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Hitzaurrea 
 
Makinek hizkuntza ulertzeko bidean hitzen esanahia zein den jakitea da 
arazoetako bat. Hitzen esanahiak hiztegietan topatu daitezke, baina hitz batek 
esanahi (adiera) bat baino gehiago duenean, nola aukeratu bat? Problema honi 
"hitzen adiera desanbiguazioa" deitzen zaio, eta adimen artifizialaren eta 
hizkuntzaren prozesamenduaren hastapenetatik ezagutu izan da bere 
zailtasuna. Problema zailen sailkapenean, esan izan da adiera desanbiguazioa 
ebazteak adimen artifizial osoa ebaztea eskatzen duela, hau da, hitzen adierak 
desanbiguatu ahal izateko giza adimena duen makina beharko genuela. Tesi 
honetan jorratu zen bideak giza adimenaren errepresentazio mugatu bat 
erabiltzen du, WordNet deitzen den ezagutza basea, eta horren gainean 
formula berritzaile bat definitzen du adierak desanbiguatzeko arrazonamendu 
espezifikoa egiten duena. 
  
Oraindik ere adiera desanbiguazioa indarrean dagoen problema bizia da. 
Tesian ingelesarekin lan egin izan bagenuen ere, gaur egun euskarazko 
WordNet eraiki da, eta euskaraz ere egin dira saioak. Bestalde, IXA taldean 
beste metodo batzuekin ere saiatu izan gara, ikasketa automatikoa eta corpus 
etiketatuak erabiliaz, baita horiek ezagutzan oinarritutako metodoekin 
konbinatuaz ere. Emaitzak urteekin hobetzen joan badira ere, oraindik ere 
ebatzi gabe segitzen duen problema da. 
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7HVL�ODQ�KDX�H]�OLW]DWHNH�KHPHQ�HJRQJR�,;$�WDOGHD�H]DJXWX�L]DQ�H]�EDQX�

7DOGH�KRQHQ�ILORVRILD�HWD�ODQHUDNR�PRWLED]LRD�NRQWDJLRVRD�GD�RVR�

%HUH]LNL�HVNHUWX�EHKDU�GXW�.HSD�HWD�$UDQW]DUHQ�DUUHWD��EDLWD�.ROGRUHNLQ�HJLQGDNR�HONDU�ODQD�HUH�

%DVDPRUWXNR�OXUUDOGH�EHURHWDQ�*HUPDQHNLQ�ODQ�HJLWHD�HUH�HUDEDNLRUUD�L]DQ�GD�LNHUNXQW]DUDNR

WUHEDW]H�ELGH�OX]H�KRQHWDQ�

%DW]XN�ODQHDQ�ODJXQGX�EDGXWH��EHVWH�DVNRN�WHVLWLN�DOGHQW]HD�HUDJLQ�GXWH��QLUH�RQHUDNR�

WHVLDUL�GHQERUD�NHQGX�GLRWHQHL�

JXUDVR�HWD�DUUHED��HLEDUNR�NRDGULOD��DOGH�]DKDUUHNR�SLVXDQ�DOSHUNHULUD�EXOW]DW]HQ�QLQGXWHQDN�

8(8NR�LQIRUPDWLND�VDLOD��IDNXOWDWHNR�SDUUDQGHUR�NXDGULOD�]DEDO�HWD�QHNDJDLW]D��DUUDWVDOGHUR�PXVHDQ

DULW]HNR�NDSD]�HUH�GLUHQ�KRULHN��DVWHURNR�SDOD]DOH�DPRUUDWXDN��IRVDFRPXQ�HWD�EXOHJRNDOWH�MHQGHWVX

HWD�EL]L�KDLHWDQ�]HXGHQ�EHNDUL�]DODSDUWDULDN��JHURDJR�,;$�WDOGHNRHQ�DUWHDQ�PHWUR�NDUUDWX�JXW[L

EDW]XWDQ�HUH�NRQ]HQWUDWX�JHQXHQD��EXOHJRNR�OHLKRWLN�HJXHUGL�DOGHUD�ILOWUDW]HQ�GHQ�SDWDWD�WRUWLOD

XVDLQD��HWD�VHULRDJR��HXVNDUD�WDOGH��LQWVXPLVLR�HWD�HXVNDO�SUHVR�SROLWLNRDN��SDQNDUWDJLQW]D�DODLD�GHOD��

D]NHQ�ILQHDQ��DQD��GHQD�H]�GD�ODQD��H]�GD"
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���LUXGLD��D]SL]XKDLW]�EHUD�KLUX�DUUDVWR�PXOW]R�H]EHUGLQHNLQ� �������������������������������������������������������������
���LUXGLD��DUUDVWR�PXOW]RDN�HVWDOW]HQ�GLWX]WHQ�D]SL]XKDLW]�PLQLPRDN��PDUUD�ORGLDJR]�� ����������������
���LUXGLD��DUUDVWR�PXOW]RDN�HVWDOW]HQ�GLWX]WHQ�D]SL]XKDLW]�PLQLPRDN��PDUUD�ORGLDJR]�� ����������������
���LUXGLD��F��HQ�HUURD�GXHQ�D]SL]XKDLW]DUHQ�DOWXHUD����PDLOD���EDWH]EHVWHNR�XPH�NRSXUXD

�����HWD�D]DOHUD�HGR�NRQW]HSWX�NRSXUXD���� �
�

��
�

��
�

����������������������������������������������������������������
���LUXGLD��KLUX�DUUDVWR�PXOW]R�D]SL]XKDLW]�EHUHDQ��.RQW]HSWXDN��ELGH]�DGLHUD]LWD�GDXGH�

HWD�DUUDVWRDN������ ����������������������������������������������������������������������������������������������������������������������������������
���LUXGLD��'HQWVLWDWHD���GXWHQ�QHXUUL�H]EHUGLQHNR�EL�D]SL]XKDLW]�������������������������������������������������������

���LUXGLD��µ � �NRQSXWDW]HNR�DOJRULWPRD�����������������������������������������������������������������������������������������������������
���LUXGLD��'HQWVLWDWH�.RQW]HSWXDOD�QHXUWX�EHKDU�GHQ�DUUDVWRHQ�KLSHURQLPRHNLQ�KLHUDUNLD

HUDLNLW]HD�����������������������������������������������������������������������������������������������������������������������������������������������
���LUXGLD�'HQWVLWDWH�.RQW]HSWXDOD�NDONXODW]HNR�DOJRULWPRD ����������������������������������������������������������������
����LUXGLD��DGLHUD�PXOW]R�EDWHQ�'HQWVLWDWHD��������������������������������������������������������������������������������������������
����LUXGLD��6HP&RU�IRUPDWXD�HWD�DOJRULWPRDUHQ�VDUUHUD�����������������������������������������������������������������������
���� LUXGLD�� L]HQ� EDWHQ� GHVDQELJXD]LRD� 'HQWVLWDWH� .RQW]HSWXDOD� HUDELOLD]�� $GLHUHQ

NRSXUX�HWD�NRNDSHQD�DVPDWXWDNRDN�GLUD� ���������������������������������������������������������������������������������������
����LUXGLD��L]HQ�EDW�GHVDQELJXDW]HNR�DOJRULWPRD������������������������������������������������������������������������������������
���� LUXGLD�� L]HQ� EDWHQ� GHVDQELJXD]LRD� 'HQWVLWDWH� .RQW]HSWXDOD� HUDELOLD]�� $GLHUHQ

NRSXUX�HWD�NRNDSHQD�DVPDWXWDNRDN�GLUD� ���������������������������������������������������������������������������������������

����LUXGLD��α�SDUDPHWURDUHQ�EDOLRHQ�DUDEHUDNR�GRLWDVXQD� ������������������������������������������������������������������
����LUXGLD��µ � �ORNDOD�HGR�µ ��� �RURNRUUD����������������������������������������������������������������������������������������������������
����LUXGLD��PHURQLPLD�HUDELOW]HDUHQ�HUDJLQD��������������������������������������������������������������������������������������������
����LUXGLD��GRLWDVXQD�HWD�HVWDOGXUD ������������������������������������������������������������������������������������������������������������
����LUXGLD��DGLHUD�HWD�ILW[DWHJL�PDLODNR�HPDLW]DN ������������������������������������������������������������������������������������
����LUXGLD��GHVDQELJXD]LR�SDUW]LDOD������������������������������������������������������������������������������������������������������������
����LUXGLD��WHVWXLQJXUXDUHQ�]DEDOHUDUHQ�HUDJLQD�WHVWX�ILW[DWHJLHWDQ�����������������������������������������������������
����LUXGLD��SURSRVDWXWDNR�VLVWHPDUHQ�HVNHPD ����������������������������������������������������������������������������������������
����LUXGLD��FKHI�HWD�SROLFH�HQ�NRQW]HSWXHQ�DUWHNR�HUOD]LRD ������������������������������������������������������������������
����LUXGLD��UHXQLU�HQ�KDXWDSHQ�PXUUL]SHQD�FKHI�HN�QROD�EHWH�GH]DNHHQ�������������������������������������������
����LUXGLD��SURSRVDPHQDUHQ�KDXWDSHQHUDNR�H]DJXW]D�LWXUULDN�HWD�NRQELQDW]HNR�VLVWHPD�������������
����LUXGLD��/33/�NR�KLHUDUNLDN�WULQNRW]HNR�EL�PRGX ��������������������������������������������������������������������������
����LUXGLD��3UR]HVXHQ�DUWHNR�GHSHQGHQW]LDN��KLSRWHVLD�����������������������������������������������������������������������
����LUXGLD��KLHUDUNLHWDNR�HUURHQ�HWD�DGLHUD�LVRODWXHQ�NRNDSHQDUHQ�VDNRQHUD�:RUG1HW�HQ�����������
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���WDXOD��WHVLDUHQ�HJLWXUD�HWD�KHOEXUX�QDJXVLDN���������������������������������������������������������������������������������������� �
���WDXOD��6HPFRU�HQ�GDWX�EDW]XN ���������������������������������������������������������������������������������������������������������������
���WDXOD��:RUG1HW�����HNR�GDWX�EDW]XN�L]HQHQW]DW��������������������������������������������������������������������������������
���WDXOD��:RUG1HW�HNR�L]HQHQ�NRGH�VHPDQWLNRDN ���������������������������������������������������������������������������������
���WDXOD��/33/�NR�GDWXDN ���������������������������������������������������������������������������������������������������������������������������
���WDXOD��2)('�KL]WHJL�HOHELGXQHNR�GDWXDN�������������������������������������������������������������������������������������������
���WDXOD��GHVDQELJXDW]HNR�EHKDUUH]NR�H]DJXW]D�HWD�HUOD]LR�L]DHUDUHQ�DUWHNR�KDUUHPDQD����������������
���WDXOD��RQWRORJLDQ�RLQDUULWXWDNR�ODQHQ�VLQRSVLD�����������������������������������������������������������������������������������
���WDXOD��KL]WHJLHWDQ�RLQDUULWXWDNR�ODQHQ�VLQRSVLD�����������������������������������������������������������������������������������
����WDXOD��FRUSXVHWDQ�RLQDUULWXWDNR�ODQHQ�VLQRSVLD ��������������������������������������������������������������������������������
����WDXOD��NRQELQDWXWDNR�ODQHQ�VLQRSVLD ��������������������������������������������������������������������������������������������������
����WDXOD��HVSHULPHQWXNR�WHVWXHQ�GDWXDN�������������������������������������������������������������������������������������������������
����WDXOD��OHLKR�KREHUHQDUHQW]DNR�GDWXDN �����������������������������������������������������������������������������������������������
����WDXOD��6XVVQD��������HWD�'HQWVLWDWHD ��������������������������������������������������������������������������������������������������
����WDXOD��<DURZVN\��������HWD�'HQWVLWDWHD ��������������������������������������������������������������������������������������������
����WDXOD��HXVNDUDUDNR�D]WHUNHWDUHQ�HPDLW]DN �����������������������������������������������������������������������������������������
����WDXOD��HUURUH�FRUSXVHQ�GDWXDN���/HKHQHQJR�EL�]XWDEHDN�FRUSXV�DUWLIL]LDODUL�GDJR]NLR� �����������
����WDXOD��SURSRVDPHQ�DQLW]�GXWHQ�HUURUHHWDUDNR�HPDLW]DN�����HUGLD������������������������������������������������
����WDXOD��SURSRVDPHQ�DQLW]�GXWHQ�HUURUHHWDUDNR�HPDLW]DN�����HUGLD������������������������������������������������
����WDXOD��SURSRVDPHQ�DQLW]�GXWHQ�HUURUHHWDUDNR�HPDLW]DN��EHQHWDNR�FRUSXVD�����������������������������
����WDXOD��HPDLW]D�RURNRUUDN���EHQHWDNR�FRUSXVD�� �������������������������������������������������������������������������������
���� WDXOD�� /33/� +(%NR� L]HQHQ� DGLHUHQ� NRNDSHQD� KLHUDUNLDWDQ� �H]NHUUHDQ��� HWD

KLHUDUNLHQ�QHXUUL�HWD�VDNRQHUDN� ������������������������������������������������������������������������������������������������������
����WDXOD��/33/�NR�VDUUHUHQ�DGLHUD�NRSXUXD������������������������������������������������������������������������������������������
����WDXOD��GHILQL]LRHQ�VDLONDSHQD ��������������������������������������������������������������������������������������������������������������
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$JHUNLGHW]D��&R�RFFXUUHQFH

$QW]HNRWDVXQ��6LPLODULW\

$UEDVR��$QFHVWRU
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'DWX�XUULHQ�DUD]R��6SDUVH�GDWD�SUREOHP

'HQWVLWDWH�.RQW]HSWXDO��'.���&RQFHSWXDO�'HQVLW\

'LVWDQW]LD�.RQW]HSWXDO��&RQFHSWXDO�'LVWDQFH

'RLWDVXQ��3UHFLVLRQ

'RNXPHQWXHQ�EHUUHVNXUDW]H��'RFXPHQW�UHWULHYDO

'RNXPHQWXHQ�VDLONDSHQ��'RFXPHQW�FOXVWHULQJ

(ONDUUHQ�$UWHNR�,QIRUPD]LR��($,���0XWXDO�,QIRUPDWLRQ

(UDEDNL�]HUUHQGD��'HFLVLRQ�OLVW
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(UOD]LR�L]DHUD���5HODWHGQHVV
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.DWHJRULD�HWLNHWDW]DLOH��3DUW�RI�VSHHFK�WDJJHU

/HQJRDLD�1DWXUDODUHQ�3UR]HVDPHQGX��/13���1DWXUDO�/DQJXDJH�3URFHVVLQJ��1/3�
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1DKDVWH�PXOW]R��&RQIXVLRQ�VHW

2QGRUHQJR��'HVFHQGDQW

6HQGRWDVXQ��5REXVWQHVV
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*L]DNLRN�HUD�QDWXUDOHDQ�HUDEDNLW]HQ�GXJX�HGR]HLQ�JDX]D�]HLQ�SXQWXWDUDLQR�HUOD]LRQDWXWD�GDXGHQ�DOD

H]�� =HU� GDJR� DUGLDUHNLQ� HUOD]LRQDWXDJR�� EHKLD�� EL[LJXD� DOD� LUUDWLD"� +DODNR� JDOGHUHL� HUDQW]XWHNR

DUD]RULN�H]�GXJX�L]DWHQ��2UGHQDGRUHHN�DOGL]��VHQ�RQDUHQ�DOGHUGL�JHKLHQHNLQ�JHUWDW]HQ�GHQ�EH]DOD��H]

GDXNDWH�QRQGLN�KHOGX�JDOGHUD�KRUUL��(]�GDNLWH�]HU�GLUHQ�DUGLD��EL[LJX�HGR�LUUDWLD��H]WD�EHUDLHQ�DUWHNR

HUOD]LRDN� ]HLQW]XN� GLUHQ�� *DOGHUD� KRUUL� HUDQW]XQ� DKDO� L]DQH]� JHUR� DSOLND]LR� LQWHUHVJDUUL� DVNRWDUD

KHGDWX� DKDO� L]DQJR� GLUD� RUGHQDGRUHDN�� *X� /HQJRDLD� 1DWXUDODUHQ� 3UR]HVDPHQGXDQ� �/13�

]HQWUDWXNR� JDUD�� $VNRUHQ� XVWH]� KDODNR� JDOGHUHL� HUDQW]XWHNR� DKDOPHQD� GD� SUR]HVDPHQGX

VHPDQWLNRDUHQ�JLOW]D��$KDOPHQ�KRUUL�HUOD]LR�L]DHUDUHQ�QHXUUL�GHLW]HQ�GLRJX��KDX�GD��EL�KLW]HQ�DUWHNR

HUOD]LRDN�]HU�LQGDU�GXHQ�HPDQJR�GLJXQ�QHXUULD��1HXUUL�KDX�L]HQHQW]DW�EDWH]�HUH�GHILQLWX�RKL�GD�

(UOD]LR�L]DHUD�IRUPDOL]DW]HNR�DXNHUD�H]EHUGLQDN�D]WHUWX�L]DQ�GLUD�OLWHUDWXUDQ��/DQ�EDW]XHWDQ�KLW]HQ

DUWHNR� HUOD]LR�L]DHUD� ODQGX� L]DQ� GD� VRLOLN�� EDLQD� EHVWH� DVNRN� DGLHUHNLQ� ODQ� HJLWHQ� GXWH�

/HKHQEL]LNRHN�� DGLELGH]�� EDQNX�UHQ� DGLHUD� H]EHUGLQHQ� DUWHDQ� H]LQ� GXWH� EHUHL]L�� EDLQD� ELJDUUHQHN

EDQNX�HWD�DXONL�KHUWVLNL�HUOD]LRQDWXWD�GDXGHQ�DOD�H]�JDOGHUDUL��´VHJXQµ�HUDQW]XQJR�OLRNHWH��EDQNX�KRUL

HVHUW]HNRD�EDOGLQ�EDGD�RUGXDQ�EDL��EDLQD�HUDLNXQW]D�EDGD��GLUXDUHNLQ�]HU� LNXVLD�GXHQD��RUGXDQ�H]

GDXGH�KDLQ�KHUWVLNL�HUOD]LRQDWXWD��+LW]HQ�DUWHNR�HUOD]LR�L]DHUD�EDLQR��HQH�XVWH]��DGLHUHQ�DUWHNRDUHQ

IRUPDOL]D]LRD�LQWHUHVJDUULDJRD�GD�

)RUPDOL]D]LRDN�RLQDUUL�GXWHQ�EDOLDELGH�OH[LNDODUHQ�DUDEHUD�HUH�VDLOND�GDLWH]NH�

• LGDW]L]NR�WHVWX�PXOW]RDN�GLUHQ�FRUSXVDN�HUDELOW]HQ�GLWX]WHQDN

• KL]WHJLHWDNR�LQIRUPD]LRD�HUDELOW]HQ�GXWHQDN��EHUH]LNL�KLW]HQ�GHILQL]LRDN
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• H]DJXW]D� HJLWXUDWXD� GDUDELOWHQDN�� KDOD� QROD�� +L]WHJL� (]DJXW]D�%DVH� �+(%��� (]DJXW]D�%DVH

/H[LNDO��(%/��HWD�RQWRORJLDN�

+LUX�EDOLDELGH�PRWDN�D]WHUWX�RQGRUHQ�H]DJXW]D�HJLWXUDWXDQ�RLQDUULW]HD�LUXGLWX�]DLJX�]HQW]X]NRHQD�

%DOLDELGH� OH[LNDO� JX]WLHN� GDXNDWH� LQIRUPD]LR� LQWHUHVJDUULD�� KHLQ� KDQGL� EDWHDQ� EDWD� EHVWHDUHQ

RVDJDUULD� GHQD�� +DOD� HUH� WUDGL]LR� VHQGRHQD� RQWRORJLDQ� RLQDUULWXWDNR� QHXUULHQD� GD�� SVLNRORJLD� HWD

DGLPHQ�DUWLIL]LDOHNR�ODQHWDQ�HUURWXD��(UDEDNL�KRUUHWDQ�(%/�]DEDO�EDW��:RUG1HW��HVNXUD�HGXNL�DKDO

L]DWHDN�ODJXQGX�GLJX��HWD�H]DJXW]D�EDVH�KRUUHQ�JDLQHDQ�LQSOHPHQWDWX�GXJX�HUOD]LR�L]DHUDUHQ�QHXUULD�

,,,�$� DWDOHDQ� EDOLDELGH� H]EHUGLQHWDQ� RLQDUULWXWDNR� QHXUULDN� D]WHUWXNR� GLWXJX�� HWD� ,,,�'� DWDOHDQ

RQWRORJLDWDQ� RLQDUULWXWDNRDN� KREHVWHNR� DUUD]RLDN� D]DOGX�� *XN� DXUNH]WHQ� GXJXQ� L]HQHQ� DUWHNR

HUOD]LR�L]DHUDUHQ�QHXUULDUL�'HQWVLWDWH�.RQW]HSWXDO��'.��GHLW]HQ�GLRJX��HWD�RQWRORJLDNR�NRQW]HSWXHQ

DUWHNR� KLHUDUNLDQ� RLQDUULW]HQ� GD�� 1DKL]� HWD� :RUG1HW�HNR� RQWRORJLD� HUDELOLD]� LQSOHPHQWDWX�

NRQW]HSWXHQ�KLHUDUNLD�HWD�HUOD]LRDN�GLWXHQ�HGR]HLQ�EDOLDELGH�OH[LNDOHWDQ�DSOLND�GDLWHNH�

$GLHUHQ� DUWHNR� HUOD]LR�L]DHUDUHQ� QHXUULD� DSOLND]LR� DVNRWDUDNR� H]LQEHVWHNRD� HGR� JXW[LHQH]

