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1 Binary relation matrix simulation

To benchmark our compression techniques systematically, we generated three series of random binary matrices
satisfying different properties. Given fixed matrix dimensions n x m, an expected column density d, and a

uniqueness factor u, we define our generation schemes as follows:

1. Random: generate m random columns of length n with expected density d
2. Uniform rows: generate m random columns of length %, then duplicate each row u times
3. Uniform columns: generate % columns of length n, then duplicate each column u times

For each generated column, its indices are iterated through linearly and the values of the indices are set by
drawing observations from a random variable X ~ Bernoulli(d). For all experiments, values of n = 1,000, 000,

u=>5, and d = 0.01 were used. The values m € {500, 1000, 3000} were used.

1.1 Sizes of compressed representations

Random columns: n=1.0e+06, m=1.0e+03
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Duplicated rows: n=1.0e+06, m=1.0e+03

Duplicated columns: n=1.0e+06, m=1.0e+03
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Fig. 1. Size of the representation of A € {0, 1}106X1000 with densities d < 0.01 using different approaches: a) Random
columns; b) Duplicated rows; c¢) Duplicated columns

Random columns: n=1.0e+06, m=5.0e+02
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Fig. 2. Size of the representation of A € {0, 1}106X500 with densities d < 0.01
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Duplicated rows: n=1.0e+06, m=5.0e+02
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Duplicated columns: n=1.0e+06, m=5.0e+02
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2 Subsampling lemma

Proof. Suppose for i € {1,...,n} we introduce random variable X; as follows:

X, = 1 ifie S ,
0 otherwise.

In other words X is 1 if 7 is subsampled and 0 otherwise. Besides, for V' C {1,...,n} we define Xy =3, X;,

which basically counts how many elements of V' are subsampled. Based on these definitions can derive

XoiUo; = [(0: Uoj) N [n]p| =06 Uos| = pij,

E[X(M'Uoj'] =p- |0i U Ojl =PUj ;-

If we denote the mean by p; ; = E[X,,u0;] we have

1 1 1
Pr(|a; ; — wi | > eu;j :Pr(oni 0; — —Mij| > —€u; )
(| 2J ]| J) ‘p Uoj, p J| p 2J

=Pr (‘XOiUOj - :u‘iJ| > q“d)'

Using Chernoff bound we have

Pr (‘XOiUOj — il = E,Uz',j) < 2e= His/3
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and, therefore,

Pr(|ai; — ui ;| > eu; ;) < 2m™".

Now back to the joint probability we can write
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Finally, taking the compliment of the probability gives us the claimed bound:

Pr ( /\ ‘ﬁi,j — ui,j' § eum-) >1- mfz.

i,j€[m]



