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Semantika

Semantiku definé ka:
1. Valodas vienibas nozime (jéga), nozimju kopums

2. Valodniecibas nozara, kas péti valodas vienibu
nozimes; ari semasiologija.

3. Semiotikas nozare, kas zimju sistémas péti ka jegas
izteiksanas lidzek]us.

Teksta semantiska markésana — nozimes (jégas) izgusana
no teksta; citiem vardiem — faktu atrasana teksta.



Situaciju semantika

«Freimu» semantika (situaciju semantika) — lingvistikas teorija, kas apgalvo, ka
gandriz visas ikdiena sastopamas situacijas var aprakstit ar galigu skaitu
situaciju Sabloniem — «freimiemn».

Semantiskais «freims» ir fakts un ta parametru kopa, kas raksturo noteiktu
situaciju.

FrameNet!!! — projekts, kura ietvaros ir izveidots elektroniskais resurss freimu
semantikas aprakstam; tas ietver freimu un to lomu (elementu) sadalijumu,

ka arm ar roku anotétus pieméra teikumus anglu valodai. Anglu FrameNet 1.5
ir 1019 freimi.

[1] Christopher R. Johnson, Miriam R. L. Petruck, Collin F. Baker, Michael Ellsworth, Josef
Ruppenhofer, Charles J. Fillmore. FrameNet: Theory and Practice.
http://nats-www.informatik.uni-hamburg.de/pub/CDG/FrameNet/book.pdf



FrameNet

Teksta semantiska markésana — FrameNet
situaciju (frame) un to lomu (frame element)
atrasana dotaja teksta
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Metodika

Pamatideja: semantisko situaciju un to lomu
atrasanai izmantot likumos bazetu klasifikatoru.

Klasifikatora sekmigai apmacibai ir nepiecieSama
teksta bagatinasana (anotésana) ar
papildinformaciju, ko ir iespéjams noteikt
automatiski.



Teksta anotésana

Kadu papildinformaciju no teksta ir iespéjams izgut automatiski ar
relativi augstu precizitati (virs 75%) ?

Ir iespéjams izgut automatiski:

katra varda pamatformu (lemmu)

katra varda morfologisko markéejumu — varskiru, locijumu, skaitli utt.
(angliski: Part-Of-Speech jeb POS markéjums)
sintakses koku — raksturo sintaktisko strukttru hierarhiju

nosaukto vienibu atpaziSana (Named Entity Recognition) — laiks,
vieta, persona, organizacija, ...

koreferencu atrasana — teksta viena un ta pati persona/vieniba
minéta dazados veidos (pieméram, ar vietniekvardu palidzibu)



LUMII AlLab semantisko riku
komplekts!

LUMII AlLab ir izstradats semantisko riku komplekts latviesu
valodas teksta anotésanai:

 morfologiskas informacijas generators (pamatforma,
vardskiras, ...)

* nosaukto vienibu atpazinéjs (Named Entity Recognition) —
teksta atpazist un klasificé personas, organizacijas, vietas, ka
ari laikus un daudzumus.

* sintakses koka generators

* koreferencu risinatajs — konkréto vienibu pieminéjumu
savilkSana neskatoties uz pieminéjuma formu un veidu

[1] Normunds Gruzitis, Péteris Paikens, Guntis Barzdins. 3rd Workshop on Controlled Natural Language (CNL),
29-31 August 2012, Zurich
http://attempto.ifi.uzh.ch/site/cnl2012/slides/gruzitisetal_framenet.pdf



Teikuma priekSapstrades piemérs

Sprudzs uzklausis Ravina skaidrojumus par Valsts kontroles atklatajiem parkapumiem
Jelgava.

Index | Form (Word) Lemma POS Tag Features Parent Named Entity Type ID Type Named Entity ID
1 Sprudzs sprudzs n n_msn1 locijums=Nominativs|dzimt... 2 @]
2 uzklausis uzklausit v v_nif_330an avota_pamatforma=uzklau... 0 O
oo 3 Ravina Ravina n n_msg_ locijums=Genifivs|dzimte=... 4 person

morfOIOglja 4 skaidrojumus | skaidrojums n n_mpal avota_pamatforma=skaidr... 2 (0] 0
Si nta kse 5 par par s sppdn avota_pamatforma=parjre... 4 (@]
nosau ku m i 6 Valsts valsts n ncfsg6 avota_pamatforma=valsts|... 7 organization

7 kontroles kontrole n ncfsgh avota_pamatforma=kontro... 8 organization organization 1
anaforas - : R

8 atklatajiem atklat \ vmnpdmpdpsy | transitivitate=Parejoss|var... 9 (@]

