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Lotteries.."
Case #1!



(a)!
!           New Hampshire!

!
!  0001   0002  .. Xxxx ..  8092.. 9999!

 
M !0001! √ 
a !0002!       √ 
s !  .  
s !  .  

!Xxxx                √ 
!  .  
!8092                        √ 
!  .  
!9999                               √"

!



!(d) prob(happens)"
!≠ prob(happens; is noted)"
! ≠ prob(happens; is noted; is reported)!

(b) Massachusetts "
!   8 pm !"

            xxxx !!

New Hampshire"
! 9 pm"
!  xxxx!

(c) !event / ! !�winning number is same"
!headline: ! ! in 2 states"!

probability! !winning number is 8092 "
calculated:! !in 2 states!



Lotteries.."
Case #2!



Boston Evening Globe of February 6, 1978:  interview with 
lottery official  David Hughes on how bettors choose 
numbers in Massachusetts Daily Lottery (the Game ), played 
daily:!

In that period, no winning number has ever 
been repeated, although the same four digits have won a 
second time in different sequences. !
!
Hughes, the expert, doesn't expect to see duplicate winners until 
about half of the 10,000 possibilities have been exhausted.!

During the Game's 22-month existence (approx 660 draws), 
the illegal numbers pool has switched its payoff from the race-
track parimutuel pool to the legal number.!



434/365
=1.2!



660 drawings in Massachusetts...!
• no repeat (660 distinct numbers)"
• �don't expect repeat until approx 5000 draws”!
"
Implied... ! ! ! !Reality!
!
Case # 1!
unlikely events do happen ! !event not that unlikely "

! ! !!
Case # 2!
if fair, should not expect repeats !if fair, should expect repeats "
"
hasn't been a repeat ... ! !prob(no repeat) = 22 x 10-9 "
"
So… lottery is fair ! ! ! !!

H2: data are wrong !!H0: ! H1:!



"Sorry... 7 separate #s had repeated... "
"
Misinformation was a sin of omission and a too "
hasty glance at our listing of previous winning numbers"!
"
!
Prob(numbers are all distinct).. "
"
 10      50      100     200   300    660 draws!
!
0.9995 0.8845  0.6085  0.1348!0.0107  2 x 10-10!
!



   Once or twice a year, the Quebec Super Loto pays out 

money  accumulated  from unclaimed  prize-money  by 

adding 500 cars as bonus prizes."

 "

Instead  of  mechanically  drawing  the  large  list  of 

winning numbers from the 2.4 million tickets sold for 

each  drawing,  the  Loto  generated  the  500  winning 

numbers using a computer.  !

Lotteries, Case 3 (Montreal Gazette July 28, 1982)!







N =2.4 x 106 tickets;!     n = 500 prizes... drawn by computer"
•1 number drawn twice"

"
message.. ! ! !Reality "
Binomial ! ! !prob[SOME no. drawn twice] "
 n = 500 ! ! !not negligible "
! ! ! !prob(500 distinct numbers)"

"
π = (1/2.4) x 10-6 ! ! = Π(1 – i / N)    i = 0 .. n-1 !"

! ! ! ! ≈ (1 – 0.5n / N)n = 0.95"

prob(2) = 2 x 10-8 (!!!) ! ! ! ! !"
! ! ! !=> prob(≥ 2 repeats) ≈ 0.05!



•  Message.. ! ! ! !Reality "
"

! ! !!

you can beat the odds; "
buy lots of tickets!!

now, loto Québec sorts "
the numbers drawn "
and checks them !!!!

better to calculate"
prob. from viewpoint !"
of indiv. player!

lottery officials should"
calculate probability of 
such an event!

"events happen "
more frequently"
than they should"!



Lotteries.."
Case #4!



Lottery Case 4 (from the New York Times of February 14, 1986)!

ODDS-DEFYING JERSEY WOMAN HITS LOTTERY !
JACKPOT 2d TIME "
!
Defying odds in the realm of the preposterous - 1 in 17 trillion - !
a woman who won $3.9 million in the New Jersey state lottery !
last October has hit the jackpot again and yesterday laid claim "
to an additional $1.5 million prize... "
!
She was the first two-time million-dollar winner in the history !
of New Jersey's lottery, state officials said. They added that they !
had never before heard of a person winning two million-dollar !
prizes in any of the nation's 22 state lotteries!



For aficionados of miraculous odds, the numbers were "
mind-boggling: In winning her first prize last Oct. 24, "
Mrs. Adams was up against odds of 1 in 3.2 million. "
The odds of winning last Monday, when numbers were 
drawn in a somewhat modified game, were 1 in 5.2 million.!
!
And after due consultation with a professor of statistics at "
Rutgers University, lottery officials concluded that the odds 
of winning the top lottery prize twice in a lifetime were 1 
in about 17.3 trillion - that is, 17,300,000,000,000. !



