst Trifectas

Rank Trifecta  Value Rank Trifecta Value

“ —4r 1‘85’ 307 -3—5—6 0.1849

BO 1-2-5 16170 8 .
2 4- .18
2 l— —8-2 0. 1798
15021 7-8-1 ‘

4- 2 1 15007 -5 31
1-2 1471
—5 2 7
Q 145 5-8-6 0 1408
2-1- 5 1. 4514 317 3-4-5
2-1-6
1 3 —2
0856
4009 321 4—6—8 0 0794
1 2 3-1 13952 7— —8
17 3-1-8 88
18 5
0 0530
. 0.0529
21 4—3 1 13492 7 ) w

w

22 253

1 2 8 331 5-6-7 0.0172

1 2—4 1.2946 2 4-8-7 0.0
3-2-7 1.2896 001
8-3 271 6 0
1 6
5-8-7

1. 270 .003
0.0034

start betting against yourself, whereas plaging t i W
you make only pean BK W de i ti

r
is 1
igla

pected values for qulnlela bets. He

best options seem to be the outcomes that o}
happy c1rcumstance an
are the mB a
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TABLE 9.2. Trifecta Boxes Ranked by

_Ewegigd Piyein o If

FEN

Frequency Payoff Value
0 Bet Win % Rank  Payoff/$ Rank Value /$ Rank
| I YR
3.3053 5 21327 50
B 4.4966 1 5. 4 1
22 : 112488 2
1057 7.8 4 1. 4
42 0.8675 22
9 0.5111 4
0
1
45 11
43 6! 16
28 1.0274 11
51 0.785: 6
01942
34 1003 I
6 1.0166 12
0.6820 36
31 0.7231 33
29 0.89
3,
1 76 29
41 8
0.9762 15
53 1.1226 5
47 1.0852

14
40 0.9423 19
38 0.9671
25 0.67.
3 73|
39
1 0.5681
0.6874 35
7 0.4125 49
16 0.5260 4
18 1 3
0.8 2
0.84 3
73 9
22 0.6945 34
37 0.7756 28
17 0.5102 44
20
.470
13350 5!
4
.5262 41
6 0.3935 51
27 0.4380
15
2 5
3 525 52
5 0! 54
1 0.0862 56
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TABLE 9.3. Trifecta Bets (1/2 to win) Raxtwm
Expected,Payor, ndlV
Frequency Payoff Value
BO( Bet Win % Rank  Payoff/$ Rank Value/$ Rank
1 23 0.206% EV \ v&
PR 1.617
171 20 1.353 W
2
1-3-7 6
— . 14
) 1
0. 334%
-4-5 0.078% 10 0. 2
23 0.752 7
G / 6 0.973 98
038 110 260 01 201 1.006
0.818% 180.25 7\
0.660% 24 0 3 23
0.2 170 6 129 9 9
269 59928 0.520 249
08 06 358.65 135 0.657
0.274% 160 304.58 0. 152
0.541% 58 3 31
0.606% 37 ) 8 18
@ 3 219.3 0.953 107
0.149% 460.44 75 0. 687 194
0.074% 502. 43 44
1—6 8 0.113% 9
8
1 0 79
2 50 255 1.270
111 233.94 231 0.898 128
235 398 32 107 i
2\
24 9 1 124
222.07 253 1. 118
227 95
1-8-6 0. 312% 14
1-8-7 Ksso 2‘ , R
ﬁ O (continued)
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BO

TABLE 9.3, continued, sy A ,

Frequency Payoff Value
Bet Win % Rank Payoff/$ Rank Value/$ Rank
-
U 0% T 192 32167 16
2-1-4 0.548% 6 0 2
2-1 A% 1
2% 2 4 6 1.447 12
7 17 220.70 259 1.564
0.285% 158 301.8 73 0
2-3-1 0.79 . \ 6
—3 o . 1 . 66
0 239 222 0.835 151
0.484 74 236.10 229 1 5
-3-7 0.566% 49 1
2-3-8 0.580% 2 27 8
1 25 159 3
o 1 3.66 183 0.927 117
5 .078% 281 454.01 863
2-4-6 0.197% 19 3 124 186 18
2-4-7 5 12 95 0. 16
e 113 224.3 0.853 144
g 0816 6 142.47 333 1.163
- 0.651% 28 205.31 2
2-5-4 0.248% 171 1 39
268 9 19 .52,
04 382! 0.707 186
0 1 242.69 219 0.655
2-6— 0.542% 57 211.15 1. 5
2-6-3 0.595% 0 072 1
2— 90 4 1 5
2 62.4 0.680 195
b o 2 605.55 7 0.445 264
—6-8 0.113% 253 534.09 33 0,602
2-7-1 163 1

