
=0

=5×
10

-5
=10

-4

=2.5
×10

-4

=5×
10

-4

=7.5
×10

-4
=10

-3

=2×
10

-3

=5×
10

-3

=8×
10

-3
=10

-2

=1.5
×10

-2

=2×
10

-2

=3×
10

-2

Communication Penalty 

0.6

0.7

0.8

0.9

1.0
Su

cc
es

s R
at

e
(a) Task Performance & Communication Rate vs Penalty

Success Rate
Communication Rate
Shannon Bound H(X) = 1.81

0

25

50

75

100

R
at

e 
[B

its
 p

er
 E

pi
so

de
]

=0

=5×
10

-5
=10

-4

=2.5
×10

-4

=5×
10

-4

=7.5
×10

-4
=10

-3

=2×
10

-3

=5×
10

-3

=8×
10

-3
=10

-2

=1.5
×10

-2

=2×
10

-2

=3×
10

-2

Communication Penalty 

0

25

50

75

100

Sh
an

no
n 

G
ap

 =
 R

(
) -

 H
(X

) [
B

its
]

110.44
106.56

110.86
105.88

91.00

92.54

70.64

45.85

23.96

-1.37

4.34

-1.59 -1.49 -1.40

Shannon Gap = R( ) - H(X)
Shanon Optimum Gap = 0

(Indicated in Red dashed line)

Interpretation:
 Gap = 0: Optimal compression

 Gap > 0: Excess bits used

(b) Communication Efficiency Gap


