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U
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C
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E
xisting data sets



E
vent  M

odel:  C
ore  Innovation  

•
O

nce  calibrated,  real-­tim
e  event  

forecasting  m
odels  can  be  run  entirely  

w
ithout  hum

an  intervention
–

W
eb-­based  new

s  feeds  provide  a  rich  m
ulti-­

source  flow
  of  political  inform

ation  in  real  tim
e

–
S
tatistical  m

odels  can  be  run  and  tested  
autom

atically,  and  are  100%
  transparent

•
In  other  w

ords,  for  the  first  tim
e  in  hum

an  
history—

quite  literally—
w
e  have  a  system  

that  can  provide  real-­tim
e  m

easures  of  
political  activity  w

ithout  any  hum
an  

interm
ediaries



E
vent  D

ata  in  the  [original]
D
A
R
PA

  period
•

N
ation-­state  orientation;;  m

ost  analysis  
dealt  w

ith  C
old  W

ar  m
ajor  pow

er  relations
•

G
lobal  coverage

•
H
um

an  coding
•

S
ource  texts  w

ere  m
ajor  W

estern  
new

spapers
•

S
tatistical  m

odels  w
ere  relatively  sim

ple



C
ontem

porary  E
vent  D

ata
•

S
ubstate  and  nonstate  actors;;  m

ost  analysis  
deals  w

ith  protracted  conflicts
•

S
ingle-­conflict  and  regional  coverage

•
A
utom

ated  coding
•

S
ource  texts  are  from

  w
ire  services  (R

euters,  
A
F
P
)  

•
S
tatistical  m

odels  are  very  com
plex



IC
E
W

S
  E

vent  D
ata

•
30-­gigabytes  of  text  from

  Lexis-­N
exis

•
25  sources  

•
8-­m

illion  stories
•

26-­m
illion  sentences

–
O

nly  first  four  sentences  coded  in  each  story
•

3-­m
illion  events

•
G

enerally  tw
o  orders  of  m

agnitude  greater  
than  any  prior  event  coding  effort



W
hat w

e know
 about event data in 2008 

that confirm
s w

hat w
e suspected in 1975

●M
edia fatigue is a m

ajor factor in event reporting
●W

E
IS

 contains m
ost of the m

ajor categories required to 
code political interactions
●H

um
an coding has about 25%

 error rate in long-term 
projects even w

hen coders are initially trained to 90%
+ 

accuracy
●It is im

possible for hum
an coders to keep up w

ith 
coding in real tim

e
●C

om
m

ents and m
eetings are about 30%

 to 50%
 of 

m
ost event data

●Violent events are reported disproportionately



W
hat w

e know
 about event data in 2008 

that w
e didn’t know

 in 1975
●M

achine coding to a level of accuracy com
parable to (or 

better than) m
ulti-institution hum

an coding team
s is 

straightforw
ard

●Vast quantities of new
s reports are available in m

achine-
readable form

 and can be dow
nloaded autom

atically and 
for free using R

S
S

 feeds 
●S

om
e W

E
IS

 categories cannot be consistently 
differentiated
●S

cales and detailed coding categories add relatively little 
inform

ation; event reports alone explain about 50%
 to 

75%
 of the variance

●
(but journal editors keep telling authors to rem

ove this 
statistical finding from

 articles accepted for 
publication)



W
hat w

e know
 about event data in 2008 

that w
e didn’t know

 in 1975, continued

●N
ew

s sources vary dram
atically in their coverage; 

these effects differ by region.  H
ow

ever, new
s service 

reports provide substantially greater coverage than 
individual new

spapers
●

Follow
ing the m

odel of the study of pre-m
odern system

s, w
e can apply 

w
hat w

e’ve learned from
 conflicts w

here w
e have good data to 

conflicts w
here the data is not as good.

●R
egionally specific data sets provide better coverage 

than global data data sets.  It is difficult to m
aintain 

consistent coverage across the entire international 
system
●This assessm

ent m
ay change w

ith the new
 IC

E
W

S 
and S

P
E

E
D

 global data sets
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P
re-requisites

●
“W

ith great pow
er com

es great responsibility”
●

S
ourced variously to Luke 12:48, Voltaire, 

G
andalf, and A

lbus D
um

bledore but in fact...
●

S
tan Lee, S

piderm
an I



W
hy do w

e have to learn all 
this technical crap?!?!

S
ubtext: I just w

ant to study politics!!!
●H

ey, dude, w
e’re “scientists”…

●C
ould be w

orse…
you could be a m

edical student…
●

O
r a m

edieval historian
●The past fifty years have, in fact, m

arked a transition from
  w

here political 
sciences “research tools” consisted of a com

fortable chair and a snifter of 
brandy to w

here w
e can m

ake effective use of highly com
plex m

achines
●

B
urt M

onroe’s legislative debate data sets at P
enn S

tate are second in 
size to the S

loan S
ky S

urvey of the entire universe
●N

one of this is likely to change any tim
e soon



This?…



O
r this…
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S
tatistics  P

ackages  ::  C
ars

S
tata

S
P
S
S

S
A
S

R



N
LP

  C
om

ponents  ::  S
m

art  P
hones



N
LP

…
  it’s  all  com

ponents
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E
volution  of  S

tatistical  Training  in  
P
olitical  S

cience
•

1985:  O
bjective  is  to  get  grad  students  to  take  advanced  

courses  in  econom
etrics

–
H
int:  deadends—

  S
E
M

,  co-­integration  m
odels

•
2010:  O

bjective  is  to  develop  advanced  techniques  that  
w
ill  be  adopted  in  other  disciplines

–
Im

ai,  S
ekhon,  F

ow
ler,  G

ill,  K
ing

–
H
int:  M

edical  schools  are  rum
ored  to  pay  better  than  

the  liberal  arts
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P
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m
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O
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m
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T
he  Transition  W

e  N
eed  in  

P
rogram

m
ing

•
O

ld  m
odel:

–
“W

e’ll  just  hire  a  program
m

er  because  that  w
ill  be  

m
ore  efficient  than  doing  it  ourselves”

•
R
eality

–
C
om

puter  science  departm
ents  and  E

xxonM
obil  can’t  

find  enough  program
m

ers  either
–

You  take  a  serious  efficiency  hit  in  trying  to  explain  
w
hat  you  w

ant  done
–

You  m
ay  take  a  serious  efficiency  hit  in  not  doing  the  

task  in  the  best  w
ay—

N
LP

  (and  statistics)  are  
specialized  subfields

–
P
rogram

m
ers  frequently  are  trained  to  focus  on  G

U
Is,  

(e.g.  Java)  w
hich  usually  just  get  in  the  w

ay  in  
research  com

puting



W
hy people don't w

ant to be program
m

ers
●

P
rogram

m
ing is a craft, not a science

●
“B

etw
een the m

athem
atics that m

ake [the com
puter] theoretically possible and 

the electronics that m
akes it practically feasible lies the program

m
ing that m

akes 
it intellectually, econom

ically and socially useful. U
nlike the extrem

es, the m
iddle 

rem
ains a craft, technical rather than technological, m

athem
atical only in 

appearance." 
M

ichael S
ean M

ahoney, H
istories of C

om
puting (H

arvard U
niversity P

ress)
●

P
ractice, practice, practice

●
P

rogram
m

er efficiency varies by a factor of 10 to 20, w
hich can 

be very dem
oralizing

●
P

opular perception of program
m

ers
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W
hy people don't w

ant to be program
m

ers
●

P
rogram

m
ing is a craft, not a science

●
“B

etw
een the m

athem
atics that m

ake [the com
puter] theoretically possible and 

the electronics that m
akes it practically feasible lies the program

m
ing that m

akes 
it intellectually, econom

ically and socially useful. U
nlike the extrem

es, the m
iddle 

rem
ains a craft, technical rather than technological, m

athem
atical only in 

appearance." 
M

ichael S
ean M

ahoney, H
istories of C

om
puting (H

arvard U
niversity P

ress)
●

P
ractice, practice, practice

●
P

rogram
m

er efficiency varies by a factor of 10 to 20, w
hich can 

be very dem
oralizing

●
P

opular perception of program
m

ers



W
e  need…

•
S
om

e  form
al  training  in  core  algorithm

s  
and  data  structures

–
N
ot  just  A

P
  Java

•
R
apid  developm

ent  scripting  languages:  
perl  and  P

ython
•

Lingua  franca  (and  G
U
I):  Java

•
H
igh  perform

ance:  C
/C

++
•

R
egular  expressions  are  to  text  analysis  

w
hat  calculus  w

as  to  m
odeling  physical  

system
s



W
hy  P

ython
•

O
pen  source  (of  course...tools  w

ant  to  be  free...)
•

S
tandardized  across  platform

s  and  w
idely  

available/docum
ented

•
A
utom

atic  m
em

ory  m
anagem

ent  (unlike  C
/C

++)
•

G
enerally  m

ore  coherent  than  perl,  particularly  
w
hen  dealing  w

ith  large  program
s

•
Text  oriented  rather  than  G

U
I  oriented  (unlike  

Java)
•

E
xtensive  libraries  but  these  are  optional  (unlike  

Java)
•

C
/C

++  can  be  easily  integrated  by  high-­
perform

ance  applications
•

Tcl  can  be  used  for  G
U
I



W
hy use U

nix?
●

S
table and com

pact
●

A
bout 20 com

m
ands w

ill do alm
ost everything you need; 

