






Player's Expected Winnings from loto-québec's Banco® JH 10/90

as a  function of how many numbers (n) played

<--------------------- x :  number correct ----------------->
n 0 1 2 3 4 5 6 7 8 9 10
1 0.714 0.286 1.000
2 0.507 0.414 0.079 1.000
3 0.358 0.448 0.174 0.021 1.000
4 0.251 0.428 0.254 0.062 0.005 <-- PROBABILITIES: 1.000
5 0.175 0.381 0.308 0.115 0.020 0.001                  Prob( x / n ) 1.000
6 0.121 0.323 0.334 0.170 0.045 0.006 0.0003 1.000
7 0.083 0.265 0.336 0.219 0.079 0.016 0.002 6E-05 1.000
8 0.057 0.212 0.320 0.256 0.118 0.032 0.005 0.0004 1E-05 1.000
9 0.039 0.165 0.292 0.279 0.158 0.055 0.012 0.001 1E-04 3E-06 1.000

10 0.026 0.126 0.257 0.287 0.194 0.083 0.023 0.004 0.0004 2E-05 5E-07 1.000

1 - -
2 - - 7               W ( x / n)
3 - - - 25 <--- $Win if get  x / n  correct
4 - - - - 100
5 - - - - 5 250
6 - - - - - 25 1000
7 - - - - - 5 50 5000
8 - - - - - - 10 200 25000
9 - - - - - - 5 100 1000 50000

10 - - - - - - 5 25 200 5000 200000

1 - - -
2 - - 0.551 $0.55
3 - - - 0.521 <--   W ( x / n ) • Prob( x / n ) $0.52
4 - - - - 0.528 $0.53
5 - - - - 0.100 0.320 $0.42
6 - - - - - 0.148 0.296 $0.44
7 - - - - - 0.079 0.081 0.323 $0.48
8 - - - - - - 0.050 0.082 0.334 $0.47
9 - - - - - - 0.058 0.146 0.097 0.129 $0.43

10 - - - - - - 0.113 0.096 0.078 0.106 0.093 $0.49

1 0.714 0.286 1.000
2 0.510 0.408 0.082 <-- PROBABILITIES: Prob( x / n ) 1.000
3 0.364 0.437 0.175 0.023 if use the binomial 1.000
4 0.260 0.416 0.250 0.067 0.007 with π = 20/70 1.000
5 0.186 0.372 0.297 0.119 0.024 0.002 [rather than 1.000
6 0.133 0.319 0.319 0.170 0.051 0.008 0.0005  hypergeometric] 1.000
7 0.095 0.266 0.319 0.212 0.085 0.020 0.003 0.0002 1.000
8 0.068 0.217 0.304 0.243 0.121 0.039 0.008 0.0009 4E-05 1.000
9 0.048 0.174 0.279 0.260 0.156 0.062 0.017 0.003 0.0003 1E-05 1.000

10 0.035 0.138 0.249 0.266 0.186 0.089 0.030 0.007 0.001 9E-05 4E-06 1.000

Illustration of (1)  Several Hypergeometric Distributions ( 1 per row)
(2)  Expectation of a random variable (1 example per row)
(3)  Binomial approximation to hypergeometric (1 example per row)

Note: probabilities calculated recursively (hypergeometric probailities not in earlier Excel versions)



October 7, 1989
The Editor
Montréal Gazette

Dear Sir:

In addition to reporting the results of loto-québec's draws,
please let the playing public know what percentages of the
bets are returned in prizes and what percentages are retained
by loto-québec. By my calculations, the amounts won by
players and retained by loto-québec in the recently
introduced and highly advertized Banco® lottery are as
follows:

If player
plays...

On average, for every
$1.00 (s)he plays, (s)he
can expect to win...

and so,
loto-québec
will keep...

 2 numbers $0.55 $0.45

 3 numbers $0.52 $0.48

 4 numbers $0.53 $0.47

 5 numbers $0.42 $0.58

 6 numbers $0.44 $0.56

 7 numbers $0.48 $0.52

 8 numbers $0.47 $0.53

 9 numbers $0.43 $0.57

10 numbers $0.49 $0.51

In summary, depending on whether one aims at small prizes or
large, the payoff ranges somewhere between 42% and 55%.
Looked at the other way, the revenue to loto-québec varies
from 45¢ to 58¢ from every dollar played. Few government
taxation schemes can match this.

Yours sincerely,

James A Hanley


