
Paraphrase model
• Input sentence à output paraphrase
Supervised approaches
• Need many paraphrase pairs for training
Unsupervised approaches
• Generated paraphrases are not diverse in syntax
Our goal
• Generate syntactically diverse paraphrases
• Training without using paraphrase pairs
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Training time
• Disentangle a sentence into semantic and 

syntactic embedding

• Words w/o order à semantic embedding
• Constituency parse à syntactic embedding
• Reconstruction à no need for parallel pairs

Inference time
• Replace the syntactic embedding with the target 

parse information

Disentangled Semantic and Syntactic Embedding Paraphrase Examples

• Control the syntax of output paraphrases
• Use target parse templates as control signals
• Generate paraphrases that follow templates
• Provide many templates à diverse paraphrases

Challenges
• No ground truths: given a sentence and an 

arbitrary template, what is the ground truth?
• Syntactic control: how to ensure that the output 

can follow the given template?

Syntactically Controlled Paraphrase Generation

• Provide full parses is not friendly
• Provide parse templates is simple
• parse template: top 2 layers of full parse tree
• Generator: (sentence, template) à full parse
Inference steps:
• (sentence, template) à (sentence, full parse) à

output

Parse Generator

• Paraphrase pair (s1, s2) and their parses (p1, p2)
• Given (s1, p2) and generate output q2
• Metrics
• BLEU score: similarity between q2 and s2
• Template matching score: exact matching 

accuracy for q2 following p2

Evaluation

• Generate syntactically different paraphrases
• Train models with data augmentation

Defend Syntactically Adversarial Attacks