ODJXQJDUULD� GD�� KDOD� QROD�� HJLWXUD� VLQWDNWLNRHQ� GHVDQELJXD]LRD�� KLW]HQ� DGLHUD� GHVDQELJXD]LRD�

RQWRORJLHQ�HUDLNXQW]D��KDXWDSHQ�PXUUL]SHQHQ�LNDVNHWD��RQWRORJLD�H]EHUGLQHQ�EDW�HJLWHD��RQWRORJLHQ

HEDOXD]LRD��LQIRUPD]LRDUHQ�EHUUHVNXUDW]HD��GRNXPHQWXHQ�EHUUHVNXUDW]H�HWD�VDLONDSHQD��NRQW]HSWXHQ

PXOW]RNDW]HD��WHVWX�]X]HQNHWD�DXWRPDWLNRD��EDL�HWD�LQWHUSUHWD]LR�VHPDQWLNR�RURNRUUD�HUH�

(UOD]LR�L]DHUD�VDUUL�D]DOW]HQ�]DLJX�+LW]HQ�$GLHUD�'HVDQELJXD]LRDUL��+$'��ORWXWD��HWD�DSOLND]LR�KRUL

HUH� HUDELOL� QDKL� L]DQ� GXJX� JXUH� IRUPDOL]D]LRD� HEDOXDW]HNR�� %HUD]�� WHVWX� OLEUHHWDNR� L]HQHQ� DGLHUHQ

DUWHDQ�GHVDQELJXDW]HNR�'HQWVLWDWH�.RQW]HSWXDOD�HUDELOL�GXJX��*DXU�HJXQ�SLO�SLOHDQ�GDJRHQ�JDLD�GD

KDX��JX]WL]� LUHNLWD� MDUUDLW]HQ�GXHQ�DUD]RD�� ,W]XOSHQ�DXWRPDWLNRUDNR����HNR�KDPDUNDGDQ�HJLQ�]LUHQ

VLVWHPHN�DGLHUD�GHVDQELJXD]LRDUL�H]LQ� L]DQ�]LRWHQ�DXUUH�HJLQ��HWD�KRUL� L]DQ�]HQ�EHUDLHQ�SRUURWDUHQ

DUUD]RLHWDNR�EDW��(UOD]LR�L]DHUDUHQ�LQSOHPHQWD]LRDN�LQIRUPD]LR�]DEDOD�HUDELOW]HQ�KDVL�GLUHQ�KHLQHDQ�

KLW]HQ�DGLHUD�GHVDQELJXD]LRDQ�HPDLW]D�KREHDN�ORUW]HQ�MRDQ�GLUD��(JXQJR�WHNQRORJLDUHNLQ�DSOLND]LR

HUUHDOHWDQ� DSOLNDW]HNR�PRGXDQ� HJRQ� H]� DUUHQ�� KXUELO� LNXVWHQ� GD� HGR]HLQ� WHVWXWDNR� KLW]HQ� DGLHUD�

GHVDQELJXD]LR�D]NDUUD�HWD�HUURUH�PDLOD�RQDUJDUULNRD�

+$'HQ� KXUELOSHQ� KHGDWXHQHN� SROLVHPLD� HWD� KRPRQLPLD� DGLHUHQ� ]HUUHQGD� LW[L� EDWH]

HUUHSUHVHQWDW]HQ�GLWX]WH��HWD�LQIRUPD]LR�[XPHD
�

�VRLOLN�HUDELOLD]�DGLHUD�HJRNLD�KDXWDW]HNR�JDL�GLUHOD

QDEDUPHQW]HQ� GXWH�� %DGDXGH� KRQHQ� DXUUHDQ� HV]HSWLNRDN� GLUHQDN�� $OGH� EDWHWLN� GDXGH� +$'

/13DUHQ�EHVWH�DUD]RHWDWLN�LVRODWXWD�H]LQ�WUDWDWX�GDLWHNHHOD�GLRWHQDN��/13�RURNRUUHUDNR�EHKDUUH]NR

                                                          
�

�;XPHD�GLRJX� H]DJXW]D� LQWHQWVLERD� HUDELOW]HQ�GXWHQHNLQ� DOGHUDW]HQ� EDGXJX��%HVWH� HUD�EDWHUD� HVDQGD�� RUDLQJR�PHWRGRHN� H]DJXW]D

HVWHQWVLERD�HUDELOW]HQ�GXWHOD�HVDQ�GDLWHNH�
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H]DJXW]D�JX]WLD�H]LQ�GHODNR�DOGH�EDWHUD�XW]L��/13DQ�DXUUHUD�HJLQ�DKDOD�+$'�QDWXUDONL�HEDW]LNR�GHOD

XVWH� GXWH�� %HVWH� DOGHWLN� GDXGH� OH[LNRDUHQ� L]DHUD� GLQDPLNRD� DOGDUULNDW]HQ� GXWHQDN�� +RULHQW]DW

PHWRQLPLD� HWD� PHWDIRUD� EH]DODNR� SUR]HVXDN� XOHUWX� JDEH� H]LQ� GD� DGLHUHQ� DUWHNR� H]EHUGLQWDVXQLN

SODQWHDWX��%HVWH�EDW]XN�KDUDQW]DJR�GRD]�� HWD� DGLHUHQ�DUWHDQ�PXJDN� MDUW]HULN�H]�GDJRHOD�GLRWH�� HWD

DGLHUHQ�EHUDLHQ�H[LVWHQW]LD�HQWLWDWH�GLVNUHWX�EH]DOD�]DODQW]DQ�MDUW]HQ�GXWH��*XUH�XVWH]�NULWLND�KRULHN

LNXVSXQWX�H]EHUGLQDN�EHVWHULN�H]�GLUD��NRQWXDQ�KDUWX�EHKDU�GLUHQDN��HWD�DKDO�GHOD�+$'�VLVWHPDQ

LQWHJUDWX�EHKDUUHNRDN��HWD�KDX�DOGL�EHUHDQ�/13�RURNRUUHDQ�LQWHJUDWX�QRVNL���EDLQD�H]LQ�XND�GDLWHNH

ELWDUWHDQ� HPDLW]D� LQWHUHVJDUULDN� ORUW]HQ� DUL� GLUHOD�� HWD� +$'� WUDWDWX� QDKLDQ� WHNQLND� EHUULW]DLOHDN

JDUDWX�L]DQ�GLUHOD��1RODEDLW�EDGLUXGL�H]WDEDLGD�DOGH�SUDNWLNRUD�HUDPDQ�GHOD��DGLHUHQ�H[LVWHQW]LD�EHUD

]DODQW]DQ� MDUW]HQ� GXHQ� .LOJDUULII�HN� EHUDN�� 6HQVHYDO
�

� GHULW]RQ� OHKLDNHWD� DQWRODWX� EDLWX� +$'DUHQ

LQJXUXDQ�������XUWHDQ�

*XUH�LNHUNXQW]D�WDOGHDQ�LGD]NHWDUDNR�ODJXQW]D�WUHVQDN�JDUDW]HD�GD�KHOEXUX�LUDXQNRUUHWDNR�EDW��%LGH

KRUUHWDWLN� ;X[HQ� HXVNDUDUDNR� WHVWX�]X]HQW]DLOH� NRPHUW]LDOD� JDUDWX� JHQXHQ�� 2UWRJUDILD�HUURUHHQ

DXUUHDQ� SURJUDPD� ]X]HQW]DLOHHN� HUDELOW]DLOHDUL� KLW]� ]X]HQD� HVNDLQW]HQ� VDLDW]HQ� GLUD�� SURSRVDPHQ

]HUUHQGD� EDWHQ� ELGH]�� *L]D�HUDELOW]DLOHDUHQ� HVNX� GDJR� SURSRVDPHQ� ]X]HQD� DXNHUDW]HD�� 7HVWX�

HGLWRUHHQ� NDVXDQ� QDKLNRD� EDGD� HUH�� EHVWH� DSOLND]LR� EDW]XHWDQ� EHKDUUH]NRD� GD� SURJUDPDN� EHUDN

]X]HQNHWD� HJRNLD� DXNHUDW]HD�� +DODNR� DSOLND]LRHQ� DGLELGH� EDW� NDUDNWHUH�H]DJXW]D� RSWLNRD� �RSWLFDO

FKDUDFWHU� UHFRJQLWLRQ�� GD�� -DNLQD� GD�� SDSHUHDQ� GDXGHQ� WHVWXDN� RUGHQDGRUHUD� SDVDW]HD� QDKL� EDGLWXJX

NDUDNWHUH�H]DJXW]D� RSWLNRHN� H]� GXWHOD� EHWL� DVPDW]HQ� �KLW]� KDVLHUDWDNR� ,� DGLELGH]� O� EH]DOD

LQWHUSUHWDW]HQ� GXWH� VDUULWDQ��� HWD� EHUD]� SRVW�SUR]HVX� EDW� HJLQ� EHKDUUD� GDJRHOD� HUURUH� KRULHN

]X]HQW]HNR��QRUPDOHDQ�]X]HQW]DLOH�RUWRJUDILNRD�HUDELOL]�HWD�HVNX]�KDXWDWX]�DXNHUD�]X]HQD��7DOGHDQ

JDUDWX� GLUHQ� WUHVQD� VLQWDNWLNRHQ� HWD� 'HQWVLWDWH� .RQW]HSWXDODUHQ� ELGH]� WHVWX�]X]HQNHWD

DXWRPDWLNRUDNR� ELGHDQ� VDLDNHUD� EDW� HJLQ� GXJX� WHVL� KRQHWDQ�� %LGH� EDWH]�� HUOD]LR�L]DHUDUHQ� QHXUULD

EHVWH�]HUHJLQ�EDWHDQ�SUREDW]HNR�DXNHUD�HPDQ�GLJX�KRUUHN�

7HVL�ODQ�KRQHQ�EHVWH�PRWLED]LR�JDUUDQW]LWVX�EDW�EDOLDELGH�OH[LNDOHQ�VRUUHUD�GD�����HNR�KDPDUNDGDQ�

RUGXUDUWH�VLQWD[LDQ�EXUX�EHODUUL�]HJRHQ�/13DUHQ�NRPXQLWDWHDQ��EDOLDELGH�OH[LNDO�]DEDO�HWD�DEHUDWVHQ

EHKDUUD�]DEDOGX�]HQ��/13UDNR�DSOLND]LRDN�NDOHUD�DWHUD�DKDO�L]DWHNR�WHVWX�HUUHDOHL�DXUUH�HJLQ�EHKDUUD

]HJRHQ�� HWD� KRUUHWDUDNR� H]LQEHVWHNR� ]HQ� OH[LNR� ]DEDODN� HGXNLW]HD�� %HVWDOGH�� RUGXUDUWH� HUUHJHOD

NRQSOH[X� HWD�XJDULUHQ�ELGH]�GHVNULEDW]HQ� ]LUHQ� IHQRPHQR� OLQJXLVWLNR� DVNRN� MDWRUUL� OH[LNDOD� ]XWHOD

MDEHW]HDQ��OH[LNRD�KLW]�]HUUHQGD�ODXD�L]DWHWLN�LQIRUPD]LR�DEHUDWV�HWD�NRQSOH[XD�]XHQ�VLVWHPD�L]DWHUD

SDVDWX�]HQ��*DX]DN�KRUUHOD��ODQWDOGHDN�OH[LNR�KRULHN�HVNX]�HUDLNLW]HQ�KDVL�]LUHQ��.RGHWX�EHKDUUHNR

LQIRUPD]LR� NRSXUXD� LW]HOD� GD� HWD� JL]RQ�XUWH� DVNRWDNR� DKDOHJLQD� VXSRVDW]HQ� GX�� SURLHNWX� HUUDOGRL

                                                          
�

�KWWS���ZZZ�LWUL�EWRQ�DF�XN�HYHQWV�VHQVHYDO�
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JXW[L�EDW]XHQ�HVNX�GDJRHQD��DGLELGH]�&<&��('5�HGR�:RUG1HW���(VNX]NR�NRGHNHWDUHQ�DOWHUQDWLED

JLVD��OH[LNRDN�HGXNL]�EHWHW]HNR�ODJXQW]D�DXWRPDWLNR�HGR�VHPL�DXWRPDWLNRDN�HUH�ELODWX�L]DQ�GLUD��HWD

KRUUHNLQ�DUUHWD�EHVWHODNR�EDOLDELGH�OH[LNDOHQ�WUDWDPHQGXUD�]X]HQGX�]HQ��FRUSXV�HWD�KL]WHJLHWDUD�

+L]WHJLHWDWLN�(]DJXW]D�%DVH� /H[LNDODN� �(%/�� HUDX]L� L]DQ� GLUD�� (UDX]LWDNR� LQIRUPD]LRDUHQ� DUWHDQ�

VHPDQWLNDUL� GDJRNLRQHDQ�� JDUUDQW]LWVXHQD� DGLHUHQ� DUWHNR� KLHUDUNLDN� L]DQ� GLUD�� 7DPDOH]� ODQWDOGH

JHKLHQHN� KLW]HQ� DUWHNR� KLHUDUNLDN� EHVWHULN� H]LQ� L]DQ� GLWX]WH� ORUWX�� H]LQ� L]DQ� EDLWXWH� DXWRPDWLNRNL

HUDEDNL�]HLQ�]HQ�DGLHUD�HJRNLD��+RQHQ�VDOEXHVSHQD�/'2&(�KL]WHJLDUHNLQ�HJLQLNR� ODQD�GD��KL]WHJL

NRQNUHWX� KRUUHWDQ� NRGHWXWD� GDJRHQ� LQIRUPD]LR� ODJXQJDUULD� HUDELOL]� DXWRPDWLNRNL� HUDLNL� EDLWXWH

DGLHUHQ�DUWHNR�KLHUDUNLD��(UDX]LWDNR�(%/�JHKLHQDN� LQJHOHVHUDNR� L]DQ� GLUD�� HVNX]� HUDLNL� L]DQ�GLUHQ

RQWRORJLD�HWD�(%/�HUUDOGRLDN�EH]DOD��+RUUHN�JDLQRQW]HNR�KL]NXQW]DN�/13DUHQ�DXUUHDQ�SRVL]LR�DKXO

EDWHQ�X]WHQ�GLWX��%L�LUWHQELGH�RVDJDUUL�GDXGH�HJRHUD�KRUUHQ�DXUUHDQ�

• KL]NXQW]D�EDNRLW]HUDNR�GDXGHQ�FRUSXV�HWD�KL]WHJLHWDWLN�DELDWXWD�(%/DN�VRUW]HD

• LQJHOHVHUDNR�HUDLNL�GLUHQ�(%/HWD]�EDOLDW]HD�EHVWH�KL]NXQW]DWDUDNR�(%/DN�VRUW]HNR

+DX�GD��KL]NXQW]D�EDNRLW]HUDNR�GDXGHQ�EDOLDELGHHWD]�SURILWDWX��QROD�H]��EDLQD�EDLWD�HUH�LQJHOHVHUDNR

EDOLDELGHHWDQ�GDJRHQ�H]DJXW]D� LQWHUHVDW]HQ�]DLJXQ�KL]NXQW]DUD� QRODEDLW� LW]XOL��*XUH�XVWH]� HUOD]LR�

L]DHUDUHQ�QHXUULDUHQ�IRUPDOL]D]LRDN�EL�LUWHQELGH�KRULHWDQ�ODJXQGX�GH]DNH�

2UDLQ�DUWH�DLSDWX�GLWXJXQ�EL�PRWLED]LR�QDJXVLDN��HUOD]LR�L]DHUDUHQ�IRUPDOL]D]LRD�HWD�EDOLDELGH�OH[LNDO

HJLWXUDWXHQ� HUDLNXQW]D�� X]WDUWX� HJLWHQ� GLUD�� +L]NXQW]D� EDWHUDNR� HUOD]LR�L]DHUD� H]LQ� GD� GHILQLWX

KL]NXQW]D� KRUUHWDUDNR� EDOLDELGH� OH[LNDO� HJLWXUDWXULN� H]� EDGDJR�� EHUH]LNL� (%/� HWD� RQWRORJLDN�

%HVWDOGH� HUOD]LR�L]DHUD� JDEH� H]� GD� HUUD]D� EDOLDELGH� OH[LNDO� HJLWXUDWXDN� VRUW]HNR� ODJXQW]D�WUHVQD

DXWRPDWLNRDN� HJLWHD�� ,QJHOHVDUHQW]DW� HUDLNL� L]DQ� GLUHQ� (%/� HWD� RQWRORJLDN� HUDELOLD]� SRVLEOHD� GD

LQJHOHVHUDNR� HUOD]LR�L]DHUD� GHILQLW]HD�� +RUUHWD]� EDOLDWX]�� EHVWH� KL]NXQW]DWDQ� GDXGHQ� EDOLDELGH

HJLWXUDWXHQ� HUDX]WH� DXWRPDWLNRD� D]NDUWX� HWD� LQJHOHVHUD� ORW]HD� SRVLEOH� EDGD�� RUGXDQ� LQJHOHVHUDNR

VRUWX�GLUHQ�EDOLDELGHHWDQ�GDJRHQ�DEHUDVWDVXQD�[XUJDWX�DKDO�L]DQJR�GD��HWD�EDOLDELGH�DEHUDWV�KRULHN

EHVWH�KL]NXQW]HWDUDNR�HUH�HUDELOJDUULDN� L]DQJR�GLUD�� ,OGR�KRUUHWDWLN�EL� ODQ�QDJXVL�EXUXWX�QDKL� L]DQ

GLWXJX�� $OGH� EDWHWLN� JXUH� WDOGHDQ� LNHUNXQW]DUHQ� REMHNWX� L]DQ� GHQ�/H� 3OXV� 3HWLW� /DURXVVH� IUDQWVHV

KL]WHJLNR� DGLHUDN�:RUG1HW� LQJHOHV� (%/NR� DGLHUHWDUD� ORWX� GLWXJX�� (WD� EHVWHWLN�� KL]WHJLDQ� EHUWDQ

GDJRHQ� LQIRUPD]LRD]�HWD�:RUG1HWHUD�HJLQGDNR� ORWXUHWD]�EDOLDWX]��/33/�WLN�HUDX]LWDNR�KLHUDUNLDN

GHVDQELJXDWX�GLWXJX�

7HVL�ODQ� KRQL� HNLQ� JHQLRQHDQ� H]� ]HJRHQ� EDOLDELGH� OH[LNDO� HJLWXUDWX� ]DEDOLN� LQJHOHVD� H]� ]LUHQ

KL]NXQW]HQW]DW�� +RUL� GHOD� HWD� HUOD]LR�L]DHUD� LQJHOHVHNR� DGLHUHQW]DW� GHILQLWX� GXJX�� HWD� DGLHUD�
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GHVDQELJXD]LRD�EDLWD� WHVWX�]X]HQNHWD�HUH�LQJHOHVHNR�WHVWXHQ�JDLQHDQ�HJLQ�GXJX��(%/HQ�DEHUDVNHWD

HWD�WULQNRW]HDUL�GDJRNLRQHDQ��IUDQWVHVH]NR�KL]WHJL�EDW�]HJRHQ�HUD�VDNRQHDQ�ODQGXWD�WDOGHDQ��HWD�KRUL

VDLDWX�JDUD�DEHUDVWHQ��'HQD�GHQ��QDKL]�HWD�WHVL�KRQHWDQ�H]LQ�ODQGX�L]DQ�GXJXQ��HXVNDUD�GD�JDUDWXWDNR

WHNQLND�JX]WLHQ�D]NHQ�MRPXJD��JXUH�LNHUNXQW]D�WDOGHDQ�JHUWDW]HQ�GHQ�EH]DOD��-RUUDWX�GLWXJXQ�ELGHDN

HWD� D]WHUNHWDN� HXVNDUDUDNR�� HGR� RURNRUUHDQ� EHVWH� HGR]HLQ� KL]NXQW]DUDNR�� EDOLDELGH� OH[LNDO� ]DEDO

EDWHQ�HUDLNXQW]DUDNR�IXQWVD�GLUD�

,�%� +HOEXUXDN

0RWLED]LR� QDJXVLHL� HUDQW]XQH]�� HUOD]LR�L]DHUDUHQ� IRUPDOL]D]LRD� HWD� EDOLDELGH� OH[LNDO� HJLWXUDWXHQ

HUDLNXQW]D��EL�KHOEXUX�QDJXVL�MDUUL�GL]NLRJX�WHVL�ODQ�KRQL�

D� WHRULNRD��H]DJXW]DQ�RLQDUULWXWDNR�KLW]�HWD�NRQW]HSWXHQ�DUWHNR�HUOD]LR�L]DHUD�QHXUW]HD

E� SUDNWLNRD�� LQJHOHVH]NRDN� H]� GLUHQ� EDOLDELGH� OH[LNDO� HJLWXUDWXDN� DEHUDVWX� HWD� WULQNRW]HNR

WHNQLNDN�ODQW]HD

%L� KHOEXUXDN� EDOLDELGH� OH[LNDOHQ� LQJXUXDQ� GLKDUGXWH�� +HOEXUX� WHRULNRDUL� GDJRNLRQH]�� EDOLDELGH

OH[LNDOHWD]� SURILWDW]HQ� VDLDWXNR� JDUD� LQIHUHQW]LD� PRWD� EDW� DXUUHUD� HUDPDWHNR�� +HOEXUX� SUDNWLNRD

EDOLDELGH�OH[LNDO�DEHUDWVDJRHQ�HUDLNXQW]D]�DUL�GD��KL]WHJLHWDWLN�(%/HWDUD�

+HOEXUX�KDXHN�JDX]DW]HNR�KLUX�HJLQNL]XQ�QDJXVL�HUDPDQ�GLWXJX�DXUUHUD�

�� :RUG1HW�HQ�RLQDUULWXWDNR�'HQWVLWDWH�.RQW]HSWXDOD�GLVHLQDWX�HWD�LQSOHPHQWDWX�

�� /H�3OXV�3HWLW�/DURXVVH�IUDQWVHV�KL]WHJLNR�DGLHUDN�:RUG1HW�L�ORWX�

�� /H�3OXV�3HWLW�/DURXVVH�HWLN�HUDX]LWDNR�+L]WHJL�(]DJXW]D�%DVHNR� �+(%��DGLHUHQ�KLHUDUNLDN

GHVDQELJXDWX�HWD�WULQNRWX�

��� HWD� ��� HJLQNL]XQDN� DXUUHUD� HUDPDWHNR� EHKDUUH]NRD� L]DQ� GD�'HQWVLWDWH�.RQW]HSWXDOD� HUDELOW]HD�

$LSDW]HNRD� GD�� EHKLQ� +(%NR� DGLHUHQ� KLHUDUNLD� VHQGRD� HUDLNL� HWD� JHUR�� SRVLEOH� L]DQJR� GHOD

'HQWVLWDWH�.RQW]HSWXDOD�]X]HQHDQ�HUDLNLWDNR�KLHUDUNLD�KRUUHQ�JDLQ�DSOLNDW]HD��IUDQWVHVHUDNR�HUOD]LR�

L]DHUDUHQ�QHXUULD�ORUWX]��*XUH�KXUELOSHQ�KRQHQ�DW]HWLN�KRQDNR�KLSRWHVLD�GDJR�

,QJHOHVH]NRDN�H]�GLUHQ�(%/DN�VHQGRW]HNR�NDQSRNR�H]DJXW]D�EHKDU�GHOD��HWD�NDQSRNR�H]DJXW]D

KRUL�QRUPDOHDQ�LQJHOHVH]�HJRQ�EDGDJRHQH]��ORWXUD�HOHDQLW]HQ�ELGH]�HVNXUDWX�GDLWHNHHOD�
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*RLDQ� DLSDWX� EL� KHOEXUX� QDJXVLH]� JDLQ�� GHILQLWXWDNR� HUOD]LR�L]DHUDUHQ� QHXUULD� EHVWH� EL� DUORWDQ

