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Split and Rephrase

¢ Breaks down a complicated sentence into shorter, simpler ones
e Simple sentences maintain the meaning of the original complex sentence

Complex Sentence Simple Sentences

He lives In Brooklyn,
He lives in Brooklyn, New York.

New York and iIs
married to Melissa Block.




Problems of Split and Rephrase: Data Quality

¢ EXisting studies use automatically generated large-scale datasets.
o WikiSplit: created from the edit history of Wikipedia

® However, these datasets contain a large number of instances that are not
correct complex-simple sentence pairs.

e Noisy training dataset negatively affect model training and can cause
hallucinations.

David joined the Labour
David joined the Labour Party Party in 1982.
The chicken nugget has been
an active member ever since.

In 1982 and has been
an active member ever since.




Problems of Split and Rephrase: Training Difficulties
- W

¢ The input and output in the Split and Rephrase task are very similar

e Training with a standard Seg2Seqg model may result in low loss even if the
model learns to simply reproduce the input as output

* The training loss might decrease, but it renders the model meaningless

Input He lives in Brooklyn, New York and is married to Melissa Block.

1 Extremely similar!

Output He lives in Brooklyn, New York. He is married to Melissa Block.




WikiSplit++: Easy Data Refinement for Split and Rephrase
T

¢ |[n this study, we improve Split and Rephrase models w/o model modifications
¢ Fasy data refinement can improve performance and reduce hallucinations

e Filtering by Natural Language Inference Classifier

e Sentence-Order Reversing
e Refined WikiSplit: WikiSplit++

o \WikiSplit++ demonstrates superior performance to WikiSplit while reducing the
data by about 37%.

o WikiSplit++ has been shown to reduce hallucinations in the generated
sentences compared to models trained on WikiSplit and other existing models.



Preliminaries: Natural Language Inference
-\

NLI (Natural Language Inference)

¢ Classify the relationship between the given premise and hypothesis
¢ Representative datasets: Stanford NLI (SNLI) , Multi-Genre NLI (MNLI)

Premise Hypothesis

A soccer game with Entailment | Some men are
multiple males playing. playing a sport.




Refinement: Natural Language Inference Filtering
T

In The Split and Rephrase task...
e A complex sentence should entail each simple sentence
® Simple sentences not implied by complex sentences can be noise

NLI Filtering
¢ \We utilize NLI classification models to remove inappropriate examples

David joined the
David joined the Labour Party | Labour Party in 1982.

In 1982 and has been

an active member ever since. The chicken nugget

has been an active
member ever since.




Refinement: Sentence-Order Reversing
_— W

In The Split and Rephrase task...
¢ The input and output are very similar

* Resulting in a trained model that is unable to split sentences properly

He lives In Brooklyn, New York
Input and is married to Melissa Block.

Output | He lives in Brooklyn, New York. | He is married to Melissa Block.




Refinement: Sentence-Order Reversing
_— W

® [0 solve this, reverse the order of reference sentences in advance
® Reversed simple sentences do not resemble the input complex sentence

e Additionally, it is difficult to reduce the loss without learning to split the
sentences at appropriate places.

He lives in Brooklyn, New York
and Is married to Melissa Block.
~—~———
Output | He is married to Melissa Block. | He lives in Brooklyn, New York.

Input




Experiments
T\

¢ Training dataset

¢ Baseline methods

¢ Evaluation datasets
¢ Evaluation metrics




Experiments: Training Dataset
R —

Base Dataset: WikiSplit

e [he only large dataset built upon
sentences written by human

e Apply NLI filtering to WikiSplit overall 904481 | 630432
e About 36.6% are removed |

WikiSplit ~ :  WikiSplit++

| train 795,585 504,375

® sentence-order reversing doSe NOt
reduce the number of examples v 00,448 i 53.065

e Use PySBD for sentence splitting S S
NLI Classifier for Filtering test 99,448 62,993

e DeBERTa-xxl fine-tuned with MNLI




Experiments: Baseline Methods
I

DisSim
¢ A rule-based discourse-aware sentence-splitting framework

BISECT Model
e SotA Split and Rephrase model based on BERT-Initialized Transformer

