Class Title: 
BIOINF 2114  Introduction to Medical Language Processing (3 hrs) 
Instructor: 
   Wendy W Chapman
Location: 
    Suite 8084 Forbes Tower, Falk Library Computer Lab
Day(s) & Time:  probably Thursdays from 9 a.m. to 12 p.m. at Suite 8084 Forbes Tower, with some labs in the Health Sciences Library computer lab
Prerequisite: 
BIOINF 2011 Introduction to Biomedical Informatics or permission of instructor.  

Textbook:
1) Journal articles that will be compiled for you
Grading will be based on the following work:

Present research articles to class:

20%

Midterm exam:




30%

Homework:




15%

Final project:




35%

Class Description:
Biomedical informatics applications may be used for decision support, quality assurance, assistance in research studies, and resource allocation. However, much of the information that drives these applications in free-text format and cannot be manipulated by a computer. Natural language processing (NLP) attempts to automatically retrieve, classify, summarize, or extract information from text. 

This class will introduce students to NLP in the medical domain with an emphasis on techniques, applications, and evaluation strategies used in medical language processing (MLP). The class will overlap slightly with the NLP class taught by Diane Litman in Computer Science in that we will spend some time learning about the building blocks of NLP, including syntax, semantics, and pragmatics. However, a large portion of the class will focus on NLP topics peculiar to the medical domain, to tools we have available for use in MLP, and to evaluation techniques.

The class time will be spent with 2/3 devoted to lecture and 1/3 to a lab. Lecture time will be focused on three subjects: 1) basic linguistic background and NLP techniques; 2) the Unified Medical Language Processing (UMLS) tools; and 3) evaluation techniques for MLP applications. The lab time will be focused on 1) reading and evaluating articles on MLP applications and 2) using pre-existing MLP tools.

Detailed Class breakdown:
Lectures (2 hours per week):

Topic 1: Basic linguistic knowledge and NLP techniques

Syntax

Semantics

Pragmatics

Topics especially important in MLP (negation, finding verification, temporal modeling)

Topic 2: the UMLS

Metathesaurus

Semantic Network

Specialist Lexicon

Mapping tools (MetaMap)

Knowledge extraction tools (SemRep)

Topic 3: Evaluation techniques for NLP systems

Creating a gold standard set

Statistical techniques for evaluating a gold standard (kappa, reliability, generalizability)

Evaluating performance of NLP application (comparisons to make, statistical tests)

Labs (1 hour per week):

Topic 1: Readings on MLP applications

We will read and discuss articles from the literature describing different types of MLP applications. Every student will prepare a presentation and lead a discussion on at least one article. In the presentation the student will describe the application and evaluation methods and critique the experiment.

Topic 2: Using MLP tools

I will demonstrate several different MLP tools we have access to at CBMI. After the introduction to the tools, the student will spend time applying a tool to a particular problem that may or may not be related to their final project. They will have been introduced to the tools in the lectures. Tools they may use include the IPS System, Encoder, NegEx, PathologyExtractor, MetaMap, SemRep, or MPLUS.

Readings:

1) articles on MLP applications

2) articles on evaluation techniques

3) selected articles on NLP techniques 

Homework:  2-3 short homework assignments on NLP techniques

Tests:  Midterm exam on NLP techniques
Projects:

1) Presentations of research article on MLP application (lab)

2) Final project – a pilot MLP research study 