they haven't changed in 30 years
●

C
ore of all m

ajor operating system
s except W

indow
s 

●
Linux, O

S
-X

, A
ndroid

●
M

ost functions are identical across O
S

-X
 and Linux

●
S

tandardized set of com
pilers, so identical code can run on 

m
ultiple system

s. 
●

“m
ake” com

m
and w

ill com
pile code on any m

achine
●

U
sed in m

ost cluster com
puters

●
R

esearch softw
are is m

ore likely to be w
ritten for U

nix
●

C
om

m
and line is m

ore efficient than m
ouse/m

enus in advanced 
applications



TA
B

A
R

I B
asics: #1 P

roblem 
people have running TA

B
A

R
I

A
re  your  files  in  U

nix  form
at,  not  W

indow
s  or  the  old  

M
acintosh  form

at?
●If  you  saved  them

  in  E
xcel,  they  are  not

●If  you  processed  them
  on  a  W

indow
s  system

,  they  are  
not

●T
here  are  a  variety  of  w

ays  to  solve  this—
I  use  B

B
E
dit

—
but  you  have  to  address  it

(O
r  send  m

e  the  m
odified  code  for  TA

B
A
R
I  to  address  it  

autom
atically)



TA
B

A
R

I B
asics: #2 P

roblem 
people have running TA

B
A

R
I

S
ee  problem

  #1



B
asic challenges that m

ake text analysis hard



E
vent  D

ata  G
eneration  P

rocess

E
vent  and  

actor  ontology

D
ow

nload/R
S
S  

new
s  stories

A
utom

ated  
coding  program

V
erb  and  noun

phrase  dictionaries

E
O

I  
predictions

S
pecify  

m
odels

C
alibrate
m

odels



D
efinition of an “event”: 
K

E
D

S
 P

roject 1992

A
n event is an interaction w

hich can be described in a 
natural language sentence w

hich has as its subject and 
direct or indirect object an elem

ent of a set of actors, 
and as the verb an elem

ent of a set of actions, all of 
w

hich are transitive verbs, and w
hich can be associated 

w
ith a specific point in tim

e
.



Text in TA
B

A
R

I form
at

090201  A
FP

N
-0001-01

O
lym

pic sw
im

m
er M

ichael P
helps adm

itted S
unday that he had engaged in "regrettable" 

behavior and "dem
onstrated bad judgm

ent" after a photo w
as published that appeared to 

show
 him

 sm
oking cannabis.

090201  A
FP

N
-0002-01

Israeli aircraft bom
bed G

aza on S
unday hours after its leaders vow

ed to deal a blow
 to 

H
am

as in response to new
 rocket fire tw

o w
eeks follow

ing the end of a bloody w
ar in the 

P
alestinian enclave.

090201  A
FP

N
-0003-01

The w
orld econom

ic crisis spells the death of globalization and action is needed to protect 
the poor, said organizers of the W

orld S
ocial Forum

 as it w
rapped up in B

razil on S
unday.

090201  A
FP

N
-0004-01

Israeli aircraft on S
unday bom

bed an em
pty police station in central G

aza and tunnels 
along the H

am
as-ruled enclave's southern border w

ith E
gypt, w

itnesses said.

090201  A
FP

N
-0005-01

P
alestinian president M

ahm
ud A

bbas lashed out at his H
am

as rivals on S
unday, as 

officials from
 P

alestinian groups gathered in C
airo am

id hopes of bolstering a ceasefire in 
the G

aza S
trip.



Text in TA
B

A
R

I form
at

090201  A
FP

N
-0008-01

Israel vow
ed to strike back at H

am
as on S

unday after renew
ed rocket fire from

 the 
Islam

ists' G
aza stronghold tw

o w
eeks after the end of a bloody w

ar in the battered 
P

alestinian territory.

090201  A
FP

N
-0009-01

U
S

 M
iddle E

ast envoy G
eorge M

itchell m
et S

audi A
rabia's K

ing A
bdullah on S

unday on 
the last leg of a M

iddle E
ast tour aim

ed at reviving the Israeli-P
alestinian peace process.

090201  A
FP

N
-0010-01

Israeli D
efence M

inister E
hud B

arak and Foreign M
inister Tzipi Livni on S

unday voiced 
conflicting view

s on an em
erging E

gyptian-brokered ceasefire w
ith H

am
as in the G

aza 
S

trip.

090201  A
FP

N
-0011-01

P
ro-P

alestinian groups m
eeting at the W

orld S
ocial Forum

 that ended S
unday 

launched a call for a w
orldw

ide boycott of Israel and a day of action on M
arch 30.

090201  A
FP

N
-0012-01

The political suprem
o of P

alestinian Islam
ist m

ovem
ent H

am
as, K

haled M
eshaal, on 

S
unday ruled out any "perm

anent ceasefire" until Israel ends its crippling blockade of the 
G

aza S
trip.



W
hat it actually looks like

M
E

TA H
TTP

-E
Q

U
IV

="C
ontent-Type" C

O
N

TE
N

T="text/htm
l; charset=utf-8">

<htm
l>

<head>
<title>Full A

rticle</title>
<style type="text/css">
<!--body {  font-size: 100%

}-->
</style>

</head>
<body bgcolor="#FFFFFF" text="#000000">
<table w

idth="100%
" border="0" cellspacing="0" cellpadding="5" align="center">

  <tr> <td class="k9"><a href="http://w
w

w
.factiva.com

"><im
g 

src="http://global.factiva.com
/im

g/factivaw
.gif" border="0"></im

g></a></td>
    <td>
      <div align="right"><im

g src="http://global.factiva.com
/im

g/djnrw
.gif" w

idth="117" 
height="36"></im

g></div>
      </td></tr>

</table>  <table w
idth="100%

" border="0" cellspacing="0" cellpadding="5"                       align="center">
<tr>

<td valign="top" colspan="2" align="right" bgcolor="#FFFFFF" class="source">
<hr>

</td>
</tr>
</table>
 </td></tr>
  </table>
 



W
hat it actually looks like

<table w
idth="100%

" border="0" cellspacing="0" cellpadding="5" align="center">
    <tr><td bgcolor="#d4e899" H

E
IG

H
T="25"><a nam

e ="1"><div align="right"><a href 
="#2"><font face="Verdana, A

rial, H
elvetica, sans-serif" size="1"> 

N
ext</font></a></div></td></tr> </table>

  <table w
idth="100%

" border="0" cellspacing="0" cellpadding="5" align="center">
  <tr><td><font face="Verdana, A

rial, H
elvetica, sans-serif" size="2"><br>

      <b>E
gypt police kill A

frican m
igrant at Israel border</b><br>

      LB
A

0000020091201e5c1000w
w

<br>
      260 W

ords<br>
      01 D

ecem
ber 2009<br>

      08:20 G
M

T<br>
      R

euters N
ew

s<br>
      E

nglish<br>
      (c) 2009 R

euters Lim
ited   </font></td></tr>

      <tr><td w
idth="90%

"> <font face="Verdana, A
rial, H

elvetica, sans-serif" size="2">
<P

> C
A

IR
O

, D
ec 1 (R

euters) - E
gyptian police shot and killed an A

frican m
igrant on Tuesday as 

he tried to slip across the S
inai peninsula desert border to Israel, a security source said.</P

>

<P
>E

gyptian police have stepped up efforts in recent m
onths to control the frontier w

ith Israel 
follow

ing an increase in hum
an trafficking through E

gypt. A
t least 17 m

igrants have been killed
at the border since M

ay, the latest one tw
o w

eeks ago.</P
>

</font></td></tr>
      <tr><td w

idth="90%
">

 



W
hat it actually looks like

<P
> The S

inai border is on one of the m
ain routes for A

frican m
igrants and refugees, alm

ost all 
unarm

ed, seeking w
ork or asylum

 in Israel. E
gyptian police say the sm

ugglers w
ho ferry 

m
igrants to the border region som

etim
es fire on security forces.</P

>

<P
> The security source said police did not know

 the dead m
an's nationality, but he appeared to 

be in his early tw
enties. E

ritreans are the largest group of people trying to cross intoIsrael from 
E

gypt, but E
thiopians and S

udanese also m
ake thetrek.</P

>

<P
> A

nalysts and aid w
orkers say the flow

 of m
igrants from

 the H
orn of A

frica through E
gypt to 

Israel has increased in recent m
onths as it has becom

e m
ore difficult to travel on othernorthw

ard 
routes, such as via Libya to E

urope.
 (R

eporting by R
asha K

am
al; w

riting by Yasm
ine S

aleh; editing byTim
 P

earce)
 ((yasm

ine.saleh@
reuters.com

 ; +20 2 2578 3290; R
euters

M
essaging: yasm

ine.saleh.reuters.com
@

reuters.net))</P
>

<P
></P

>
</font></td></tr> <tr><td><font face="Verdana, A

rial, H
elvetica, sans-serif" size="2">

      B
E

-E
G

Y
P

T-B
O

R
D

E
R

/A
FR

IC
A

N
|LA

N
G

E
N

|A
FA

|C
S

A
|LB

Y
|R

W
S

A
|R

W
S

|R
E

U
LB

|G
N

S
|G

|R
B

N
|

M
D

|A
FN

|R
N

P
|D

N
P

|P
G

E
|S

X
N

A
<br>

      </font></td></tr> </table>
 



Text S
ources 



International new
s sources

●
R

euters
●

A
gence France P

resse (A
FP

)
●

B
B

C
 (various new

s feeds)
●

A
P and U

P
I

●
X

inhau (excellent A
frica coverage)

●
N

ew
 York Tim

es
●

W
ashington P

ost
●

D
eutsche P

resse-A
gentur



International new
s sources

●
This is very m

uch a m
oving target due to the changing 

dynam
ics of new

s gathering
●

C
overage differs dram

atically by region: “follow
 the m

oney”
●

G
enerally only available 1990 (or so) to the present; N

Y
T 

H
istorical is an exception

●
M

ost of these have w
eb pages w

here you can get current 
content, but past content is lim

ited



Lexis-N
exis and Factiva

●
N

o one has figured out how
 to autom

ate the dow
nloads of 

these
●

Instead, get your search string as precise as possible to 
reduce unnecessary dow

nloads, then slog aw
ay...