0.265%
0.52.29%

DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

194




DOWNLOAD FULL VERSION HERE: https://bettingbooks.org/6

BO

3
O
B 3-
3-1-8 0.56
BOQ & o
3-2-6
3-2-7

BO!

3-4-5

TABLE 9.4. Trifecta Bets (3/4 to win) RaxtWty,
Expeied,Payort jdV

Frequency

( Bet
-
3-1-2

3-8-6

0.658%

Payoff Value

Win %

Kj,

0.479%

0.591%

K
0.518%
0.030%

0.502%
0.485%

II
0.143%
0.428%

0. 210%

321 09 0.843
209.49 7
73 0 .9 93
304 0 169 1 8
314 599:28 0.185 307
01 599.28 16 0.321
225 377.77 0. 240
92 . 9 86
94 . 5 48
4 598.3 0.867 141
3 616.30 0. 190
319
293
2
1 1 42
9 251 0.960 104
202 412.60 98 0. 773 168
297 474, 51 5
W;
—8— K 0 81
% £ 238. 96 1 112
260 89 199
18
3-8-7 b Kw ;P R
ﬁ O (continued)

PRE\! EWY

Rank  Payoff/$ Rank Value/$ Rank

224 09 1. 325 W
1 026
. 3
.1
1 2
92 .502 6
33. 52 1.227 33

210.85

1109

0. 3

0.344 8
1 0.618 213
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TABLE 9.4, continued, sy A ,
Frequency Payoff Value
Bet Win % Rank  Payoff/$ Rank Value/$ Rank
‘ &8% " 13— ' 190.85 3
4-1-3 0 838% 124" 4
2 7
06% 01 35 0.945 112
137 233.22 234 0.765 70
0. 425% 93 223. 25
0.768% 5129 0
4, % 1. 1 89
o 63 2%5. 273 1.133 54
07% 100 233. 39 233 . 1
4-2-7 0 328% 136 5 .
4-2-8 2 8 3
3 8 .349 21
1 13.48 276 1.367 18
53— 0 177% 208 377.92 8
0.225% 1 11 0887 1
% 1 164 0. 20
11 . 8 0.922 121
96% 15 229.28 239 0.678
0.290% 154 241.81 s
0.200% 194 .
323 6 .
309 30873
3 02 308.73
0.193% 199 458.26
0.189% 00
214 .
22 462.
0 / 462.59
16— 0.017% 321 462.59
4-7-1 0.298% 149
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TABLE 9.5. Trifecta Bets (5/6 to win) Raxtwm
Expecied,Payort jndV
Frequency Payoff Value
B O( Bet Win % Rank  Payoff/$ Rank Value/$ Rank
- -
5-1-2 0.407%
3 04664%
88% 11 O 886 134
174 321 67 0. 78 64
O 184% 205 347
5-1-8 0.227% 9 ‘ 4
5— % 0. 131
% 26 178. 1.175 43
15 142.52 .
5-2-6 0.242% 175 4 1 .
5-2-7 Ogh77, 7 1 . 5
o 17 .661 202
648 64.74 327 1.116 60
0.665% 22 174.97 5
0.261% 1 1 7 1
% 1 111 0. 13
20 7. 6 0.728 182
63% 16 300.55 0.797
0.377% 114 224.65 1
0.364% 121 ‘ 171
190 4 0.6 1
289 58227 0.369 278
50 602.87 0.691
5-4-8 0.138% 230 399.16 0 237
5-6-1 0.117% 47 5 83
5— 252 . 1 524
5 18 0.591 223
3 40 0. 472 26
—6— 331 62
5-6-8 0.010% 328
o 4
0 5. 244
1 150 0.737
211 148 238
330 60
333 4 .0 k
58
616:80 236
1 334.61 152 208
. 212 485.77 47
5-8-6 0.023% 32 02. 0.14 3
5-8-7 Kaz.P R 003 Y 33
ﬁ 0 (continued)
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TABLE 9.5, continued, sy A ,
Frequency Payoff Value
Bet Win % Rank  Payoff/$ Rank Value/$ Rank
BO ‘ &6% " 179— ' 351.77 1
6-1-3 0 309% 4 5 4
4 0 1
65% 1 28 1.084 68
210 380.10 119 0.617 4
0 138% 231 458, 7
0.224% 3 3 6
6—. % 3. 1 77
o 27 178. 1.165 44
41% 30 162.25 .
0.154% 216 .1 .
0.4833, 4, 6 7
o 127 55
.609 98.60 1.209 36
0.359% 124 273.39 8 5
0.500% 32 08189 1
178% 2 156 0. 23
5 21 . 7 0.576 227
49% 5 192.03 311 1.055
0.528% 61 210.93
0.414% 96
6, o2 243 0 4
@ ) 227 42199 . 224
P28 39 396.65 109 0.507
6-5— 0.196% 196 335.63 0 205
6-5-2 0.193% 98 11 16
9 05
0.564 233
57 0.147 314
8 .36
2 0.

