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The areaThe area

Forensic Linguistics:Forensic Linguistics:

The interface between language and crimeThe interface between language and crime



terrorismterrorism

3 days ago: 3 days ago: 
new message from Osama Bin Ladennew message from Osama Bin Laden

-- CharacterisedCharacterised genuinegenuine



The objectThe object

►►17N17N
►►1975 1975 –– 20022002
►►1975  1975  -- Richard WelchRichard Welch
►►2000  2000  -- Steven Steven SondersSonders
►►84 proclamations84 proclamations



17N attacks 197517N attacks 1975--20002000
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17N murder attacks 197517N murder attacks 1975--20002000
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17N bomb attacks 197517N bomb attacks 1975--20002000

0

2

4
6

8

10

12



17N rocket attacks17N rocket attacks
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17N targets17N targets

19

18

62

9

american
european
greek
turkish



None of those accused to be 17N members None of those accused to be 17N members 
plead guilty for writing the proclamationsplead guilty for writing the proclamations

YotopoulosYotopoulos, accused to be the leader and , accused to be the leader and 
main writer, did not confess somain writer, did not confess so

Have all members been arrested?Have all members been arrested?



The problemThe problem

Map each proclamation to a possible writerMap each proclamation to a possible writer

Make proclamations groups Make proclamations groups 



A member is A member is characterisedcharacterised by  its pleaby  its plea

If we could match a proclamation to a plea If we could match a proclamation to a plea 
then we could assign it to its ownerthen we could assign it to its owner

So, we need to check matching among all the So, we need to check matching among all the 
pleas and the proclamationspleas and the proclamations



Each plea is Each plea is characterisedcharacterised by a set of by a set of 
attributesattributes’’ valuesvalues

The same applies for each proclamationThe same applies for each proclamation



Attributes consideredAttributes considered
►► Num of sentencesNum of sentences
►► Average word lengthAverage word length
►► Num of different nounsNum of different nouns
►► Num of different Num of different 

adjectivesadjectives
►► Num of different proper Num of different proper 

nounsnouns
►► Num of different verbs Num of different verbs 

(active voice)(active voice)
►► Num of different verbs Num of different verbs 

(passive voice)(passive voice)
►► Num of different adverbsNum of different adverbs
►► Num of future tense useNum of future tense use

►► Conjunction useConjunction use
►► Preposition usePreposition use
►► Pronouns usePronouns use
►► Particles useParticles use
►► Determiners useDeterminers use
►► Articles useArticles use
►► Question words useQuestion words use
►► Punctuation usePunctuation use
►► Content words useContent words use



We find the We find the ““distancedistance”” between a plea and a between a plea and a 
proclamation in terms of their attributes proclamation in terms of their attributes 
valuesvalues

The smallest distance gives the assignment of The smallest distance gives the assignment of 
a proclamation to a plea, a proclamation to a plea, ieie. to an accused . to an accused 
membermember



distance matrix distance matrix 
ParticlesParticles
distancedistance

Determiners Determiners 
distancedistance

Articles Articles 
distancedistance

Conjunctions Conjunctions 
distancedistance

Pronouns Pronouns 
distancedistance

prepositions prepositions 
distancedistance

QuestionQuestion--
words words 
distancedistance

future future 
distancedistance

# of diff # of diff 
Proper noun Proper noun 
distancedistance

# of diff # of diff 
adverbs adverbs 
distancedistance

# of # of 
sentences sentences 
distancedistance

# of diff # of diff 
adjectives adjectives 
distancedistance

# of diff # of diff 
passive passive 
verbs verbs 
distancedistance

# of diff # of diff 
nouns nouns 
distancedistance

# of diff # of diff 
active active 
verbs verbs 
distancedistance

Compared Compared 
words words 
distancedistance

? distance? distance ! ! 
distancedistance

: distance: distance Word Word 
length length 
distancedistance



The set of pleas of the accused to be 17N The set of pleas of the accused to be 17N 
membersmembers

The set of pleasThe set of pleas22 of the accused to be 17N of the accused to be 17N 
membersmembers

from the first trialfrom the first trial

Can we map pleasCan we map pleas22 to pleas correctly?to pleas correctly?



