
Machine Learning for Name Type 
Classification in Library Metadata 

Features extracted from the dataset were 
used to train and evaluate classification 
algorithms including decision tree, Naïve 
Bayes, random forest (RF), and support 
vector machine implemented in Weka, an 
open-source ML platform. 
 
We identified features of name strings 
that could help classify them and relevant 
dictionaries for common names and 
abbreviations. In total 27 features were 
s e l e c t e d a n d t e s t e d , s u c h a s 
common_f i rst_name, has_hyphen, 
has_amp_or_and, and possessive. 

Conclusions 

Library metadata describes resources 
and objects using standards and 
s c h e m e s f o r  e n c o d i n g a n d 
representation. Metadata schemes may 
use different fields for storing and 
representing name information. 
 
Absence of name types is not unusual. 
It is a known barrier to high-precision 
information retrieval. Also, name type 
information can be lost when metadata 
is mapped between different schemes.  

BACKGROUND 

METHODS 

This study aimed to investigate 
automatic type classification using 
machine learning (ML) approaches. 
Specifically, we would like to answer 
three research questions: 
 
(1)  Is ML effective to automatically 

classify names? 
(2) Which ML approach works the best? 
(3) Which features are most useful in 

classifying names? 
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Classifier Precision Recall F1-
Measure 

Accuracy ROC Area 

Train+ (10-fold CV)  

J48 0.990 0.990 0.990 99.04 0.991 
RF 0.990 0.990 0.990 99.04 0.997 

LMT 0.992 0.992 0.992 99.21 0.999 
LC-NAF Test  

J48 0.992 0.992 0.992 99.18 0.992 
RF 0.993 0.993 0.993 99.28 0.998 

LMT 0.993 0.993 0.993 99.31 0.999 
UNT DL Test  

J48 0.985 0.985 0.985 98.54 0.985 
RF 0.989 0.989 0.989 98.87 0.987 

LMT 0.989 0.989 0.989 98.91 0.991 

DATASETS 
(1)  Library of Congress Name Authority 

File (LC-NAF) from the LC Linked Data 
Service. It is a large (n=7,861,721) set 
of public data containing both personal 
(6,361,899, 81%) and corporate 
(1,499,822, 19%) names.  

(2)  The best performing classifiers were 
also tested against a set of 30,000 
names extracted from the UNT Digital 
Library (DL) (
https://digital.library.unt.edu)  

RESULTS 

The three best performing classifiers were 
the J48 Decision Tree classifier, RF, and a 
logistic model tree (LMT) classifier. They 
could achieve satisfactory performance in 
terms of F1-Measure (>=0.985) 


