


K = 1000















k = 100
k = 1000

















�v ∈ R



E























32 bits×number of dimensions





v2j =
∑|i|

i,j x
2
i,j



−
2









32512



DFx(�e1,�e2) ∼ �e1 ·�e2
|| �e1|| × ||�e2||

E t

S w

E = t(w1...wn)∀w, n ∈ S, |S|

E

En

E′
m

En,∗ ≈ E′
m,∗

n



m













k

k





O(log(n))

O(1)



4x

f(x)

d(f(x))

f(x) = �v

d(�vi) → y; y ∈ Z, 0 ≤ y < k



bucket centroids = {min+ (
max−min

2k
) + (

max−min

k
) ∗ x}k−1

x=0

B = {Z< }
B



dim ∗ ( − 1)

512d × 32bit







k

k

k ∗

k



O(mn)

m ∗ k



k ∗ num chunks

−

− 1 ∗ ∗



e
∑n

0 lossn/n

∗ 1

e
∑n

0 lossn/n

(initial, candidate) + (candidate) + (candidate)

k

k





k









K

≈ 269, 000

K = 5



K = 55 K = 10

K = 100 K = 1000

k = 100

k = 1000

K K











of overlapping tokens
Total tokens in paraphrase



k

k

k

of overlapping tokens
Total tokens in reference

of overlapping tokens
Total tokens in generated paraphrase



DFx10



DFx1

DFx10

DFx50



k

DFx1





k = 10