●
The LN

 search engine is very unpredictable: it is not designed 
for this sort of thing. M

oney (as in “D
A

R
PA

”) w
as insufficient to 

solve the problem
●

N
ote that this contradicts the advice im

m
ediately above

●
Factiva is far m

ore reliable but som
ew

hat m
ore aw

kw
ard to use

●
M

oney could solve that problem
, but m

ore m
oney than you 

probably have.



E
uropean M

edia M
onitor

●P
roject of the E

U
’s Joint R

esearch C
enter

●M
onitors over 4000 sites from

 1600 key new
s portals 

w
orld-w

ide plus 20 com
m

ercial new
s feeds and, for 

som
e applications, also specialist sites.

●R
etrieves over 40000 reports per day in 43 languages.

●C
lassifies all new

s according to hundreds of subjects 
and countries.
●A

ccess on the w
eb, via em

ail and by R
S

S
.

●R
uns 24 hours per day, 7 days a w

eek.
S

ource: http://em
m

.jrc.it/overview
.htm

l



G
oogle N

ew
s

●4500 E
nglish-language sources

●A
ppears to have facility for duplicate detection

●It’s G
oogle…



N
um

ber of stories found w
ith “P

alestinian killed” N
E

X
IS 

search string

N
ew
spaper

●Los Angeles Tim
es

3
●N

ew York Tim
es

4
●W

ashington Post
4

●Jerusalem
 Post

6
●N

ew York Tim
es, 

8
full text

W
ire Service                    

●X
inhau

8
●BBC (Factiva)

10
●A

ssociated Press
11

●A
gence France Presse

18



C
om

parison of new
spaper and w

ire service coverage of 
P

alestinian deaths, N
ov-D

ec 2003



D
uplicate detection

●
S

ources:
●

U
se of new

sw
ires (exact duplicates are easy)

●
U

pdating and corrections of previous stories
●

N
ew

s sum
m

aries
●

C
hronologies

●
M

ultiple independent sources (R
euters, A

FP, B
B

C
)

●
This is a difficult problem

 
●

O
ne-a-D

ay filter
●

D
uplication probably am

plifies the signal you w
ant



H
ow

 m
any sources are needed?

●
P

robably 80%
 can be obtained from

 the m
ajor 

international sources
●

Local sources do not necessarily give you better 
coverage of im

portant political events
●

C
ensorship (official or voluntary) is an issue

●
International coverage follow

s the m
oney

●
There is probably a lot of regional variation on this

●
S

am
e for non-E

nglish sources: possibility of using 
m

achine translation



S
ource and consistency of 

text
H

ow
 m

uch w
ork w

ill be involved in getting the text 
into a form

 you can use?

●
A

S
C

II/U
niC

ode text, for exam
ple new

s reports
●

H
TM

L
●

   w
eb form

ats change frequently 
●

P
D

F
●

S
canned/O

C
R

 text
●

P
roprietary w

ord processing form
ats (W

ord)
●

N
ew

 m
edia sources such as blogs and tw

eets



S
tyle of language

●N
ew

s reports and official docum
ents are usually 

form
al, syntactically-correct E

nglish
●Q

uotations and letters are a m
ix of form

al and inform
al

●O
pen-ended responses range from

 form
al to very 

fragm
entary

●N
ew

 m
edia sources are often very inform

al and 
abbreviated
●Variants of E

nglish and changes in usage over tim
e 

(e.g. slang, m
em

es)
●Languages other than E

nglish



Intellectual property
●C

opyright law
 is generally open to “fair use” in research and education. 

H
ow

ever, institutional contracts w
ith data providers are m

ore lim
ited

●
Inform

ation does not necessarily w
ant to be free

●H
um

an subjects considerations—
and therefore IR

B
 review

—
apply to 

identifiable data
●A lot of the legal issues, particularly involving content on the w

eb, are still 
very open

●
You probably do not w

ant to be a test case
●

Just because som
eone claim

s IP rights doesn't m
ean they actually 

have those right
●

You probably do not w
ant to be a test case

●
P

ublic institutions have considerable protection from
 sovereign 

im
m

unity, though m
any have been w

im
ps in asserting this.

●
This m

ay be substantial clarified (or not) by a current case before the 
S

uprem
e C

ourt



A
nd of course, costs

●Is the inform
ation source already form

atted? 
●

S
pinn3R

, Thom
as J

●
W

eb pages vary dram
atically in ease of dow

nloading
●H

ow
 m

uch data do you actually need?
●

Text data sets are frequency m
uch, m

uch larger than typical political 
science data such as surveys and national indicators

●
W

ill just a sam
ple be sufficient?

●
A

re you coding m
ore inform

ation than you w
ill actually use?

●H
ow

 m
uch tim

e w
ill it take to code each docum

ent?
●

W
ho’s going to train and supervise the m

anual coders?
●

H
ow

 m
uch can be fully autom

ated?
●

H
ow

 good is good enough?



TA
B

A
R

I



Textual A
nalysis B

y A
ugm

ented 
R

eplacem
ent Instructions (TA

B
A

R
I)  


A

N
S

I C
++, approxim

ately 14,000 lines of code


O
pen-source (G

P
L)


U

nix, Linux and O
S

-X
 operating system

s (gcc com
piler)


“Teletype” interface: text and keyboard


E
asily deployed on a server


C

odes around 5,000 events per second on contem
porary 

hardw
are


S

peed is achieved through use of shallow
 parsing algorithm

s


S
peed can be scaled indefinitely using parallel processing


S

tandard dictionaries are open source, w
ith around 15,000 verb 

phrases for events and 30,000+ noun phrases for actors 



A
dditional autom

ated coding system
s

●V
R

A
C

oder (B
ond, V

R
A

, C
am

bridge, M
A

)
●

ID
E

A coding system
●

D
eep parsing

●
P

roprietary, W
indow

s environm
ent

●P
E

R
IC

LE
S

 (S
hellm

an, S
trategy A

nalysis E
nterprises)

●
C

A
M

E
O

 coding system
, dictionaries

●
M

ulti-field capabilities
●

O
pen-source, C

#/.N
E

T environm
ent

●JA
B

A
R

I-N
LP (Lockheed M

artin)
●

TA
B

A
R

I structure w
ith open-source parsing

●
S

om
e geolocation capabilities; extensive substate actor coding



M
IT R

obotics 101: First 
exercise

“D
esign a robot to w

ash dishes”



R
obotics 101: First E

xercise
M

ost frequent answ
er



R
obotics 101: First E

xercise
S

lightly m
ore appropriate answ

ers



R
obotics 101: First E

xercise
C

orrect answ
er



H
um

an and A
utom

ated C
oding



Im
plications for autom

ated 
coding

●O
ld objective: 

M
achine coding should attem

pt to duplicate hum
an 

coders
●

(w
hich, in fact, can be done: S

chrodt and G
erner 

1994, B
ond et al 1997, Thom

as 2001, K
ing and 

Low
e 2003)

●
A

lso hum
an coding accuracy is probably m

uch 
w

orse that the 80%
 that is usually claim

ed
●A

lternative objective:
O

ptim
ize coding system

s and  m
odels to use 

inform
ation that can be coded m

ost reliably by m
achine

 



R
eliability in  content analysis

●Stability—
the ability of a coder to consistently assign the sam

e code to a 
given text;
●R
eproducibility—

intercoder reliability; 
●A
ccuracy—

the ability of a group of coders to conform
 to a standard.

  
S

ource: W
eber (1990:17)



A
dvantages of autom

ated 
coding

●Fast and inexpensive
●Transparent: coding rules are explicit in the dictionaries
●R

eproducible: a coding system
 can be consistently m

aintained over a 
period of tim

e w
ithout the "coding drift" caused by changing team

s of 
coders.
●C

oding dictionaries are also be shared betw
een institutions

●The coding of individual reports is not affected by the biases of individual 
coders. D

ictionaries, how
ever, can be so affected.

