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Some uses in Comp Ling

Noun Clustering
Ravichandran, Hovy and Pantel (2005)

Paraphrase Acquisition

Bhagat and Ravichandran (2008)
Chan, Callison-Burch and Van Durme (2011)

Lexicon Induction
Bergsma and Van Durme (2011)

Topic Detection and Tracking (TDT)
Petrovic, Osborne and Lavrenko (2010)
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Online LSH : b parallel streams of numbers

3+-2+4+1+-1+ ...<0

S5+-1+7+-2+3+...20

1+2+-4+5+-2+... <0
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Stream of numbers

3,-2,4,1,-1, ...
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Stream of numbers

n=0
3,-2,4,1,-1, ..

s=0
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position in stream

™~

n=0
3,-2,4,1,-1, ...

s=0



n=0
3,-2,4,1,-1, ...

s=0

/

sum up until n
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Stream of numbers

n=0
3,-2,4,1,-1, ..

s=0
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Stream of numbers
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-2,4,1,-1, ...

s=3
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Stream of numbers

n=2
3,-2)4,1,-1, ...

s=1
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Stream of numbers
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Stream of numbers
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Stream of numbers

Benjamin Van Durme & Ashwin Lall 18



ACL 2011

Size of variables
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Size of variables
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(int32) n

..l’ .l.’ ...’ .." .'.’ L

(int8) s

/

make this smaller via approximation
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Reservoir Sampling

a,b,c,de,..
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reservoir of size k=3
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Reservoir Sampling
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Reservoir Sampling

n=0

a,b,c,de,..

[?,?, 7]
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Reservoir Sampling
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b,c,d,e,..

Q

[a, ?, ?]
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Reservoir Sampling

n=2

a,b,c,de,..

[a, b, ?]
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Reservoir Sampling

n=3

a,b,clde,..

[a, b, c]
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Reservoir Sampling

n=4

a,b,c,dle, ...
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n=4

a,b,cddle,..

1. accept d with probability: k/n =3/4



n=4

a,b,cddle,..

1. accept d with probability: k/n =3/4
2. if accept, then evict a random element from reservoir



n=4

a,b,cddle,..

[a, b, c]

1. accept d with probability: k/n =3/4
2. if accept, then evict a random element from reservoir



n=4

a,b,cddle,..

[a, b, c]

1. accept d with probability: k/n =3/4
2. if accept, then evict a random element from reservoir



n=4

a,b,cddle,..

[a, d, c]

1. accept d with probability: k/n =3/4
2. if accept, then evict a random element from reservoir



n=5

a,b,cde,l..

[a, d, c]

1. accept e with probability: k/n = 3/5
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Reservoir Sampling

n=26

a,b,c,de,..

[p, h, 2]
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Stream of numbers

3,-2,4,1,-1, ...
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Stream of numbers in +/- unary

3,-2,4,1,-1, ..
1,1,1
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Stream of numbers in +/- unary

3,-2,4,1,-1, ...
1,1,1,-1, -1
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Stream of numbers in +/- unary

3,-2,4,1,-1, ...
1,1,1,-1,-1,1,1,1,1
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Stream of numbers in +/- unary

3,-2,4,1,-1, ...
1,1,1,-1,-1,1,1,1,1, 1
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Stream of numbers in +/- unary

3,-2,4,1,-1, ...
1,1,1,-1,-1,1,1,1,1,1,-1, ...
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Stream of numbers in +/- unary

1,1,1,-1,-1,1,1,1,1,1,-1, ...
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Stream of numbers in +/- unary

n=0
1,1,1,-1,-1,1,1,1,1,1, -1, ...

s=0

/

sum up until n

ACL 2011 Benjamin Van Durme & Ashwin Lall

43



ACL 2011

Stream of numbers in +/- unary

1,1,1,-1,-1,1,1,1,1,1,-1, ...
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Stream of numbers in +/- unary

n=2
1,1,1,-1,-1,1,1,1,1,1, -1, ...

s=2
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Stream of numbers in +/- unary

1,1,1,-1,}-1,1,1,1,1,1,-1, ...
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Stream of numbers in +/- unary

n=6
1,1,1,-1,-1,1,/1,1,1,1, -1, ...

s=2
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Stream of numbers in +/- unary

1,1,1,-1,-1,1,1,1,1,1, -1, ...
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Stream of numbers in +/- unary

n=11

1,1,1,-1,-1,1,1,1,1,1,-1,...

s=5
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Sampling from stream of numbers in +/- unary

1,1,1,-1,-1,1,1,1,1,1,-1, ...
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Sampling from stream of numbers in +/- unary

n=0
1,1,1,-1,-1,1,1,1,1,1, -1, ...

