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ABSTRACT

This paper addresses optimization of language model data bases for use in Chatbots. The manifest utility and resultant proliferation of Chatbots is based on their users’ ability to conversationally interface with computational assets. However, there is a concomitant pressure to reduce the size and increase the speed of client side devices. The currently widespread and rapidly growing acceptance of Chatbot approaches and the possibility of their implementation in DoD applications make this area vital to many who are engaged in Defense work. Not only is natural language processing a computationally expensive task, but storing language data takes up a sizeable amount of storage space and data base sizes do have an effect on search and retrieval times. A Chatbot must be able to understand and respond to a variety of unique user inputs and do so within the limits of conversationally tolerable latencies. The difficulty comes in trying to balance an effective chat agent while optimizing storage for peak performance. This paper discusses various methods of reducing language models, focusing on the Google News Word2vec model. Various methods were implemented in attempts to allow domain-specific analyzation and communication without the storage overhead of the significantly larger comprehensive models. We will document and analyze the history of improvements in similar efforts, set forth potential approaches, discuss our solutions within our environment, quantify impacts of the implementation of the selected approaches, outline future applications, and suggest topics for further research on the subject. The paper closes by offering the ways in which others can adopt this approach to their own efforts.
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Introduction 
    1 page (Dan)
Enhancements in Artificial Intelligence (A/I) and Natural Language Processing (NLP) have now reached the stage that large-scale implementations are increasingly seen as imminent challenges (cite, xxxx). That, coupled with the iniquitousness of hand-held devices such as tablets, MP3 players and smart-phones has brought to the fore the issue of not over-burdening these limited resources with data storage and data transfer obligations that would tax their memory storage limits and bandwidth constrictions. The Institute for Creative Technologies (ICT) of the University of Southern California (USC) has been engaged by the Office of Naval Research to conduct research on producing a computer-generated mentor capable of sustaining a conversational series of responses to secondary students who seek mentorship in making their choices of careers, especially those who may be amenable to a selecting a career in one of the STEM (Science, Technology, Engineering, and Math) disciplines.  The Navy has, for reasons not driven by this project, decided this capability should be provided by the MicroSoft Surface® line of tablet computers.  With no further direction, USC assumed that they should make their program function on one of the smaller memory configurations and on several generations of the MS Surface line.  The constrained power, RAM and secondary memory of these small portable devices mandates optimal sizing of all processes and data storage and transfer.

The basic goal of the project is to provide career mentoring to student who may otherwise have no or severely limited access to an advice or mentoring as they face the daunting task of selecting a career.  Especially negatively impacted will be those students who, for want of access to a technical professional, may not consider and therefore not select a STEM career.  
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