9 parkapumiem | parkapums n ncmpd1 avota_pamatforma=parka... 5 @]

10 Jelgava Jelgava n npfsl4 avota_pamatforma=jelgav... 9 location location 2

11 . . z zs avota_pamatforma=.|vard... 2 (0]

organization organization

atklatajiem parkapumiem .

nosaukumi Spridzs uzklausis | Ravina | | skaidrojumus | par
']

]

1

atkaribu sintakses koks

kontroles



Latvian FrameNet

Vietéjas (Latvijas) zinu agentlras vajadzibam tika izveléetas 26
batiskakas situacijas («freimi»), ar kuram tika sagatavota relativi
maza trenindatu kopa — treninkorpuss.

Treninkorpusa markésana tika veikta ar roku izmantojot speciali
Sim mérkim izstradatu programmaturu ar grafisku saskarni.

Anglu FrameNet 1.5 satur pieméru kopu, kuru var izmantot ka
treninkorpusu, ka ar1 ir pieejama SemEval 2007 markétu datu
kopa.



Latvian FrameNet

FrameNet 1.3 FrameNet 1.5 FrameNet LV
(English) (English) (Latvian)
26

Frame types 665 /°0) 877 (1019)
FrameElement types 720 1068 80
Training sentences with full 2198 3256 4079
annotation

Training sentences with 139439 154607 =
single frame annotation

Test sentences with 120 2420 844

full annotation

t

SemEval-2007,
Task19 dataset



Abstract Knowledge Representation
(with 26 frames)

TimeFrames
Time:dateTime

i

Public_procurement

Earnings_and_losses

Theme:string
Expected_amount:string
Result:string

- Goods:string
POSSQSSIOT_] Profit:string
Possession2:string Unitstring

Share:string

Earnings:string

Lending
Theme:string

Collateral:string

Personal_relationship

Giving
Theme:string

Relationship:string

TimePlaceFrames
Place:string

I

Growth:string Units:string I
J}:andidates J)Ninner ljnstitution lOwner JEarner )Lender [Borrower |Recipient |Donor [Partners |Partner_2 |Partner_1 PartiC_iEation
PersonOrOrganization _ Srentsuing.
PrimaryName:string Participant_1 Sting
Alias:string win grize
Prize:string
Competitor Competition:string
Result:string
Oponent Rank:string
Organizer
i Residence
Resident Frquency:string
Trial
Defendant Laiks:string
Prosecutor Person:string
Charges:string
Edgca}tlon teaching Being_employed
Subject:string -
— Qualification:string Compensation:string
Organization Institution Employment_start:dateTime
Court Emplpweqt_end:dateTlme
Position:string
Employer
Group| Medium Institution People by vocation People by origin
People_by_age ) Ehniciesm
_ PTG Vocation:string thnicity:string
Product line ’ Descriptor:string Origin:string
i Brand:string
Membership ] -
B Products:string \]Person \IPerson tudent lPerson vokats mployee
Member | Person
Statement Speaker,

Message:string




Latviesu FrameNet treninkorpusa markéesanas riks

Trenindatu sagatavosanas nolukos tika izstradats freimu redaktors(l:

#sum - Frame Marker

File Edit Wiew

W) )| 98/722 | n

W viss bia adgEmni . et
[45 =

3 hi1irEer§|‘]|:5: ieraudzija toz Eetrus torpus un pateica o Bz dito gribu |

D[43] | ID[4E0 " 1D[E g f I 400
iellka ieki3 programmas . ordmatas . bet viss iz&@dids bk nepiemrols un nedts funkcionSianai . mor o oglja (POS) >3

7
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Francijas hijugais prezidents Miterans ieraudzija tos tetrus > torpus un

Francija b prezidents Miterans ierandzit tas Satri Tornis un
n v n n v o w n

npfsod vunp dusnasy nemsnl npuznl vuni st330an pd3mpen mesupay neupa? cos

| 14603 |
N \ v

\

EV[801]: Being_employed

nosaukumi un koreferenices

< | l
Frame: Being_smployed v | [ Drag and Dico Frame Entities: | EV[483] Being bom A Mamed Entities: | 10 MWame ey | Ales A
E'[484]: Persanal_relationship — 0 Mating —
Core Elements: EV[485]: People_by_age — aitins .. persona - =
EV[405]: Participation 1T 1971.g.. Unknown -
EV[487]: Residence 2 Hlpa . Unknawn -
EV[425]: Education_teaching 3 Diekiia . Unknown -
E'[489]: People_by_vacation 4 Silvestrs . Unknown -
EV[490]: Residence ] dEls jau...  Unknown -
Other Elements: | Compensation ~ EV[491]: Education_teaching 3 Losand...  Unknown - -
Place_of_employment = EV[492]: Hiting ) Aol el ~3
Time b EV[453]: Pecple_by_wvocation b

[1] D. Brediks, FrameNET semantiskas anotésanas redaktors ar koreferensu identifikaciju, magistra darbs,
Latvijas Universitate, 2013.

