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Introduction

As par t  of our  � Advanced  Internet  Systems�  coursework  we chose to  work on 
building a  syste m  that  would  e m ploy m achine learning techniques  on  a  large body of 
da ta  to  extract  te m poral infor mation. In t his  pa per  we will p resent  our  goal, our  
me t hods, findings, and  conclusions.

Project Goal

There is a  large a mou nt  of infor mation  p resen ted  through  Wikipedia with  m a ny 
en t ries  containing impor tan t  da tes  and  events. Our  goal was  to  develop  a  syste m  to  
extract  te m poral infor ma tion  fro m  this  large body of da ta  an d  possibly m a tch  this  
infor mation  to  a  search  query subject. We did  no t  aim to  develop  a  front - end  to  t his  
sys te m  bu t  t he  obvious  choice would  be to  build  a  web ap plication  tha t  allows 
crea ting timelines  for cer tain  subjects.

Design and Development

Early on  into t he  p roject  we ha d  to  identify what  we m ean t  by te m poral infor mation. 
We classified  time and  da te  expressions  into t h ree: absolu te, relative, an d  vague. 
Those references  t ha t  a re  for mat ted  in a  calendar  sys te m, s uch  as  � 17 Septe mber 
1975�  or  � Feb 3rd, 2001�  we called  absolu te  expressions. Any expression  tha t  refers 
to  an  absolu te  expression  or  needs  an  absolu te  expression  in order  to  be  correctly 
evaluated, s uch  as  � today�  or  � two years  la ter�  we called  a  relative expression. The 
relative expressions  t ha t  lack the  p recision  to  identify a  cer tain  da te, such  as  � a few 
m o n ths  la ter�  or  � several years  before�  we called vague expressions. We chose to 
begin with  absolu te  expressions  and  to  t ry to  add  the  relative expressions  later  on. 
We chose no t  to  deal with  vague expressions  a t  all.

We decided  to  analyze t he  da ta  on  a  sentence by sen tence basis  to  firs t  identify t he  
sen tences  t ha t  con tained  da te  and  time expressions  and  then  to  ext ract  t he  con text  
of t hese sen tences  by perfor ming a par t s  of s peech analysis.

The da ta  t ha t  we ha d  was a  slightly p reprocessed  version  of t he  ac tual Wikipedia 
en t ries  as  t hey were edi ted  by the  aut hors. Although  this  � marked  u p�  version 
con tained  so me u seful infor mation  such  as  hyperlinks  and  tables, we chose  to  s t rip  
away these m arku ps  an d  o ther  Wikipedia - s pecific tags  to  reveal t he  na tu ral language 
m a terial only. To this  end, we decided  to  u se  sim ple s t ring m a tching an d  
replacement  techniques  t ha t  relied  m os tly on  regular  expressions. 

De - chunking the  m a terial into sen tences  was ano ther  s tep  t ha t  needed  to  be  taken, 
one tha t  p roved to  be  no t  t rivial. We decided  to  u se  t he  BreakItera tor  class  which is 



par t  of t he  Java s tan dard  library in order  to  avoid excessively com plicating the  
p roject. Since we ha d  a  very large body of da ta  we decided  we could  afford  having 
only a  por tion  of t he  da ta  correctly broken  into  sen tences.

For p rocessing the  sen tences, we chose to  use  t he  toolkit LingPipe which con tains  a  
p ublic api for  a  n u m ber  of different  linguis tic m o dels  af ter  originally experimen ting 
with  MALLET. We chose  LingPipe d ue  to  t he  fact t ha t  it was  able to  u se  available 
tagged  da ta  se t s  to  quickly t rain  an  HMM to  de ter mine a  given words  par t  of s peech.

Conclusion and Evaluation

We believe it was  a  poor  decision  tha t  we chose to  work with  individual sen tences  
ou t  of t he  context  of t he  ar ticle t ha t  t hey belonged  to. We s ta r ted  with  ho pes  of 
u sing a  par t s  of s peech ap proach to  separa te  out  t he  s ubject  an d  verbs  t ha t  a re  
per tinen t  to  t he  da te  bu t  t here is a  m ajor  p roble m with  t he  a moun t  of p ronou ns  t ha t  
a re  in t he  Wikipedia da ta. We saw of no  clear  way to  resolve p ronou ns  fro m  the  
individual sen tences  once they were separa ted  an d  with  t he  high  n u m ber  of p ronou n  
groups, it was  not  possible to  for m  s ta te ment s  t ha t  would  have da ta  indepen den t  
enough to  have any p rac tical u se.

We originally looked  a t  using the  CRFs built  into  MALLET to  do  the  par t s  of s peech  
analysis bu t  MALLET proved  to  be difficult  to  work with, given the  lack of 
docu menta tion  an d  scarcity of t u torials  or  exa m ple code. We failed to  find  
al terna tive me tho ds  or  toolkits  and  s t ubbornly s pen t  a  lot  of time t rying to  m assage 
into our  p roject  t he  lit tle t ha t  we foun d  ou t  s tu dying the  MALLET tu torials.

As a  res ul t  of  t he  flaws in our  design and  d ue  to  t he  poor  time m a naging skills of  
our  d uo  we were u nable to  integra te  t he  par ts  of our  sys te m  into a  concrete  pipeline 
t ha t  would  p rod uce coheren t  out p u t  an d  enable us  to  experiment.

We believe t he  time we s pen t  t rying to  u n ders tan d  the  various  implementa tions  of 
Conditional Rando m  Fields  was no t  a  to tal loss  and  tha t  t his  p roject  contribu ted  to  
our  u n ders tan ding of t he  m achine learning techniques.

Group Dynamics

Our grou p, or  pair  ra ther, ha d  a  relatively poor  dyna mic overall. We are friends  and  
our  personalities  work well together, bu t  our  com m u nication  skills a t  times  were 
poor  an d  it was  difficult  to  brains tor m  new ideas  or  s tay focused  with  so  few people. 
Having a  limited  n u m ber  of people in our  group  m a de it so  t ha t  we would  need  to  
focus  our  a t ten tion  to  one  area, yet we ha d  no  well defined  s t ra tegies which m a de  it 
m ore  difficult.

Outside Resources

We used  LingPipe and  par t  of an  as sociated  tagged  corpus.
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