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A Statistical Grammar Model for 
Modern Greek  

(IIL�*HRUJDOD

,QVWLWXWH�IRU�1DWXUDO�/DQJXDJH�
3URFHVVLQJ��,06�

8QLYHUVLW\�RI�6WXWWJDUW
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�

Motivation

� 1R�SUHYLRXV�6WDWLVWLFDO�*UDPPDU�

0RGHO�IRU�0RGHUQ�*UHHN��0*�

� /LQJXLVWLF�LVVXHV�RI�$UJXPHQW�

6WUXFWXUH�	�7UDQVLWLYLW\



�

Outline

� :K\�D�6WDWLVWLFDO�)UDPHZRUN"

� 3URSHUWLHV�RI�0*

� <$3�*UDPPDU�IRU�0*

� *UDPPDU�'HYHORSPHQW�	�7UDLQLQJ

� 'DWD

� 2EMHFWLYH



�

Why a Statistical Framework?

� 3KUDVH�VWUXFWXUH�GLVDPELJXDWLRQ�

� 6\QWDFWLF�GLVDPELJXDWLRQ

� $WWDFKPHQW�GLVDPELJXDWLRQ

� /H[LFDO�GHSHQGHQFLHV��

� 6XEFDWHJRUL]DWLRQ

� 6HOHFWLRQDO�SUHIHUHQFHV



�

Useful Results
� /LQJXLVWLF�WKHRU\

� $SSOLFDWLRQV�

� /H[LFRJUDSK\

� 3DUVLQJ

� 0DFKLQH�7UDQVODWLRQ

� ,QIRUPDWLRQ�5HWULHYDO



�

Outline

� :K\�D�6WDWLVWLFDO�)UDPHZRUN"

� 3URSHUWLHV�RI�0*

� <$3�*UDPPDU�IRU�0*

� *UDPPDU�'HYHORSPHQW�	�7UDLQLQJ�

� 'DWD

� 2EMHFWLYH



�

Properties of MG

� 3UR�GURS�

� 5LFK�QRPLQDO�	�YHUEDO�

PRUSKRORJLFDO�V\VWHP

� $JUHHPHQW



�

Properties of MG

� 5HODWLYHO\�IUHH�ZRUG�RUGHU�LQ�

� &ODXVDO�OHYHO

� 3KUDVDO�OHYHO

� &OLWLFL]DWLRQ�	�&OLWLF�'RXEOLQJ



�

Properties of MG 

� 1R�LQILQLWLYH

� ��0RRGV��,QGLFDWLYH��6XEMXQFWLYH��

,PSHUDWLYH

� $FWLYH�3DUWLFLSOH

� ��1HJDWLRQ�3DUWLFOHV



� �

Outline

� :K\�D�3&)*�IUDPHZRUN"

� 3URSHUWLHV�RI�0*

� <$3�*UDPPDU�IRU�0*

� *UDPPDU�'HYHORSPHQW�	�7UDLQLQJ

� 'DWD

� 2EMHFWLYH



� �

YAP

*UDPPDU�5XOH�

FI�EDFNERQH ��IHDWXUH�HTXDWLRQV

SA { saframe=n_n pa;} - > NP

{ agr.case=nom ; agr.number=n ; adju nctive=f ; } 

` VPA { number=n ; person=3 ; aframe= _npa ; };



� �

YAP 

'HFODUDWLRQ�

� &DWHJRULHV 	�WKHLU�)HDWXUHV
category VPA {

NUMBER number;

PERSON person;

AFRAME aframe;

};

� )HDWXUHV 	�WKHLU�9DOXHV
enum NUMBER {sg,pl};



� �

YAP 

/H[LFRQ

³�EELLEEOOLLRR ³���: NoCmNeSgNm {};

³�EELLEEOOLLRR ³���: NoCmNeSgAc {};

7HPSODWHV

VPA3 : VPA {person=3;};



� �

YAP 

,QFRUSRUDWLRQ

VPA incorporates {number,aframe};

NP incorporates {agr.number,agr.case};

SA incorporates {saframe};



� �

YAP 

&)�UXOHV
SA/n_npa NP/nom/sg VPA/sg/_npa
SA/n_npa NP/nom/pl VPA/pl/_npa

<$3�UXOH
SA {saframe=n_n pa;} - > NP  
{agr.case=nom;a gr.number=n;adju nctive=f;} 
`VPA {number=n; aframe=_npa;};



� �

YAP Grammar for MG

*UDPPDU�UXOHV�

� &KXQN��!�>6SHFLILHUV@�>0RGLILHUV@�C+HDG

� 3KUDVH��!�C&KXQN >&RPSOHPHQWV@�>$GMXQFWV@



� �

YAP Grammar for MG 



� �

YAP Grammar for MG

7KH�*UDPPDU�FRYHUV�

�

)LQH�WXQHG�&KXQNV�	�3KUDVHV�IRU�

� 1RXQV

� $GMHFWLYHV

� $GYHUEV

� 3UHSRVLWLRQV

� 9HUEV

�

0DLQ�	�(PEHGGHG�&ODXVHV



� �

YAP Grammar for MG

7KH�*UDPPDU�PRGHOV�

� $JUHHPHQW

� $SSRVLWLRQDO�	�SUHGLFDWLYH�FRQVWUXFWLRQV

� 9DOHQFH

� &OLWLFL]DWLRQ�	�&OLWLF�'RXEOLQJ

� :RUG�RUGHU�LQ�SKUDVDO�	�FODXVDO�OHYHO



��

Outline
� :K\�D�3&)*�IUDPHZRUN"