DSOLNDWX�HWD�HEDOXDWX�QDKL� L]DQ�GXJX��%HUD]�JRLNR�HJLQNL]XQHWD]�JDLQ�EHVWH�EL�KDXHL�HUH�DXUUH�HJLQ

GLHJX�

�� 'HQWVLWDWH�.RQW]HSWXDODUHQ�DSOLND]LR��ILQW]H�HWD�HEDOXD]LRD��KLW]HQ�DGLHUD�GHVDQELJXD]LRD

�� 'HQWVLWDWH�.RQW]HSWXDODUHQ�DSOLND]LR�HWD�HEDOXD]LRD��WHVWX�]X]HQNHWD�DXWRPDWLNRD

,QJHOHVH]NR�+$'�EXUXW]HNR�:RUG1HW�JDLQHDQ�LQSOHPHQWDWXWDNR�'HQWVLWDWH�.RQW]HSWXDOD�EHVWHULN

H]�GXJX�HUDELOL��(JLQEHKDU�KRQHN�EHUH]�GXHQ�LQWHUHVD]�JDLQ��HUOD]LR�L]DHUD�HEDOXDW]HNR�HUDELOL�GXJX�

,]DQ� HUH� HUOD]LR�L]DHUD� ]X]HQHDQ� HEDOXDW]HNR� PHWRGR� DGRVWXULN� H]� GDJR�� HWD� QDKLDJR� L]DQ� GXJX

HJLQNL]XQ�SUDNWLNR�HWD�NRQSDUDJDUUL�EDWHQ�ELGH]�HEDOXDW]HD�

7HVWX�]X]HQNHWD� DXWRPDWLNRD� DXUUHUD� HUDPDQ� DKDO� L]DWHNR�� :RUG1HW� JDLQHNR� 'HQWVLWDWH

.RQW]HSWXDOD]� JDLQ�� H]DJXW]D� LWXUUL� H]EHUGLQDN� HUDELOL� GLWXJX�� $OGH� EDWHWLN� VLQWD[LDUL� EXUX]NR

H]DJXW]D��HWD�EHVWHWLN�KLW]HQ�PDL]WDVXQ�HWD�DJHUNLGHW]HL�GDJR]NLHQ�HUHGX�HVWDWLVWLNRDN�

,�&� 7HVLDUHQ�HJLWXUD

7HVLDUHQ�KHOEXUX�HWD�HJLQNL]XQHNLQ�NDSLWXOX�EDNRLW]DN�GXHQ�KDUUHPDQD�����WDXODQ�ODEXUELOGX�GXJX�

Tesiaren helburu nagusiak Eginkizunak Kapituluak
I Sarrera
II Baliabide Lexikalak

Ezagutzan oinarritutako hitz eta
kontzeptuen arteko erlazio-
izaera definitzea

WordNet-en oinarritutakok DK diseinatu eta
inplementatu

III Erlazio-Izaera eta
Dentsitate Kontzeptuala

DK aplikazio, fintze eta ebaluazioa: hitzen
adiera-desanbiguazioa

IV Hitzen Adiera-
Desanbiguazioa

DKren aplikazio eta ebaluazioa: testu-
zuzenketa automatikoa

V Zuzenketa Automatikoa

Ingelesa ez diren
hizkuntzetarako baliabide
lexikal egituratuak aberastu eta
trinkotzeko teknikak lantzea

Le Plus Petit Larousse frantses hiztegiko
adierak WordNet-i lotu, eta
Le Plus Petit Larousse-etik erauzitako HEBko
adieren hierarkiak desanbiguatu eta trinkotu

VI Hiztegi Ezagutza-
Basearen Aberasketa

VII Ondorioak
���WDXOD��WHVLDUHQ�HJLWXUD�HWD�KHOEXUX�QDJXVLDN

6DUUHUD�NDSLWXOX� KRQHQ� RQGRUHQ�� ,,�� NDSLWXOXDQ� �%DOLDELGH� /H[LNDODN�� (UDELOHUD� 3UDNWLNRDN��

EDOLDELGH� OH[LNDOHL� EXUX]� KLW]� HJLQJR� GXJX�� *DXU� HJXQ� /HQJRDLD� 1DWXUDODUHQ� 3UR]HVDPHQGXDQ

EDOLDELGH�OH[LNDODN�GXWHQ�JDUUDQW]LD�DLSDWX�RQGRUHQ��EDOLDELGH�JDUUDQW]LWVX�HWD�H]DJXQHQDN�DLSDWXNR

GLWXJX��DUUHWD�EHUH]LD�HVNDLQL]�WHVL�KRQHWDQ�HUDELOL�GLWXJXQ�FRUSXV��KL]WHJL�HWD�EDOLDELGH�HJLWXUDWXHL�

+LW]HQ�DGLHUD�GHVDQELJXD]LRDQ�6HPFRU�HWD�%URZQ�FRUSXVHWD]�EDOLDWXNR�JDUD�HPDLW]DN�HEDOXDW]HNR��HWD

WHVWX�]X]HQNHWDQ�� DLSDWXWDNRH]� JDLQ�� %DQN� RI� (QJOLVK� FRUSXVD� HUH� D]DOGXNR� ]DLJX�� +L]WHJLHL
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GDJRNLRQH]�/H�3OXV�3HWLW�/DURXVVH�HWD�2[IRUG�)UHQFK�(QJOLVK�'LFWLRQDU\�HUDELOL�GLWXJX��%DOLDELGH�OH[LNDO

HJLWXUDWXHL� GDJRNLRQHDQ�� :RUG1HW� ²� 'HQWVLWDWH� .RQW]HSWXDOD� LQSOHPHQWDW]HNR� DXNHUDWX� GXJXQ

KLHUDUNLD�²�EHVWH�RQWRORJLHNLQ�DOGHUDWXNR�GXJX�

,,,��NDSLWXOXDQ��(UOD]LR�,]DHUD�HWD�'HQWVLWDWH�.RQW]HSWXDOD��KLW]�HWD�DGLHUDN�KHUWVLNL�HUOD]LRQDWXWD

RWH� GDXGHQ� QHXUW]HNR� PRGXDN� D]WHUWX� HWD� WHVL�ODQ� KRQHQ� HNDUSHQ� QDJXVLHQD� GHQ� 'HQWVLWDWH

.RQW]HSWXDOD�DXUNH]WXNR�GXJX��'HQWVLWDWH�.RQW]HSWXDOD�D]DOGX�DXUUHWLN��HUOD]LR�L]DHUDUHQ�EHVWHODNR

IRUPDOL]D]LRDN� D]WHUWXNR� GLWXJX�� 'HQWVLWDWH� .RQW]HSWXDODUHQ� LQSOHPHQWD]LRD� D]DOW]HUDNRDQ�

HQSLULNRNL� HUDEDNL� EHKDUUHNR� SDUDPHWUR� EDW]XN� DXUNH]WXNR� GLWXJX�� 2QGRUHQ� RQWRORJLHQ� JDLQHDQ

GHILQLWXWDNR� HUOD]LR�L]DHUHQ� QDJXVLWDVXQD� GHIHQGLWXNR� GXJX�� HWD� RQWRORJLDWDQ� RLQDUULWXWDNRHQ

EDUUXDQ� 'HQWVLWDWH� .RQW]HSWXDODN� GDX]NDQ� DEDQWDLODN�� %XNDW]HNR� NDSLWXOX� KRQL� GDJR]NLRQ

HNDUSHQDN�HWD�HWRUNL]XQHNR�HJLQNL]XQDN�DLSDWXNR�GLWXJX�

,9�� NDSLWXOXDQ� �+LW]HQ� $GLHUD�'HVDQELJXD]LRD� 7HVWX� (UUHDOHWDQ�� 'HQWVLWDWH� .RQW]HSWXDOD

DSOLND]LR�SUDNWLNR�EDWHDQ�HEDOXDWX�QDKL�L]DQ�GXJX��HWD�ELGH�EDWH]�DSOLND]LR�KRUUHQ�HPDLW]HQ�DUDEHUD

'HQWVLWDWH� .RQW]HSWXDODUHQ� SDUDPHWURDN� GRLWX�� $XUUHNR� NDSLWXOXDQ� 'HQWVLWDWH� .RQW]HSWXDODUHQ

DEDQWDLOD� WHRULNR� HWD� SUDNWLNRDN� D]DOW]HQ� EDGLUD� HUH�� DSOLND]LR� SUDNWLNRHWDQ� HPDLW]D� RQDN� HPDWHQ

GLWXHOD� IURJDWX� QDKL� L]DQ� GXJX�� +LW]HQ� $GLHUD�'HVDQELJXD]LRDQ�� WHVWX� EDWHNR� KLW]� EDW� EHUH� ]HLQ

DGLHUDWDQ� HUDELOW]HQ� GHQ� HUDEDNL� EHKDU� GD�� (UOD]LR�L]DHUDUHQ� QHXUUL� JHKLHQDN� +LW]HQ� $GLHUD�

'HVDQELJXD]LRDQ� �EDWH]� HUH� L]HQHQ� GHVDQELJXD]LRDQ�� DSOLNDWX� L]DQ� GLUD�� HWD� DUH� JHKLDJR�� DVNRWDQ

KRUUHWDUDNR� GLVHLQDWX� L]DQ� GLUD� HVSUHVNL�� .DSLWXOX� KDX� DXUUHNDULHQ� D]WHUNHWD� EDWH]� KDVLNR� GD�

H]DJXW]D�LWXUUL� H]EHUGLQHQ� EHKDUUD� D]SLPDUUDWX]�� 2QGRUHQ� JXUH� HVSHULPHQWXDUHQ� GLVHLQXD� HWD

GHVDQELJXDW]HNR� 'HQWVLWDWH� .RQW]HSWXDOD� HUDELOW]HQ� GXHQ� DOJRULWPRD� D]DOGXNR� GLWXJX�� $XUUH]

DOGHWLN�GHVDQELJXDWXWD�GDJRHQ�FRUSXV�EDW�HUDELOL�GXJX��DXWRPDWLNRNL�QHXUWX�DKDO�L]DWHNR�VLVWHPDUHQ

GRLWDVXQD��&RUSXV�KRUUHWDNR��� ILW[DWHJL�]RUL]�DXNHUDWX�GLWXJX��HWD������� LQJXUX� L]HQ�GHVDQELJXDWX

GLWXJX�� :RUG1HW�HNR� DGLHUD� HJRNLD� HVOHLWXD]�� $WDO� EHUH]L� EDW� HUDELOLNR� GXJX� 'HQWVLWDWH

.RQW]HSWXDODUHQ� SDUDPHWURHQ� HUDJLQD� D]WHUW]HNR�� HWD� SDUDPHWURHQW]DNR� EDOLR� KREHUHQDN

DXNHUDW]HNR�� (PDLW]HQ� HEDOXD]LRDUHQ� RQGRUHQ�� EHVWH� PHWRGRHNLQ� DOGHUDWX� GXJX�� 2QWRORJLDQ

RLQDUULWXWDNR� EHVWH� EL� PHWRGR� LQSOHPHQWDWX� HWD� DSOLNDWX� GLWXJX�� HPDLW]D� RNHUUDJRDN� ORUWXD]�

%XNDW]HNR��NDSLWXOX�KRQHQ�HNDUSHQ�HWD�HWRUNL]XQHUDNR�ODQDN�

9��NDSLWXOXDQ��=X]HQNHWD�$XWRPDWLNRD��EHVWH�DSOLND]LR�SUDNWLNR�EDW�ODQGX�GXJX�LGD]NHWD�HUURUHHQ

]X]HQNHWD� DXWRPDWLNRDUHQ� LQJXUXDQ�� .DSLWXOX� KRQHWDQ� ]X]HQNHWD�SURSRVDPHQHQ� DUWHDQ� ]X]HQD

DXWRPDWLNRNL� DXNHUDW]HQ� VDLDW]HQ� GHQ� VLVWHPDUHQ� GLVHLQX� HWD� LQSOHPHQWD]LRD� DXUNH]WHQ� GLWXJX�

/HKHQEL]L� DXUUHNDULHQ� D]WHUNHWD� HJLQ� GXJX�� 2QGRUHQ� VLQWD[L� HWD� VHPDQWLNDQ� RLQDUULWXWDNR
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ELGHUDJDUULWDVXQ�D]WHUNHWDUHQ� HPDLW]DN� DXUNH]WHQ� GLWXJX�� 2QGRULR� EH]DOD� VHPDQWLNDUHQ� HNDUSHQD

H]LQEHVWHNRW]DW� MR� JHQXHQ�� *XUH� DOJRULWPRDQ� HUURUHD� D]DOW]HQ� GHQ� HVDOGL� HWD� WHVWXLQJXUXDUL

HUUHSDUDWXNR�GLRJX�SURSRVDPHQ�]X]HQD�DXNHUDW]HNR�RUGXDQ��/HKHQEL]L�HJLWXUD�VLQWDNWLNR�RQDUJDUULD

HPDWHQ� H]� GLWX]WHQ� SURSRVDPHQDN� ED]WHUWXNR� GLWXJX�� *DLQRQW]HNR� SURSRVDPHQHQ� DUWHDQ

HVDQDKLDUHQ� DOGHWLN� WHVWXLQJXUXDQ� ]HQW]X� JHKLHQ� HJLWHQ� GXHQD� DXNHUDWX� DKDO� L]DWHNR� H]DJXW]D

VHPDQWLNRD� HUDELOLNR� GXJX��$OGH� EDWHWLN�:RUG1HW�HQ� GDJRHQ� H]DJXW]D]� EDOLDW]HNR� L]HQHQ� DUWHNR

'HQWVLWDWH�.RQW]HSWXDOD�HUDELOL�GXJX��ELGH�EDWH]�'HQWVLWDWHDUHQ�HNDUSHQD�QHXUWXNR�GXJXODULN��%HVWH

DOGHWLN� FRUSXVHWDQ� RLQDUULWXWDNR� WHNQLNDN� HUH� HUDELOLNR� GLWXJX�� (EDOXD]LRD� EL� FRUSXV� H]EHUGLQHQ

JDLQHDQ� HJLQ� GXJX�� DUWLIL]LDONL� VRUWXWDNR� HUURUHHQ� FRUSXVD� HWD� FRUSXV� QDWXUDOD�� %XNDW]HNR�� EHVWH

NDSLWXOXHWDQ�OHJH]��HNDUSHQDN�HWD�HWRUNL]XQHUDNR�ODQD�D]DOGX�GLWXJX�

9,��NDSLWXOXDQ��+L]WHJL�(]DJXW]D�%DVHDUHQ�$EHUDVNHWD��WHVL�KRQHQ�EHVWH�KHOEXUXD�GHQ�LQJHOHVD�H]

GLUHQ�KL]NXQW]HWDUDNR�(%/HQ�DEHUDVWH�HWD�WULQNRW]HD�MRUUDWX�GXJX��/HKHQEL]L�DXUUHNDULDN�D]WHUWXNR

GLWXJX�� HWD�KL]WHJLHWDWLN� HUDX]LWDNR�KLHUDUNLHN� GDX]NDWHQ� DUD]RDN� D]DOGX��.RQWXDQ� KDUWX� EHKDU� GD

KLHUDUNLD� KRULHN� H]� GLUHOD� JX]WL]� GHVDQELJXDWXWD� HJRWHQ�� *DLQHUD�� HUDX]LWDNR� KLHUDUNLDN� VDNRQHUD

DSDOHNRDN� L]DQ� HWD� HONDUUHQJDQGLN� LVRODWXWD� HJRWHQ� GLUD�� HWD� KLHUDUNLDUHQ� JRL�PDLODQ� NRKHUHQW]LD

DUD]RDN�JHUWDW]HQ�GLUD��$UD]R�KDXHQ�LWXUEXUX�GLUD��KHLQ�EDWHDQ��KLHUDUNLDQ�JHUWDW]HQ�GLUHQ�ELJL]WDN

HWD� DGLHUD� EDW]XHN� KLHUDUNLDQ� H]LQ� NRNDWX� L]DQD�� HUODWRUH� EHUH]LHQ� ELGH]� GHILQLW]HQ� GLUHQDN� KDLQ

]X]HQ�HUH��$XUUHNDULHWDQ�EDOLDELGH�OH[LNDO�HOHDQLW]HQ�DUWHNR�ORWXUD�HUH�EHJLUDWX�GXJX��2QGRUHQ�JXUH

KXUELOSHQD�D]DOGX�GXJX�

(%/HQ� HUDLNXQW]D� VHQGRW]HD� SRVLEOHD� GHQ� DOD� H]� LNXVWHNR� IUDQWVHVHNR�/H� 3OXV� 3HWLW� /DURXVVH�HWLN

HUDX]LWDNR�+L]WHJL�(]DJXW]D�%DVHD�HUDELOL�GXJX��+(%�KRUL�/13UDNR�(%/�EH]DOD�HUDELOL�DKDO�L]DWHNR

DUHVWLDQ� DLSDWXWDNR� DUD]RDN� NRQSRQGX� EHKDUNR� OLUDWHNH�� %L� DUD]R� KRULHL� HUD� EDWHUDWX� EDWH]

HUDQW]XWHQ� VDLDWX�JDUD��+DVWHNR��ELJL]WD� HWD� HUODWRUH� ELGH]NR�GHILQL]LRDN� D]WHUWX�GLWXJX� HWD�KRULHN

/33/UD� ORWX�DKDO� L]DWHNR��NDQSRNR�(%/�EDWHUD� ORWX�GLWXJX�/33/NR�DGLHUD�JX]WLDN��*XUH�NDVXDQ

:RUG1HW� KDXWDWX� GXJX� NDQSRNR� (%/� EH]DOD�� 2QGRUHQ� KLHUDUNLDN� DXWRPDWLNRNL� GHVDQELJXDWX

GLWXJX��$]NHQLN�� /33/�:RUG1HW� ORWXUD� HUDELOL� GXJX�KLHUDUNLDN� HONDUUHNLQ� KDUUHPDQHWDQ� MDUW]HNR�

ELGH�EDWH]�JRL�PDLODNR�NRKHUHQW]LD�IDOWD�HUH�NRQSRQGXD]�

/33/WLN�HUDX]LWDNR�+(%D�:RUG1HW�L�ORW]HNR�KL]WHJL�HOHELGXQ�EDW�HUDELOL�GXJX��KL]NXQW]HQ�DUWHNR

]XEL�EH]DOD��/RWXUD�DXWRPDWLNRNL�HJLQ�DKDO�L]DWHNR�'HQWVLWDWH�.RQW]HSWXDOD]�EDOLDWX�JDUD��/33/NR

DGLHUD� EDNRLW]DUL�:RUG1HW�HNR� NRQW]HSWX� EDW� �HGR� JHKLDJR�� HVOHLW]HNR� EDOLRNR� GLJXQD��+LHUDUNLD

GHVDQELJXDW]HNR�KL]WHJLDQ�EHUWDQ�GDJRHQ� H]DJXW]D]� HWD�:RUG1HW�L� HJLQGDNR� ORWXUH]�EDOLDWX� JDUD�

+DLQEDW� WHNQLND� LQGHSHQGHQWH� HUDELOL� GLWXJX�� 'HQWVLWDWH� .RQW]HSWXDOD� EDUQH�� HWD� WHNQLND� KRULHN
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NRQELQDWX� RQGRUHQ� DGLHUD� HJRNLHQDN� DXNHUDWX� GLWXJX�� %XNDW]HNR�� NDSLWXOX� KRQHWDQ� HJLQLNR

