
Maximum Lottery

Dek

Byline: Dennis E. Shasha

Dennis, a professor of computer science at
New York University, is the author of The
Puzzling Adventures of Dr. Ecco (Dover,
1998), and Codes, Puzzles, and Con-
spiracy (W.H. Freeman & Co., 1992),
Database Tuning: A Principled Approach
(Prentice Hall, 1992) and (coauthored with
Cathy Lazere) Out of Their Minds: The
lives and Discoveries of 15 Great Com-
puter Scientists (Springer Verlag, 1997).
His most recent books are Dr. Ecco’s Cy-
berpuzzles (2002) and Puzzling Adven-
tures (2005), both published by W.W. Nor-
ton. He can be contacted at DrEcco@
ddj.com.

Head

Thursday, June 9, 2005 1:41:45 PMPage 1 of 2d09shas.x.g1me

NOTE TO AUTHORS: 
PLEASE CHECK ALL URLs
AND SPELLINGS OF NAMES
CAREFULLY. 
THANK YOU.



2.68

–

–

–

–

–

–

2.75

–

–

–

–

2.80

–

–

–

–

2.85

–

–

–

–

2.90

–

–

–

–

2.95

–

–

–

–

2.100

–

–

–

–

2.105

–

–

–

–

2.110

–

–

–

–

2.115

–

–

–

–

2.120

–

–

–

–

2.125

–

–

–

–

2.130

–

–

–

2.134

W
hen I arrived at Ecco’s house, he
had just greeted two visitors. “Jim-
my Casino’s the name,” said the
man in the dark suit and white

shoes, as he offered his embossed card
to Ecco. “The competition is hell out there,
doc. I gotta find a new betting game to
attract players. My mathematician Marek
will explain it to you.”

“Dr. Ecco, we have invented a betting
lottery for large stakes, based on hollow
lottery balls,” Marek spoke with a slight
eastern European accent. “Here is how it
goes.

“Your adversary is given 100 identical
pieces of paper, writes a number on each
one— he can choose the range of num-
bers and can even put in duplicates—
then folds them. Then these papers are
given to an independent third party whom
both sides can see. That third party shuf-
fles the papers and then inserts one piece
of paper into each of 100 hollow lottery
balls that can be screwed open or shut.
These balls have been tested using drop
tests, bounce tests, and resiliometric tests
to be sure they are all as close to equal
as tolerances allow.

“The third party then puts the balls into
a lottery machine. The lottery machine
mixes the balls until one comes out. The
ball is opened and you are told the num-
ber. You have the option to ‘keep’ the
number. If you keep it, you put it in your
keep pile and you have used up one
keep. If you don’t, it goes in the discard
pile never to come out. (You can record
the numbers on a private storage device
for future reference, however). Repeat this
procedure for all 100 balls. You are al-
lowed three ‘keeps’ altogether. Your goal
is to have the highest number written in
the keep pile. If you do, you win $100,000.
If you don’t, you lose $100,000. Should
you take the bet? If so, what is your prob-
ability of winning?”

“Echoes of the sultan’s daughters prob-
lem,” said Ecco with a chuckle after a few
minutes of hacking.

“Surely you know that one, Professor,”
he said. “A young suitor may choose any
of the 100 daughters of the sultan. They are
presented to him in some random order.
He has little to go on, so he judges only by
outward beauty and grace. If he rejects one,
he never sees her again. Once he selects
one, he must marry her and no other.”

Warm-up: Can you design a strategy
that gives him at least a 1/4 chance of mar-
rying the most beautiful daughter?

Solution to warm-up: Look at but reject
the first half of the daughters. Then take
the first daughter who is more beautiful
than any of those in the first half. This is
not the optimal solution, but it has the
virtue of offering an easy rough analysis:
You have a 1/2 chance that the most

beautiful daughter is in the second half
and a 1/2 chance that the second most
beautiful daughter is in the first half. In
that case, which happens with probabil-
ity 1/4 assuming the daughters are pre-
sented to you in random order, you are
sure to marry the most beautiful daugh-
ter with this protocol. In fact, your odds
are better (for example if the third most
beautiful daughter is in the first half and
the most beautiful one precedes the sec-
ond most beautiful one in the second
half) than 25 percent. A deeper analysis
(check out http://mathworld.wolfram
.com/SultansDowryProblem.html) shows
that it is better to reject only 37 daugh-
ters and then choose the most beautiful
one that follows. 

Solution To Last Month’s Puzzle
1. There can be at most three pollsters

meeting these conditions. Here’s why.
Each pollster must not hear about 13
Wendy votes (because there are 51 in
total, but only 38 seen by each pollster).
No two pollsters miss the same Wendy
voter, because every pair of pollsters in-
terview all 100 voters. If we number the
Wendy voters W1 to W51, then we can
imagine that pollster A misses W1 to
W13, pollster B misses W14 to W26, and
pollster C misses W27 to W39. There
are not enough more Wendy voters for
a fourth pollster to miss, so there can
be only three pollsters.

2. Number the Fred voters F1 to F49. Poll-
ster A could interview W14 to W51 and
F1 to F42. Then pollster B could inter-
view W1 to W13 and W27 to W51 as
well as F8 to F49. Finally, pollster C
could interview W1 to W16 and W40 to
W51 as well as F1 to F7 and F15 to F49.

3. As the solution to the first question
showed, this result would not be pos-
sible with five honest pollsters. So Fred
was right.
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