●C
an create rules for difficult tecchnical and cultural vocabulary that is 

otherw
ise  difficult to learn



D
isadvantages of 

autom
ated coding

●A
utom

ated them
atic coding has problem

s w
ith disam

biguation; autom
ated 

syntactic coding m
akes errors on com

plex sentences.
●R

equires a properly form
atted, m

achine-readable source of text, therefore 
older paper and m

icrofilm
 sources are difficult to code.

●D
evelopm

ent of new
 coding dictionaries is tim

e-consum
ing—

K
E

D
S

/PA
N

D
A initial dictionary developm

ent required 2-labor-years. 
(M

odification of existing dictionaries, how
ever, requires far less effort)



H
um

an and m
achine coding 

tradeoffs
●M

achine coding uses only inform
ation that is explicit in the text; hum

an 
coders are likely to use im

plicit know
ledge of the situation.

●M
achine coding is not affected by boredom

 and fatigue
●H

um
an coders can m

ore effectively interpret idiom
atic and m

etaphorical 
text, provided they are fam

iliar w
ith the context

●H
um

an coders can m
ore effectively deal w

ith com
plex subordinate 

phrases and other unexpected gram
m

atical constructions



S
um

m
ary

A
dvantage to hum

an coding
n

S
m

all data sets
n

D
ata coded only one tim

e at 
a single site

n
E

xisting dictionaries cannot 
be m

odified
n

C
om

plex sentence structure
n

M
etaphorical, idiom

atic, or 
tim

e-dependent text
n

M
oney available to fund 

coders and supervisors

A
dvantage to m

achine coding
n

Large data sets
n

D
ata coded over a period of 

tim
e or across projects

n
E

xisting dictionaries can be 
m

odified
n

S
im

ple sentence structures
n

Literal, present-tense text

n
M

oney is lim
ited



W
ord frequency in E

nglish
%

 of usage
# of w

ords
40%

50
60%

2,300
85%

8,000
99%

16,000

●Total w
ords in A

m
erican E

nglish: about 600,000
●Total w

ords in technical E
nglish (all fields): 

about 3-m
illion



Functional W
ords

Very short w
ords such as

n
A

rticles: a
 
a
n
 
t
h
e 

n
Interogatives: w

h
o
 
w
h
a
t
 
w
h
e
n
 
w
h
e
r
e
 
w
h
y
 
h
o
w

n
P

repositions: t
o
 
f
r
o
m
 
a
t
 
i
n
 
a
b
o
v
e
 
b
e
l
o
w

n
A

uxillary verbs: h
a
v
e
 
h
a
s
 
w
a
s
 
w
e
r
e
 
b
e
e
n

n
M

arkers: b
y
 
i
n
 
a
t
 
t
o (French d

e, G
erm

an d
u, A

rabic f
i)

n
P

ronouns: I
 
y
o
u
 
h
e
 
s
h
e
 
h
i
m
 
h
e
r
 
h
i
s
 
h
e
r
s 

In E
nglish, the specificity of a w

ord is generally proportional to its 
length. These short w

ill typically be in the stop w
ord list, though 

a few
 longer w

ords (e.g. “though” and “although”) also w
ill be 

stop w
ords

M
arker w

ords have m
ultiple uses: R

andom
 H

ouse C
ollege 

D
ictionary lists 29 m

eanings for “by,” 31 for “in,” 25 for “to,” and 
15 for “for.”



It gets harder: 
D

isam
biguation (“B

at”)
●N

oun
●

w
ooden (or alum

inum
) cylinder used in the gam

e of baseball
●

sm
all flying m

am
m

al 
●Verb

●
act of batting (“at bat”)

●
blinking (“bat an eye”)

●Idiom
atic uses 

●
 “go to bat for”: defending or interceding; 

●
“right off the bat”: im

m
ediately; 

●
“bats in the belfry”: com

m
entary on an individual’s cognitive ability

●Foreign phrases
●

“bat m
itzvah”: a girl’s com

ing-of-age cerem
ony (H

ebrew
).  



W
ordN

et w
ord senses: “bat”

N
oun

S
: (n) bat, chiropteran (nocturnal m

ouselike m
am

m
al w

ith forelim
bs m

odified to form 
m

em
branous w

ings and anatom
ical adaptations for echolocation by w

hich they navigate) 
S

: (n) bat, at-bat ((baseball) a turn trying to get a hit) "he w
as at bat w

hen it happened"; "he got 
four hits in four at-bats"

S
: (n) squash racket, squash racquet, bat (a sm

all racket w
ith a long handle used for playing 

squash) 
S

: (n) cricket bat, bat (the club used in playing cricket) "a cricket bat has a narrow
 handle and a 

broad flat end for hitting"
S

: (n) bat (a club used for hitting a ball in various gam
es) 

Verb
S

: (v) bat (strike w
ith, or as if w

ith a baseball bat) "bat the ball"
S

: (v) bat, flutter (w
ink briefly) "bat one's eyelids"

S
: (v) bat (have a turn at bat) "Jones bats first, follow

ed by M
artinez"

S
: (v) bat (use a bat) "W

ho's batting?"
S

: (v) cream
, bat, clobber, drub, thrash, lick (beat thoroughly and conclusively in a com

petition 
or fight) "W

e licked the other team
 on S

unday!"



D
isam

biguation, cont.
●A

ny of these uses m
ight be encountered in an E

nglish-language text. 
M

ultiple uses m
ight be found in a single sentence:

“T
he  um

pire  didn’t  bat  an  eye  as  S
arah  low

ered  her  bat  to  w
atch  the  

bat  flying  around  the  pitcher.”



D
isam

biguation, cont.
●W

ords can also change from
 verbs to nouns w

ithout m
odification. 

C
onsider
●
I
 
p
l
a
n
 
t
o
 
d
r
i
v
e
 
t
o
 
t
h
e
 
s
t
o
r
e
,
 
t
h
e
n
 
w
a
s
h
 
t
h
e
 
c
a
r
.

●
W
h
e
n
 
J
o
h
n
 
r
e
t
u
r
n
e
d
 
f
r
o
m
 
t
h
e
 
c
a
r
 
w
a
s
h
,
 
h
e
 
p
a
r
k
e
d
 
h
i
s 

c
a
r
 
i
n
 
t
h
e
 
d
r
i
v
e
.

●In sum
m

ary:

                “Verbing w
eirds language.”

 B
ill W

atterson, C
alvin and H

obbes



W
ordN

et w
ord senses: 

“attack”
N

oun
S

: (n) attack, onslaught, onset, onrush ((m
ilitary) an offensive against an enem

y (using w
eapons)) "the attack began at daw

n"
S

: (n) attack (an offensive m
ove in a sport or gam

e) "they w
on the gam

e w
ith a 10-hit attack in the 9th inning"

S
: (n) fire, attack, flak, flack, blast (intense adverse criticism

) "C
linton directed his fire at the R

epublican P
arty"; "the governm

ent has 
com

e under attack"; "don't give m
e any flak"

S
: (n) approach, attack, plan of attack (ideas or actions intended to deal w

ith a problem
 or situation) "his approach to every problem

 is 
to draw

 up a list of pros and cons"; "an attack on inflation"; "his plan of attack w
as m

isguided"
S

: (n) attack, attem
pt (the act of attacking) "attacks on w

om
en increased last year"; "they m

ade an attem
pt on his life"

S
: (n) attack, tone-beginning (a decisive m

anner of beginning a m
usical tone or phrase) 

S
: (n) attack (a sudden occurrence of an uncontrollable condition) "an attack of diarrhea"

S
: (n) attack (the onset of a corrosive or destructive process (as by a chem

ical agent)) "the film
 w

as sensitive to attack by acids"; 
"open to attack by the elem

ents"
S

: (n) attack (strong criticism
) "he published an unexpected attack on m

y w
ork"

Verb
S

: (v) attack, assail (launch an attack or assault on; begin hostilities or start w
arfare w

ith) "H
itler attacked P

oland on S
eptem

ber 1, 
1939 and started W

orld W
ar II"; "S

erbian forces assailed B
osnian tow

ns all w
eek"

S
: (v) attack, round, assail, lash out, snipe, assault (attack in speech or w

riting) "The editors of the left-leaning paper attacked the new 
H

ouse S
peaker"

S
: (v) attack, aggress (take the initiative and go on the offensive) "The S

erbs attacked the village at night"; "The visiting team
 started to 

attack"
S

: (v) assail, assault, set on, attack (attack som
eone physically or em

otionally) "The m
ugger assaulted the w

om
an"; "N

ightm
ares 

assailed him
 regularly"

S
: (v) attack (set to w

ork upon; turn one's energies vigorously to a task) "I attacked the problem
 as soon as I got out of bed"

S
: (v) attack (begin to injure) "The cancer cells are attacking his liver"; "R

ust is attacking the m
etal"



W
ordN

et w
ord senses: 

“head”
N

oun
S

: (n) head, caput (the upper part of the hum
an body or the front part of the body in anim

als; contains the face and brains) "he stuck his head out the 
w

indow
"

S
: (n) head (a single dom

estic anim
al) "200 head of cattle"