New Jersey woman wins 6/49-type game twice!!!
!

!14 oct '85 !           11 feb '86"
!

!   6 / 39 !              6 / 42!
!
prob = 1/(3.5 x 106 )  x  1/(5.2 x 106)    =  1 / ( 17 x 1012 ) !!
!
!
!



Assumptions ! ! !Reality "
!
(i) !14 oct '85 ! !had played weekly"

!     & !  only ! !for several years "
!11 feb '86"
! ! ! !several tickets / week"

(ii) !1 ticket each time !more tickets after oct '85 "
--------------------------------------------------------------------------!
4 - 5 tickets / week ... ! !Prob(win)  = 10-6 per week "
"
n = 200 weeks.. ! ! !prob( win 2 times) = 2 x 10-8 "
"
n = 1500 weeks (30 years) !prob( win 2 times) = 1 x 10-6 "
"
106 persons (30 years)! !average ( # who win 2 times) = 1 "
"
50 x 106 persons (U.S.A.) !average ( wait / repeat winner) = 4 yrs!



REAL MEANING of    Prob(•) = !1 / ( 17 x 1012 ) "
 "
5 x 109 persons ( world population) x 3400 generations!
"
!
!

NY Times was correct to "
call the odds "preposterous" !!!!





Birthdays.."
Case #1!



It was a statistician's dream: two sets of quintuplets born the same 
day[Monday March 2, 1987] in the USA [one set of four girls and a 
boy, in Peoria Ill. and a set of five girls in Las Vegas]. But the experts 
could not agree on what statistic to use. !

Figures of one in 41 million, one in 70 million  and one in 85 million 
were tossed out Tuesday - and that was just for the birth of one set of 
quints."
!
 [The mother of the Nevada quintuplets, who were born 11 weeks 
early, didn't use fertility drugs; the mother of the Illinois quints had 
taken the fertility drug Pergonal].!

Births Case 1 (from USA TODAY on March 4, 1987)"
Two sets of quints, same day!



Birthdays.. Case #2!



Births Case 2 (from National Enquirer on June 28, 1990)"

4 sisters beat 1 in 17 billion Odds  - They All Share the Same Birthday!

!
August 3 is a grandslam event for Mary Wohlford - her first four daughters were born on 
that date in four different years.!
"
The odds of that happening are a staggering 1 in 17 billion. "
"
Her first August 3 child, Connie, arrived in 1949. She was  followed by Sandra in 1951, 
Ann in 1952 and Susan in 1954. All were born in Freeport, Ill. and delivered by the same 
doctor  in the same hospital in the very same room. "The doctors and nurses were 
amazed, but it was not planned that way, and the girls weren't all due  August 3" said the 
mother. But the August 3 streak ended after the parents moved their growing family from 
Freeport to Dyersville Ill. "Maybe there  was something in the Freeport water" jokes the 
mother. "After we moved in 1955, !
we had four more girls over the next nine years and none of them were born on August !
3rd."!



Births Case 3 (from the Montreal Gazette in May , 1989)!

Double trouble in Moose Jaw school!

caption to a photograph showing six sets of twins!
!
Every morning, teachers at Prince Arthur school in Moose 
Jaw, Saskatchewan see double - and it's not because of 
what they were up to the night before. "
"
Six pairs of identical twins attend the school, which has an 
enrollment of 375. Identical births occur once in 270 births.!



Births Case 4 (Montreal Gazette, week of May 8 , 1991)!

Double trouble Down Under!

caption to a photograph showing five sets of twins!
!
It was a very busy week in the onbstetrics department of 
Baulkham Hills Private Hospital in Sydney Australia, as 
five mothers gave birth to twins. Hospital officials offered 
no explanation of the sudden run of multiple births, but the 
proud mothers are happy to pose with their infants. 
Everyone�s doing well.!



Montreal Gazette, week of May 15 , 1991…!

No Double trouble anywhere this week!

no photograph, no twins!

Montreal Gazette, week of May 22 , 1991…!

No Double trouble anywhere this week!

no photograph, no twins !

!
Stay posted.. !



On the side of a a barn in Texas!



• Texas Sharpshooter!



CONCLUSIONS!
!

•  We tend to see sample space with selective vision!

•  Remedy: imagine headline BEFORE event and "
 enumerate all the sub-events that would be eligible!

•  For claims that a very rare event occurred ..."
  "
  be suspicious of probability calculations !!