6-7-8
6-8-1
6-8-2

210
215
282
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TABLE 9.6. Trifecta Bets Ranked by ProT ili t:
T g | V\e‘
Frequency Payoff Value
0 Bet Win % Rank  Payoff/$  Rank Value/$ Rank
7-1-2 0.115% 249 37 12
7-1-3 0.185% 03 1
7 05% 1185 17 64
494 % 71 . 277 1.055 76
7 .413% 97 249.43 213 1.
7-1-8 0.086% 272 3
7-2— 112% . X 5
—. % 9 17 4 271
9 8 218.95 266 0.653 207
—2. 0.478% 77 187.85 9
7-2-6 0.402% 2 2 9 1
7-2-8, 0.082, 3 42 041 27
N 1 A 5 0.964 102
.366% 1 251.05 209 0.919
—4 0.206% 189 349.41 A 1
7-3-5 0.401% 10 283 .8 150
~3-6 o, 12 2. 28 0.8 5
3 0 251 506.4. 0.575 228
@ 0448 75 197.32 303 0.950 108
2 0.461% 81 209.31 2 0 0
0.405% 103 12 1 7
03 191 670
@ 203 321 .598 220
D% 8 351.45 140 0.491 256
5 0.296% 151 225.50 246 0.6
7-5-2 0.286% 157 . .7,
7-5-3 6% 25 1 2 9
764 73 1 0.699 190
6 16.3 3 0.183 309
—5<8 . 273 598.39 21 0.507 251
7-6-1 0.101% 260 541.17 30 45
7-6-2 0.100% 26 9 0. 5
7-6-3 0. 0 9 0.5
N @ 392.67 1 .466 262
.0889% 92 602.87 10 0.358 285
-8 0.011% 327 616.30 2 0.066 322
7-8-1 0.035% 308 445.50 83 3
7-8-2 0.034% 310 55 8 3
0.399 2
5. 443 265
2 . 0.313 295
0.209
(¢ inbl)
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Frequency Payoff Value
Win % Rank  Payoff/$  Rank Value/$ Rank
Bolism  %s”
0.367 280
136 0. 1
1 R
Nl
23 .9 122
132 0.301 296
74 6
9
28 0 12
5 1.225 34
223 0.901 127
1
06 .8 57
1 .5 4
0.753 174
315 1.123 56
268 0
8 8
35
.868 140
193 0.390 273
248 0.7
7
2
0.972 99
309 1.087 67
210 0.739 179
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Frequency Payoff Value

Win % Rank Payoff/$ Rank Value/$ Rank

Uf\ IR
BO oK PRE REVIEW

0.731

¢l=
RBLE 9.8. Places Ranked bym7‘ F
. m & W’“
Frequency Payoff Value
B Bet Win% Rank Payoff/$ Rank Value/$ Rank
34, 47% EVO ‘ t
P 1.045
3.76 5 0.966
05% 5 4.02 4 84
4 3
4 4 2
TABLE 9.9. Show Bets WFWEW