S
: (n) m

ind, head, brain, psyche, nous (that w
hich is responsible for one's thoughts and feelings; the seat of the faculty of reason) "his m

ind 
w

andered"; "I couldn't get his w
ords out of m

y head"
S

: (n) head, chief, top dog (a person w
ho is in charge) "the head of the w

hole operation"
S

: (n) head (the front of a m
ilitary form

ation or procession) "the head of the colum
n advanced boldly"; "they w

ere at the head of the attack"
S

: (n) head (the pressure exerted by a fluid) "a head of steam
"

S
: (n) head (the top of som

ething) "the head of the stairs"; "the head of the page"; "the head of the list"
S

: (n) fountainhead, headspring, head (the source of w
ater from

 w
hich a stream

 arises) "they tracked him
 back tow

ard the head of the stream
"

S
: (n) head, head w

ord ((gram
m

ar) the w
ord in a gram

m
atical constituent that plays the sam

e gram
m

atical role as the w
hole constituent) 

S
: (n) head (the tip of an abscess (w

here the pus accum
ulates)) 

S
: (n) head (the length or height based on the size of a hum

an or anim
al head) "he is tw

o heads taller than his little sister"; "his horse w
on by a head"

S
: (n) capitulum

, head (a dense cluster of flow
ers or foliage) "a head of cauliflow

er"; "a head of lettuce"
S

: (n) principal, school principal, head teacher, head (the educator w
ho has executive authority for a school) "she sent unruly pupils to see the 

principal"
S

: (n) head (an individual person) "tickets are $5 per head"
S

: (n) head (a user of (usually soft) drugs) "the office w
as full of secret heads"

S
: (n) prom

ontory, headland, head, foreland (a natural elevation (especially a rocky one that juts out into the sea)) 
S

: (n) head (a rounded com
pact m

ass) "the head of a com
et"

S
: (n) head (the foam

 or froth that accum
ulates at the top w

hen you pour an effervescent liquid into a container) "the beer had a large head of foam
"

S
: (n) forefront, head (the part in the front or nearest the view

er) "he w
as in the forefront"; "he w

as at the head of the colum
n"

S
: (n) pass, head, straits (a difficult juncture) "a pretty pass"; "m

atters cam
e to a head yesterday"

S
: (n) headw

ay, head (forw
ard m

ovem
ent) "the ship m

ade little headw
ay against the gale"

S
: (n) point, head (a V-shaped m

ark at one end of an arrow
 pointer) "the point of the arrow

 w
as due north"

S
: (n) question, head (the subject m

atter at issue) "the question of disease m
erits serious discussion"; "under the head of m

inor R
om

an poets"



W
ordN

et w
ord senses: 

“head” continued
N

oun
S

: (n) heading, header, head (a line of text serving to indicate w
hat the passage below

 it is about) "the heading had little to do w
ith the 

text"
S

: (n) head (the rounded end of a bone that fits into a rounded cavity in another bone to form
 a joint) "the head of the hum

erus"
S

: (n) head, caput (the upper part of the hum
an body or the front part of the body in anim

als; contains the face and brains) "he stuck 
his head out the w

indow
"

S
: (n) head (that part of a skeletal m

uscle that is aw
ay from

 the bone that it m
oves) 

S
: (n) read/w

rite head, head ((com
puter science) a tiny electrom

agnetic coil and m
etal pole used to w

rite and read m
agnetic patterns 

on a disk) 
S

: (n) head ((usually plural) the obverse side of a coin that usually bears the representation of a person's head) "call heads or tails!"
S

: (n) head (the striking part of a tool) "the head of the ham
m

er"
S

: (n) head ((nautical) a toilet on board a boat or ship) 
S

: (n) head (a projection out from
 one end) "the head of the nail", "a pinhead is the head of a pin"

S
: (n) drum

head, head (a m
em

brane that is stretched taut over a drum
) 

Verb
S

: (v) head (to go or travel tow
ards) "w

here is she heading"; "W
e w

ere headed for the m
ountains"

S
: (v) head, lead (be in charge of) "W

ho is heading this project?"
S

: (v) lead, head (travel in front of; go in advance of others) "The procession w
as headed by John"

S
: (v) head, head up (be the first or leading m

em
ber of (a group) and excel) "This student heads the class"

S
: (v) steer, m

aneuver, m
anoeuver, m

anoeuvre, direct, point, head, guide, channelize, channelise (direct the course; determ
ine the 

direction of travelling) 
S

: (v) head (take its rise) "These rivers head from
 a m

ountain range in the H
im

alayas"
S

: (v) head (be in the front of or on top of) "The list w
as headed by the nam

e of the president"
S

: (v) head (form
 a head or com

e or grow
 to a head) "The w

heat headed early this year"
S

: (v) head (rem
ove the head of) "head the fish"



M
em

es, idiom
s, m

etaphors 
and slang

●P
olitical text frequently uses distinct idiom

atic phrases
●

“R
ight to life”, “right to choice”

●M
em

es can have a high frequency for brief periods of tim
e

●
“lipstick on a pig”

●
“top kill”, “junk shot”, “D

eep H
orizon”

●M
ilitary m

etaphors are com
m

on in political (and sports) rhetoric
●

“Tea P
arty insurgency”, “battleground state”

●O
M

G
! W

TF! Like IM
H

O
 slang expressions are com

m
on, and rapidly 

changing, in new
 m

edia (lol…
)



P
re-processing

●W
e see distinct w

ords, sentences, punctuation and 
m

ake distinctions betw
een entities and actions.

●A com
puter sees none of this…

 and m
ore

●It m
ust be instructed to distinguish w

hat w
e think is 

im
portant – “tokenizing”



Further processing
●N

ext step is to get m
achine to pay attention to the 

tokens that are relevant to our goals – and to ignore 
those that are not.
●E

xplicitly delineate relevant tokens – keyw
ords

●R
em

ove generally irrelevant stuff
●

S
top w

ords
●

S
tem

m
ing

N
ote: In event data coding, this is usually done 

im
plicitly in the dictionaries rather than as an explicit 

processing step



S
top w

ords and S
tem

m
ing 

Stop w
ords

●a about above across after 
again against all alm

ost 
alone along…

. t take taken 
than that the their them

 then 
…

. 

Stem
m

ing
●S

uffix stripping
●

“ing”

●N
-gram

s
●

“post office”

●Lem
m

atization
●

“m
eeting”

●It’s com
plicated!



Lessons from
 event data:

dictionary calibration
●E

xisting verb-phrase dictionary required relatively little m
odification

●A
ctor dictionaries w

ould benefit from
 re-structuring into general and 

country specific dictionaries
●

G
eneral: international actors, both state and non-state

●
G

eneral: discard phrases
●

S
pecific: national and regional actors

●There is still considerable divergence betw
een the P

C
S

 and C
A

M
E

O 
actor coding schem

es, though they are probably roughly equivalent at the 
level of aggregation used in these m

odels



TA
B

A
R

I P
roject file

C
oding file for events for IC

E
W

S
 N

ov09 coding, 10 N
ovem

ber 2009
<dochead> Text source: leads only. S

ource: A
gence France P

ress and R
euters 

<doctail> For further inform
ation on the TA

B
A

R
I autom

ated coding program
 and C

A
M

E
O

<doctail> coding system
, consult http://w

eb.ku.edu/keds<verbsfile> 
C

A
M

E
O

.091023.m
aster.verbs

<actorsfile> 
nouns_adj_null.091023.txt

<actorsfile> 
C

ountries.091023.actors
<actorsfile> 

Internatnl.090916.rev.actors
<agentfile>   IC

E
W

S
.091023sorted.agents

<issuesfile>
G

TD
S

.issues
<optionsfile> C

A
M

E
O

.09b5.options
<textfile> LN

.Texts0911.97.1
<textfile> LN

.Texts0911.97.2
<textfile> LN

.Texts0911.98.1
<textfile> LN

.Texts0911.98.2
<textfile> LN

.Texts0911.99.1
<textfile> LN

.Texts0911.99.2
<textfile> LN

.Texts0911.99.3
<eventfile> 

IC
E

W
S

.N
ov09.pt1.evt

<coder> PA
S

<session 1> <coder PA
S

> <date W
ed 11 N

ov 2009> <start 11:41 C
S

T> <end 12:10 C
S

T> 
<records 6933308> <actorchanges 0> <verbchanges 0> <last 0>
<session 2> <coder PA

S
> <date W

ed 11 N
ov 2009> <start 12:17 C

S
T> <end 12:43 C

S
T> 

<records 6933308> <actorchanges 0> <verbchanges 0> <last 0>



E
vent C

oding system
s

●W
E

IS
●

C
harles M

cC
lelland, R

odney Tom
linson, D

A
R

PA
●C

O
P

D
A

B
●

E
dw

ard A
zar

●PA
N

D
A

●
D

oug B
ond 

●ID
E

A
●

D
oug B

ond, C
raig Jenkins and C

harles Taylor
●C

A
M

E
O

●
D

eborah G
erner and P

hilip S
chrodt



C
ategorization of P

olitical 
Interactions

●D
istinct E

nglish-language verb phrases:
5,000  to 10,000 
(M

U
C

, K
E

D
S

, PA
N

D
A projects)