SpeechSpeech

Lost informationLost information

►►SpellingSpelling
►►Number of paragraphsNumber of paragraphs
►►Some punctuationSome punctuation
►►……



for each pair (for each pair (pleapleaaa,, pleapleabb))
for each cell i assignfor each cell i assign

featurefeatureii_distance(plea_distance(pleaaa, , pleapleabb))

distance(pleadistance(pleaaa, , pleapleabb)=)=
avg(foravg(for all i,all i,

featurefeatureii_distance(plea_distance(pleaaa, , pleapleabb))))



featurefeatureii_distance(plea_distance(pleaaa, , pleapleabb)=)=
avg(featureavg(featureii_distance(plea_distance(pleaaa, , pleapleabb)[p)[pjj])])

for each for each ppjj phenomenophenomeno of of featurefeatureii



featurefeatureii_distance(plea_distance(pleaaa, , pleapleabb)[p)[pjj]=]=
||ffajaj--ffbjbj|/(f|/(fajaj+f+fbjbj))

where where ffajaj , , ffbjbj the frequencies of occurrence of the frequencies of occurrence of 
ppjj in in pleapleaaa and and pleapleabb



PleasPleas

PersonPerson wordswords PersonPerson wordswords
GeorgiadisGeorgiadis 1247912479 P_SerifisP_Serifis 40954095
KaratsolisKaratsolis 64836483 T_SerifisT_Serifis 70787078

KondilisKondilis 1368813688 SotiropoulouSotiropoulou 1472314723

KostarisKostaris 1425714257 TselentisTselentis 4277842778

KoufontinasKoufontinas 56995699 TzortzatosTzortzatos 1390613906

PapanastasiouPapanastasiou 69746974 V_XirosV_Xiros 454454

PsaradellisPsaradellis 2095720957 C_XirosC_Xiros 1220512205

G_SerifisG_Serifis 11141114 YotopoulosYotopoulos 1832118321



PleasPleas22

PersonPerson WordsWords

KostarisKostaris 15941594

KoufontinasKoufontinas 326326

PsaradellisPsaradellis 502502

G_SerifisG_Serifis 703703

TzortzatosTzortzatos 81118111

YotopoulosYotopoulos 20362036



3 texts3 texts
►►YYp1 p1 : : YotopoulosYotopoulos PleaPlea -- 18321 words18321 words
►►YYp2p2 : : YotopoulosYotopoulos Plea2Plea2 -- 2036 words2036 words
►►KKp2p2 : : KoufontinasKoufontinas Plea2Plea2 -- 326 words326 words

Assign (YAssign (Yp2 p2 to Kto Kp2p2) or (Y) or (Yp2p2 to Yto Yp1p1))



ParticlesParticles

YYp1p1 YYp2p2 KKp2p2

νανα 450450 νανα 6060 γιαγια 66

γιαγια 183183 θαθα 2222 νανα 44

θαθα 165165 γιαγια 2020 θαθα 33

αςας 66 00 00



Particles Particles -- normalisednormalised

YYp1p1 YYp2p2 KKp2p2

νανα 245.619245.619 νανα 294.695294.695 γιαγια 184.049184.049

γιαγια 99.88599.885 θαθα 108.055108.055 νανα 122.122.699699

θαθα 90,06090,060 γιαγια 98.23298.232 θαθα 92.0292.0244

αςας 3,2743,274 00 00



ParticlesParticles

Particles_distance(YParticles_distance(Yp1p1,Y,Yp2p2)[)[νανα]=]=

||245.619245.619 -- 294.695|/(294.695|/(245.619245.619 + 294.695)=+ 294.695)=
0.0.091091

Particles_distance(YParticles_distance(Yp1p1,,ΚΚp2p2)[)[νανα]=]=

||245.619245.619 -- 122.122.699699|/(|/(245.619245.619 + 122.+ 122.699699)=)=
0.30.33434



ParticlesParticles

Particles_distance(YParticles_distance(Yp1p1,Y,Yp2p2)) Particles_distance(YParticles_distance(Yp1p1,K,Kp2p2))