Frequency Payoff Value
Bet Win% Rank Payoff/$ Rank Value/$ Rank
49.78% 2 01 2 W
49. 10% 3
1
2 44 0.962 4
0 0 2.65 0 902 5
29.24% 2.90
. 0.
. 1 0.
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CALCULATED BETS ! '

ity,

Frequency Payoff Value

Bet Win % Rank Payoff/$ Rank Value /$ Rank
ugp | L R 1 160
266% 17. 29
5. 565% V
19
15 23 29
623% 12 26.07
6 175 E
18124

0 940

0863
23 18
2 7 3415% 1
8 16
10 0 0 12
8 21 0770 18

: 14 24.30
3 361% 18 E

@ 2. 7 0. 701

90 28.07 0 690
2.919% 24, 29
3.268% 0 6
3
'J.
66 2 .

47 62

1.594%
7-8 0.905%

xpected values for exacta bets. In general the

rule that the more frequently occurring bets offer b
shots still holds. ‘
Otherhintsie Ka;nbl cl

g @ u'ehedt on your taxes — Gambling winnings
E

subjéectto capital gains taxes by the Unlted State
alarge percentage in is i
assu"B 6—; te Cer ainly not
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B
B

®and Value
Frequency Payoff Value
Bet Win % Rank Payoff/$ Rank Value /$ Rank
“ ‘ ‘sh 44 1.288
% 7 40. 63
2.262%

4-2

5—6
5-7

6-2
6-3
6-4

K"

BD:_ K

3. 303%

HOW SHOULD YOU BET?

1 538%

49
1. 043% 44
1. 006% 45
1
1
62% 40
0.488% 54
0.632% 48
0QK
2.420% 11
1.881%

DN

61. 9
61.56
36 7

9 82
93.39
83.17

44 91
73.80
135 19

51 7
47.66
45.21

OK'P

W = -

203

REV\

0 953

Vi‘
161
0.879

0.540

0.968
1.024

0931 \

1 122
1.006

RE\L!;E

E
3
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CALCULATED BETS

VY gt

Frequency Payoff Value

Bet Win % Rank Payoff/$ Rank Value/$ Rank
5 r m A B BEm T o
11 54 0.628
3 % 111 21
7-1 1547%
7-2
1 013

1144
5930
8-3 21 1 2
8-4 16
| 22 51548 1. 48 26
b 84.41 1.063

130.75

nse to this
old es'from all sufﬁc1ently proﬁtable bets,

that pay off at greater than 300-togl
total of at least $1000 ‘
Sawi ( een the

rfor 1n ding and the dlfﬁculty in
igmi-

nlng

t e'8ys

¢
this threshold. On the other hand, I am unaw
gion that prohibits taxes but enco utu ‘E
Uncle Sam P
t@@ ayoff tobe subject to withholding,
be S 11 ofyour betting tickets, especially the lose
deduct your gambling losses from E e‘
I Tam pro\B @‘ es Z?:R ings.
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HOW SHOULD YOU BET?
have winni dREuVﬂS‘EWI to reduce
me

()
co
rt“money management — Mo is consi-
deredtobeakeytos n i :Ei lventure.
0 i gnonR ts of mon , do so for sound
B@» hes
W PREVIEW
& , istead of just post positions, c more
0 le and entertaining eveni ingl t player
skill is probablyth@infthe- :&E. p athas
4 avefage i yer and quite possibly worth
neniOnly 8 of the 48 players on Milford! T ved
1s level of performance. Ev ‘
I epaned iro t it easieryfo td'evaluate
oK PRE

haye pr
C @ : 9 n pl t, I provide a scatter plot of
eoula yerS' (more than 400 games) at Milford i 1899.
ach player is represented by hi in ‘Ey es.
These twogratiograng, typically p edhft each nigh's prog Ifot, they
c divifling thei er of wins (or the number
0 place s) by the number of games played.