●M
icro-level categories

50 to 150
(W

E
IS

, B
C

O
W

, ID
E

A
, C

A
M

E
O

)
●M

acro-level categories
10 to 20
(W

E
IS

, C
O

P
D

A
B

, IP
B

, W
orld H

andbook)



C
A

M
E

O
: E

vent C
oding

●C
om

bines am
biguous categories in W

E
IS

 (prom
ise/agree, grant/rew

ard, 
w

arn/threaten)
●E

lim
inates W

E
IS

 subcategories for w
hich no exam

ples could be found
●S

ubstantially expands coding for acts of violence
●C

oding categories can be expanded to three levels
●

O
riginally designed for coding m

ediation but subsequently generalized 
for coding actions of m

ilitarized non-state actors
●C

om
plete coding m

anual w
ith exam

ples of all event categories
●Im

plem
ented w

ith a 15,000 verb phrase dictionary



TA
B

A
R

I Verbs D
ictionary

A
B

D
U

C
T  [181] ;shan   7/24/93

- + * AT_ G
U

N
P

O
IN

T FR
O

M
 C

A
R

 $  [181] ;sls 28 M
ar 2008

- + H
O

S
TA

G
E

 * IN
_ $ FR

E
E

D
  [0841] ;sls 28 M

ar 2008
- *_A

N
D

_K
ILLE

D
 B

Y
_ $  [1823] ;sks 18 M

ar 2008
- * A

FTE
R

 ATTA
C

K
  [181] ;ab 31 D

ec 2005
- + H

O
S

TA
G

E
 * IN

_ $  [181] ;sks 18 M
ar 2008

- * O
F_ + IN

_ $  [181] ;JO
N

 5/26/95
- + * B

Y
_ $  [181] ;B

E
R

T 12/31/97
- + IN

_ $ { W
A

S
 | W

E
R

E
 } *  [181] ;sls 21 S

ep 2007
A

B
ID

E
  [---] ;shan   2/20/93

- W
O

U
LD

 N
O

T *  [120]
- FA

IL *  [120] ;JO
N

 5/8/95
A

B
S

O
LV

E
  [---] ;ab 31 D

ec 2005
- + W

A
S

_* IN
_ $  [080] ;H

U
X

 12/28/97
A

B
S

TA
IN

  [---] ;jw
   10/25/91

- * FR
O

M
 V

IO
LE

N
C

E
  [087] ;ab 10 N

ov 2005
A

C
C

E
LE

R
AT  [---] ;sls 24 S

ep 2007
- * D

E
P

LO
Y

M
E

N
T TO

_ +  [154] ;S
LS

 28 N
ov 2007

- * B
U

ILD
U

P FO
R

C
E

  [154] ;sls 24 S
ep 2007

A
C

C
E

P
T  [---] ;jw

   11/14/91
- M

U
S

T_ * O
F_ + G

O
V

E
R

N
M

E
N

T  [102] ;S
P

K
 30 Jan 2008

- * LO
A

N
 FR

O
M

_ +  [071] ;S
P

K
 07 M

ar 2008
- W

ILL D
E

C
ID

E
 W

H
E

TH
E

R
 TO

_ *  [014]
- * R

E
Q

U
E

S
T JO

IN
 M

IS
S

IO
N

  [031] ;ab 10 N
ov 2005

- * E
LE

C
TIO

N
_ D

E
A

D
LIN

E
  [083] ;ai 05 M

ay 2008
- *_R

E
S

P
O

N
S

IB
ILITY  [015] ;jap 25 Jun 2003

- S
A

ID
 W

O
U

LD
 N

E
V

E
R

 *  [120]
- C

A
N

N
O

T * P
R

O
P

O
S

A
L  [120] ;ab 31 D

ec 2005
- * P

LA
N

 TO
_ R

E
S

O
LV

E
  [037] ;sls 01 M

ar 2008
- N

O
T * P

E
A

C
E

K
E

E
P  [1245] ;B

N
L 06 M

ay 2003
- LE

A
N

E
D

 TO
W

A
R

D
 *  [---] ;jap 25 Jun 2003

- * JU
R

IS
D

IC
TIO

N
  [063] ;ab 10 N

ov 2005



TA
B

A
R

I A
ctors D

ictionary
A

B
A

D
A

N
  [IR

N
] ;JO

N
 5/24/95

A
B

A
S

S
I_M

A
D

A
N

I  [D
ZA

R
E

B
FIS

] ; PA
S

 98.2.26
A

B
B

A
S

I_M
A

D
A

N
I  [D

ZA
R

E
B

FIS
] ; from

 "FIS
"

A
B

D
-A

L-LLA
H

_A
L-K

H
ATIB

  [JO
R

G
O

V
] ;*** 06 Feb 2004

A
B

D
A

LLA
H

_B
A

A
LI  [D

ZA
G

O
V

]
A

B
D

A
LLA

H
_D

JA
B

A
LLA

H
  [D

ZA
O

P
P

] ; PA
S

 98.2.27the leader of the R
eform

 M
ovem

ent
A

B
D

E
L_B

O
U

M
E

ZB
E

U
R

  [D
ZA

R
E

B
] ; from

 A
R

M
E

D
 IS

LA
M

IC
 G

R
O

U
P, G

IA
A

B
D

E
L_G

H
A

N
I_M

E
S

K
IN

I  [D
ZA

R
E

B
] ; from

 A
R

M
E

D
 IS

LA
M

IC
 G

R
O

U
P, G

IA
A

B
D

E
L_H

A
LIM

_K
H

A
D

D
A

M
  [S

Y
R

G
O

V
] ;LR

P 08 M
ar 2004

A
B

D
E

L-H
A

K
_AYA

D
IA  [D

ZA
R

E
B

] ; from
 A

R
M

E
D

 IS
LA

M
IC

 G
R

O
U

P, G
IA

A
B

D
E

L-H
A

LIM
 A

B
U

 G
H

A
ZA

LA  [E
G

Y
G

O
V

 <890501] [---] ;S
han   2/21/93

A
B

D
E

LA
ZIZ_B

E
LK

H
A

D
E

M
  [D

ZA
G

O
V

 >000826] [D
ZA

E
LI]

A
B

D
E

LA
ZIZ_B

O
U

TE
FLIK

A  [D
ZA

G
O

V
 >990415] [D

ZA
O

P
P

]
A

B
D

E
LA

ZIZ_B
O

U
TE

FLIK
A

_O
F_A

LG
E

R
IA  [D

ZA
G

O
V

 >990415] [D
ZA

O
P

P
] ;*** 06 Feb 2004

A
B

D
E

LA
ZIZ_ZIA

R
I  [D

ZA
G

O
V

] ;*** 06 Feb 2004
A

B
D

E
LH

A
K

_B
E

N
H

A
M

O
U

D
A  [D

ZA
LA

B
] ; PA

S
 98.2.26  A

ssassinated union leader
A

B
D

E
LH

A
M

ID
_TE

M
M

A
R

  [D
ZA

G
O

V
 >010531] [D

ZA
E

LI]
A

B
D

E
LK

A
D

E
R

_B
E

N
S

A
LA

H
  [D

ZA
G

O
V

] ; PA
S

 98.2.26 speaker of the governm
ent-appointed Transitional N

ational 
C

ouncil  a quasi-parliam
ent

A
B

D
E

LK
A

D
E

R
_H

A
C

H
A

N
I  [D

ZA
O

P
P

] ; P
eaceful S

ociety
A

B
D

E
LLATIF_B

E
N

A
C

H
E

N
H

O
U

  [D
ZA

G
O

V
] ;ab 10 Jun 2003

A
B

D
E

LM
A

D
JID

_S
ID

_S
A

ID
  [D

ZA
LA

B
]

A
B

D
E

LM
A

JID
_D

A
H

O
U

M
A

N
E

  [D
ZA

R
E

B
] ; from

 A
R

M
E

D
 IS

LA
M

IC
 G

R
O

U
P, G

IA
A

B
D

E
LM

A
LE

K
_S

E
LLA

L  [E
G

Y
G

O
V

] ;*** 06 Feb 2004
A

B
D

E
S

S
E

LA
M

_B
O

U
C

H
O

U
A

R
E

B
  [D

ZA
G

O
V

 010531-020616] [D
ZA

E
LI]

A
B

D
U

L_K
A

R
IM

_Q
A

S
IM

  [###] ;m
j 18 A

pr 2006
A

B
D

U
L-K

A
R

IM
_A

L-K
A

B
A

R
ITI  [JO

R
G

O
V

 <970307] [JO
R

E
LI] ;sm

s 14 S
ep 2007



C
A

M
E

O
: A

ctor C
oding

●S
ystem

atic hierarchical schem
e for coding sub-state and non-state actors

●Typical full actor code has three levels
●

S
tate

●
R

ole
●

Identity
●E

xam
ple: H

am
as is coded P

S
E

R
E

B
H

M
S

●
P

S
E

:IS
O

-3166-alpha-3 code for the W
est B

ank and G
aza

●
R

E
B

: M
ilitarized opposition group

●
H

M
S

: individual code for H
am

as
●A

dditional rules standardize the coding of IG
O

s, N
G

O
s, governm

ent 
leaders and so forth



C
A

M
E

O
 A

ctor C
oding: B

lock 1

●IS
O

-3166-1-alpha 3 country codes
●R

eligious/ethnicity codes
●

H
U

R
ID

O
C

S
 religion codes

●
M

aoz/H
enderson religion codes?

