Negative Examples for
Sequential Importance
Sampling of
Binary Contingency Tables

Ivona Bezdkova (RIT)
Daniel Stefankovi¢ (Rochester)

Alistair Sinclair (Berkeley)
Eric Vigoda (Gatech)



Darwin's Finches

The Voyage of the Beagle

Galdpagos archipelago (1835)



Darwin's Finches

Distribution of Darwin's Finches on Visitor Islands




Darwin's Finches

Distribution of Darwin's Finches on Visitor Islands




Darwin's Finches

Distribution of Darwin's Finches on Visitor Islands

10

9

6

8

2 chance
3

7 OR

? compeftitive
6 pressures
4

2 ?

10

93 573810910 8



Binary Contingency Tables

Given:

Goal:

marginals (row sums, column sums)

» sample tables uniformly at random

- count tables

3 4 21 2 2 3

w 1 W N H»



Binary Contingency Tables

Given:  marginals (row sums, column sums)

Goal:  * sample tables uniformly at random

- count tables

3 4 21 2 2 3

w O W N H



Binary Contingency Tables

Given:  marginals (row sums, column sums)

Goal:  * sample tables uniformly at random

- count tables

3 4 21 2 2 3

w O W N H



Impor"rance Sampling for counting problems
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A Counterexample for SIS

Thm [Bezdkovd-Sinclair-Stefankovié-Vigoda ‘06 :

For any B #y, SIS output after any subexponential
number of trials is off by an exponential factor
(with high probability).

Intuition all tables

Expect: apm ones

SIS: asymptotically fewer

tables with ~apm ones

B tables seen by SIS whp



SIS - Experimental Results

Bad example, m = 300,B=0.6,y=0.7
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