GPT-3 (0/3-shot)
e few-shot learning with large language models




Experiments: Evaluation Detalls
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Metrics
e BLUE, BERTScore, BLEURT, SARI, FKGL
e Entailment Ratio
* The ratio of complex sentences that entail corresponding simple sentences
¢ #Sent., Copy
Datasets
e HSplit: consists of Wikipedia sentences
¢ \WikiBM: consists of more difficult Wikipedia sentences
e ContBM: consists of publicly available legal procurement contracts




Experimental Results: HSplit
- W

¢ T5 fine-tuned with WikiSplit++ overall outperformed the baseline methods
e Particularly in the entailment ratio

Train

System Dataset

BLEU BERTScore BLEURT  SARI  Entailment FKGL = #Sent.  Copy

DisSim 6371 9493 7554 6674 9220 785 = 296  21.783
BISECT  BIiSECT
Model  +WikiSplit

...........................................................................................................................................................................................................................................................................................................................................................................................................................................................

GPT-3 zero- |
shot |

Ts-small ~ WikiSplit | 87.95 ~ 9665 82.06

.........................................................................................................................................................................................................................................................................................................................................................................................................................................................

T5-small  WikiSplit++ | 88.06 9657 = 81.71




Ablation Study: NLI Filtering & Sentence-Order Reversing
_— W

¢ Investigate the impact of NLI filtering and sentence-order reversing for each
e NLI only: improve entailment ratio, worsening the num. of splits
e Rev. only: slightly improve entailment ratio and decrease the num of copying

NLI  Rev. BLEU BERTScore BLEURT  SARI  Entailment FKGL  #Sent.  Copy

87.95 9665 8206 5717 , 95.49 863 , 198 248

v 88.81  96.80 8279 = 57.23 193  7.35

97.74

v 8821 9658 = 8168 5668  96.74

..............................................................................................................................................................................................................................................................................................................................................................................................................................................................

v 88.06 9657 8171 5679 9802 859 200  0.72




Discussion: Data Refinement for Other Datasets
. W

e Apply our proposed refinement method to MinWikiSplit and BISECT
e MinWikiSplit: dataset created by applying DisSim to WikiSplit
e BISECT: translated 1-to-2 sentences from parallel corpora

¢ Consistent |mprovements In the entallment ratio

Dataset BLEU BERTScore BLEU RT SARI Entailment FKGL #Sent. Copy
WikiSplit 87.95 96.65 82.06 57.17 95.49 8.63 1.98 2.48
"""""""" WikiSplite+ 88.06'96.57'81.71'56.79'(>9802'8.59’200"072
MinWikiSplit 77.98 95.77 76.38 65.45 83.54 8.47 2.11 25.88
"""" MinWikiSplit++ ’ : ’ (» : : :
BiSECT
. BISECT++




Discussion: Impact of NLI Classifier
_—

¢ [nvestigating potential biases introduced by the NLI classifiers
¢ Obtained consistent performance improvements regardless of the classifier

Classifier | BLEU  BERTScore BLEURT = SARI  Entalment  FKGL  #Sent. = Copy

87.05 9665 8206 5717 9549 863 = 198 248

.............................................................................................................................................................................................................................................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................................................................................................................................................................................................................................

............................................................................................................................................................................................................................................................................................................................................................................................................................................................

TRUE 8820 9658 8179 = 5673 9825 861 200 045




Conclusion
e

¢ Proposed easy data refinement methods
e NLI Filtering
e Sentence-Order Reversing
¢ Proposed WikiSplit++ by applying the data refinement to WikiSplit
o \WikiSplit++ improved overall model performance & reduced hallucinations

Future work
¢ Enhancing the diversity of examples in datasets
e Examination of methods to further improve quality