●
??? ethnicity codes

●G
eneric International/Transnational A

ctor C
odes



C
A

M
E

O
 A

ctor C
oding: B

lock 2

●G
eneric D

om
estic A

ctor/R
ole codes

   M
odified from

 PA
N

D
A

/ID
E

A codes
●S

ub-state R
egion codes

   P
ossibility of using various U

N
 and 

   IS
O

 geographical sources that code
   econom

ic data 
●R

eligious/ethnicity codes 
●S

pecial International/Transnational A
ctor C

odes
●C

ountry codes for N
G

O
s and M

N
C

s



C
A

M
E

O
 A

ctor C
oding: B

lock 3

●G
eneric D

om
estic A

ctor/R
ole codes

●R
eligious/ethnicity codes 

●B
ranches of international organizations

●S
pecial A

ctor C
odes



S
ources for dictionaries



C
ountryC

odes
●

<C
ountry>

●
<C

ountryC
ode>ATG

</C
ountryC

ode>
●

<C
ountryN

am
e>A

N
TIG

U
A

_A
N

D
_B

A
R

B
U

D
A

</C
ountryN

am
e>

●
<C

O
W

-A
lpha>A

A
B

</C
O

W
-A

lpha>
●

<C
O

W
-N

um
eric>58</C

O
W

-N
um

eric>
●

<FIP
S

-10>A
C

</FIP
S

-10>
●

<IS
O

3166-alpha2>A
G

</IS
O

3166-alpha2>
●

<IS
O

3166-aplha3>ATG
</IS

O
3166-aplha3>

●
<N

ationality>A
N

TIG
U

A
N

S
</N

ationality>
●

<N
ationality>B

A
R

B
U

D
A

N
S

</N
ationality>

●
<N

ationality>A
N

TIG
U

A
</N

ationality>
●

<N
ationality>B

A
R

B
U

D
A

</N
ationality>

●
<C

apital>S
A

IN
T_JO

H
N

'S
</C

apital>
●

<C
apital>S

T._JO
H

N
'S

</C
apital>

●
<M

ajorC
ities>

●
R

E
D

O
N

D
A

●
</M

ajorC
ities>

●
<P

rem
iers>

●
V

E
R

E
_C

O
R

N
W

A
LL_B

IR
D

_
[19670227 - 19710214]  [19760201 - 19811101]

●
G

E
O

R
G

E
_W

A
LTE

R
_

[19710214 - 19760201]  [B
:19280101]  [D

:20080101]
●

</P
rem

iers>
●

<G
overnors-G

E
N

E
R

A
L>; representing the british m

onarch as head of state
●

S
IR

_W
ILFR

E
D

_E
._JA

C
O

B
S

_
[19811101 - 19930610]

●
JA

M
E

S
_C

A
R

LIS
LE

_
[19930610 - 20070717]  [B

:19370101]
●

LO
U

IS
E

_LA
K

E
-TA

C
K

_
[20070717]  [B

:19440101]
●

</G
overnors-G

E
N

E
R

A
L>

●
<P

rim
e m

inisters>
●

V
E

R
E

_C
O

R
N

W
A

LL_B
IR

D
_

[19811101 - 19940309]
●

LE
S

TE
R

_B
IR

D
_

[19940309 - 20040324]  [B
:19380101]

●
B

A
LD

W
IN

_S
P

E
N

C
E

R
_

[20040324]  [B
:19480101]

●
</P

rim
e m

inisters>
●

</Leaders>
●

<G
overnm

ent>
●

<S
ynonym

s>
●

V
E

R
E

_B
IR

D
_

[19670227 - 19710214]  [19760201 - 19811101]
●

JA
M

E
S

_B
._C

A
R

LIS
LE

_
[19930610 - 20070717]  [B

:19370101]
●

</S
ynonym

s>
●

A
S

O
T_M

IC
H

A
E

L_
[ATG

G
O

V
 <040331]; M

inister of S
tate in the O

ffice of the P
rim

e M
inister

●
A

ZIZ_FA
R

E
S

_
[ATG

G
O

V
 050201-070131]

; M
inister W

ithout P
ortfolio

●
#

B
A

LD
W

IN
_S

P
E

N
C

E
R

_
[ATG

G
O

V
 >040401]; M

inister of B
arbuda A

ffairs
●

B
E

R
N

A
R

D
_W

A
LK

E
R

_
[ATG

G
O

V
M

E
D

 <040331]
; M

inister of S
tate in the M

inistries of Inform
ation, B

roadcasting, and 
P

ublic W
orks

●
B

E
R

TR
A

N
D

_JO
S

E
P

H
_

[ATG
G

O
V

E
D

U
 040401-090431]

; M
inister of E

ducation
●

C
H

A
R

LE
S

W
O

R
TH

_S
A

M
U

E
L_

[ATG
G

O
VA

G
R

 040401-080231]
; M

inister of A
griculture

●
C

O
LIN

_D
E

R
R

IC
K

_
[ATG

G
O

V
 040401-050131][ATG

G
O

V
JU

D
 050201-090431]

; M
inister of S

ocial Transform
ation &

 M
inister 

of Justice
●

D
E

B
O

R
A

H
_M

A
E

_LO
V

E
LL_

[ATG
G

O
V

 >090501]; A
m

bassador to the U
S

●
E

R
O

LL_C
O

R
T_

[ATG
G

O
V

 050201-090431][ATG
G

O
V

D
E

V
 040401-050131][ATG

G
O

V
M

IL >090501]
; M

inister of 
Finance and the E

conom
y &

 M
inister of Finance, E

conom
ic D

evelopm
ent, and P

lanning &
 M

inister of N
ational S

ecurity <syn>
●



P
oliN

E
R

/C
odeC

atcher



C
odeC

atcher



C
odeC

atcher
C

ode

A m
axim

um
 of nine codes are extracted from

 the selected sentence; these are displayed after the selected sentence. The initial code defaults to 
the rst code prior to the target if it exists, otherw

ise the first code after the target. If there are no codes, the code is set to the discard code ###.

c< n > : add the code < n > from
 the list

c< n >+< m
 >: com

bine codes < n > and < m
 >. If the second code is an agent code|i.e.

starts w
ith |the is rem

oved.

c+< n >: append code < n >

ca: append text to the code

cr: rem
ove the last three characters from

 the code

cc: clear code (set to em
pty string)

cn: enter a com
plete new

 code

c-: set null code [- - -]

c-< n; a; s; t;# >: set codes [N
O

U
N

],[A
D

JT],[S
TO

P
],[TIM

E
],[N

U
M

R
]

c#: set sim
ple discard code ###

c#< s; h; f; a >: set discard codes for sports, history, form
atting, arts



U
sing M

ultiple N
ew

s S
ources

●“S
plicing” events from

 m
ultiple sources has proven to be a m

ajor problem
. 

 C
overage of m

ajor events appears to be sim
ilar but coverage of m

inor 
events such as m

eetings and com
m

ents can vary substantially

●A
ll sources appear subject to “m

edia fatigue”—
interest in a crisis w

ill 
decline over tim

e.  C
om

petition betw
een stories—

for exam
ple U

S
-Iraq 

versus Israel-P
alestine—

also affects coverage.



M
ajor W

EIS C
ategories

01
Yield

11
R

eject
02

C
om

m
ent

12
A

ccuse
03

C
onsult

13
Protest

04
A

pprove
14

D
eny

05
Prom

ise
15

D
em

and
06

G
rant

16
W

arn
07

R
ew

ard
17

Threaten
08

A
gree

18
D

em
onstrate

09
R

equest
19

R
educe R

elationship
10

Propose
20

Expel
21

Seize
22

Force



G
oldstein Scale for W

EIS Events
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Israel-Palestine: C
onflict and 

m
ediation 1979-98



The w
orst graphic ever produced by the K

E
D

S 
project…
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G
oldstein series: U

A
E
K

uw
ait, 1979-97 

Full-story vs. lead-sentence events

Event series from
 full story coding

Event series from
 lead sentence coding



H
idden M

arkov m
odels: A

ccuracy by 
positive and negative predictions

●“C
orrect”—

percentage of the w
eeks that w

ere correctly forecast, the 
percentage of tim

e that a high or low
 conflict w

eek w
ould have been 

predicted correctly.

●“Forecast”—
percentage of the w

eeks that w
ere forecast as having high or 

low
 conflict actually turned out to have the predicted characteristic; the 

percentage of tim
e that a type of prediction is accurate.