[?,?,7]
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Sampling from stream of numbers in +/- unary

n=3
1,1,1,4-1,-1,1,1,1,1,1, -1, ...

[1,1,1]
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Sampling from stream of numbers in +/- unary

n=5
1,1,1,-1,-1,1,1,1,1,1, -1, ...

[1,-1,1]
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Sampling from stream of numbers in +/- unary

n=9
1,1,1,-1,-1,1,1,1,1,/1, -1, ...

[1,1,1]
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Exchangeability of elements

n=5

1,1,1,-1,-1,1,1,1,1,1, -1, ...

[1,-1,1]
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Exchangeability of elements

n=5
1,1,1,-1,-1,1,1,1,1,1, -1, ...

:11'111:
:_1; 1;1
:1)1;_1:
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n=5
1,1,1,-1,-1,1,1,1,1,1, -1, ...

“two 1’s, one -1”

:1)'111:
:_1; 111
:1111_1:




n=5
1,1,1,-1,-1,1,1,1,1,1, -1, ...

“two 1’s, one -1”

“two 1’s, k=3" _ .
I 1)'11 1

:_1; 111
:1111_1:




If k=3, there can be:
zero 1°s,
one ],
two 1’s, or
three 1’s.



If k=3, there can be:
zero 1°s,
one ],
two 1’s, or
three 1’s.

For a given k, there can be:
k+1 different states,
representable with Ig(k+1) bits.



If k=3, there can be:
zero 1°s,
one ],
two 1’s, or
three 1’s.

For a given k, there can be:
k+1 different states,
representable with Ig(k+1) bits.

When k=255, need Ig(256) = 8 bits.



Sampling from stream of numbers in +/- unary

n=0
1,1,1,-1,-1,1,1,1,1,1, -1, ...

s=0
[?,?,7]
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Sampling from stream of numbers in +/- unary

n=0
1,1,1,-1,-1,1,1,1,1,1, -1, ...

s=0

/ [2,2,7]

sum of 1‘s in the reservoir
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Sampling from stream of numbers in +/- unary

1,1,1,-1,-1,1,1,1,1,1, -1, ...
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Sampling from stream of numbers in +/- unary

1,1,1,-1,-1,1,1,1,1,1, -1, ...
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Sampling from stream of numbers in +/- unary

n=9
1,1,1,-1,-1,1,1,1,1,/1, -1, ...

s=3
[1,1,1]
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Sampling from stream of numbers

3,-2,4,1,-1, ...

1,1,1,-1,-1,1,1,1,1,1,-1, ...
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Sampling from stream of numbers

3,-2,4,1,-1, ...

n=5
1,1,1,-1,-1,{14,1,1,1,1,-1, ...
s=2
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Compute expected number of accepts,
then expected change to reservoir.




Compute expected number of accepts, k log((n+m)/n)
then expected change to reservoir.




Compute expected number of accepts,
then expected change to reservoir. [see paper]
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Online LSH : b parallel streams

3,-2,4,1,-1, ...

-5,-1,7,-2, 3, ...

1,2,-4,5, -2, ...

Benjamin Van Durme & Ashwin Lall

72



ACL 2011

Online LSH : b parallel streams

n=10
3,-2,4,11, -1, ...
S1=2
-5,-1,7,-2, 3, ...
$;=0

1, 2,-4,)5, -2, ...
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from int32
to lg(k+1) bits,
e.g., int8

n=10
31 _2; 4)

$1=2
/5/ _117)
/ 52:O

\14' 2, -4,

Sp=1

1,-1, ..

-2,3, ...

5,-2, ...
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Mean.Absolute.Error

More bang for the bit
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More bang for the bit

Reservoir Counting

ﬁ,;
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More bang for the bit

Explicit Counting 1092
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Mean.Absolute.Error

More bang for the bit
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More bang for the bit

log2.k
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O 2
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More bang for the bit

0.12 -

0.11 -
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