€——— freims un ti lomas sintakses koks



LUMII AlLab FrameNet anotesanas
shema latviesu valodai

. Morfologiska markesana
Dokuments latviesu & ’

9 _y . a Nosaukto vienibu
valoda (UTF-8) =7 ealsam el umes atpazisana (NER)

un vardos
Sintakses Koreferencu Situaciju Situaciju Anotats teksts
koka == risinatdjs  ==» (frame target) ===» lomu —_— .
. . N JSON formata
izveide mekletajs mekletajs

Anotétais teksts nonak datubaze, kur glabajas citas, ari identiskas, situacijas no citiem
teksta avotiem; identiskas situacijas tiek grupétas kopa.



Klasifikacija

Vai kads no Siem «vardiem» raksturo kadu situaciju ?
Varbut kadas situacijas kadu no lomam ?

22 2 ?2 ? ? 2?2?27? ? 2

4

piebilda

dod vins ‘] \

" |1Lai||Dievs ||vinai veselibu||, ||"




Klasifikatora apmaciba

Klasifikatora uzdevums ir datiem (to fragmentiem) piekartot kadu no
definétajam klasém balstoties uz likumsakaribam Sajos datos.

Likumsakaribas izsaka ka kombinacijas no pazimém, kas izgltas no datiem, tas
var but gan pasu datu fragmenti, gan to parveidojumi un to dazadas
kombinacijas.

Tipisks pazimju komplekts teksta analizé vienam vardam:

vards tada forma, kada tas ir sastopams teksta

varda pamatforma (lemma)

varda morfologiska informacija: vardskira, locijums utt.

varda konteksts — blakus esosie vardi tuvakaja apkartné, So vardu pazimes
vieta sintakses koka — tuvuma esoso vardu pazimes

nosauktas vienibas (entity) klase

u.c.



Velamais rezultats

e Situacijas (kadas?) pamatvarda (ierosinatajvarda)
noteiksana.

* Atbilstosas situacijas lomu noteiksana.

piebilda| € situacijas pamatvards
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Likumos bazeti klasifikatori

lzmantotie likumu bazetie klasifikatori:

— C4.5/C5.0!1 klasifikators Ross Quinlan (decision-
trees, rules) ar manualu likumu korekciju

— Pasdarinats pilnas parlases binarais klasifikators
(aka C6.0!2)

— Pasdarinats optimizéts daléjas parlases
klasifikators

1. http://www.rulequest.com/see5-info.html

2. http://c60.ailab.lv



Quinlan C4.5/C5.0 klasifikators

lzmantojot Quinlan C4.5/C5.01 decision-tree bazetu
klasifikatoru:

iesp€ja decision koka vieta generét vienkarsus likumus;
decision-tree/likumu generésana darbojas gandriz momentani;
atra ieguto (satrenéeto) likumu izpilde (produkcijas apstrade);
laba sakotnéja precizitate izmantojot relativi mazu
treninkorpusu;

iegutie (satrenétie) likumi ir viegli parskatami, interpretéjami un
labojami;

ar relativi nelielu manualu likumu labosanu var butiski uzlabot
rezultatus;

likumi péc savas butibas parada, kuras pazimes ir butiskas, kuras
nav.

[1] Quinlan, J. R. C4.5: Programs for Machine Learning. Morgan Kaufmann Publishers, 1993.



Pilnas parlases binarais klasifikators (C6.0)

Pasdarinats klasifikators, kas veido likumus balstoties uz katra trenindatos
sastopama pozitiva datu pieméra visu pazimju relaksaciju.

legutie likumi tiek meériti ar Laplasa meéru attieciba pret visu
treninkorpusu dodot skaitu, uz cik piemériem likums ir nostradajis pareizi
un uz cik piemérmiem — nepareizi.

Péc ieguta mera likumi tiek kartoti un atmesti tie, kas tiek uzskatiti par
nepareiziem — parak visparigiem.