Using this plot, you can eyeb %Ef (o]
other playets. S e Me E o off\ls g dWas’in
th@@ Thatperf uts him in the middle of

a s

the|€lo} , suggesting that he is of average skill. Suppose tha
Magnifico won 14% of his games and finished.

time. This point is to the uppger rig ul i ta i
succ \K
I ines to make it easier to compare the perfor-
WO

manc ayers or teams. Which is better, Julio, who w h
games and finished in the money 40 f 11HE, laci ,E
18% of the ti ut didu'’tplace or an i o
34% of theti ink perfor T program thinks are
equival@ht.}

Thus, to identify the more successful p ic t irw
the two players are closgsiato ick 1 hethigher 1 o}
examPIE,B s himlon t ine'from the top,
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CALCULATED BETS
in money % EW

game win %
0.14

— 4 m
, 2 0. 0.15
- and in-the-money percentages for Milfor AEW
wherea es E ‘ and I would
‘J nd Iarge e same.

Using t ‘.E vq
If aresreallyfor 11 yo odds board
f(%l @ ns. The odds on win, qu1n1ela, and ex
T

e ( actabe

pdated every 90 seconds or so durlrvb‘Ew

- EW
‘ 1

B"‘Qgp 24 »
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HOW SHOULD YOU BET?
V \&stet Odds
se h

e payoffs depend upon the
ntrants as Well However, fron lace and

show pools telhng you h each post

oste d s for trifectas,
ﬁ@ re e@sier to read.
nse of an odds board means bei posted
numbers tothe p yaffyo (t)‘(; odds epresented
urn tP: . cise, odds of a— b
ent#imes (a + b) /b. For example ofl #1 pay
u 6 at double your investment W ratio
between aa e ore y Your in-
n a < b.The gamblers
e agalnst 1mp11es that you wil
es your wager on an even W
against the sp Rﬁz ntional 5-6
Wlbl tdo

@ @ ' for given investment-odds
ab 12
roe oyl bl

Odds Investment multiplier  Payoff for $2 Bet  Payoff for $3 Bet
1-2 P
O O 3.50 $5 25
2.00 $4.00 $6 00
2.20 $4.40
2.50
$7 0
G N
$6 00 $9.00

3.50 $7 00 $10 5
4.00 R E
K $11.0 16, 50

$12.00 $18.00
$16.00
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élematlcal modelingis asu e *E kis
ﬁndlng R uesti stidy, and
Q dat ob sonable model upon. Even
1f @ ter programmer, spread-sheet
Microsoft Excel can pr0v1de ane E i-
ment W1th " t odel R
ral ifiterestin 10ns to which the model-
ing te in this book may be applicable. To provide start-
ing p01nts, I 1nclude links to existing studies w
Web links are extre abl %
Any S@ efig W? Ip you find better
sour% ¢ Happy modeling!
| Lotte nu l ﬁR V (‘E !
an
r

would be expected

by c edict Wthh lotto comblnatlons ar
underbet, meaning that they minimize
share the pot with DW if
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CALCULATED BETS

n a K REVd\ EWcted value
BQ“ ery records are ava1labl ifiyou look
a

rd enough. Log o ral year’s
Ristoui€al rom te tter1 esa particu-
B @ kinglits histo numbers available at http;

ftery.Sta te mn.us.
[ | Horse mcmg— Vl& jai al@l system are
e to ea horses record
asu! fast it will run on a track
e g1ven weather cond1t1o 2 Hi ce the
reSpectw Do rK \RW eryou

) Form, available at http://rac
he schedules and results for ev “f C and
? |

nt'Park,

Ne k tr i c
OOk PR
kid onte Carlo s1mulat10n ofaca
in Blackjack. Thorp’s book f h‘
doze fo t tggiesa .
Wha xpected W1nn1ngs per hand
h number of decks employed by t
Develop and s1mulate car r t
such RE T 11 y dis-
memorizing ards have onyour ab1l1ty
C e odds of getting the card that you want?
m B lddmg strategies on Ebay — Ebay (www.eb W
nomenon, a giant onqkin Y olit anyhod
a )K((:t P sand other body
dibg

uires consrderable strategy. When do you

rail id, and by how much?
Ebay is an excellent resource W
the bidding histo V , gi 1 e
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