Recursively Summarizing Books with Human
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Introduction

Task decomposition

SH|E O B3 4|2 taskE LI W
Tot task S HAE R 2o 310] 2H2HO| B2 taskS
S0|AE & MH 2 oKt ChAl, S of2f 220

) 1

=
[ -
. =
L3
| -

TASK

Monolithic Task Subtask-Level  Action-Level
Task Decomposition Planning Planning




Problem statement

‘Human feedback= A}




Key idea
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Method

Dataset
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labelserver Report problem

Skip Total time: 00:58

Unsummarizable (preamble or postamble): [ ]
The Stone of Mercy

Input coherence (coherence of "to summarize") 1 2 3 4 5 6 7
Height 1 )
Start within book 0% Summaries
End within book 26%
Summaries should flow from the end of prior context:
Prior context (click to expand/collapse) [eo]

Vidente is a seer of some kind

To summarize
~50 character summary

This text is a placeholder to give you a sense for
Ashtic, the village's only blacksmith, works in his forge. He's startled when he sees a tall, thin,
hooded figure standing over him. The stranger introduces himself as Vidente and says that a Duende
queen will bring peace to the land. Ashtic is skeptical. The Duende are a peace-loving race. They've
never been considered as the source for a monarch.
«
The Duende are a peace-loving race. They've never been considered as the source for a monarch. 0/50 characters

~100 character summary
This text is a placeholder to give
be. This text is a p

Vidente tells Ashtic that one of his women is already pregnant. She will give birth to a daughter who
will be the queen. Vidente needs Ashtic to make a silver breastplate for the queen. It will give her the
power to rule the land in righteousness.

1 a sense for how long the summary should

Vidente tells Ashtic that the breastplate must have four holes that will hold stones of light. Each
stone endows the wearer with certain powers. The stones will be the queen's quest. If she fails, there

will be dire consequences. Vidente leaves. 0/100 characters

. . . ~200 character summary
Saleen, the pregnant Duende, works at her loom. She's the most accomplished weaver in her family. This text is a placeholder to give

be. text placeholder to
Saleen is working at her loom when Vidente appears. She's startled. Vidente tells her that her child should be. This text is a placeho
has been chosen to become the queen of Crystonia. She must fulfill many difficult and dangerous
assignments to become qualified to rule. Saleen is shocked. She wants her child to have an ordinary
life. 4
0/200 characters

It's been two months since Vidente visited the village of Duenton. Only two villagers saw him: Ashtic,
the blacksmith, and Saleen, the pregnant weaver. Both have kept the secret of Vidente's visit. Ashtic Questions (optional)
is cleaning up his shop when Vidente appears. He tells Ashtic that the breastplate must be ready
before the child is born. He asks Ashtic to keep the breastplate a secret.

s (one per line) where knowing the answer would

Vidente tells Ashtic that he must create the breastplate exactly as the plans specify and keep it
hidden from all others. He tells Ashtic that he will be back in six weeks to pick up the breastplate.

Saleen is workina at her loom when Vidente abbears. He tells her that he has come to aive her




Method

Procedure for summarizing bools that combines task decomposition with leaming from
human feedbadk

Height 2
Depth 0

Height 1
Depth 1

Height 0
Depth 2

full book
summary
L

Concatenate

Concatenate ‘ ‘

)

7

Concatenate

(]

Concatenate T

T

Al " Al 0 ﬁ]’ A Q; Q;l
— f f F | f
Fixed chunking algorithm
full book text
Summary . First subtree - "previous context"
D Book text D text ‘, Summarize tasks -+ input for blue task

1. Decomposition : X MH HIAEE 02| REC 2 LIE
2. Summarization: Zt 2 SEl MM J|EXCZ Q9F
3. Feedback Collection : @7} X} 50| Zt k2 W™7|sln

4. Behavioral Cloning : 7} X} S| n|EHM S 7|tto 2 BE S SHA|7|
1,9%ds g4

r°¢
|

5 Reward Modeling : 2.2 0] {-j
2 goto 2 W=l n|EtH

orst 9 of 7ko| H| L & S, o

O L
= fine-tuning

o

Recursive Summarization : 24144 El =2 -"’-"x‘l o 2 MMo| @9F

6. HEdEl 22
S oHS 11, 0| 3PS uHEBto] HH|

[ -

10 12
ko
Q
o I
I
X




Method

 ~

leaming to summarize with human feedbadk}- S & S iaining process

© Collect human feedback

which is a better

© Train reward model

on the rewards
and human label,

© Train policy with PPO

summary.

