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Intro

• Semantic Parsing: The translation of natural language into 
logical forms

• RNNs have had much success recently
• Few domain specific assumptions allows them to be generally 

good without much feature engineering

• Good Semantic Parsers rely on prior knowledge
• How do we add prior knowledge to an RNN model?



Sequence to Sequence RNN

• Encoder
• Input utterance is a sequence of words: 
• Converts to sequence of context sensitive embeddings: 
• Through a bidirectional RNN

• Forward direction:

• Each embedding is a concatenation of the forward and backward 
hidden state



Sequence to Sequence RNN

• Decoder: Attention based model
• Generates output sequence one token at a time:
•



Attention Based Copying: Motivation

• Previously just chose next output word using a softmax over 
all words in the output vocabulary

• Does not generalize well for entity names
• Entity names often correspond directly to output tokens: eg

“iowa” -> iowa



Attention Based Copying

• At each time step j also allow the decoder to copy any input 
word directly to the output, instead of writing a word to the 
output



Attention Based Copying Results



Data Recombination

• This framework induces a 
generative model from 
the training data

• Then, it samples from the
model to generate new 
training examples.

• The generative model 
here is a Synchronous 
CFG



Data Recombination



Data Recombination

• Synchronous CFG
• Set of Production rules

• The generative model is the distribution over the pairs (x,y) 
defined by sampling from G

• SCFG is only used to convey prior knowledge about 
conditional independence structure

• Initial grammar generated as 



Data Recombination: Grammar Induction 
Strategies
• Abstracting Entities

• Abstracts entities with their types

• Abstracting Whole Phrases
• Abstracts both entities and whole phrases with their types

• Concatenation
• For any k >=2, CONCAT-K creates two types of rules
• ROOT going to a sequence of k SENT’s
• Then for each ROOT -> <α,β> in the input grammar, add rule SENT-

> <α,β> to the output grammar





Datasets

• GeoQuery (GEO): questions about US geography paired with 
answers in database query form. 600/280 split.

• ATIS: queries for a flight database paired with corresponding 
database queries. 4473/448 split

• Overnight: Logical forms paired with natural language 
paraphrases over eight different subdomains. For each 
domain, random 20% as test, the rest split into 80/20 
training/development set



Experiments: GEO and ATIS



Experiments: Overnight



Experiments: Effects of longer examples



Conclusions

• Data Recombination seems to provide better test accuracy in
lieu of more training examples
• Would this generalize well?

• Attention Based Copying is useful for certain datasets



Thank you