HNDUSHQDN�HWD�HWRUNL]XQHUDNR�ODQD�ELOGX�GLWXJX�

.DSLWXOX�EDNRLW]HDQ�WHVL�ODQ�KRQHQ�HNDUSHQDN�DGLHUD]WHQ�VDLDWX�JDUD��$]NHQHNR�NDSLWXOXDQ�KRULHN

JX]WLDN�ELOGX�HWD�HWRUNL]XQHDQ�HJLQ�GDLWH]NHHQ�KREHNXQW]DN�HUH�DLSDW]HQ�GLWXJX�

0DPLDUHNLQ�KDVL� DXUUHWLN�� WHVL�KRQHQ�JDUDSHQHDQ�DUJLWDUDWXWDNR�DUWLNXOXHQ� LUDNXU�JLGD�D]DOGX�QDKL

GXJX�� ,UDNXU�JLGD�KRQHWDQ��DUWLNXOX�EDNRLW]DN� WHVL�KRQHQ�HJLWXUDQ�GXHQ� OHNXD�]HLQ�GHQ�DGLHUD]WHQ

GXJX��HWD�ELGH�EDWH]�DUWLNXOXHQ�]HUUHQGD�DXUNH]WX�HUH�

Kapitulua Atala Artikulua
III Erlazio-Izaera eta

Dentsitate Kontzeptuala
B.1 (Agirre et al., 1994b)

(Agirre & Rigau, 1995)
(Agirre & Rigau, 1996a)
(Agirre & Rigau, 1996b)

IV Hitzen Adiera-
Desanbiguazioa

(Agirre & Rigau, 1995)
(Agirre & Rigau, 1996a)
(Agirre & Rigau, 1996b)

V Zuzenketa automatikoa B.1
B

C

(Agirre, 93)
(Agirre et al., 1994b)
(Agirre et al., 1995)
(Agirre et al., 1998b)
(Agirre et al., 1998c)

VI Hiztegi Ezagutza-
Basearen aberasketa

C.1
D

(Rigau & Agirre, 1995)
(Rigau et al., 1997)
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6DUUHUDQ� DLSDWX� GXJX� WHVL� KRQHWDNR� KHOEXUXHQ� DW]HDQ� EDOLDELGH� OH[LNDO� HJLWXUDWXHQ� HUDLNXQW]D� HWD

HUDELOHUD�GDJRHOD��.DSLWXOX�KRQHWDQ�EDOLDELGH�OH[LNDODN�ODX�VDLOHWDQ�EDQDWXNR�GLWXJX��6DLO�EDNRLW]HNR

EDOLDELGH�H]DJXQ�HWD�HUDELOLHQDN�,,�$��DWDOHDQ�DLSDWXNR�GLWXJX��+RULHN�D]DOGX�RQGRUHQ��RQWRORJLDN�

(]DJXW]D�%DVH� /H[LNDO� �(%/�� HWD� +L]WHJL� (]DJXW]D�%DVHDN� �+(%��� VDLO� EHUGLQHDQ� VDLONDW]HNR

DUUD]RLDN�D]WHUWXNR�GLWXJX��,,�%��DWDOD���%XNDW]HNR�� WHVL�KRQHWDQ�HUDELOL�GLWXJXQ�EDOLDELGH� OH[LNDOHQ

H]DXJDUULDN�D]DOGXNR�GLUD�

,,�$� %DOLDELGH�OH[LNDO�PRWDN

%DOLDELGH�OH[LNDODN�ODX�VDLO�QDJXVLWDQ�EDQDWX�GLWXJX�

�� &RUSXVDN

�� +L]WHJLDN

�� (JLWXUDWXDN��H]DJXW]D�EDVH�OH[LNDODN�HWD�KL]WHJL�H]DJXW]D�EDVHDN

�� (JLWXUDWXDN��RQWRORJLDN

6DLONDSHQ� KRQHWDNR� RUGHQD� LQIRUPD]LRDUHQ� HODERUD]LR�PDLODUHQ� DUDEHUD� HJLQ� GXJX�� &RUSXVHWDQ

KLW]HL� EXUX]NR� LQIRUPD]LR� JRUGLQD� GDJR�� +L]WHJLHWDQ�� DOGL]�� OH[LNRJUDIRHN� NDWHJRULD�� HUDELOHUD

NRGHDN�� GHILQL]LRD�� DGLELGHDN�� HWDE�� ELOW]HQ� GLWX]WH�� +LW]DN� H]� H]LN�� KLW]HQ� DGLHUDN� HUH� D]DOW]HQ

]DL]NLJX�� +(%HWDQ� KL]WHJLHWDQ� GDJRHQ� LQIRUPD]LR� LQSOL]LWXD� HVSOL]LWX� ELKXUWX� HWD� KLW]HL� EXUX]NR

LQIRUPD]LR�OH[LNDOD�ELOW]HQ�GD��(%/HWDQ�/13UDNR�VLVWHPD�EDWHN�XOHUPHQ�HWD�VRUPHQD�HJLWHNR�KLW]HL

EXUX]� EHKDU� GXHQ� LQIRUPD]LR� JX]WLD� ELOW]HQ� GXWH�� 2QWRORJLDN� PXQGXDUL� EXUX]NR
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NRQW]HSWXDOL]D]LRDN� GLUD�� PXQGXDUL� HGR� DORU� NRQNUHWX� EDWL� EXUX]� MDNLQ� EHKDUUHNRDN� �JDX]D�

JHUWDNL]XQ��DUUD]RQDPHQGX��HWD�DEDU��VHQ�RQD�D]NHQ�ILQHDQ��ELOW]HQ�VDLDW]HQ�GLUHQDN�

,,�$��� &RUSXVDN

/LQJXLVWLNDUHQ� EDUUXDQ� DVSDOGLWLN� L]DQ� GLUD� OLQJXLVWLND� HQSLULNRD� DOGDUULNDWX� GXWHQDN�� +DXHQW]DW�

OLQJXLVWLND� DKR]NR� HGR� LGDW]L]NR� KL]NXQW]DUHQ� D]WHUNHWD� HQSLULNRDQ� RLQDUULWX� EHKDUNR� OLW]DWHNH

�0F(QHU\�	�:LOVRQ���������,GDW]L]NR�KL]NXQW]DUHQ�NDVXDQ��D]WHUNHWDUHQ�VXEMHNWXD�LGDW]L]NR�FRUSXV

EDWHN�RVDW]HQ�GX��7HVWX�PXOW]R�EDW�FRUSXV�L]DWHNR�ODX�EDOGLQW]D�MDUW]HQ�GLRWH�0F(QHU\�HWD�:LOVRQ�

HN�� ODJLQ� HUUHSUHVHQWDWLERHWDQ� RLQDUULWXD� HJRWHD�� WDPDLQD]� ILQLWXD� L]DWHD� HWD� PDNLQHN� WUDWDW]HNR

PRGXNRD� L]DWHD�� &RUSXVHN�� JDLQHUD�� HUUHSUHVHQWDW]HQ� GXWHQ� OHQJRDLD�DOGDHUDUHQ� HUUHIHUHQW]LD

HVWDQGDUUD�L]DWHNR�ERND]LRD�HGXNL�EHKDUNR�OXNHWH�

&RUSXVHWDQ�RLQDUULWXWDNR�OLQJXLVWLNDN�NULWLND�]RUURW]DN�MDVR�]LWXHQ�����KDPDUNDGDQ��LKDUGXHUD�DVNR

PXUUL]WX� ]HODULN�� ���� KDPDUNDGDWLN� DXUUHUD�� RUGHD�� RQDUSHQ� ]DEDOD� MDVR� L]DQ� GX��=DODQW]DULN� JDEH�

RUGHQDGRUHHQ� DKDOPHQD� HWD�PDNLQD]� WUDWDWX� GDLWH]NHHQ� WHVWXHQ� NRSXUXD� HWHQJDEH� KD]WHQ� MRDWHD�

EHVWHDN�EHVWH��GDXGH�OLQJXLVWLND�HQSLULNRDUHQ�EHUUDJHUSHQDUHQ�DW]HDQ��*DXU�HJXQ�OLQJXLVWLNDUHQ�DORU

JX]WLHWDUD�]DEDOGX�GX�EHUH�HUDJLQD��H]DJXW]D�EDVHHQ�DEHUDVNHWDUD�HWD�KLW]HQ�HWD�NRQW]HSWXHQ�DUWHNR

HUOD]LR�L]DHUHQ� LNHUNXQW]DUD� HUH�� ,,,��� ,9��� 9�� HWD� 9,�� NDSLWXOXHWDQ� LNXVLNR� GLWXJX� FRUSXVHWDQ

RLQDUULWXWDNR�WHNQLNHQ�DGLELGH�EDW]XN�

,QJHOHVHUDNR�HUUHIHUHQW]LD�FRUSXV�XJDUL�VRUWX�L]DQ�GLUD��(VWDWXEDWXDUUDN�L]DQ�]LUHQ�DLW]LQGDUL��%URZQ

GHULW]RQ�FRUSXVDUHNLQ��)UDQFLV�	�.XFHUD���������%UHWDLQLD�+DQGLNR�LQJHOHVDUHQW]DW�RQGRUHQ�HWRUUL

]HQ�/RQGRQ�/81'�FRUSXVD� �6YDUWYLN�� ������� HWD� RUGX]� JHUR� HWHQJDEH� DUL� GLUD� FRUSXVDN� EHUULWX�

VRUWX� HWD� DEHUDVWHQ�� &RUSXVHDQ� EHUH]� KLW]DN� EHVWHULN� H]� GDXGH�� WHVWX� JRUGLQDN�� EDLQD� FRUSXVHQ

HUDELOHUD� DVNR� ]DEDOW]HQ� GD� LQIRUPD]LR� OLQJXLVWLNRD� JHKLW]HQ� EDGLHJX�� ,QIRUPD]LR� KRUL� KLW]HQ

NDWHJRULD� L]DQ� GDLWHNH�� HGR� HVDOGLHQ� HJLWXUD� VLQWDNWLNRD� �DGLELGH]�� 3HQQ� 7UHHEDQN� GHODNRD� HGR

%LUPLQJKDP�HNR� %DQN� RI� (QJOLVK� FRUSXVD
�

�� 0XUUL]SHQ�*UDPDWLNHQ� ELGH]� �.DUOVVRQ� HW� DO�� �����

NDWHJRULD� HWD� HJLWXUD� VLQWDNWLNR]� HWLNHWDWX� GHQD��� HGR� LQIRUPD]LR� VHPDQWLNRD� �DXUUHUDJR� DLSDWXNR

GXJXQ�6HP&RU
�

�� KLW]HQ� DGLHUH]� HWLNHWDWX� GHQ�%URZQ� FRUSXVDUHQ� D]SLPXOW]RD��0LOOHU� HW� DO�� ����D��

(XVNDUDUDNR� (XVNDOW]DLQGLDN� 8=(,UHQ� ODJXQW]D]� ELOGX� L]DQ� GX� (JXQJR� (XVNDUDUHQ� %LONHWD

6LVWHPDWLNRD�� JHUUD� RQGRUHQJR� WHVWXHQ� ODJLQH]� RVDWXWDNR� PLORL� EDW� KLW]HWDNR� FRUSXVD� �8UNLD� 	

6DJDUQD���������,;$�WDOGHD�HXVNDUD�HVWDQGDUUD�ELOW]HQ�GXHQ�FRUSXV�]DEDODJR�EDW�ELOW]HQ�DUL�GD�

                                                          
�

�KWWS���WLWDQLD�FREXLOG�FROOLQV�FR�XN�ERHBLQIR�KWPO

�

�KWWS���ZZZ�FRJVFL�SULQFHWRQ�HGX�aZQ�



%$/,$%,'(�/(;,.2$.��(5$%,/(5$�35$.7,.2$.

��

7HVL� ODQ� KRQHWDUDNR� HUDELOL� GLWXJXQ� FRUSXVDN� %URZQ� �LNXV� ,9�� HWD� 9�� NDSLWXOXDN��� 6HPFRU� �,9�

NDSLWXOXDQ��HWD�%DQN�RI�(QJOLVK��9��NDSLWXOXDQ��GLUD��$XUUHUDJR�LNXVLNR�GLWXJX�KDXHL�EXUX]NR�GDWX

JHKLDJR�

,,�$��� +L]WHJLDN

/HQJRDLD�1DWXUDODUHQ�3UR]HVDPHQGXDQ������KDPDUNDGDUDLQRNR�VLVWHPHWDQ�DKDOHJLQDUHQ�JHKLHQJRD

VLQWD[L�HJLWXUHWDUD� HWD� VLQWD[LWLN� VHPDQWLNDUDNR� ]XELHWDUD� PXJDW]HQ� ]HQ�� /H[LNRD� DUD]RULN� JDEH

EHWHNR�OLW]DWHNHHQ�KLW]�]HUUHQGD�VRLO�EDW�EHVWHULN�L]DQJR�H]�]HOD�XVWH�]HQ��*DUDL�KRUUHWDQ�NRQWXUDWX

]LUHQ�/13UDNR� VLVWHPHQ� KHGDNXQW]DUDNR� DUD]R� QDJXVLHQD� OH[LNRD� XUULHJLD� L]DWHD� ]HOD�� HWD� OH[LNRD

HGXNL]� EHWHW]HD� XVWH� EDLQD� ODQ� QHNHWVXDJRD� ]HOD�� *DUDL� EHUGLQHDQ�� IRUPDOLVPR� VLQWDNWLNR� EHUUL

EDW]XN� HJLWXUD� VLQWDNWLNRHQ� SLVXD� OH[LNRLUD� SDVDW]HQ� KDVL� ]LUHQ�� OH[LNRDUHQ� HJLWXUD� NRQSOH[XDJR

ELKXUWX]�

/H[LNR� ]DEDO� HWD� NRQSOH[XHQ� HUDLNXQW]D� HVNX]� HJLWHD� JHKLHJL]NR� ODQD� L]DQJR� ]HOD� HWD�� KL]WHJLHWDQ

]HJRHQ� LQIRUPD]LRD� XVWLDW]HQ� DKDOHJLQGX� ]LUHQ�� +L]WHJL� HOHEDNDUUHWDQ� KLW]HQ� NDWHJRULD�

D]SLNDWHJRULD�� GHILQL]LRD�� HUDELOHUD� DGLELGHDN�� HWDE�� DXUNLWX� GDLWH]NH�� *DLQHUD� KLW]HQ� HVDQDKLDN

DQWRODWXWD�GDXGH��DGLHUHQ�ELGH]��7KHVDXUXV� L]HQHNR�KL]WHJLHWDQ�KLW]DN�HUHPX�VHPDQWLNRHQ�DUDEHUD

PXOW]RNDWXWD� GDXGH�� DXUUHWLN� HPDQGDNR� VDLONDSHQ� EDW� MDUUDLWX]�� %HUULNLDJR�� KL]WHJL� HOHELGXQHWDQ

GDJRHQ�LQIRUPD]LRD�HUH�XVWLDW]HQ�KDVL�GD��EDL�KL]NXQW]D�EDWHWLN�EHVWHUDNR�RUGDLQDN��EDLWD�KL]NXQW]D

EDWHNR�NRORND]LR�HGR�HUHPX�VHPDQWLNRD�EH]DODNR�LQIRUPD]LRD�HUH�

+L]WHJL�HOHEDNDUUHQ�DUWHDQ��EDW� L]DQ�GD� WUDWDWXD�EHUH]LNL��/RQJPDQ�'LFWLRQDU\� RI�&RQWHPSRUDU\�(QJOLVK

GHULW]RQD� �/'2&(�� 3URFWHU�� ������� %HUWDNR� GHILQL]LRDN� KL]WHJL� PXJDWX� EDW� HUDELOLD]� HJLQ� GLUD�

LQJHOHVD� LNDVWHQ� DUL� GLUHQHQW]DW� SHQWVDWXD�� %HVWDOGH�� DGLW]HQ� D]SLNDWHJRUL]D]LRDUL� EXUX]NR

LQIRUPD]LRD�� L]HQHQ� NRGH� SUDJPDWLNRDN�� DUOR� VHPDQWLNRDUL� EXUX]NR� NRGH� VHPDQWLNRDN�� HWD� DEDU

MDVRW]HQ�GLWX��/HQJRDLD�QDWXUDODUHQ�SUR]HVDPHQGXDQ�DLSDW]HQ�GLUHQ�EHVWH�KLUX�KL]WHJL�7KH�:HEVWHU·V

6HYHQWK� 1HZ� &ROOHJLDWH� 'LFWLRQDU\� �:��� *RYH�� �������2[IRUG� $GYDQFHG� /HDUQHU·V� 'LFWLRQDU\� RI� &XUUHQW

(QJOLVK��2$/'&(��+RUQE\��������HWD�&ROOLQV�&2%8,/'�(QJOLVK�/DQJXDJH�'LFWLRQDU\��&('��6LQFODLU�

������GLUD�� ,QJHOHVD�H]�GLUHQ�KL]NXQW]DWDQ�KL]WHJL� JXW[L� WUDWDWX� L]DQ�GLUD��*D]WHOHUDUDNR�� DGLELGH]�

'LFFLRQDULR�*HQHUDO� ,OXVWUDGR� GH� OD� /HQJXD�(VSDxROD� �'*,/(��$OYDU�� ������ GD� IRUPDWX� HOHNWURQLNRUD

SDVDWX� GHQ� JXW[LHWDNRD�� )UDQWVHVHUDNR�/H� 3OXV� 3HWLW� /DURXVVH� �/33/�� /DURXVVH�� ������ GDJR�� JXUH

WDOGHDQ�DQDOL]DWX�L]DQ�GHQD�HWD�WHVL�KRQHWDQ�ODQGX�GXJXQD��(XVNDUDUDNR��(XVNDO�+L]WHJLD� �6DUDVROD�

������GDJR�IRUPDWX�HOHNWURQLNRDQ�
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+L]WHJL� KDXHQ� HUDELOHUD� QDJXVLDN�� EHUWDWLN� LQIRUPD]LR� VLQWDNWLNRD� HUDX]WHD� �DGLELGH]�� $/9(<�NR

OH[LNRD�KRUUHOD�HUDLNL�]XWHQ��%RJXUDHY�	�%ULVFRH��������HWD�KDLHNLQ�+(%�HGR�(%/�EDW�HUDLNLW]HD

OLW]DWHNH��KXUUHQJR�DWDOHDQ�LNXVLNR�GXJXQ�EH]DOD��9,��NDSLWXOXD�HUH�D]WHUWXNR�GLWXJX�VDLDNHUD�KDXHN��

%HVWH� KL]WHJL� PRWD� EDW� WKHVDXUXVDN� GLUD�� VDUUHUDN� HGXNL� VHPDQWLNRDUHQ� DUDEHUD� DQWRODWXWD

GDX]NDWHQDN�� /HQJRDLD� QDWXUDODUHQ� SUR]HVDPHQGXDQ�5RJHW·V� 7KHVDXUXV� �.LUNSDWULFN�� ������ GH]HQWH

HUDELOL�L]DQ�GD�

+L]WHJL� HOHELGXQHQ� DUWHDQ� &ROOLQV� DUJLWDOHW[HDN� LQJHOHV�JD]WHODQLD�� LQJHOHV�IUDQWVHV�� LQJHOHV�LWDOLHUD�

HWD� DEDU� HVNXUDJDUUL� GDX]ND� IRUPDWX� HOHNWURQLNRDQ�� *D]WHODQLD� HWD� LQJHOHVDUHQ� DUWHDQ� HUH� EDGD

'LFFLRQDULR� 9R[�+DUUDS·V� (VHQFLDO� (VSDxRO�,QJOpV� �%LEORJUDI�� ������� 7HVL� ODQ� KRQHWDQ�2[IRUG� )UHQFK�

(QJOLVK�'LFWLRQDU\� �2)('��283�� ������ HUDELOL� GXJX�� (XVNDUDUL� GDJRNLRQHDQ� (OKX\DUUHQ� HXVNDUD�

JD]WHODQLD� KL]WHJLD� �(OKX\DU�� ������� $XOHVWLD� HWD� :KLWH�HQ� HXVNDUD�LQJHOHVD� KL]WHJLD� �$XOHVWLD� 	

:KLWH��������HWD�0RUULV�HQ�HXVNDUD�LQJHOHV�KL]WHJLD��0RUULV��������IRUPDWX�HOHNWURQLNRDQ�GDX]NDJX

,;$�WDOGHDQ�

,,�$��� (]DJXW]D�EDVH�OH[LNDODN�HWD�KL]WHJL�H]DJXW]D�EDVHDN

/HQJRDLD� QDWXUDOHQ� SUR]HVDPHQGX� VLQWDNWLNR� HWD� VHPDQWLNRD� HJLQ� DKDO� L]DWHNR�� OH[LNRLDN� KLW]

]HUUHQGD�L]DWHWLN�(%/�L]DWHUD�SDVDWX�GLUD��KLW]�HWD�DGLHUHL�EXUX]NR�LQIRUPD]LRD�GXWHQDN��(%/�EDWHQ

KL]NXQW]D� XOHUWX� DKDO� L]DWHNR� RUGHQDGRUHDN� KLW]HL� EXUX]� MDNLQ� EHKDUUHNR� JX]WLD� HJRQ� EHKDUNR

OLW]DWHNH� �<RNRL�� ������� (%/HQ� H]DXJDUUL� JDUUDQW]LWVXHQD� KHUHGHQW]LD� L]DWHQ� GD�� DGLHUDN

NODVH�D]SLNODVH� KLHUDUNLHQ� LQJXUXDQ� DQWRODW]HQ� GLUD� HWD� �&RSHVWDNH�� ������� (%/DN� HVNX]� HUDLNL

GDLWH]NH��DGLELGH]�:RUG1HW��0LOOHU�HW�DO�������E��HWD�('5��('5���������EDLQD�DVNRWDQ�KL]WHJLHWDWLN

HUDX]WHQ�GLUD��&RSHVWDNH��������%UXFH�HW�DO��������

/13DUHQ� EHVWH� LNXVSXQWX� EDWHWLN�� +(%HN� KL]WHJLHWDWLN� HUDX]LWDNR� LQIRUPD]LRD� MDVRW]HQ� GXWH

�$UWROD�� �������(UDX]LWDNR� LQIRUPD]LRDUHQ� DUWHDQ�� KHPHQ� HUH�� DGLHUHQ� KLHUDUNLDN� GLUD� DLSDJDUULDN�

+(%�EDWHWLN�(%/�EDW�HUDWRUUL�GDLWHNH��KL]WHJLWLN�]X]HQHDQ�(%/�HUDLNL�GDLWHNHHQ�EH]DOD��+(%�EDWHQ

HQIDVLD�KL]WHJLNR�LQIRUPD]LRDQ�GD��LQSOL]LWX�HJRQ�HWD�HVSOL]LWX�ELKXUWX�GHQD��JL]D�HUDELOW]DLOHDN�HGR

SURJUDPD�EDWHN� HUDELOW]HNR�PRGXDQ��(%/�EDWHQ� HQIDVLD�� RUGHD��/13�DSOLND]LRHWDUDNR�EDOLDJDUULD

L]DWHD�GD��7HVL�KRQL�GDJRNLRQH]��HUOD]LR�L]DHUD�GHILQLW]HNR�EHKDUUH]NR�LQIRUPD]LRD�GXWHQ�KHLQHDQ�H]

