A Supplementary Material

Algorithm 1 AGENT with prediction mechanism

Require: NMT system, Policy 79, mwmax, input buffer X,
output buffer Y.

1: Init z; <= X, by < fenc(z1), HY < {h1},
Zo fINIT(H?), wo <S>, m < O, n < 1, p 0,
t<+ 0

2: while m < myax do

3 t—t+1

4 Yt, St, Ot FfDEC(Zm,wmyHr[i)

5:  ar ~ mo(as; ace, 0<t)

6: ifa; = READ and z,, # (/s) then

7: n<n+1l,p+<0

8 ZTn <= X, hp < fenc(hn-1,2n)

9: HE <+ H _ U{h,}

10: if |Y| = 0 then

11: Z0 < fIN[T(Hﬁ)

12: else if a; = WRITE then

13: m<+—m-+1

14: Zm 4 St, Wi — Yt

15: Y < wn

16: if wp, = (/s) then

17: break

18: else if a; = PREDICT then
19: pW — =,

20: if p > 0 then

21: pw <

22: p—p+1, a:;, — fPRED(pW)
23: hotp < fenc(Pngp—1,T),)

24: HE « HE U {hnyp}
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Figure 5: A sample translation scenario with an action sequence. After reading “von” the AGENT decides to predict and after

three predicts, “will” is written to the output buffer.

O Read
00f —— —— —— — 0 write
14.69 OPredict
24.51|  |23.9: 22,94 |23.87
32.11 i
80| [
g, — 38.13 _
£ 6of 3523 |33.98 34.57|  134.96 i; B [1) 5
5 34.1 n
& — A=05
40| — — —
. 47.18 Quality: 17.54
20 [g30 (4026 4209 4249 14118 Delay: 0.74
0
0 5 10 15 20 25
Iteration (x1000)
00 —— @ — — ]
sl (3361
44.73 43.92 45.82 45.91 45.82
2 [
£ 60f a=1
5 o B=05
& 5 A=0
40|
55.26|  |56.09| |54.18| |54.09| |54.18 Quality: 16.73
201 3368 Delay: 0.78
0
0 5 10 15 20 25
Tteration (x1000)
00 — —— —— —— ——
32.16|  [3503 |-
80| | 3523 13692 |4098| |40.98| [40.83
Y —
£ 60f S e I a=1
3 B=05
5 35.44| |, .c .
8 36.35 |33.65| |g 7| (2695 |27.36 A=1
40|
Quality: 14.23
20 clay:
324 | |ogua| [2043| |o7os| (3207 |3181 Delay: 071
0
0 5 10 15 20 25

Iteration (x1000)
Figure 6: Action distribution in the first 25000 iterations for
varying A values. The numbers in each bar are the average
action percentage over the previous 5000 iterations. All these
graphs are for English to German translation; However, very
similar behaviour was also observed for German to English
translation.