� 3URSHUWLHV�RI�0*

� <$3�*UDPPDU�IRU�0*

� *UDPPDU�'HYHORSPHQW�	�

7UDLQLQJ

� 'DWD

� 2EMHFWLYH
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3URE�
(VWLPDWLRQ

3&)*

,QLWLDOL]DWLRQ

,WHUDWLRQ

)UHTXHQFLHV

&)*

&RUSXV

)UHT
(VWLPDWLRQ

8QOH[LFDOL]HG�7UDLQLQJ
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Example

&)*�UXOHV

SA/n_npa NP/nom VPA/_npa

SA/n_npg NP/nom VPA/_npg



��

Example

3&)*�UXOHV�EHIRUH�7UDLQLQJ

2000 SA/n_npa NP/nom VPA/_npa

2000 SA/n_npg NP/nom VPA/_npg

3&)*�UXOHV�DIWHU�7UDLQLQJ

655,900 SA/n_npa NP/nom VPA/_npa

85,300  SA/n_npg NP/nom VPA/_npg



��

Lexicalized Training

�� /H[LFDOL]DWLRQ�RI�3&)*��!�+/3&)*

�� /H[LFDOL]HG�WUDLQLQJ�RI�+/3&)*



��

Lexicalization (example)

VPA/_npa

VC/act NP/acc

VPA/_npa[ � � �� � � � �]

VC/act [ � �� � � �� �] NP/acc <noun>

VPA/_npa - > VC/act ’ NP/ acc



��

Lexicalized Training (example)

3&)*�UXOH

655,900 SA/n_npa NP/nom VPA/_npa

/H[LFDOL]HG 5XOH�3DUDPHWHUV

40,000 � � �� � � SA/n_npa NP/nom VPA/_npa

12,000 �� � � �� �� SA/n_npa NP/nom VPA/_npa

6,500 

	
 	
 �� 
�� 
 SA/n_npa NP/nom VPA/_npa



��

Lexicalized Choice Parameters

3&)*�UXOH

655,900 SA/n_npa NP/nom VPA/_npa

/H[LFDOL]HG &KRLFH�3DUDPHWHUV

40.00 WWKKOOHHRRUUDDVVKK NP/acc VPA/_npa EOEOHHSSZZ

12.00 DDJJZZQQDD NP/acc VPA/_npa EOEOHHSSZZ



��

Outline

� :K\�D�3&)*�IUDPHZRUN"

� 3URSHUWLHV�RI�0*

� <$3�*UDPPDU�IRU�0*

� *UDPPDU�'HYHORSPHQW�	�7UDLQLQJ

� 'DWD

� 2EMHFWLYH



��

Training Data

1HZVSDSHU�&RUSXV TA NEA

� �����PLOOLRQ�WRNHQV

� ����PLOOLRQ�VHQWHQFHV

3URFHVVLQJ�

� 7RNHQL]DWLRQ

� 326�	�0RUSKRORJ\�7DJJLQJ

� /HPPDWL]DWLRQ



��

Outline

� :K\�D�3&)*�IUDPHZRUN"

� 3URSHUWLHV�RI�0*

� <$3�*UDPPDU�IRU�0*

� 3DUDPHWHU�(VWLPDWLRQ�IRU�3&)*

� 'DWD

� 2EMHFWLYH



��

Objective

'HILQH�V\QWDFWLF�SURSHUWLHV�WKDW�VHW

&RUH�7UDQVLWLYH >/HYLQ�WR�DSSHDU@

IURP�1RQ�&RUH�7UDQVLWLYH YHUEV�DSDUW



��

Examples

7UDQVLWLYH YV��,QWUDQVLWLYH�

3DW RSHQHG�WKH�GRRU

3DW GLHG

&RUH�7UDQVLWLYH YV��1RQ�&RUH�7UDQVLWLYH�

3DW�EURNH P\�DUP���
3DW�EURNH

3DW VZHSW��WKH�IORRU�



� �

Assumption

7KH�FRQWUDVW�EHWZHHQ�&RUH�7UDQVLWLYH

DQG�1RQ�&RUH�7UDQVLWLYH�YHUEV�LV

UHIOHFWHG�LQ�WKHLU�DUJXPHQW

UHDOL]DWLRQ



��

Approach

� /DUJH�GDWD�VDPSOHV

� ([WUDFW�LQIRUPDWLRQ�RQ�

� $UJXPHQW�UHDOL]DWLRQ

� 9HUE�DOWHUQDWLRQV

� 9HUE�V�VXEFDWHJRUL]DWLRQ�RSWLRQV

� &OXVWHU�$QDO\VLV



��

Example [Levin to appear]

8QVSHFLILHG�2EMHFW

6ZHHS�YV %UHDN

/HVOLH�VZHSW��WKH�IORRU��WKLV�PRUQLQJ


.HOO\�EURNH�DJDLQ�WRQLJKW�ZKHQ�VKH�GLG

WKH�GLVKHV



��

Research Problems

� $UH�V\QWDFWLF�UHIOH[HV�VXIILFLHQW�WR�

GLVWLQJXLVK�EHWZHHQ�&RUH�7UDQVLWLYH�DQG�

1RQ�&RUH�7UDQVLWLYH�YHUEV"

� ,I�\HV��ZKLFK�DUH�WKH�PRVW�HIILFLHQW�

V\QWDFWLF�SUHGLFWRUV�IRU�WKLV�GLVWLQFWLRQ"



��

END


