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FLOP = Floating-point 
operations i.e. # of 
computations
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How can we make RNNs faster on CPUs?
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Just & Carpenter. “A theory of reading: From eye fixations to 
comprehension.” Psychological review 87.4 (1980): 329
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• Big RNN��"B==>F�,L:L>�,BP>�,�=
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1�5��
• 5�=)#�--�5�=2=#
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! " # = %
&∈(

" #; * Pr(*)

*/ = Multinomial 9/
* = [*;, *=, … , *?]

9/ = softmax(D(E/, F/G;))

E/: F/G;:Input Previous hidden state

But the sample space is exponentially large!
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! " # = %
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" #; * Pr(*)

∇ log! " # = ! ∇ log " #; * + log " #; * ∇ log Pr(*)

Gradient can be sampled

But the sample space is exponentially large!
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Model SST Rotten Tomatoes
Baseline (LSTM) 86.4% 82.5%
LSTM-Jump - 79.3% / 1.6x Speed
VCRNN 81.9% / 2.6x FLOP -
Skim-RNN 86.4% / 3.0x FLOP 84.2% / 1.3x Speed
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F1 EM FLOP-R
Baseline (LSTM+Att) 75.5% 67.0% 1.0x
VCRNN 74.9% 65.4% 1.0x
Skim-RNN 75.0% 66.0% 2.3x



���1��������	�.���

���	.��
���

0

0.2

0.4

0.6

0.8

1

73

74

75

76

B
(5

0)

S(
20

-0
.2

)

S(
50

-0
.2

)

B
(6

0)

S(
50

-0
.1

)

S(
20

-0
.1

)

S(
20

-0
.0

5)

B
(1

-ls
tm

) B

In
v.

 F
lo

p-
R

 

F1
 

F1(Skim-RNN) 

Inv. Flop-R 

F1(Baseline) 
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Flop-R (Float operation Reduction) 

d’ = 10 
d’ = 0 
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