JDUD�JHKLHJL�DUGXUDWXNR�(%/�HGR�+(%�EDW�GHQHQW]��HWD�H]�GLWXJX�EHUHL]LNR�

(%/� HWD� +(%DN� HUDLNLW]HNR�� KL]WHJLHWDWLN� HUDX]L� L]DQ� GHQ� LQIRUPD]LR� VHPDQWLNRD� GHILQL]LRHQ

D]WHUNHWDWLN� HWRUUL� RKL� GD� EDWH]� HUH�� DGLHUHQ� KLHUDUNLD� HUDWX]�� HWD� KLW]HQ� �HGR� DGLHUHQ�� DUWHNR

EHVWHODNR�HUOD]LR�OH[LNDO�VHPDQWLNRDN�ILQNDWX]��/HKHQEL]L�GHILQL]LRHQ�DQDOLVL�VLQWDNWLNRD�HJLQ�EHKDU
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GD�� HWD� RQGRUHQ� DQDOLVLDUHQ� HPDLW]DWLN� HUOD]LR� OH[LNDO�VHPDQWLNRHQ� HUDX]NHWD�� (UOD]LR� KRULHWDQ

D]DOW]HQ�GLUHQ�KLW]HQ�GHVDQELJXD]LRD�HUH�HJLQ�EHKDU�GD��DGLHUHQ�DUWHNR�HUOD]LRDN�HGXNL�DKDO�L]DWHNR�

+RQL�EXUX]NR�]HKD]WDVXQ�JHKLDJR�LNXVLNR�GLWXJX�9,��NDSLWXOXDQ�

$WDO�KRQHWDQ�EDQDQ�EDQD�LNXVLNR�GLWXJX�HVNX]�HUDLNL�GLUHQ�(%/�EDW]XN��:RUG1HW��(XUR:RUG1HW�

,WHP�HWD�('5�GLUHODNRDN�� HWD�KL]WHJLHWDWLN� HJLQGDNR� HUDX]NHWD� DXWRPDWLNRDQ� DULWX�GLUHQ�SURLHNWX

EDW]XN� �$FTXLOH[��1RXQVHQVH��0LQG1HW�HWD�+L]WVXD���$UOR�KRQHWDQ�HJLQ� L]DQ� GLUHQ� ODQDN� XJDULDN

L]DQGD�� H]� JDUD� ]HUUHQGD� H[KDXVWLERD� HJLWHQ� VDLDWX�� HVDQJXUDWVXHQDN� ELOW]HQ� EDL]LN�� +L]WHJLHQ

HUDX]NHWDUL�EXUX]NR�ODQ�JHKLDJR�9,��NDSLWXOXDQ�DLSDWXNR�GLWXJX�

,,�$���D� :RUG1HW��(XUR:RUG1HW�HWD�,WHP

:RUG1HW� (%/D� �0LOOHU� HW� DO�� ����E�� VLQRQLPLDUHQ� LQJXUXDQ� DQWRODWXWD� GDJR�� 6LQRQLPR� PXOW]R

EDNRLW]D�� V\QVHW� GHULW]RQD�� KLW]HQ� DGLHUD]� HUDWXWD� GDJR�� HWD� NRQW]HSWX� EDW� HUUHSUHVHQWDW]HQ� GX�

:RUG1HW�HNR� V\QVHW�HQ� DUWHDQ� HUOD]LR� OH[LNDO� DQLW]� GDXGH�� EDLQD� EDWH]� HUH� KLSHURQLPLD� HWD

PHURQLPLD� GLUD� ODQGXWD� GDXGHQDN�� 6\QVHW�DN� EHUH]� KLHUDUNLDWDQ� DQWRODW]HQ� GLUD�� EDLQD� PXOW]R

VHPDQWLNR�QDJXVLHWDQ�HUH�PXOW]RNDWXWD�GDXGH�� ,]HQHQ�NDVXDQ����HUHPX�VHPDQWLNR�EHUHL]WHQ�GLUD�

.RQW]HSWX�NRSXUXDUL�GDJRNLRQH]��:RUG1HW�����EHUWVLRDQ�RURWDUD��������NRQW]HSWX�GDXGH��������

KLW]HQW]DW�� L]HQHQ�NDVXDQ��������NRQW]HSWX�HWD�������� L]HQ��:RUG1HW�HGR]HLQHN�HVNXUDWX�GH]DNH

,QWHUQHW�ELGH]
�

��HWD�JDXU�HJXQ�RVR�HUDELOLD�GD�/13�LQJXUXNR� LNHUNXQW]DQ��DUWLNXOXHQ�]HUUHQGD�EDW

LNXVL�GDLWHNH�:RUG1HW�HNR�DPDUDXQ�RUULDQ���*XN�HUH�:RUG1HW�HUDELOL�GXJX�DGLHUHQ�DUWHNR�HUOD]LR�

L]DHUD�GHILQLW]HNR� �LNXV�,,,��NDSLWXOXD���+XUUHQJR�DWDOHDQ��:RUG1HW�L�EXUX]NR�]HKD]WDVXQ�JHKLDJR

LNXVLNR�GLWXJX�

(XUR:RUG1HW
�

� �9RVVHQ�� ������ SURLHNWXD� ����DQ� KDVL� HWD� ����UDLQR� OX]DWXNR� GHQ� SURLHNWX

HXURSDUUD�GD��(%/�KRQHN�:RUG1HW�HQ�GLVHLQXDUHQ�DQW]HNRD�HUDELOW]HQ�GX��EDLQD�(XURSDNR�]RUW]L

KL]NXQW]DWDUD� ]DEDOW]HQ� GD�� :RUG1HW�HQ� EDLQR� KL]NXQW]D� EDUQHNR� HUOD]LR� PRWD� JHKLDJR� GDXGH�

EDWH]�HUH�NDWHJRULD�H]EHUGLQHQ�DUWHNRDN��2UDLQGLN�HGXNLD�JX]WL]�EHWH�JDEH�GDJR��EDLQD�GLUXGLHQH]

KHPHQ�HUH�EDWH]�HUH�KLSHURQLPLD�HUOD]LRD� L]DQJR�GD� ODQGXHQD��+L]NXQW]DUHQ�EDUQH�HUOD]LRH]�JDLQ�

NRQW]HSWXDN� :RUG1HW�HNR� V\QVHW�HUD� ORWXWD� GDXGH�� ,QWHU�/LQJXDO� ,QGH[� GHULW]RQDUHQ� ELGH]�

KL]NXQW]HQ�DUWHNR�RUGDLQDN�HUUHSUHVHQWDWX]��+RUUHWD]�JDLQ��KL]NXQW]DWLN�DSDUWHNR�PRGXOXDQ�*RL�

RQWRORJLD� EDW� �WRS� RQWRORJ\�� HWD� 'RPHLQX�RQWRORJLDN� �GRPDLQ� RQWRORJ\�� HUH� EDGDXGH�� /HKHQEL]LNRDN

:RUG1HW�H]EHUGLQHQ�JRL�DOGHNR�V\QVHW�DN�H]DXJDUUL�VHPDQWLNRHQ�DUDEHUD�VDLONDW]HD�DKDOELGHUDW]HQ

GX��HWD�QRODEDLW�HVDWHNR��:RUG1HW�HQ�HUHPX�VHPDQWLNRHQ�SDSHUD�MRNDW]HQ�GX��QDKL]�HWD�PRWLED]LR

                                                          
�

�KWWS���ZZZ�FRJVFL�SULQFHWRQ�HGX�aZQ

�
�KWWS���ZZZ�OHW�XYD�QO�aHZQ�
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OLQJXLVWLNR�VDNRQDJRDN�KDUWX�GLUHQ�NRQWXDQ�����NRQW]HSWX�HGR�H]DXJDUUL� VHPDQWLNRN�RVDW]HQ�GXWH

JRL�RQWRORJLD� KDX�� +L]NXQW]D� EDNRLW]HUDNR� HGXNLD�� GDJRNLRQ� WDOGHDN� HVNXUD� GDX]NDQ� EDOLDELGHH]

EDOLDWX]�EHWHW]HQ�GXWH��2UDLQJR]�H]�GDJR�HGXNLHQ�NRSXUXDUHQ�EHUULULN��EDLQD�EDL�WDOGH�JX]WLHQ�DUWHDQ

DGRVWXWDNR�RLQDUUL]NR�NRQW]HSWXHQ�]HUUHQGD�������NRQW]HSWX]�RVDWXD�GDJRHQD�

'RQRVWLDNR� ,QIRUPDWLND� )DNXOWDWHNR� /HQJRDLD� 1DWXUDODUHQ� 3UR]HVDPHQGXUDNR� ,;$� WDOGHD
�

(XUR:RUG1HW� SURLHNWXUD� ORWXWD� GDJR�� NDQSRNR� HUDLNLW]DLOH� EH]DOD�� +RUUHQ� LQJXUXDQ�� HWD� (VWDWX

PDLODNR�,7(0�SURLHNWXDUHQ
�

�EDUQHDQ��(XVNDUDUDNR�:RUG1HW�D�HUDLNLW]HQ�DUL�JDUD�(XUR:RUG1HW�

HNR� GLVHLQXD� MDUUDLWXD]�� (XUR:RUG1HW�HNR� JD]WHOHUD� HWD� HXVNDUDUDNR� :RUG1HW�HQ� HUDLNXQW]D

DXWRPDWLNRDQ� HUDELOW]HQ� DUL� GLUHQ� WHNQLNDN�� WHVL� ODQ� KRQHQ� 9,�� NDSLWXOXDQ� LNXVLNR� GLWXJXQHQ

DQW]HNRDN�GLUD��JXN�IUDQWVHVHNR�KL]WHJLD�:RUG1HW�L�ORW]HNR�HUDELOL�GLWXJXQHL�KHUWVLNL�ORWXDN�

,,�$���E� ('5

-DSRQLDNR� LNHUNXQW]D�DJHQW]LDN�� LW]XOSHQ� DXWRPDWLNRDQ� OH[LNRDUHQ� JDUDSHQDN� ]HXNDQ� JDUUDQW]LD

LNXVLWD�� -DSDQ�(OHFWURQLF�'LFWLRQDU\�5HVHDUFK� ,QVWLWXWH� VRUWX�]XHQ������XUWHDQ�� MDSRQLHUD�HWD� LQJHOHVDUHQ

WUDWDPHQGX� DXWRPDWLNRUDNR� OH[LNRD� HUDLNL� ]H]DWHQ� �<RNRL�� ������ ('5� ������� 3URLHNWX� HUUDOGRL

KRQHN� �� XUWH� RQGRUHQ� EHUH� HPDLW]DN� VDOPHQWDQ� MDUUL� ]LWXHQ�� +L]NXQW]D� EDNRLW]HUDNR� FRUSXVD�

DJHUNLGHW]D�HWD�HVDOGL�DQDOL]DWXHQ�EDVHDN�ELOGX�]LWX]WHQ��HWD���������KLW]�LQJXUXNR�OH[LNRLDN�HUDLNL�

+RUUHWD]� JDLQ� OH[LNRL� HOHELGXQDN� HWD� ���������� NRQW]HSWX� ELOW]HQ� GLWXHQ�(%/D� HUH� VRUWX� GLWX]WH�

.RQW]HSWXDN� ELOW]HQ� GLWXHQ� H]DJXW]D�EDVHDN� NRQW]HSWXHQ� GHVNULEDSHQDN� HWD� NRQW]HSWXHQ� DUWHNR

HUOD]LR�OH[LNDO�DQLW]�ELOW]HQ�GLWX��KLHUDUNLD�RVDW]HQ�GXHQ�D]SLNODVH�HUOD]LRD�L]DQLN�JDUUDQW]LWVXHQD�

,,�$���F� $FTXLOH[

$FTXLOH[
�

� �%ULVFRH� HW� DO�� ������ SURLHNWXDUHQ� KHOEXUXD� KL]WHJL� HOHNWURQLNRHWDWLN� �HOHEDNDU� HWD

HOHELGXQDN�� LQIRUPD]LR� OH[LNDOD� HUDX]WHNR� WUHVQD� HWD� PHWRGRORJLD� DXWRPDWLNRDN� JDUDW]HD� ]HQ�

(XURSDNR� ODX� KL]NXQW]DUHQW]DW�� +L]WHJLHWDWLN� HUDX]LWDNR� LQIRUPD]LRDUHNLQ� /13UDNR

DSOLND]LRHWDUDNR�(%/�HOHDQLW]�EDWHQ� SURWRWLSRD� VRUWX� ]XWHQ��$GLELGH]�� L]HQHWDQ� MDQDULDUL� EXUX]NR

D]SLPXOW]RD�ODQGX�]XWHQ��LQJHOHVHUDNR�������HWD�EHVWH�KL]NXQW]DWDUDNR�����DGLHUD�LQJXUX�WUDWDWXD]�

+L]WHJL� HOHEDNDUUHWDWLN� HJLQGDNR� HUDX]NHWD� DXWRPDWLNRDUHQ� HQIDVLD� KLHUDUNLHQ� HUDLNXQW]DQ� MDUUL

]XWHQ�� QDKL]� HWD� EHVWHODNR� DWULEXWX� HWD� HUOD]LRDN� HUDX]WHQ� HUH� VDLDWX�� +LHUDUNLD� DXWRPDWLNRNL

HUDLNLW]HNR� RUGXDQ� H]� ]XWHQ� DGLHUD�GHVDQELJXD]LRUDNR� LUL]SLGH� DXWRPDWLNR� JDUELULN� SURSRVDWX

�&RSHVWDNH��������

                                                          
�

�KWWS���L[D�VL�HKX�HV�

�

�KWWS���VHQVHL�LHHF�XQHG�HV�LWHP�

�

�KWWS���ZZZ�FO�FDP�DF�XN�5HVHDUFK�1/�DFTXLOH[�
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,,�$���G� 1RXQ6HQVH

1RXQ6HQVH�/'2&(�KL]WHJLWLN�HUDX]L�GHQ�(%/DUHQ�L]HQD�GD��:LONV�HW�DO��������%UXFH�HW�DO��������

1RXQ6HQVH�HQ�� KLW]HQ� GHILQL]LRHWDNR� WHVWXH]� JDLQ�� /'2&(�Q� GDXGHQ� NRGH� SUDJPDWLNR� HWD

VHPDQWLNRHWDWLN�HUDX]LWDNR�LQIRUPD]LRD�HUH�GDJR��(QIDVL�KDQGLHQD�L]HQHQ�KLHUDUNLD�HUDLNLW]HDQ�MDUUL

GD� HWD�KRUUHWDUDNR�KL]WHJLNR�GHILQL]LRDN� DQDOL]DWX� HWD�GHVDQELJXDWX�RQGRUHQ�KLSHURQLPLD� HUOD]LRD

HUDX]WHQ�GD�DGLHUHQ�DUWHDQ��(PDLW]D�EH]DOD��������DGLHUHQ�DUWHNR�KLHUDUNLD�ORUWX�]XWHQ�

,,�$���H� 0LQG1HW

0LQG1HW� �5LFKDUGVRQ�� ������ /'2&(� HWD� $PHULFDQ� +HULWDJH� 'LFWRQDU\� KL]WHJLHWDWLN� HUDX]LWDNR

LQIRUPD]LRD]� HUDLNL� GD��'HILQL]LRHWDWLN� KLSHURQLPLD]� DSDUWH� EHVWH� ��� HUOD]LR� HUH� HUDX]L� L]DQ� GLUD�

L]HQ�� DGMHNWLER� HWD� DGLW]HQW]DW�� DGLHUDN� GHVDQELJXDWX� HJLQ� GLUHODULN�� +RUUHN� H]� GX� EHUULNXQW]D

JHKLHJL]NRULN�VXSRVDW]HQ�EHUH]��$FTXLOH[��1RXQ6HQVH��HWD�EHVWH�KDLQEDW�SURLHNXHWDQ�HUH�SODQWHDWX

L]DQ� GD� HWD�� %DLQD� 0LQG1HW� GD� WHNQLND� KRULHQ� DSOLND]LR� ]DEDOH]� HJLQLNR� OHKHQEL]LNR� (%/D�

HUDJLQNRUWDVXQ�KDQGLD�RPHQ�GXHQD��(PDLW]D���������DGLHUDWDNR�VDUH�VHPDQWLNRD�GD�

,,�$���I� +L]WVXD�HWD�$QKLW]

+L]WVXD� �$UWROD��������/H�3OXV�3HWLW�/DURXVVH� �/33/��KL]WHJLWLN� HUDX]LWDNR�+L]WHJL� 6LVWHPD�8UJD]OH

$GLPHQWVXD�GD��%HUH�IXQW]LRQDOLWDWHDUHQ�RLQDUULDQ�DXWRPDWLNRNL�VRUWXWDNR�+(%�DEHUDWV�EDW�GDJR�

+LSHURQLPLD�HUOD]LRDUHQ�LQJXUXDQ�DQWRODWXWD�GDJR�EDWH]�HUH�EDLQD�EHVWH����HUOD]LR�HUH�HUDX]L�]LUHQ�

L]HQ��DGLW]�HWD�DGMHNWLERHQW]DW��/33/�NR�DGLHUD�JX]WLHWDWLN��QDKL]�HWD�GHQDN�DQDOL]DWX��������DGLHUD

VDUWX� ]LUHQ� +(%DQ�� 7HVL� KRQHWDNR� ,9�� NDSLWXOXDQ�� NRSXUX� KRUL� ]DEDOGX� HWD� L]HQHQ� ������

DGLHUHQW]DW� HUDWRUULNR� GXJX� KLHUDUNLD� GHVDQELJXDWXD�� $XUUHUDJR� DLSDWXNR� GLWXJX� +(%� KRQHQ

H]DXJDUUL�JHKLDJR�

+L]WVXD� +(%� HOHEDNDUUD� EDGD�� $QKLW]� SURLHNWXDQ� �$UUHJL�� ������ HOHDQL]WDVXQDUHQ� GLPHQWVLRD

HUDQVWHQ�]DLR��+RUUHWDUDNR�IUDQWVHV�HWD�HXVNDUD]NR�EL�+(%�HOHEDNDUUHQ�DUWHNR�]XELD�HUDLNLW]HQ�GD�

KL]WHJL�HOHELGXQHWDQ�RLQDUULWX]��,W]XOSHQJLQW]DUDNR�ODJXQW]D�GHQ�VLVWHPD�KRQHQ�SURWRWLSRDN�����KLW]

HWD�����NRQW]HSWX�GDX]ND�HXVNDUD]NR�SDUWHDQ�HWD�����KLW]�HWD������NRQW]HSWX� IUDQWVHVHNR�]DWLDQ�

+RULHQ�DUWHDQ�����ORWXUD�HOHELGXQ�ODQGX�GLUD�

,,�$��� 2QWRORJLDN

$UHVWLDQ�HVDQ�GXJXQ�EH]DOD��RQWRORJLDN�PXQGX�HUUHDODUHQ�NRQW]HSWXDOL]D]LRDN�GLUD��PXQGX�HUUHDODUL

EXUX]NR� LQIHUHQW]LDN� HJLWHNR� JDLWDVXQD� GXWHQDN�� 'HILQL]LR� ODXVR� KDX� DXNHUDWX� GXJX�� $GLPHQ

$UWLIL]LDODUHQ�DUORDQ�GHILQL]LR�]HKDW]DJRHN�NRQWUREHUWVLD�SL]WHQ�EDLWXWH��HWD� WHVL�KRQL�GDJRNLRQHDQ
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RQWRORJLHQ� H]DXJDUUL� EDW� L]DQJR� GHODNR� JXUHW]DW� JDUUDQW]LWVXHQD�� KLHUDUNLD� GDUDELOWHOD� EL]NDUUH]XU