B
alkans H

idden M
arkov M

odel:
A

ccuracy for 23-C
ategory C

oding S
ystem

P
1
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E
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%
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 high         %
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B
alkans H

idden M
arkov M

odel:
A

ccuracy for 5-C
ategory C

oding S
ystem

P
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P
6

71.4
44.2

78.8
36.4

83.8
N

1
61.9

90.7
54.6

33.7
95.8

N
3

57.8
87.0

50.2
31.4

93.6
N

6
56.8

85.9
48.8

31.5
92.7

E
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 high         %
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D
ifference in A

ccuracy betw
een 23-

C
ategory and 5-C

ategory C
oding 

S
ystem

s

P
1

3.2
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8.0
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-1.9
P

3
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P
6

5.5
-18.3

11.8
6.2

-1.8
N

1
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N
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-0.3
N
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0.1

E
xperim

ent     %
 accuracy

%
 high 

   %
 low

          %
 high         %

 low
correct        correct      forecast       forecast

Positive value: 23-category has higher accuracy



S
im

plifying E
vent S

cales

G
oldstein: 

G
oldstein w

eights 

difference: 
cooperative events = 1; conflictual events = -1.

total: 
all events = 1. 

conflict: cooperative event = 0; conflictual events = 1. 

cooperation: 
cooperative event = 1; conflictual events  = 0.

report: 
1 if any event w

as reported in the m
onth, 0 

otherw
ise



D
iscrim

inant A
nalysis R

esults

W
eighting 

%
correct

variance
canonical 

W
ilks'     significance

# factors
schem

e
explained

correlation

G
oldstein 

85.6%
76.3%

0.85
0.008

<.001
6

difference 
89.7%

74.7%
0.85

0.007
<.001

7

total
94.4%

83.0%
0.93

0.001
<.001

6

conflict
88.2%

76.9%
0.86

0.007
<.001

6

cooperation
92.3%

82.2%
0.91

0.002
<.001

7

report
89.2%

73.6%
0.87

0.008
<.001

7

random
 date

61.0%
69.5%

0.66
0.131

.37
0

random
 dyad

57.4%
68.8%

0.67
0.119

.18
0



C
luster boundaries under 

various w
eighting system

s



W
hy does detailed coding m

ake so little 
difference?—

sources of error in event data

●R
eporting error

●
M

issing events—
lim

ited reporting, censorship
●

False events—
rum

ors and propaganda
●C

oding error
●

Individual—
coders are not correctly im

plem
enting the event coding 

system
●

S
ystem

ic—
event coding system

 does not reflect political behavior
●M

odel specification
●

m
odel m

ay be using the w
rong indicators

●
m

athem
atical structure of the m

odel does not produce good 
predictions

●
M

odels w
ith diffuse inform

ation structures—
neural netw

orks, VA
R

, 
H

M
M

—
are good at adapting to m

issing inform
ation



E
vent C

ategories

●
Verbal C

ooperation: The occurrence of dialogue-based 
m

eetings (i.e. negotiations, peace talks), statem
ents that 

express a desire to cooperate or appeal for assistance (other 
than m

aterial aid) from
 other actors. C

A
M

E
O

 categories 01 to 
05.

●
M

aterial C
ooperation:  P

hysical acts of collaboration or 
assistance, including receiving or sending aid, reducing bans 
and sentencing, etc. C

A
M

E
O

 categories 06 to 09.
●

Verbal C
onflict:  A spoken criticism

, threat, or accusation, often 
related to past or future potential acts of m

aterial conflict. 
C

A
M

E
O

 categories 10 to 14. 
●

M
aterial C

onflict:  P
hysical acts of a conflictual nature, including 

arm
ed attacks, destruction of property, assassination, etc. 

C
A

M
E

O
 categories 15 to 20.



IC
E

W
S

 S
ubstate A

ctor C
ategories

●
gov: governm

ent agents such as the executive, 
police, and m

ilitary
●

par: political parties
●

opp: arm
ed opposition---rebels and m

ilitary 
groups

●
soc: society in general---civilians, businesses, 
professional groups

●
ios: international actors

●
usa: U

nited S
tates



H
igh-volum

e, near-real-tim
e 

coding

●N
ew

s sources from
 R

S
S

 feeds, new
s aggregators and other w

eb-based 
sources
●These are relatively stable, but the form

atters and dow
nloading still need 

occasional updating
●B

ackground processing for
●

P
arsing

●
Location

●
C

ontext
●

N
ew

 actor/entity identification
●

D
uplicate reports

●R
ecoding in cluster com

puting environm
ent

●
IC

E
W

S
: 9-m

illion stories can be recoded in about half an hour using a 
12-node cluster



K
E

D
S

 H
igh-volum

e processing suite
●

O
bjective: “em

barrassingly parallel” processing on a cluster 
com

puter (i.e. just split and recom
bine the files)

●
Tasks

●
S

ort m
ultiple files into chronological order

●
D

uplicate detection
●

P
ost-dow

nload filtering (particularly if using LN
) and date-

consistency checking (elim
inates records w

ith bad or out-of-
range dates

●
C

reate .project files w
hich run w

ith current version of TA
B

A
R

I in 
parallel m

ode 
●

S
plit file for coding, then recom

bine results into a single 
chronological sequence



N
ew

 D
irections in A

utom
ated 

E
vent C

oding

●P
re-parsing

●Treatm
ent of actors

●C
ontextual coding

●H
igh-volum

e coding
●S

erver-based integration



P
re-parsing

●U
se open-source linguistics tools—

not the coding program
—

to handle 
m

ost of the parsing tasks.
●http://incubator.apache.org/opennlp/}\footnote{O

pen-N
LP is in the m

idst of 
a transition of sponsorship and this U

R
L m

ay change.}), G
ATE

 \\ 
http://gate.ac.uk/}), the U

niversity of Illinois C
ognitive C

om
putation G

roup \\ 
http://cogcom

p.cs.illinois.edu/page/softw
are}), the S

tanford N
LP G

roup \\ 
http://nlp.stanford.edu/softw

are/index.shtm
l}) and various other academ

ic 
sites. LingP

ipe's ``C
om

petition'' page (\texttt{http://alias-i.com
/lingpipe/w

eb/ 
com

petition.htm
l})

●
D

ictionaries w
ould then be m

odified to use this inform
ation

●P
arsing tasks
●

E
ntity identification/disam

biguation
●

P
arts of speech, particularly noun/verb disam

biguation
●

S
ubject, verb and object phrase delineation

●
P

ronoun coreferencing
●W

ith sufficient inform
ation, coding becom

es largely a bookkeeping 
problem

: alm
ost all of the know

ledge is in the dictionaries



A
ctor D

ictionaries

●m
yS

Q
L D

B
 contains m

ultiple characteristics of the 
actor

●
S

ynonym
s (“U

.S
.”, “A

m
erican”), tim

e-tagged roles, 
geolocation 

●D
ictionaries and coders built on the fly, depending of 

w
hat inform

ation w
ill be coded

●Instead of m
anual, supervised learning on the text, 

dictionaries developed using
●

E
ntity identification and coresolution softw

are on the 
entire text base

●
E

xternal lists of actors, e.g. N
G

O
s, rulers.org, C

IA 
W

orld Factbook



C
ontextual C

oding

●D
eterm

ine the context of the report from
 the com

plete story, rather 
than each individual sentence
●Location

●
Ideally to as m

uch detail as possible, using gazetteers, m
ost in the 

public dom
ain

●
H

ow
ever, som

e stories do not have a location
●

Location can also be used to resolve agents
●

R
esolves am

biguous com
m

on nam
es and acronym

s
●B

etter filtering of sports, business, entertainm
ent and historical 

stories
●G

eneral categories and then the use of specialized dictionaries
●

For exam
ple “attack” has a different m

eaning depending on w
hether a 

story involved m
ilitary action, debate or cyber-attack  



M
achine translation

●
P

ossibility of event-specific additional coding, 
e.g. just do location for things w

ith a location, 
get num

bers of casualties, dem
onstrations



Q
uestions?

P
hilip A

. S
chrodt

P
olitical S

cience
227 P

ond Laboratory
P

ennsylvania S
tate U

niversity
U

niversity P
ark, PA 16801

P
hone: 814-863-8978

E
m

ail: schrodt@
psu.edu

P
roject W

eb S
ite: http://eventdata.psu.edu





S
om

e additional considerations



B
ut P

hil, the best m
odels are classified!

●H
ollyw

ood tells m
e so

●Yeah, right…
●N

o system
atic evidence of this: if it is true, governm

ent is spending vast 
resources to obscure this fact
●C

learly isn’t operating at the policy level
●P

robably som
e m

odels have w
orked at som

e points in the past but they 
have not proven robust

●
S

erious snake-oil sales going on here as w
ell…

●E
ven if this is true, w

e need to reverse-engineer these to get them
 into the 

unclassified literature and acquaint policy-m
akers w

ith the techniques
●[but it probably isn’t true…

]



W
hat m

ethods do real intelligence agencies 
use to predict political events?

“Tw
o w

eeks ago, a group of senior intelligence officials in the [U
.S

.] 
D

efense D
ept. sat for an hour listening to a briefing by M

ichael D
rosnin, 

w
ho claim

s—
I am

 not m
aking this up—

that m
essages encoded in the 

H
ebrew

 text of the O
ld Testam

ent provide clues to the w
hereabouts of 

O
sam

a bin Laden.  H
e has given sim

ilar briefings to top officials of 
M

ossad, the Israeli intelligence agency.”
B

ill K
eller

International H
erald-Tribune, 8-9 M

arch 2003, pg. 6



Easy Problem
s



Hard Problem
s