Pozitivais: var iegut labakus rezultatus ka ar C5.0 klasifikatoru, rezultata
(uzstaditajam meérkim) var iztikt bez manualas likumu laboSanas
lerobezojumi:

nepiecieSama aprekinu jauda ir proporcionala datu apjomam

tikai binars klasifikators

likumi darbojas ar precizam simbolu virknu pazimém

neaizstaj C5.0 klasifikatoru (C5.0 ir daudzklasu vispariga pielietojuma klasifikars)

Q 0o T o

1. http://c60.ailab.lv



leguto likumu paraugi

Laplasa mérs (n-m+1)/(n+2) palidz novérst iegtto likumu parak
lielu specializaciju vai visparigumu (overfitting/underfitting)
(n — kopéjais predecentu skaits, m — negativo precedentu skaits)

— realistisks likumu kvalitates mers uz vel neredzetiem datiem

Pazimes: PLEMMA, PPOS, PNER, LEMMA, HYPERNYM, POS, NER, NLEMMA, NPOS, NNER

Validacija uz trenindatiem: Correct YES = 206; Correct NO = 56473; False YES = 10; False NO = 8



Prieksrocibas

Péc trenésanas tiek ieguts:

e uz likumiem bazéts (rule based) klasifikators —
vienkarss un atrdarbigs

* likumus var lasit un labot cilvéks, pieméram:
— LEMMA = et
— PLEMMA = opera AND LEMMA = darbinieks
— POS = lietvards AND TYPE = profession
utt.



Rezultatu precizitate (ar C5.0)

LatvieSu valodas FrameNet markésanas precizitates novertéjums un salidzinajums ar state-of-art
anglu valodailll,

Latvian FrameNet | English FrameNet 1.3
Treninkorpusa izmérs teikumos 1682 139439
Freimu skaits 26 665
Lomu (elementu) skaits 80 720
Testa kopas izmérs teikumos 199 120
Frame Target recognition Precision |Recall F1
C5.0 manual boosting (Latvian FrameNet data) 55,6 43,9 49,1
LTH (English SemEval’07 data) 66,2 50,6 57,3
CMU/Google (English SemEval’07 data) 69,7 54,9 61,4
Frame Element recognition Precision |Recall F1
C5.0 manual boosting (Latvian FrameNet data) 59,4 43,3 50,1
LTH (English SemEval’07 data) 51,6 35,4 42,0
CMU/Google (English SemEval’'07 data) 58,1 38,8 46,5

[1] Dipanjan Das, Desai Chen, André F. T. Martins, Nathan Schneider. Frame-Semantic Parsing. Computational
Linguistics, 2013.



Rezultati ar pilnas parlases
klasifikatoru (latviesu, anglu valodam)

Frame Target identification | Frame Element identification

English FrameNet 1.3

SemEval-2007 dataset Precision  Recall F1 Precision  Recall F1

LTH V) 68.9 53.6 60.3 51.6 35.4 42.0
SEMAFOR/Google 2 69.7 54.9 61.4 58.1 38.8 46.5
C6.0 RuleSet EN 77.1 53.7 63.3 47.3 47.0 47.1
C6.0 RuleSet LV 63.5 62.7 63.1 65.9 76.8 70.9

1) Johansson, R., Nugues, P. (2007). LTH: semantic structure extraction using nonprojective
dependency trees. In Proceedings of SemEval-2007: 4th International Workshop on Semantic
Evaluations. Prague, pp. 227--230.

2) Das, D., Chen, D., Martins, A.F.T, Schneider, N., Smith, N.A. (2014). Frame-Semantic Parsing,
Computational Linguistics, 40(1), pp. 9--56.



Precizitate

C6.0 uzbuve latviesu FrameNet likumu kopu apméram 5 min.

(26 freimi, 5000 anotéti teikumi)

— var veikt inkrementalu macisanos

L 4

80
*
*

70
¢ ¢
60 AP {
** o
"“’00

¢ *
5o | o, % *
. * *

40 ;
*
30
20
10
0 . , | | | | Freimu targetu
0 1000 2000 3000 4000 5000 6000 IdentlflkéCIJS F1
: : R , meérs daziem
Freimu target identifikacijas F1 mérs -
freimiem

atkariba no teikumu skaita treninkorpusa

Frame

Being born
Earnings and losses
Death

Education teaching
Being employed

Change of leadership

Intentionally create

Residence
Statement
Hiring
Membership

Possession
People by vocation

Win prize
Participation
Employment end
Product line

Lending
Personal relationship

Trial
People by origin

F1
100

89
80
71
70

67

67

67
67
62
50
48

46

45
40
33
33
29

25

18
16



Anglu FrameNet demo interfacell!

e 06 FrameNet 1.3 parser demo (trained with C60 classificator) =

(«>] @ + | c60.ailab.Iv:9999 ¢ |yReadeny]

Text Frames About Tip: select sentence at left pane, drag to pan and scroll to zoom at right pane. To download output press

Sentences:

1. Islamic State crisis : ' More than 3,000 ' Europeans join
IS The number of Europeans joining Islamist fighters in
Syria and Iraq has risen to more than 3,000 , the EU 's I.?.l
anti-terrorism chief has told the BBC .