EH]DOD�� 2QWRORJLDN� DSOLND]LR� DVNRWDUDNR� HUDLNL� L]DQ� GLUD� �VRIWZDUHDUHQ� EHUUHUDELOJDUULWDVXQD�

PHGLNXQW]DNR�VLVWHPD�DGLWXDN��GDWX�EDVH�KHWHURJHQHRHQ�LQWHJUD]LRD�� OHQJRDLD�QDWXUDOHQ�VRUNXQW]D�

XOHUPHQ��LW]XOSHQ��HWD�DEDU���HWD�QRUPDOHDQ�HUHPX�HVSH]LILNRHWDUDNR�HUDLNL�RKL�GLUD��+DOD�HUH��EDGLUD

H]DJXW]D�RURNRUUDJRD�ELOW]HQ�VDLDW]HQ�GLUHQDN�HUH��DGLELGH]�0LNURNRVPRV��6HQVXV��&<&��HWDE��,NXV

GLW]DJXQ�RQWRORJLDN�GHILQLW]HNR�HJLQ�GLUHQ�VDLDNHUD�EDW]XN�

2QWRORJ\�LD�D�PRGHO�RI�WKH�ZRUOG��DQ�RQWRORJ\�GHILQHV�WKH�ZD\V�LQ�ZKLFK�FRQFHSWV�DUH�UHODWHG��WKHLU

UHODWLYH� VLJQLILFDQFH��DQG� WKHLU�GHSHQGHQFLHV��7KH�PRVW� VLJQLILFDQW� UHODWLRQVKLS�EHWZHHQ� FRQFHSWV� LQ

WKH� RQWRORJ\� LV� WKDW� RI� �K\SRQ\P�K\SHUQ\P\��ZKLFK� GHWHUPLQHV� LI� D� FRQFHSW� EHORQJV� WR� WKH� FODVV

GHILQHG�E\�DQRWKHU�FRQFHSW���2Q\VKNHYLFK�	�1LUHQEXUJ�������

2QWRORJLHV� DUH� RIWHQ� HTXDWHG� ZLWK� WD[RQRPLF� KLHUDUFKLHV� RI� FODVVHV�� FODVV� GHILQLWLRQV�� DQG� WKH

VXEVXPSWLRQ�UHODWLRQ��EXW�RQWRORJLHV�QHHG�QRW�EH� OLPLWHG�WR� WKHVH� IRUPV��«�7KH�ZRUG��RQWRORJ\�

VHHPV�WR�JHQHUDWH�D�ORW�RI�FRQWURYHUV\�LQ�GLVFXVVLRQV�DERXW�$,��,W�KDV�D�ORQJ�KLVWRU\�LQ�SKLORVRSK\�

LQ�ZKLFK� LW� UHIHUV� WR� WKH� VXEMHFW� RI� H[LVWHQFH�� ,W� LV�DOVR� RIWHQ� FRQIXVHG�ZLWK� HSLVWHPRORJ\��ZKLFK� LV

DERXW�NQRZOHGJH�DQG�NQRZLQJ��«,Q�WKH�FRQWH[W�RI�NQRZOHGJH�VKDULQJ��,�XVH�WKH�WHUP�RQWRORJ\�WR

PHDQ�D� VSHFLILFDWLRQ� RI�D� FRQFHSWXDOL]DWLRQ��7KDW� LV�� DQ� RQWRORJ\� LV� D� GHVFULSWLRQ� �OLNH� D� IRUPDO

VSHFLILFDWLRQ� RI� D� SURJUDP�� RI� WKH� FRQFHSWV� DQG� UHODWLRQVKLSV� WKDW� FDQ� H[LVW� IRU� DQ� DJHQW� RU� D

FRPPXQLW\� RI� DJHQWV�� 7KLV� GHILQLWLRQ� LV� FRQVLVWHQW� ZLWK� WKH� XVDJH� RI� RQWRORJ\� DV� VHW�RI�FRQFHSW�

GHILQLWLRQV�� EXW� PRUH� JHQHUDO��$QG� LW� LV� FHUWDLQO\� D� GLIIHUHQW� VHQVH� RI� WKH� ZRUG� WKDQ� LWV� XVH� LQ

SKLORVRSK\��*UXEHU�������
� �

�

$Q�RQWRORJ\�LV�D�VSHFLILFDWLRQ�RI�D�FRQFHSWXDOL]DWLRQ��«�LV�D�ORJLFDO�WKHRU\�ZKRVH�PRGHOV�FRQVWUDLQ

D�SDUWLFXODU� FRQFHSWXDOL]DWLRQ��ZLWKRXW� H[DFWO\� VSHFLI\LQJ� LW«�� ,Q�PDQ\� FDVHV�� WKH�D[LRPV� RI�DQ

RQWRORJ\�RQO\�H[SUHVV�VXEVXPSWLRQ� �,6$��UHODWLRQVKLSV�EHWZHHQ�XQDU\�SUHGLFDWHV��EXW� RI� FRXUVH�D

PRUH� GHWDLOHG� D[LRPDWL]DWLRQ� LV� RIWHQ� QHFHVVDU\� LQ� RUGHU� WR� H[FOXGH� XQZDQWHG� LQWHUSUHWDWLRQV

�*XDULQR�������

                                                          
���

�KWWS���ZZZ�NVO�VWDQIRUG�HGX�NVW�ZKDW�LV�DQ�RQWRORJ\�KWPO
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$XWRUH�JX]WLDN�GDXGH�DGRV�RQWRORJLDN�RVR�KHWHUHRJHQHRDN�GLUHOD� HVDWHDQ��QRUEHUDUHQ�EHKDUUHWDUD

QHXUULUD� HJLQDN��+DOD� HUH�� RQWRORJLD� GHQHN� HGXNLW]HQ� GXWH� NRQW]HSWX� ]HUUHQGD� EDW� HWD� NRQW]HSWX

KRULHQ� DUWHNR� KLHUDUNLD�� NODVH�D]SLNODVH� HUOD]LRDN� HJLWXUDWXWD� GDJRHQD�� +RUL� L]DWHQ� GD� RQWRORJLHQ

H]DXJDUULULN�JDUUDQW]LWVXHQHWDNRD��JRLDQ�DLSDWXWDNR�GHILQL]LR�JX]WLHWDQ�D]DOW]HQ�GHQD��,NXV�GLW]DJXQ

/HQJRDLD�1DWXUDODUHQ�3UR]HVDPHQGXDUHNLQ�]HULNXVLD�GXWHQ�RQWRORJLD�JDUUDQW]LWVXHQHWDNR�KLUX��HWD

RQGRUHQ�DULWXNR�JDUD�RQWRORJLD�HWD�+(%�(%/HQ�DUWHNR�EHUGLQWDVXQ�HWD�H]EHUGLQWDVXQHL�EXUX]�

,,�$���D� 0LNURNRVPRV

0LNURNRVPRV�HNR
� �

� RQWRORJLD� �2Q\VKNHYLFK� 	� 1LUHQEXUJ�� ������ 2QWRV� ]HULW]RQ� RQWRORJLDWLN

DELDWXWD� JDUDWX� L]DQ� GD��0LNURNRVPRV� H]DJXW]DQ�RLQDUULWXWDNR� LW]XOSHQ� DXWRPDWLNRUDNR�SURLHNWXD

GD�� 6LVWHPD� KRQHWDQ� OH[LNRLD� HWD� RQWRORJLD� EHUHL]L� HJLWHQ� GLUD�� /HKHQEL]LNRDQ� LQIRUPD]LR

PRUIRORJLNRD�� VLQWDNWLNRD�� HWD� DEDU� GDJR�� EDLWD� HUH� VHPDQWLNDUL� EXUX]NR� ]HQEDLW� LQIRUPD]LR� HUH�

2QWRORJLDQ� PXQGXDUL� EXUX]NR� RKLNR� NRQW]HSWXDOL]D]LRD� GDJR�� /H[LNRNR� KLW]HQ� HWD� RQWRORJLDNR

NRQW]HSWXHQ� DUWHNR� KDUUHPDQD� H]� GD� VLQSOHD�� .DVX� VLQSOHHQHDQ� KLW]DUHQ� DGLHUD� EDWL� RQWRORJLDNR

NRQW]HSWX� EDW� HJRNLWXNR� ]DLR�� DGLELGH]�� GRJ�Q�� DGLHUDUL� �GRJ� NRQW]HSWXD� GDJRNLR�� .DVX

NRQSOH[XDJRHWDQ�RQWRORJLDNR�NRQW]HSWXUD�GDJRHQ�ORWXUD]�JDLQ��NRQW]HSWXDUL�PXUUL]SHQ�RVDJDUULDN

JHKLW]HQ� ]DL]NLR�� DGLELGH]�� HDW�Y�� DGLHUDUL� �LQJHVW� NRQW]HSWXD� GDJRNLR�� EDLQD� KRQHODNR

PXUUL]SHQHNLQ�� DGLW]DUHQ� VXEMHNWXD� HNLQW]DUHQ� DJHQWHD� L]DQ� HWD��DQLPDO� NRQW]HSWX� D]SLDQ� HJRQ

EHKDU� GX� RQWRORJLDQ� �KDXWDSHQ�PXUUL]SHQD��� (]DJXW]D� VHPDQWLNRDUL� GDJRNLRQHDQ� EHUD]�

NRQW]HSWXHQ�KLHUDUNLD�RQWRORJLDQ�GDJR��HWD�PXUUL]SHQ�HWD�KLW]�NRQW]HSWX�ORWXUDN�DOGL]�OH[LNRDQ�

0LNURNRVPRV�HNR� DXWRUHHQ� DUDEHUD� RQWRORJLD� EDW� H]LQ� GD� HJRQ� DGLHUDWDQ� RLQDUULWXWD�� SUDNWLNRD

L]DWHNR� NRQW]HSWX� JHKLHJL� HJRQJR� EDLOLUDWHNH� RQWRORJLDQ
� �

�� %HVWDOGH�� H]� ]DLH� LUXGLW]HQ� XQLWDWH

OH[LNDOHQ� HVDQDKLD� SULPLWLER� JXW[L� EDW]XHQ�ELGH]� GHVNRQSRVDW]HD� ELGHUDJDUULD� GHQLN�� HWD� OH[LNRNR

VDUUHUDN� NRQSOH[XHJLDN� HJLQJR� OLWX]NHHOD� GLRWH�� +RUUHJDWLN� HGXNL� VHPDQWLNRD� RQWRORJLD� HWD

OH[LNRDUHQ�DUWHDQ�EDQDWX�EHKDU�GHOD�XVWH�GXWH�

2QWRORJLDN� ������ NRQW]HSWX� GDX]ND
� �

�� HWD� KLSHURQLPLD]� JDLQ� EHVWH� HUOD]LRHWDQ� HUH� DEHUDWVD� GD�

NRQW]HSWX� EDNRLW]DN� EDWH]�EHVWH� ��� HUOD]LR� GDX]ND� HWD�� +RUUHWD]� JDLQ�� OH[LNRDQ� HUH� EDGDXGH

EHVWHODNR�HUOD]LRDN�HUH��DGLELGH]�KDXWDSHQ�PXUUL]SHQDN�

                                                          
� �

�KWWS���FUO�QPVX�HGX�5HVHDUFK�3URMHFWV�PLNUR�LQGH[�KWPO

� �

�+REEV�HN��������RQWRORJLFDO�SURPLVFXLW\�GHLW]HQ�]LRQ�KRQL�

� �

�/H[LNRLDQ�GDXGHQ�DGLHUHQ�NRSXUXD�H]LQ�L]DQ�GXJX�LQRQ�WRSDWX�
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,,�$���E� 6HQVXV

6HQVXV
���

� �+RY\�	�1LUHQEXUJ��������� LW]XOSHQ�DXWRPDWLNRUDNR�3DQJORVV
� �

� VLVWHPDUHQ�RQWRORJLD�GD�

%HVWH� RQWRORJLD� HWD� EDOLDELGH� OH[LNDOHQ� EDWHJLWHDUHQ� ELGH]� VRUWX� ]HQ�� 3HQPDQ� 8SSHU� 0RGHO

�%DWHPDQ�� ������� 2QWRV� �0LNURNRVPRVHQ� DXUUHWLNRD��� /'2&(� HWD�:RUG1HW�� 2QWRORJLDUHQ� JRL

DOGHD��2QWRORJ\�%DVH�GHULW]RQD��SUR]HVDPHQGX�OLQJXLVWLNRUDNR�EHKDUUH]NRDN�GLUHQ�GHVEHUGLQWDVXQDN

MDVRW]HQ�GLWX]WHQ�����NRQW]HSWX]�RVDWXWD�GDJR��2QWRV�HWD�8SSHU�0RGHO�HNR�NRQW]HSWXDN�HWD�L]HQHQ

NDVXDQ� /'2&(�NR� NRGH� VHPDQWLNRDN� HVNX]� ELOGX]� VRUWX� ]HQ�� 2QWRORJLDNR� JDLQRQW]HNR

NRQW]HSWXDN� DXWRPDWLNRNL� JHKLWX� GLWX]WH� :RUG1HW�HWLN�� .QLJKW� HWD� /XN�HQ� ������� DUWLNXOXDQ

DGLHUD]WHQ� GHQ� EH]DOD�� *X]WLUD� ������� NRQW]HSWX� LQJXUX� GDX]ND� RQWRORJLDN�� 2QWRORJ\� %DVH

GHULW]RQHDQ� HUOD]LR� DEHUDWVDN� GDXGH�� EDLQD� JDLQRQW]HNR� NRQW]HSWXHQW]DW� KLSHURQLPLD� EHVWHULN� H]

GDJR��2QWRORJLD�KRQL� LQJHOHVH]NR� ������� KLW]�� MDSRQLHUD]NR� �������� KLW]� HWD� JD]WHOHUD]NR� ������

KLW]�ORWX�GL]NLHWH�

,,�$���F� &<&

&<&����XUWH�EDLQD�JHKLDJRWDQ�ODQHDQ�DULWX�GHQ�SURLHNWX�HUUDOGRLD�L]DQ�GD��/HQDW�������
� �

��SHUWVRQRN

GXJXQ� VHQ� RQD� H]DJXW]D�EDVH� EDWHDQ� LVODWX� QDKL� L]DQ� GXHQD�� %HUH� KHOEXUXD� H]� GD� /HQJRDLD

1DWXUDODUHQ�3UR]HVDPHQGXD�EDNDUULN��$GLPHQ�$UWLIL]LDOHDQ�SODQWHDWX� L]DQ� GLUHQ� DUD]R� ODW]� DVNRUL

HUDQW]XQ� QDKL� L]DQ� EDLWLR�� +RUUHWDUDNR� �������� NRQW]HSWX� HWD� NRQW]HSWXHQ� LQVWDQW]LHL� EXUX]NR

���������� EDW� EDLH]WDSHQ� VDUWX� L]DQ� GLUD� H]DJXW]D� EDVHDQ��&<&�HNR� OH[LNRDQ� ������� OHPD�GDXGH�

'XHOD� JXW[L� H]DJXW]D�EDVHWLN� ������ NRQW]HSWXWDNR� RQWRORJLD� HUDX]L� GXWH�� HGRQRUN� HUDELOL� GH]DQ

�H]DJXW]D�EDVH� RVRD� HUDELOW]HNR� RUGDLQGX� EHKDUUD� GDJR��� 2QWRORJLD� PXUUL]WX� KRUUHWDQ

NODVH�D]SLNODVH�HWD�LQVWDQW]LD�HUOD]LRDN�EHVWHULN�H]�GDXGH�

,,�%� 2QWRORJLDN�HWD�+(%�(%/DN

7HVL� KRQHWDQ� ]HKDU�� HWD� EDWH]� HUH� HUOD]LR�L]DHUD� D]WHUW]HQ� GXHQ� ,,,�� NDSLWXOXDQ�� RQWRORJLHL� EXUX]

DULWXNR� JDUD� HUD� ]DEDOHDQ�� HWD� +(%� HWD� (%/DN� RQWRORJLD� EH]DOD� HUH� VDLONDWXNR� GLWXJX�� $XUUHNR

DWDOHDQ� RQWRORJLDN� D]WHUWX� L]DQ� GLWXJXQHDQ�� QDEDULD� L]DQ� GD� NRQW]HSWXHQ� DUWHNR� NODVH�D]SLNODVH

KLHUDUNLDN�GXHQ�JDUUDQW]LD��+(%�HWD�(%/HWDQ�HUH�HUOD]LR�KDX�GD�H]DJXW]D�EDVHD�HJLWXUDW]HQ�GXHQD�

QDKL]�HWD�DGLHUHQ�DUWHNR�KLSHURQLPLD�KLSRQLPLD�GHLWX�

$XWRUH� EDW]XN� RQWRORJLD� HWD� +(%�(%/HQ� DUWHNR� GLIHUHQW]LDN� D]SLPDUUDW]HQ� VDLDWX� GLUD�� HWD� H]

GLWXJX�JXN�KRULHN�XNDWXNR��NRQW]HSWX�JX]WLDN�OH[LNDOL]DWXDN�HJRQ�EHKDU�GXWHQ�HGR�H]��KLHUDUNLDUHQ

                                                          
� �

�KWWS���ZZZ�LVL�HGX�QDWXUDO�ODQJXDJH�UHVRXUFHV�VHQVXV�KWPO

� �

�KWWS���ZZZ�OWL�FV�FPX�HGX�5HVHDUFK�3DQJORVV�

� �
�KWWS���ZZZ�F\F�FRP�
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JRL� DOGHDUHQ� DQWRODW]HNR� LUL]SLGHDN� OLQJXLVWLNRDN� VRLOLN� GLUHQ� HGR� H]�� HWD� DEDU�� +DOD� HUH� EHUDLHQ

DUWHNR� PXJDN� H]� GDXGH� JDUEL�� $GLELGH]�� ($*/(6�HNR� � OH[LNRDUL� EXUX]NR� WDOGHDN� EHUH� EHKLQ�

EHKLQHNR� EDUQH�W[RVWHQHDQ
���

�:RUG1HW� RQWRORJLDWLN� KXUELO� LNXVWHQ� GX�� QDKL]� HWD�:RUG1HW� (%/

EH]DOD�DXUNH]WHQ�GHQ�EHWL�

:RUG1HW�FDQ�EHVW�EH�FKDUDFWHUL]HG�DV�VRPHZKHUH�LQ�EHWZHHQ�D�VHPDQWLF�QHWZRUN�DQG�D�FRQFHSWXDO

RQWRORJ\�� 7KH� V\QVHWV� DUH� FRQFHSWXDO� XQLWV� UDWKHU� WKDQ� OH[LFDO� VHPDQWLF� XQLWV�� 7KH� UHODWLRQV� DUH

EHWWHU�VHHQ�DV�VHPDQWLF�LQIHUHQFLQJ�VFKHPHV�WKDQ�DV�OH[LFDOL]DWLRQ�SDWWHUQV�

%HVWH�NRQSDUD]LR�ODQ�EDWHDQ��&RPPXQLFDWLRQV�RI�WKH�$&0�DOGL]NDULDUHQ������HNR�D]DURNR�DOHDQ��('5�

&<&� HWD�:RUG1HW� EDWD� EHVWHDUHNLQ� DOGHUDW]HQ� GLUD�� HUUHSUHVHQWD]LR� RLQDUUL� HWD� HGXNL� NRSXUXHQ

DUDEHUD��$LSDW]HQ�GHQ�GLIHUHQW]LD�QDEDULHQD�RULHQWD]LRD�GD��&<&�HN�VHQ�RQD�HWD�PXQGXDUL�EXUX]NR

LQIHUHQW]LDN� MDVR� QDKL� GLWXHQ� ELWDUWHDQ�� ('5� HWD� :RUG1HW� LQIHUHQW]LD� OLQJXLVWLNRHWDUDNR� GDXGH

SUHVWDWXWD��%DLQD�GLIHUHQW]LD�KRUL�H]�GD�KDLQ�JDUUDQW]LWVXD��($*/(6�HQ�EDUQH�W[RVWHQHDQ�DLWRUW]HQ

GHQ�EH]DOD�(XUR:RUG1HW�L�EXUX]�DUL�GLUHQHDQ�

(XUR:RUG1HW�LV�GLIIHUHQW�IURP�$,�RQWRORJLHV�VXFK�DV�&<&�RU�6HQVXV�3DQJORVV�LQ�WKDW�LWV�IRFXV

LV�RQ�WKH�OLQJXLVWLFDOO\�PRWLYDWHG�UHODWLRQV�UDWKHU�WKH�VHPDQWLF�LQIHUHQFH�VFKHPHV�RQO\��,Q�WKLV�UHVSHFW

LW� SURYLGHV� LQIRUPDWLRQ� RQ� WKH� H[DFW� VHPDQWLF� UHODWLRQ� EHWZHHQ� WKH� OH[LFDOL]HG� ZRUGV� DQG� WKH

H[SUHVVLRQV�RI�ODQJXDJHV��WKLV�PD\�VWLOO�EH�XVHIXO�IRU�PDNLQJ�LQIHUHQFHV�DV�ZHOO��

'LIHUHQW]LD� QDJXVLD� RULHQWD]LRDQ� GDJRHOD� XVWH� GXJX� JXN� HUH�� RQWRORJLDWDQ� PXQGXDUL� EXUX]NR

LQIRUPD]LRD�GXJX��NRQW]HSWXHQ�DUWHNR�HUOD]LRDN�H]�GXWH�]HUWDQ�PRWLED]LR�OLQJXLVWLNRULN�HGXNL�EHKDU�

%HVWDOGH�� (%/DN� KL]NXQW]DUHQ� XOHUPHQ� HWD� VRUPHQHUDNR� EHKDUUHL� HUDQW]XWHUD� PXJDW]HQ� VDLDW]HQ

GLUD�� EDLQD� D]NHQ� ILQHDQ� MDNLQD� GD� /13� $,�FRPSOHWH� GHOD�� KDX� GD�� DGLPHQ� DUWLIL]LDOHNR� DUD]R

JDUUDQW]LWVXHQDN�� VHQ�RQD�EDUQH��HEDW]L�EHKDU�GLUHOD�/13�RVRD�HJLQ�DKDO� L]DWHNR��%HUD]��(%/HWDQ

PXQGXDUL�EXUX]NR�LQIRUPD]LRD�HJRQ�EHKDU�GD��$GLELGH�JDUEL�EDW�KLSHURQLPLD�HUOD]LRD�GD��,]DQ�HUH

RQWRORJLHWDQ� HWD�(%/HWDQ� JRUGHW]HQ� GHQ� LQIRUPD]LR� VHPDQWLNRD� JDLQMDUUL� HJLWHQ� GD�� ELDN� HJLWXUD

LVRODWX�EH]DOD�GLVHLQDWXNR�EDOLUD�� H]DJXW]D�EHUD�EL� DOGL]� HUUHSUHVHQWDWX�EHKDUNR� OLW]DWHNH�� DGLELGH]