ΝαΝα

γιαγια

θαθα

αςας 11 11

avgavg

0.0910.091 0.3340.334

0.00880.0088 0.2510.251

0.05870.0587 0.0510.051

0.2890.289 0.4090.409



distance(Ydistance(Yp1p1,Y,Yp2p2))

0.2890.289 0.2250.225 0.1910.191 0.5520.552 0.630.63

0.320.32 0.2250.225 0.090.09 0.3050.305 0.340.34

0.2320.232 0.040.04 0.170.17 0.0170.017 0.0090.009

0.6160.616 0.477 0.477 11 11 0.0360.036



distance(Ydistance(Yp1p1,K,Kp2p2))

0.4090.409 0.9230.923 0.6670.667 0.9220.922 0.8490.849

0.6220.622 0.7760.776 0.0100.010 0.5750.575 0.4740.474

0.1760.176 0.270.27 0.1150.115 0.4850.485 0.0730.073

0.7980.798 11 11 11 0.0420.042



distance(Ydistance(Yp1p1,K,Kp2p2)= 0.5593)= 0.5593

distance(Ydistance(Yp1p1,Y,Yp2p2)= 0.3382)= 0.3382

→→ YYp1p1 is linked to Yis linked to Yp2p2



Distances to YDistances to Yp1p1

KostarisKostaris KoufontinasKoufontinas PsaradellisPsaradellis

0.78420.7842 0.55930.5593 0.51100.5110

G_SerifisG_Serifis TzortzatosTzortzatos YotopoulosYotopoulos

0.46370.4637 0.70960.7096 0.33820.3382



Distances to KouDistances to Koup1p1

KostarisKostaris KoufontinasKoufontinas PsaradellisPsaradellis

0.69320.6932 0.39040.3904 0.52040.5204

G_SerifisG_Serifis TzortzatosTzortzatos YotopoulosYotopoulos

0.41980.4198 0.72580.7258 0.58360.5836



Distances to KosDistances to Kosp1p1

KostarisKostaris KoufontinasKoufontinas PsaradellisPsaradellis

0.30910.3091 0.46010.4601 0.38900.3890

G_SerifisG_Serifis TzortzatosTzortzatos YotopoulosYotopoulos

0.53290.5329 0.33720.3372 0.71490.7149



Distances to PDistances to Pp1p1

KostarisKostaris KoufontinasKoufontinas PsaradellisPsaradellis

0.48610.4861 0.55800.5580 0.34200.3420

G_SerifisG_Serifis TzortzatosTzortzatos YotopoulosYotopoulos

0.60120.6012 0.59120.5912 0.43570.4357



Distances to G_SDistances to G_Sp1p1

KostarisKostaris KoufontinasKoufontinas PsaradellisPsaradellis

0.69540.6954 0.41770.4177 0.58400.5840

G_SerifisG_Serifis TzortzatosTzortzatos YotopoulosYotopoulos

0.32300.3230 0.75820.7582 0.39860.3986



Distances to TDistances to Tp1p1

KostarisKostaris KoufontinasKoufontinas PsaradellisPsaradellis

0.41020.4102 0.75130.7513 0.49500.4950

G_SerifisG_Serifis TzortzatosTzortzatos YotopoulosYotopoulos

0.58730.5873 0.36440.3644 0.73390.7339



►►Comparisons between pleas and Comparisons between pleas and 
proclamationsproclamations

►►Comparisons among the proclamationsComparisons among the proclamations

(IAFL 2006, 14(IAFL 2006, 14--16 September, Barcelona)16 September, Barcelona)



►►Are all attributes of same importance Are all attributes of same importance 
(weights)?(weights)?

►►Add more attributes (e.g. collocations)Add more attributes (e.g. collocations)
►►Distribution of featuresDistribution of features
►►……



What about other text types, What about other text types, 
e.g. novels, poems etc?e.g. novels, poems etc?

We do not know.We do not know.



Future PlansFuture Plans

►►Test the use of weightsTest the use of weights
►►Test more attributes Test more attributes 

►►authorship identification on world terrorist authorship identification on world terrorist 
organisationsorganisations proclamations proclamations 

e.g. Ale.g. Al--QaidaQaida, Grey Wolves etc., Grey Wolves etc.



Some basic RefsSome basic Refs
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►► ……
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