A Reddit post is One post with A new post is
sampled from two summaries sampled from the
the Reddit — judged by a = — dataset.
TL;DR dataset. — human are fed - - —_
to the reward
\|/ l The policy
Various policies The reward generates a
are used to model summary for the
sample a set of calculates a post.
summaries. reward r for
each summary. F
! " " -
Two summaries —
are selected for — ! ! —
evaluation. = l ' r_f r l,
L J
The loss is l ' The reward
_ calculated based J model calculates
A human judges n a reward for the

summary of the and is used to loss = Iog(o.[’.'}- I‘k))

post. update the
\L reward model. T

The reward is J/ ;
used to update o
the policy via

*j is better than k” “l is better than k” PPO. r




Method

Step 1 : collect samples from existing polides and send comparisons to humans

© Collect human feedback

A Reddit post is
sampled from
the Reddit
TL:DR dataset.

Various policies
are used to
sample a set of
summaries.

Two summaries
are selected for
evaluation.

A human judges

which is a better

summary of the
post.
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“f is better than k”

Zt Reddit postOll CHSH Current Policy, Initial Policy, Original
reference summaries, Various baselines £ 8tot 0{2{ HitHo =
summary sampling

Summary pairZl human evaluatorsO|A| ELHX|H, 152 FO{ %
reddit post2| best summary 41E4
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Step 2 : Leam a reward model from human comparisons

© Train reward model

One post with
two summaries
judged by a
human are fed
to the reward
model.

The reward
model
calculates a
reward r for
each summary.

The loss is
calculated based
on the rewards

and human label,

and is used to
update the
reward model.
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* 19(x,y) is the scalar out pout of the reward model for post x, summaryy
with parameters 0, and D is the dataset of human judgments
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Step 3: Optimize a policy against the reward model

© Train policy with PPO

A new post is
sampled from the
dataset.

— « Reward 22| logit output= Z 2SS FITt reward 2 X 2|5}= 1H.
|

. Proximal Policy Optimization(PPO) ¥ 12| & A2
The policy T
generats i + FH 24 Rixy)E OF2H AT 28
summary for the
post. ﬂ

. _ . T-RL/, SET /. | ..
L R(x,y) = ro(x,y) — Bloglmy=(yl|z) /7 (y|x)]
= - BHY0=SE5E B 13l TLDR datasetOf| A supervised learning2 £
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a reward for the % ;
summary.
The reward is J,

used to update
the policy via
PPO. r




Results

Result on full book evaluations
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Results

BookSum results

- M 99k 2ol H|2AEl Booksum HIO|E{ MO A 2 HI} Zu}

Abstractive ROUGE-1

ROUGE-2 ROUGE-L BERTScore

Extractive Oracle 46.62 0.17 18.31 0.082
BertExt 36.71 6.16 13.40 0.028
TS5 zero-shot v 35.43 5.62 12.02 0.011
TS5 fine-tuned v 39.46 7.69 13.77 0.060
175b full tree RL v 41.51 10.46 16.88 0.1821
175b first subtree RL v 43.19 10.63 17.10 0.1778
6b full tree RL v 36.79 7.22 14.84 0.1246
* Extractive Oracle : R 2F U0 A O| Xl ==X QoFds LIEIL = 7|=H. | X9 29 ds2 LIEIL = o|2H QI

| o o
- ROUGE : 22F0| 2I20| 523 852 U0t ¥ T8t 9
(1: 29k} 812 ALO] £F0f, 2; 0| 2H £HOf 4

rir

L:
 BERTScore: 221} 20| fAlSt o|0| & 7}X|=X| 0| CHt 7} X| &

X|of CHet W7t X| &
o2 olk

(S B |

A

M)

ot

M




Results

NaativeQA results

« NarrativeQA : X, H3o}0j| Clist A Z/EHH Ao 2 L=l 0| 0| E{All
. 90| 220 Clor & = =
- Q0FmEo] HE tHH

ROUGE-L. BLEU-1 BLEU-4 METEOR

BiDAF (Kocisky et al., 2018) 6.2 5.7 0.3 3.7
BM25 + BERT (Mou et al., 2020) 15.5 14.5 1.4 5.0
RoBERTa (Zemlyanskiy et al., 2021) 18.0 18.0 2.6 5.4
ETC (Zemlyanskiy et al., 2021) 18.8 17.2 2.7 5.4
ReadTwice (Zemlyanskiy et al.,2021) 23.3 21.1 4.0 7.0
Retriever + Reader (Izacard and Grave, 2020) 32.0 35.3 7.5 11.1

175b full tree, depth 1 21.03 21.82 3.87 10.52

6b tull tree, depth 1 17.01 19.09 2.75 8.53

175b first subtree, depth 1 21.55 22.27 4.24 10.58

175b full tree, depth 0 18.47 20.29 3.16 9.04
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Conclusions
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