KLSHURQLPLDUL�GDJRNLRQD�

7HVL�ODQ� KRQL� GDJRNLRQH]�� NRQW]HSWX�DGLHUHQ� DUWHNR� HUOD]LR�L]DHUD� ODQGX� QDKL� GXJXQH]�

NRQW]HSWX�DGLHUHQ� DUWHNR� HUOD]LRDN� GLUD� LQWHUHVDW]HQ� ]DL]NLJXQDN�� EHUH]LNL� NODVH�D]SLNODVH� HGR

                                                          
� �

�´3UHOLPLQDU\�5HFRPPHQGDWLRQV�RQ�6HPDQWLF�(QFRGLQJµ��,QWHULP�5HSRUW��0D\��������KWWS���ZZZ�LOF�SL�FQU�LW�($*/(6���UHS��
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KLSHURQLPR�KLSRQLPR�� (UOD]LR� KRULHN� RQWRORJLD� HWD� (%/HWDQ� WRSDWX� GLW]DNHJXQH]� �RQWRORJLDWDQ

NRQW]HSWXHQ� DUWHNR� HUOD]LR� VHPDQWLNR� HWD� SUDJPDWLNR� EH]DOD�� HWD�(%/HWDQ� DGLHUHQ� DUWHNR� HUOD]LR

OH[LNDO�VHPDQWLNR�EH]DOD��H]�]DLJX�D[RODNR�EHUDLHQ�MDWRUULD��7HVL�KRQHWDQ�JDUDWX�GXJXQ�HUOD]LR�L]DHUD

EHUGLQ�DSOLNDWX�GDLWHNH�RQWRORJLD��(%/�HGR�+(%HWDQ�D]DOW]HQ�GLUHQ�HUOD]LRHWDUD�

7HVL�ODQ�KRQHWDQ�RQWRORJLD�HWD�(%/�DUWHDQ�EHUHL]LNR�H]�GXJXQ�EH]DOD��NRQW]HSWX�HWD�DGLHUD�LQRQJR

GLIHUHQW]LDULN�HJLQ�JDEH�HUDELOLNR�GLWXJX��QDKL]�HWD�MDNLQ�DGLHUD�ORWXDJR�GDJRHOD�KL]WHJL�HWD�(%/HWDUD�

HWD�NRQW]HSWXD�RQWRORJLHWDUD�

,,�&� (UDELOL�GLWXJXQ�EDOLDELGH�OH[LNDODN

:RUG1HW� GD� ]DODQW]DULN� JDEH� WHVL� KRQHWDNR� EDOLDELGH� RLQDUUL]NRHQD�� ,,,�� NDSLWXOXDQ� GHILQLW]HQ

GXJXQ�HUOD]LR�L]DHUD�:RUG1HW�HNR�HUOD]LRHQ�JDLQHDQ�LQSOHPHQWDWX�GXJX�HWD��:RUG1HW�DXNHUDW]HNR

DUUD]RLDN�EHKHUDJR� LNXVLNR�GLWXJX��&RUSXVHL� GDJRNLRQH]�� KLW]HQ� DGLHUD� GHVDQELJXD]LRDQ� �LNXV� ,9�

NDSLWXOXD��ORUWXWDNR�HPDLW]DN�HEDOXDW]HNR�6HP&RU�HUDELOL�GXJX��=X]HQNHWD�DXWRPDWLNRDUL�EXUX]NR

LNHUNHWDQ��9��NDSLWXOXD��%URZQ�HWD�%DQN�RI�(QJOLVK�

9,�� NDSLWXOXDQ� +(%� EDW� DEHUDVWXNR� GXJX��/H� 3OXV� 3HWLW� /DURXVVH� KL]WHJLWLN� HUDX]L� L]DQ� GHQD�� HWD

KRUUHWDUDNR�:RUG1HW�HUD�ORWXNR�GXJX�2[IRUG�)UHQFK�(QJOLVK�'LFWLRQDU\�UHQ�ELWDUWH]�

,NXVL�GH]DJXQ�DUUHWD�KDQGLDJR]�]HLQW]XN�GLUHQ�EDOLDELGH�KDXHQ�H]DXJDUULDN�

,,�&��� %URZQ�HWD�6HPFRU

%URZQ�GHULW]RQ�FRUSXVDN��)UDQFLV�	�.XFHUD��������(VWDWX�%DWXHWDNR�LQJHOHV�LGDW]LNR�����������EDW

KLW]� MDVRW]HQ�GLWX�� ,GDW]L]NR�JHQHUR�H]EHUGLQHWDWLN� ODJLQDN� MDVRD]�EXUXWX� L]DQ�GD�� -DVRWDNR�JHQHUR

EDW]XHQ�DGLELGHDN��SUHVV�UHSRUWDJH��SUHVV�HGLWRULDO��OHDUQHG�VFLHQFH�HWD�KXPRXU�GLUD�

6HPFRU�%URZQ�FRUSXVDUHQ�D]SLPXOW]R�EDW�GD��:RUG1HW�HJLQ�]XHQ�WDOGH�EHUDN�HWLNHWD�VHPDQWLNRDN

JHKLWX�GL]NLRQD��0LOOHU�HW�DO���������%URZQ�FRUSXVHNR�����WHVWX�GDXGH�EDUQHDQ��HWD�KLW]�JX]WLHWDWLN�²

�������²��DGMHNWLER��L]HQ��DGLW]�HWD�DGEHUELRDN�GDXGH�:RUG1HW�HQ�GDJRNLHQ�DGLHUDUHNLQ�PDUNDWXWD

²�������²� �LNXV� ��� WDXOD��� $GLHUD]� HWLNHWDWX� GDXGHQHWLN� ���� KLW]HN� MDVR� GXWH� DGLHUD� EDW� EDLQR

JHKLDJR��EL�HVDQDKLUHNLQ�HUDELOL�GLUHODNRDQ��*DLQRQW]HNR�JX]WLDN�DGLHUD�EDNDUUD]�GDXGH�HWLNHWDWXWD�

Hitz kopurua 359.732
Adieraz etiketatuta 192.639
Adiera anitzez etiketatuta 666

���WDXOD��6HPFRU�HQ�GDWX�EDW]XN
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&RUSXV�KRQHWDQ�KRUUHOD�D]DOW]HQ�GD�´7KH�FRXGXFWRU�VDLG�WR�5LWFKLH�µ�HVDOGLD��:RUG1HW�����EHUWVLRDUHQ

DUDEHUD�HWLNHWDWXWD��

<s>
<stn>50</stn>
<wd>The</wd><tag>DT</tag>
<wd>conductor</wd><sn>[noun.person.1]</sn><tag>NN</tag>
<wd>said</wd><mwd>say</mwd><msn>[verb.communication.0]</msn><tag>VBD</tag>
<wd>to</wd><tag>TO</tag>
<wd>Ritchie</wd><df>person</df><sn>[noun.Tops.0]</sn><pn>person</pn><tag>NP</tag>
<wd>:</wd><tag>:</tag>
</s>

(WLNHWDN� 6*0/� IRUPDWXD� MDUUDLW]HQ� GXWH�� +LW]�IRUPDN� <wd> </wd>� DUWHDQ� GDXGH�� NDWHJRULD

VLQWDNWLNRD� <tag> </tag>� DUWHDQ� HPDWHQ� GD�� HWD� HWLNHWD� VHPDQWLNR� <sn> eta </sn>� DUWHDQ�

$GLELGH]� FRQGXFWRU� KLW]D� L]HQ� EDW� GD� �11�� HWD� HVDOGL� KRUUHWDQ� noun.person.1� ELGH]

HUUHSUHVHQWDW]HQ� GHQ� DGLHUD� GDJRNLR�� KDX� GD�� person� NRGH� VHPDQWLNRD� GXHQ� OHKHQEL]LNR� DGLHUD

�:RUG1HW� LNXVWHDQ� NRPHQWDWXNR� GXJX� ]HU� GLUHQ� NRGH� VHPDQWLNR� KRULHN��� ,]HQ� EHUH]LHQ� NDVXDQ

HWLNHWD�VHPDQWLNRD�L]HQ�EHUH]L�KRUUHN�RUGH]NDW]HQ�GXHQ�HQWLWDWHDUHQ�DUDEHUDNRD�GD��DGLELGH]�5LWFKLH�

UL� SHUWVRQDUHQ� DGLHUD� EDW� HJRNLWX� ]DLR�� :RUG1HW� DLSDW]HDQ� LNXVLNR� GXJX� HWLNHWD� VHPDQWLNRHQ

HVDQDKLD�

,,�&��� %DQN�RI�(QJOLVK

&ROOLQV� KL]WHJLJLQW]DNR� NRQSDLQLDUHQ� &2%8,/'� SURLHNWXDUHQ� EDUQHDQ
� �

�� LQJHOHVDUHQ� ELODNDHUD

PRQLWRUL]DW]HNR�FRUSXVD�GD��%LUPLQJKDP�HNR�8QLEHUWVLWDWHDUHQ� ODJXQW]DUHNLQ� MDVRW]HQ� DUL� GHQD
� �

�

�����HQHDQ� FRUSXVDN� ����PLORL� KLW]� ]HX]NDQ� HWD� KD]WHQ� GDUUDL� HJXQRWDQ� HUH�� %URZQ� FRUSXVD� H]

EH]DOD�H]LQ�GD�OLEUHNL�HVNXUDWX��HWD�EDLPHQD�HVNDWX�EHKDU�GD�FRUSXVDUHQ�]DWLDN�LNXVL�DKDO�L]DWHNR�

,,�&��� :RUG1HW

:RUG1HW� �0LOOHU� HW� DO�� ����E�� GD� ]DODQW]DULN� JDEH� WHVL� KRQHWDNR� EDOLDELGH� RLQDUUL]NRHQD�� ,,,�

NDSLWXOXDQ�GHILQLW]HQ�GXJXQ�HUOD]LR�L]DHUD�RQWRORJLHWDNR�HUOD]LRHWDQ�RLQDUULW]HQ�GD��HWD�HVNXUDJDUUL

GDXGHQ� RQWRORJLHQ� DUWHDQ
� �

� KLW]� NRSXUX� DEHUDWVHQD� GXHQH]� ����������� :RUG1HW� KDXWDWX� GXJX

HUOD]LR�L]DHUDUHQ� LQSOHPHQWD]LRD� JDX]DW]HNR�� %HVWH� KDXWDJDLDN� 0LNURNRVPRV� HWD� 6HQVXV� ]LUHQ�

/HKHQEL]LNRDN�HUOD]LR�DEHUDWVDN�GDX]ND�NRQW]HSWXHQ�DUWHDQ��EDLQD�OH[LNRD�QDKLNR�PXJDWXD�GX��KLW]

NRSXUXULN� H]� GXWH� DLSDW]HQ�� EDLQD� EDL� ������ NRQW]HSWX� GLWXHOD��� %LJDUUHQD�� KHLQ� KDQGL� EDWHDQ�

0LNURNRVPRV�HWD�:RUG1HW�EDW�HJLWHWLN�VRUWX�]HQ��+LW]�NRSXUX�LQWHUHVJDUULD�GDXND�����������EDLQD

                                                          
� �

�KWWS���WLWDQLD�FREXLOG�FROOLQV�FR�XN�

� �

�KWWS���WLWDQLD�FREXLOG�FROOLQV�FR�XN�ERHBLQIR�KWPO

� �

�2QWRORJLD�]DEDO�JHKLHQDN�ORUWX�DKDO�L]DWHNR��&<&�HWD�('5�NDVX��JRJRWLN�RUGDLQGX�EHKDU�GLUD��0LQGH1HW�HQ�NDVXDQ�H]WD�RUGDLQW]HQ

HUH� H]LQ�GD� HVNXUDWX��%HVWH� RQWRORJLD� EDW]XN�EDUQH�HUDELOHUDUDNR�GLUD�� HWD� H]� GDXGH� SUHVWDWXWD� NDQSRNRDN� HUDELOW]HNR� �DGLELGH]�

1RXQ6HQVH��
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HUD� DXWRPDWLNRDQ� HUDLNL� ]HQH]� HUURUHDN� GDXGH� KLHUDUNLDQ�� 7DPDOH]� H]� GD� HUURUH� KRUUHQ� QHXUULULN

HPDWHQ� �.QLJKW�	�/XN�������$]NHQLN�� DLSDWX�EHKDU�GD�:RUG1HW�RVR�HUDELOLD�GHOD�/13� LQJXUXNR

LNHUNXQW]DQ�HWD�HGR]HLQHN�HVNXUDWX�GH]DNHHOD�,QWHUQHW�ELGH]
� �

�

:RUG1HW� (VWDWX� %DWXHWDNR� LQJHOHVDUHQW]DW� HUDLNL� GHQ� (%/D� GD�� 'LVHLQDW]HNR� RUGXDQ

SVLNROLQJXLVWLNDNR�SULQW]LSLRDN�DSOLNDWX�QDKL�L]DQ�GLWX]WH��.DWHJRULD�QDJXVLHN��L]HQ��DGLW]��DGMHNWLER

HWD� DGEHUELRDN�� VLVWHPD� HUOD]LRQDO� VHSDUDWXDN� HUDW]HQ� GLWX]WH�� 6LVWHPD� HUOD]LRQDO� KRULHN� VLQRQLPR

PXOW]RD��V\QVHW��GDXNDWH�XQLWDWH�NRQW]HSWXDO�EH]DOD��+LW]�EDWHN�DGLHUD�DQLW]�EDGLWX�KDLQEDW�V\QVHWHWDQ

D]DOGXNR� GD�� HWD� DGLHUD� EDNDUUD� EDGX� V\QVHW� EDNDUUHDQ�� $GLELGH]� ZRPDQ�HN� ODX� DGLHUD� GDX]ND�

EDNRLW]HDQ�VLQRQLPR�H]EHUGLQDN�GLWXHODULN�

1. woman, adult female

2. womanhood, woman

3. charwoman, char, cleaning woman, cleaning lady, woman

4. woman ((informal) a female person who plays a significant role

���DGLHUDN�H]�GX�VLQRQLPRULN��HWD�EHUD]�JORVD�EDW�HUH�HPDWHQ�GX��JORVD�KRULHN�EHVWH�DGLHUHQW]DW�HUH

ORUWX�GDLWH]NH�

6\QVHW�HQ�DUWHDQ�HUOD]LR� OH[LNDO�NRQW]HSWXDODN�GHILQLWX�GLUD� �LNXV���� WDXOD���6LQRQLPLD]�JDLQ�� L]HQHQ

NDVXDQ� JDUUDQW]LWVXHQD� KLSHURQLPLD� GD�� KLHUDUNLD� HUDW]HQ� GXHQD�� $GLELGH]�� ZRPDQ�HQ� ODX� DGLHUHQ

KLSHURQLPRDN�KDXHN�GLUD�

woman, adult female => female, female person

womanhood, woman => class, social class, socio-economic class

charwoman, char, cleaning woman, cleaning lady, woman => cleaner

woman => female, female person

%HVWHODNR� HUOD]LRHQ� DUWHDQ� PHURQLPLD� HWD� DQWRQLPLD� HUH� D]DOW]HQ� GLUD�� EDLQD� H]� GDXGH� KDLQ

VLVWHPDWLNRNL�ODQGXWD��,]HQHQ�DUWHNRD�H]�GHQ�HUOD]LR�EDNDUUD�H]DXJDUUL�HUOD]LRD�GD��L]HQ�HWD�DGMHNWLER

EDW� ORW]HQ� EDLWLWX�� $GLELGH]� FDQDU\�UHQ� H]DXJDUUL� EDW� VPDOO� L]DWHD� GD�� (UOD]LR� EDNRLW]DN� EHUH

DOGHUDQW]L]NRD�HUH�EDGX�

:RUG1HW�HQ�����EHUWVLRUDNR� L]HQHQ�GDWXDN���� WDXODQ� LNXV�GDLWH]NH��,]HQHN�EDWH]�EHVWH������DGLHUD

GDX]NDWH
� �

�� (UOD]LRHL� GDJRNLHQH]� JHKLHQDN� KLSHURQLPLD� HWD� KLSRQLPLD� HUOD]LRDN� GLUD�� HWD� V\QVHW

                                                          
� �

�KWWS���ZZZ�FRJVFL�SULQFHWRQ�HGX�aZQ

� �

�.RQWXDQ�L]DQ�V\QVHW�EDW�KLW]�EDW�EDLQD�JHKLDJRUHQ�DGLHUD�L]DQ�GDLWHNHHOD��EHUD]������H]�GD�L]HQ�HWD�V\QVHW�NRSXUXDUHQ�DUWHNR�]DWLNHWD

VRLOD�
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EDNRLW]DN�EDQD�GDXND�EDWH]�EHVWH��0HURQLPLD�HGR�KRORQLPLD�HUOD]LRDN�V\QVHW�HQ�HUGLDN�GDX]NDWH�

HWD�JDLQRQW]HNR�HUOD]LRDN�DVNR]�JXW[LDJR�D]DOW]HQ�]DL]NLJX�

Kopurua Izeneko Synset-eko
Izenak 87.671
Synset-ak 60.631 1,22

Hiperonimia/hiponimia 122.246 2,01
Meronimia/holonimia 35.067 0,58
Antonimia 1.713 0,03
Ezaugarriak 645 0,01

Erlazioak

Guztira 159.670 2,63
���WDXOD��:RUG1HW�����HNR�GDWX�EDW]XN�L]HQHQW]DW

,QIRUPD]LR�KRQHWD]�JDLQ�:RUG1HW�HNR� L]HQHQ� V\QVHWDN����HUHPX� VHPDQWLNRWDQ� VDLONDWXWD�GDXGH�

(UHPX� KRULHN� ��� WDXODQ� GDXGH�� :RUG1HW�HQ� L]HQ� EDWHQ� DGLHUD� ]X]HQHDQ� DGLHUD]� GDLWHNH�� HGR

]HKDUND��HUHPX�VHPDQWLNR�KRUUHQ�DUDEHUD��$GLELGH]�FRQGXFWRU�L]HQDUHQ�V\QVHW�EDW��JDUUDLR�SXEOLNRDQ

NREUDW]HQ�GXHQ�SHUWVRQDUL�GDJRNLRQD
� �

��SHUVRQ�HUHPX� VHPDQWLNRDUL�GDJRNLR��6\QVHW�KRUL�EL� HUDWDUD

DGLHUD]� GDLWHNH�� EHUH� ��� DGLHUD� EH]DOD�� HGR� [noun.person.1]� EH]DOD�� KDX� GD�� SHUVRQ� HUHPX

VHPDQWLNRDQ� FRQGXFWRU�HN�GXHQ� OHKHQEL]LNR� DGLHUD� EH]DOD
� �

��(UHPX� VHPDQWLNRHQ� DUWHDQ� QRXQ�7RSV

EHUH]LD�GD��KLHUDUNLHQ�JRLDOGHDQ�GDXGHQ�V\QVHW�DN�ELOGX�EHVWHULN�H]�GX�HJLWHQ�HWD�

noun.Tops noun.feeling noun.possession
noun.act noun.food noun.process
noun.animal noun.group noun.quantity
noun.artifact noun.location noun.relation
noun.attribute noun.motive noun.shape
noun.body noun.object noun.state
noun.cognition noun.person noun.substance
noun.communication noun.phenomenon noun.time
noun.event noun.plant

���WDXOD��:RUG1HW�HNR�L]HQHQ�NRGH�VHPDQWLNRDN

,,�&��� /33/

/H� 3OXV� 3HWLW� /DURXVVH� �/DURXVVH�� ������ IUDQWVHVHNR� KL]WHJL� HOHEDNDUUD� GD�� ��� WDXODQ� LNXV� GDLWH]NH

KL]WHJLDUHQ�GDWXDN��+L]WHJL�KRQHQ�JDLQHDQ�LNHUNXQW]D�XJDUL�HJLQ�GLWX�JXUH�WDOGHDN��/HKHQEL]L�'DWX�

%DVH� /H[LNDO� EDW� HUDWX� ]HQ� KL]WHJLNR� LQIRUPD]LR� JX]WLDUHNLQ�� VDUUHUD�� DGLHUD� ]HQEDNL�� NDWHJRULD�

HUDELOHUHPX��GHILQL]LR�HWD�DGLELGH��'HILQL]LRHQ�JDLQHDQ�HJLQGDNR�DQDOLVL�VLQWDNWLNRWLN�KDLQEDW�HUOD]LR

OH[LNDO�VHPDQWLNR� HUDX]L� ]LUHQ�� ,]HQHQ� NDVXDQ� KRQDNR� HUOD]LR� KDXHN� HUDX]L� ]LUHQ�� VLQRQLPLD� HWD

DQWRQLPLD��KLSHURQLPLD��PHURQLPLD��JDEH]LD��HUUHIHUHQW]LD]NRD��HUDWRUSHQD�HWD�NDVX�HUOD]LRDN�

                                                          
� �

�6\QVHW�KRUL�KRUUHOD�DGLHUD]WHQ�GD�:RUG1HW�HNR�LQWHUID]HDQ��FRQGXFWRU�����WKH�SHUVRQ�ZKR�FROOHFWV�IDUHV�RQ�D�SXEOLF�FRQYH\DQFH�
� �

�(UHPX�VHPDQWLNR�EHUGLQHNR�EHVWH�DGLHUDUHQ�V\QVHWD��FRQGXFWRU��PXVLF�GLUHFWRU��GLUHFWRU������WKH�SHUVRQ�ZKR�OHDGV�D�PXVLFDO�JURXS�
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Guztira izenak
Sarrerak 15.953 10.506
Adierak 22.899 13.740
Hiztegiko hitzak (guztira) 97.778 66.323
Definizioen luzera (batez-beste) 3,27 3,82