2. Gilles de Kerchove also warned that Western air
strikes would increase the risk of retaliatory attacks in
Europe .

3. US-led forces have launched nearly 200 air strikes
against Islamic State ( IS ) militants in Iraq since August
and on Monday began targeting IS in Syria .

4. The UK parliament is due to vote on possible air
strikes in Iraq on Friday .

[e1u

—ane Bul

W

5. IS has seized large parts of Iraq and Syria in recent
months .

6. Mr de Kerchove said the number of 3,000 included all
those who have been to the region , including those who
have returned and those who have been killed there .

7. Earlier this year , experts put the figure at about 2,000 .

—

Dimension

8. Mr de Kerchove said that Islamic State 's declaration
of a Caliphate in June may have played a role in drawing
more support from Europe . "

9. If you believe in this , probably you want to be part of it
as early as possible , " he said .

10. He warned that air strikes by the US and its Western
allies had increased the risk of a violent response from
militant Islamists against European targets . *

11. | think we have to acknowledge that it will , * he said .

12. That was clear with the French because three days
ago Isil [ IS ] issued a statement saying there would be

aa !

e —
1. http://c60.ailab.lv




SemEval 2015

Piedalamies SemEval 2015 semantiskas
markésanas uzdevuma sacensibas:

Semantiska markéjuma formats atskiras no
FrameNet (nav isti cilvéklasams)

Nav sintakses, bet ir semantisks grafs

Grafu mekléjam ar modificétu sintakses
parseri

Mezglu punktu markéjumu noteiksana
neatkarigi no grafa meklésanas



SemEval 2015 trenindati

00 < (i} (@] localhost V]
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SDP Preview —+

Files: en.dm.sdp

Sources  Sentences g} fasbesa]- -} oot} [} (2 - ) - oo} - o e} e ) {)-mng  moe f} -} }-nn) f} [}- onamnrs)-- {

0. Pierre Vinken , 61 years ...

1. Mr. Vinken is chairman o... e} e} e} & a(qu e le) e} e} o‘
q:i-h-h nix nix T e vie-i-p q:i-h-h a:e-p pie-u-i vie-i-p v_up:e-i

2. A form of asbestos once...

8. The asbestos fiber , cro... o O : T 3

4. Lorillard Inc. , the unit of...
5. A Lorillard spokewoman... xehh oo

6. There is no asbestos in ...

7. Neither Lorillard nor the ... V-tozl-h-l
8. “ We have no useful info...

9. Dr. Talcott led a team of ...

10. The Lorillard spokeswo...

11. From 1953 to 1955, 9....

12. Among 33 men who w...

13. Four of the five survivin...

14. The total of 18 deaths f...

15. “ The morbidity rate is ...

16. The percentage of lung...

17. The plant , which is ow...

18. The finding probably wi...

19. The U.S. is one of the f...

20. More common chrysoti...

21. In July , the Environme...

22. By 1997 , almost all re...

23. About 160 workers at a...




AMR (Abstract Meaning Representation)

Pascale was charged with public intoxication and resisting arrest.

C p2 I R, a2 r a

N
O
&

resist-01

; arrest-01

mnstance

name charge-05

<

(c / c¥Zasgalers
:ARG1 (p / person
:name (n / name :opl “Pascale”))
:ARG2 (a / and
:opl 52/ intoxicate-01
:ARG1 p
:location (p2 / public))
:op2 (r / resist-01

:ARGO p
:ARG1 (a / arrest-01
:ARG1 p)))) P

mstance

resist-01 r

argl)

name

http://amr.isi.edu/  penen  pasale



Secinajumi

legUtie rezultati ir salidzinami ar citam state-of-art metodém pasaulé

Viet€jai zinu agenturai tika uzbuveta automatiskas informacijas izguves
sistéma no zinu tekstiem

Gala precizitate ir atkariga no visu komponensu precizitasu «reizinajuma»

Nakotne:

jaunu papildinformacijas veidu/avotu pieslégsana

jaunu/labaku pazimju definésana (no pieejamas papildinformacijas)
situaciju un to lomu atbilstibas heiristikas uzlaboSana

ieglto klasifikatora likumu manuala parskate/labosana

citu klasifikatoru izmeéginasana

parieSana no FrameNet uz AMR



Paldies!



