
           

 

 

 

 

 

 

 

 

 

 

The success of many recent methods in machine learning --including deep learning---relies upon finding a 
succinct coding of the "semantic content" of the input. In this talk we focus on methods of extracting 
semantic content in natural language, such as word embeddings and sentence/paragraph embeddings, which 
represent semantic content by vectors. (However our techniques seem relevant to other settings.) 

We give a new theoretical model for language generation, whereby a text corpus is imagined as being 
generated by a random walk in a latent variable space, and the word production is via a loglinear distribution. 
This model is shown to imply several empirically discovered past methods for word embedding like word2vec, 
GloVe, PMI etc. It also casts new light into the structure of word embeddings, such as how word embeddings 
behave for a words with multiple meanings (polysemy), and how to to extract those "meanings" out of the 
embedding.  

I also sketch more recent improvements to this model (inspired by Wieting et al 2016) which lead to some 
simple embeddings for longer units of text such as sentences and paragraphs. These are completely 
unsupervised (ie need no labeled data) and yet work better in several applications than embeddings based 
upon methods like recurrent neural nets, which are more complicated and less transparent.   

Based upon joint work with Yuanzhi Li, Yingyu Liang, Tengyu Ma, Andrej Risteski. (The first paper is in TACL 
2016, and the others are in review.)  
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