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Sequential Text Generation
?youareHowWord Descrambling:



Sequential Text Generation

?you areHow

Word Descrambling:

Source: Target: How are you?

you how are? <eos>

s1 s2 s3 s4

How are you ?
f(· |X) f(· |X, how) f(· |X, how,are)f(· |X, how,are, you)

<eos>

s5

f(· |X, how,are, you, ?)

(w1) (w2) (w3) (w4) (w5)



Sequential Text Generation
Word Descrambling:

Target: How are you?

s1 s2 s3 s4

How are you ? <eos>

s5

(w1) (w2) (w3) (w4) (w5)

Assume: Sentence order  -
generation order  - 

Question: Can we do sequential text generation 
using a non-monotonic generation order? 
(i.e. sentence order and generation order 
is different)

s1 s2 s3 s4 s5

w1 w2 w3 w4 w5

Monotonic



Target: How are you?

s1 s2 s3 s4

How are you ? <eos>

s5

(w1) (w2) (w3) (w4) (w5)

States:
Actions:

Loss:

Transition: P(s′ |s, ·)

Howareyou ?good bad orange other green words test hi things

s1 s2 s3 s4

Policy: π(· |s)

DKL(π(·, s) | |π*(·, s))

Oracle policy: π*(· |s)

…..

Monotonic 

Fixed

Optimal Sequence of 

Imitation Learning
(Structured Prediction)

Goal: Train π to micmic π*
using a loss function 



Imitation Learning
(Change State Space)

Binary Tree State Space

s4

s1

s2

s3

s5

s6

s7

…

… …



Oracle Polices:
Binary Tree State Space

s4

s1

s2

s3

s5

s6

s7

…

… …

π*Uniform =

1, if a = <end>  and Yt = <> 
1
n , n is the number of unique words in Yt

0, otherwise



Oracle Polices:

Binary Tree State Space

s4

s1

s2

s3

s5

s6

s7

…

… …

π*Uniform =

1, if a = <end>  and Yt = <> 
1
n , n is the number of unique words in Yt

0, otherwise

States:
Transition:
Oracle policy:

Not Monotonic

Not Fixed

Optimal actions

s1 {how, are, you, ?}

s5{how, are, you} s2 {<end>}
s1 {how, are, you, ?}

s5{how} s2 {you, ?}



Oracle Polices:

s1 {how, are, you, ?, <eos>}

s5{how, are, you} s2 {<eos>}

π*Uniform =

1, if a = <end>  and Yt = <> 
1
n , n is the number of unique words in Yt

0, otherwise

{how} {you}

{<end>}{<end>} {<end>}{<end>}

{<end>}{<end>}



Oracle Polices:
Binary Tree State Space

s4

s1

s2

s3

s5

s6

s7

…

… …

π*Uniform =

1, if a = <end>  and Yt = <> 
1
n , n is the number of unique words in Yt

0, otherwise

π*coaching(· |a) ∝ π*uniform(· |a) π(· |a)

π*anneal(· |a) = βπ*Uniform(· |s) + (1 − β)π*coaching



Unconditional Generation
(Language Model)



Conditional Generation
(Descrambling)



Conditional Generation
(Neural Machine Translation)