���WDXOD��/33/�NR�GDWXDN

(UOD]LR� OH[LNDO�NRQW]HSWXDO� KRULHNLQ� +L]WHJL�(]DJXW]D� %DVH� EDW� HUDWX� ]HQ�� VDUH� VHPDQWLNR� EDWHQ

LW[XUD�]XHQD�

,,�&��� 2)('

2[IRUG�)UHQFK�(QJOLVK�'LFWLRQDU\� �283�� ������QHXUUL� HUWDLQHNR�KL]WHJL� HOHELGXQD� GD��+L]WHJL� KRQHQ

IUDQWVHV�LQJHOHV�]DWLD�EDNDUULN�GXJX�PDNLQDN� LUDNXUW]HNR� IRUPDWXDQ��+L]WHJLDUL�EXUX]NR�GDWXDN���

WDXODQ� LNXV� GLW]DNHJX�� +L]WHJLDN� L]HQHQW]DW� ������� VDUUHUD� GDX]ND�� 6DUUHUD� EDNRLW]DN� MDWRUUL]NR

KLW]DUHQW]DW�DGLHUD�EDNDUUD�HGR�JHKLDJR�HGXNL�GLW]DNH��+DODNR�DGLHUD�HOHELGXQ�EDNRLW]DUL�D]SLVDUUHUD

GHLWXNR�GLRJX�ODQ�KRQHWDQ��$GLELGH]�PDLQWLHQ�L]HQDUHQ�VDUUHUD�EL�D]SLVDUUHUDWDQ�EDQD�GDLWHNH�

PDLQWLHQ�Q�P���DWWLWXGH��EHDULQJ���FRQVHUYDWLRQ��PDLQWHQDQFH

PDLQWLHQ����Q�P���DWWLWXGH��EHDULQJ
PDLQWLHQ����Q�P���FRQVHUYDWLRQ��PDLQWHQDQFH

+L]WHJL� HOHELGXQDN� ������� KDODNR� D]SLVDUUHUD� GDX]ND� L]HQHQW]DW�� %HVWH� LNXVSHJL� EDWHWLN� LNXVLWD�

�������L]HQ�IUDQWVHV�HWD��������L]HQ�LQJHOHV�GDXGH�KL]WHJLDQ��LNXV����WDXOD��

Sarrera kop. Azpisarrera kop.
Guztira 21.322 31.502
Izenak 13.030 16.917
Ingeles izenak 11.969 –

���WDXOD��2)('�KL]WHJL�HOHELGXQHNR�GDWXDN

$]SLVDUUHUHQ� EDUUXDQ� KDLQEDW� HUHPX� D]DOGX� GDLWH]NH�� NDWHJRULD� �GHUULJRUUH]�� DGLELGH]� L]HQ

PDVNXOLQRD�� Q�P���� HUHPX� VHPDQWLNRD� �DXNHUDNRD�� ��� HUHPXWDNR� EDW� L]DQ� GDLWHNH�� DGLELGH]

EHKHUDJRNR�DGLELGHNR�FRPP���NRPHUW]LDOD��� IUDQWVHVH]�GDJRHQ�DUJLELGHD��DXNHUDNRD��DGLELGH]�JRLNR

DWWLWXGH� HWD� FRQVHUYWLRQ�� HGR� EHKHNR� UHVVRXUFHV��� HWD� D]NHQLN� GHUULJRUUH]NRD� GHQ� LQJHOHVH]NR� LW]XOSHQ�

KLW]D� HGR� KLW]�]HUUHQGD�� (UHPX� VHPDQWLNRD� HWD� IUDQWVHVH]NR� DUJLELGHD� D]SLVDUUHUD� KRUUHWDNR

LW]XOSHQDUHQ� DUJLELGHDN� GLUD�� WHVWXLQJXUX� HGR� HUDELOSHQDUL� EXUX]NR� RKDUUDN�� KL]WHJLDUHQ

HUDELOW]DLOHDUL�LW]XOSHQD�KDXWDW]HDQ�ODJXQW]HNR�
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IROLH����Q�I��PDGQHVV
SURYLVLRQ����Q�I��VXSSO\��VWRUH
WUpVRU����Q�P��UHVVRXUFHV���FRPP���ILQDQFHV



��

,,,��.DSLWXOXD

(5/$=,2�,=$(5$�(7$

'(176,7$7(�.217=(378$/$

.DSLWXOX� KRQHQ� KHOEXUX� QDJXVLD� H]DJXW]DQ� RLQDUULWXWDNR� NRQW]HSWXHQ� DUWHNR� HUOD]LR�L]DHUD

GHILQLW]HD� GD�� HWD� KRUUHWDUDNR� :RUG1HW�HQ� RLQDUULWXWDNR� 'HQWVLWDWH� .RQW]HSWXDOD� GLVHLQDWX� HWD

LQSOHPHQWDWX�GXJX��/HKHQEL]L�HUOD]LR�L]DHUD�]HU�GHQ�D]DOGXNR�GXJX��HWD�OLWHUDWXUDQ�D]DOGX�GLUHQ�ODQ

JDUUDQW]LWVXHQDN�JDLQEHJLUDWXNR�GLWXJX��ODQ�EDNRLW]DN�HUDELOL�L]DQ�GXHQ�EDOLDELGH�OH[LNDODUHQ�DUDEHUD

VDLONDWXWD��+XUUHQJR�DWDOHDQ��RQWRORJLDWDQ�RLQDUULW]HQ�GHQ�'HQWVLWDWH�.RQW]HSWXDOD�D]DOGXNR�GXJX�

EHUH� DXUUHNDULD� GHQ� 'LVWDQW]LD� .RQW]HSWXDODUHNLQ� EDWHUD�� 2QGRUHQ� :RUG1HW�HUDNR� HJLQ� GXJXQ

LQSOHPHQWD]LRD�DJHUW]HQ�GD��,,,�'��DWDOHDQ�'HQWVLWDWH�.RQW]HSWXDODUHQ�H]DXJDUULHQ�HEDOXD]LRD�HJLQ�

HWD�JDLQRQW]HNR�SURSRVDPHQHNLQ�DOGHUDWXNR�GXJX��%XNDW]HNR��NDSLWXOX�KRQHQ�HNDUSHQ�QDJXVLDN�HWD

HWRUNL]XQHUDNR�ODQD�ODEXU�DLSDWXNR�GLWXJX�

,,,�$� 6DUUHUD�HWD�DXUUHNDULDN

.DSLWXOX�KRQHQ�KHOEXUXDQ� VDNRQGX�DXUUHWLN�� ODQ�KRQHWDQ� HUDELOLNR�GXJXQ� WHUPLQRORJLD� ILQNDWXNR

GXJX��DQW]HNRWDVXQDUHQ�OLWHUDWXUDQ�JHUWDW]HQ�GHQ�QDKDVWHD�DUJLWX�QDKLDQ��%L�LGHLD�QDJXVL�GLUD�DUGDW]�

PDL]� QDKDVWHQ� GLUHQDN�� DQW]HNRWDVXQD� �LQJHOHVH]NR� VLPLODULW\�� HWD� HUOD]LR�L]DHUD� �UHODWHGQHVV��

/HKHQEL]LNRD� EL� REMHNWXN� HONDUUHQ� DQW]D� GXWHOD� DGLHUD]WHNR� HUDELOW]HQ� GD�� DGLELGH]� JRLODUH� HWD

VDUGH[ND�� %LJDUUHQD� EL� REMHNWX� KRULHQ� DUWHDQ� QRODEDLWHNR� HUOD]LRD� �ORWXUD�� KDUUHPDQD�� EDGDJRHOD

HVDWHNR��DGLELGH]�VDUGH[ND�HWD�W[XOHWD�DUWHNRD��$QW]HNRDN�GLUHQ�EL�JDX]D�HUOD]LRQDWXWD�HJRQJR�GLUD

�DGLELGHNR�JRLODUH�HWD�VDUGH[ND���QRVNL��EDLQD�DOGHUDQW]L]�H]�GD�JHUWDW]HQ��HUOD]LRQDWXWDNR�EL�JDX]HN

H]� GDXNDWH� ]HUWDQ� DQW]HNR� L]DQ� EHKDU� �DGLELGHNR� VDUGH[ND� HWD� W[XOHWD��� /LWHUDWXUDQ� DQW]HNRWDVXQ

KLW]D�GD�]DEDOGXHQD�� VDUULWDQ�HUOD]LR�L]DHUD�EHKDUNR� OXNHHQ� WRNLDQ�HUDELOLD��*XUH�XVWH]�RURNRUUHDQ

HUOD]LR�L]DHUD]�KLW]� HJLQ�GDLWHNH�� HWD� DQW]HNRWDVXQD�D]SLPXOW]R�EDW� L]DQJR� OLW]DWHNH��$QW]HNRWDVXQ
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HWD� HUOD]LR�L]DHUDUL� RQWRORJLHQ� LQJXUXNR� ODQ� EDW]XHWDQ� GLVWDQW]LD� VHPDQWLNRD� �VHPDQWLF� GLVWDQFH�

NRQWUDMDUUL� RKL� ]DLR�� DQW]HNRWDVXQ� KDQGLNR� EL� NRQW]HSWXUHQ� DUWHDQ� GLVWDQW]LD� VHPDQWLNR� W[LNLD

HJRQJR� OLW]DWHNH��$QW]HNRWDVXQD� HWD� GLVWDQW]LD� VHPDQWLNRD�EDWD� EHVWHDUHQ� DOGHUDQW]L]NRD� GLUD�� HWD

EHUD]� GLVWDQW]LD� VHPDQWLNRD� GHILQLW]HD� H]� GD� EHKDUUH]NRD�� 7HVL� KRQHWDQ�� KDOD� HUH�� GLVWDQW]LD

VHPDQWLNRD�H]�EDLQD�GLVWDQW]LD�NRQW]HSWXDOD�HUOD]LR�L]DHUDUHQ�QHXUUL�HWD�LQSOHPHQWD]LR�NRQNUHWX

EH]DOD�EDL�D]DOGXNR�]DLJXOD�

.RQWXD� GD� HUOD]LR�L]DHUD� KRUL� DVNRUHQ� XVWHWDQ� OHQJRDLD� QDWXUDOD� XOHUW]HNR� JLOW]HWDNR� EDW� GHOD�

8OHUPHQHUDNR� JLOW]D� HGR� H]�� /13DUHQ� DSOLND]LR� NRQNUHWX� DVNRWDQ� HUDELOW]HQ� GD� HUOD]LR�L]DHUDUHQ

LQSOHPHQWD]LRUHQ� EDW� HGR� EHVWH�� ]X]HQNHWD� DXWRPDWLNRDQ� �LNXV� 9�� NDSLWXOXD��� LQIRUPD]LRDUHQ

EHUUHVNXUDW]HDQ� �,QIRUPDWLRQ� 5HWULHYDO��� GRNXPHQWXHQ� EHUUHVNXUDW]H� HWD� VDLONDSHQHDQ� �'RFXPHQW

LQGH[LQJ� DQG� UHWULHYDO�� �6XVVQD�� ������� PXOW]RNDW]HDQ� �FOXVWHULQJ�� �6FK�W]H� ����D�� ����E��

GHVDQELJXD]LRDQ� �DQELJXHWDWH� VLQWDNWLNRDQ� ²DGLELGH]�� LQJHOHVH]NR� SUHSRVLWLRQDO� SKUDVH� DWWDFKPHQW

DUD]RDQ� �5HVQLN�� �����²� HGR� � KLW]HQ� DGLHUD�GHVDQELJXD]LRDQ�� LNXV� ,9�� NDSLWXOXD��� RQWRORJLHQ

HUDLNXQW]DQ��WD[RQRPLDN�HUDLNLW]HDQ�²LNXV�9,�$�DWDOD²���KDXWDSHQ�PXUUL]SHQDN�LNDVWHDQ��*ULVKPDQ

	� 6WHUOLQJ�� ������� RQWRORJLDN� ELOW]HDQ� �.QLJKW� 	� /XN�� ������ 8WL\DPD� 	� +DVLGD�� ������� HGR

RQWRORJLHQ�HEDOXD]LRDQ��5DGD�HW�DO����������HWD�EDLWD�HUH�LQWHUSUHWD]LR�VHPDQWLNRDQ��('5��������

$UUD]RL�KRQHQJDWLN�HUOD]LR�L]DHUDUL� EXUX]NR� OLWHUDWXUD� ]DEDOD�GD��$UWLNXOX� JXW[L� EDW]XHWDQ�EHUD�GD

KHOEXUXD�HGR�DLSDWX�HJLWHQ�GD��EDLQD�DUWLNXOX�DVNR�DSOLND]LR�NRQNUHWX�EDWL�EXUX]NRDN�GLUD�HWD�H]�GD

HUOD]LR�L]DHUDUL� EXUX]� HVSOL]LWXNL� KLW]� HJLWHQ�� QDKL]� HWD� LQSOL]LWXNL� HUOD]LR�L]DHUDUHQ� QHXUULUHQ� EDW

GHILQLWX��*DL�KRQHQ� LQJXUXNR� OLWHUDWXUD�D]WHUW]HDQ� WHVLDQ�DLSDWXNR�GLWXJXQ�DUWLNXOX�XJDUL�D]DOGXNR

]DL]NLJX��QROD�HGR�KDOD�HUOD]LR�L]DHUDUHQ�QHXUULUHQ�EDW�HUDELOW]HQ�GXWH�HWD�

$UWLNXOX�HWD�ODQDN�VDLONDW]HD�H]�GD�PDNDOHNR�ODQD��EDL�NRSXUXD�EHUD�LW]HOD�GHODNR��EDL�KXUELOSHQ�RVR

H]EHUGLQDN� GDXGHODNR�� 1RODEDLW� HVDWHNR� EDGLUXGL� LNHUWDOGH� EDNRLW]DN� EHUH� HUOD]LR�L]DHUDUHQ

IRUPDOL]D]LRD� ELODWX� GXHOD�� )RUPXOD� JX]WLHN� GDX]NDWH� DKXOH]LDN� HWD� DOGHNR� H]DXJDUULDN�� DORU� KDX

KHOGXWDVXQHUD� KHOGX� H]� GHQDUHQ� VHLQDOH�� ]LXU� DVNL�� %DLQD� XOHUJDUULD� GD�� EHVWDOGH�� NRQWXDQ� KDUW]HQ

EDGXJX�DSOLND]LR�DVNRWDUDNR�EHKDUUH]NRD�L]DQGD�� LNHUWDOGH�EDNRLW]DN�DELDSXQWX�H]EHUGLQHWLN�KHOGX

GLROD�HUOD]LR�L]DHUDUL��'HQDN�VDNRQHDQ�D]WHUW]HD��EHUD]��WHVL�ODQ�KRQHQ�KHOEXUXWLN�NDQSR�GDJR��EDLQD

EDL� DUUDNDVWDWVXHQDN� HWD� ODQ� KRQHWDWLN� KXUELODJR� GDXGHQDN� VDLONDWX� HWD� D]WHUW]HQ� VDLDWXNR� JDUHOD�

6DLONDSHQD�HJLWXUDW]HNR�LUL]SLGH�QDJXVL�EDW�HUDELOL�GXJX��HUDELOLWDNR�EDOLDELGHDUHQD��RQWRORJLD��KL]WHJL

HOHNWURQLNRD��FRUSXVD�HGR�KRULHQ�NRQELQD]LRUHQ�EDW�

%HVWH� NRQW]HSWX� EDW]XN� HUH� HUDELOLNR� GLWXJX� ODQDN� VDLONDWX� DKDO� L]DWHNR�� +DVWHNR�� KXUUHQJR

EHUHL]NHWD�HJLQJR�GXJX�EL�KLW]�HGR�EL�NRQW]HSWXUHQ�DUWHNR�HUOD]LRHQ�LQJXUXDQ�
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�� (UOD]LR� SDUDGLJPDWLNRD�� OLQJXLVWLNRNL�� HVDOGL� EDWHDQ� KLW]� EDW� EHVWH� EDWHQ� RUGH]� WUXNDWX

GDLWHNHHQHDQ�� .RQW]HSWXDONL�� PXQGXDUHQ� RQWRORJLD� MDNLQ� EDWHQ� DUDEHUD�� PRWD� EHUGLQHNR

NRQW]HSWXDN�GLUHQHDQ��+DX�GD�DQW]HNRWDVXQ�EH]DOD�XOHUWX�GDLWHNHHQD��DQW]HNR�NRQW]HSWXDN

NODVH�EHUHDQ�HJRWHQ�EDLWLUD�VDLONDWXWD�

�� (UOD]LR� VLQWDJPDWLNRD�� OLQJXLVWLNRNL�� EL� KLW]� NDWH� PLQW]DWX� EHUHDQ� D]DOW]HQ� GLUHQHDQ�

.RRUGHQDWX� SDUH� EDWH]� HVDQ� GDLWHNH� HUOD]LR� SDUDGLJPDWLNRD� EHUWLNDOD� EDOGLQ� EDGD�

VLQWDJPDWLNRD� KRUL]RQWDOD� GHOD� �8=(,�� ������� .RQW]HSWXDONL�� PRWD� H]EHUGLQHNR

NRQW]HSWXDN� L]DQGD� HUH� KRULHQ� DUWHDQ� HUOD]LRD� GDJRHQHDQ�� +DX� GD� EHUH]� HUOD]LR�L]DHUD�

7HVWXLQJXUXDUL�GDJRNLRQH]�DUH�JHKLDJR�EHUHL]L�RKL�GLUD�

• (UOD]LR� VLQWDJPDWLNR� ORNDOD�� NRORND]LRDN� GLUD� KRQHQ� DGLELGH� EDW�� DGLELGH]� ¶RQ

HJLQ·�� HGR� DUJXPHQWX� HJLWXUDQ� D]DOW]HQ� GHQD�� DGLELGH]� ¶XUGDLD]SLNRD� MDQ·�

+DODNRHWDQ�EL�KLW]DN�HVDOGLDQ�JHUWX�HJRQ�RKL�GLUD��JXW[L�JRUD�EHKHUD�

• (UOD]LR�VLQWDJPDWLNR�JOREDOD��HUOD]LRQDWXWDNR�KLW]DN�H]�GLUD�]HUWDQ�KXUELO�D]DOGX

EHKDU�� H]WD� HVDOGL� EHUHDQ� HUH�� 7RSLNR� HGR� PLQW]DJDLDUHNLQ� ORWXWDNR� HUOD]LRDN

D]DOW]HQ� ]DL]NLJX� KHPHQ�� DGLELGH]� VXNDOGDULW]D� EDOL]NR� WRSLNRDUL� ORWXWDNR

XUGDLD]SLNR��ODSLNR��VDUGH[ND��VXNDOGH��HWDE��0LQW]DJDLDN�HUOD]LRQDW]HQ�GLWXHOD�HVDQ

GDLWHNH�EHUD]�

 .DVX�EDW]XHWDQ�H]�GD�HVNDW]HQ�EL�KLW]DN�NDWH�PLQW]DWX�EHUHDQ�D]DOW]HD��EDL]LN�HWD

H]DXJDUUL��VLQWDNWLNR�HGR�VHPDQWLNR��DPDQNRPXQHNR�NDWH�PLQW]DWXHWDQ��+RQHOD��EL

KLW]� DQW]HNR� WHVWXLQJXUXHWDQ� PDL]� D]DOW]HQ� EDGLUD�� EHUDLHQ� DUWHDQ� ]HKDUNDNR

HUOD]LR�VLQWDJPDWLNR�JOREDOD�GDJRHOD�HVDQ�GDLWHNH�

%HUHL]NHWDN� ODXVR� VDPDUUD� LUXGLWX� DUUHQ�� DXUUHUDJR� LNXVLNR� GXJX� ODQ� SUDNWLNR� XJDULWDQ� RQGR

QDEDULWXNR�GHOD�EDWD�HGR�EHVWHDUHQ�HUDELOHUD�� IRUPDOL]D]LR�EDNRLW]DN�DXNHUDWX�GXHQ�KXUELOSHQDUHQ

DUDEHUD�

%HVWH� EHUHL]NHWD� EDW� KLW]HQ� DUWHNR� HUOD]LR�L]DHUD� HWD� NRQW]HSWXHQ� DUWHNR� HUOD]LR�L]DHUD� EHUHL]WHQ

GLWXHQD� GD�� %LJDUUHQD� GD� JHKLHQ� LQWHUHVDW]HQ� ]DLJXQD�� KDX� GD�� HUOD]LR� OLQJXLVWLNRD� EDLQR

NRQW]HSWXDOD��$GLHUDUHQ�JDUUDQW]LD]� MDEHW]HNR�]HUD�GLR�+LUVW�HN� ���������RU���� �$Q\� SUDFWLFDO�1/8

V\VWHP�PXVW�EH�DEOH�WR�GLVDPELJXDWH�ZRUGV�ZLWK�PXOWLSOH�PHDQLQJV��DQG�WKH�PHWKRG�XVHG�WR�GR�WKLV�PXVW�QHFHVVDULO\

ZRUN�ZLWK�WKH�PHWKRGV�RI�VHPDQWLF�LQWHUSUHWDWLRQ�DQG�NQRZOHGJH�UHSUHVHQWDWLRQ�XVHG�LQ�WKH�V\VWHP���2QWRORJLD�HWD

+L]WHJL�(]DJXW]D�%DVHDN��+(%��HUH�NRQW]HSWXHQ�LQJXUXDQ�DQWRODWX�RKL�GLUD��DGLELGH]�:RUG1HW�HQ�

�7KH�PRVW�DPELWLRXV�IHDWXUH�RI�:RUG1HW��KRZHYHU��LV�LWV�DWWHPSW�WR�RUJDQL]H�OH[LFDO�LQIRUPDWLRQ�LQ�WHUPV�RI�ZRUG

PHDQLQJV�� UDWKHU� WKDQ�ZRUG� IRUPV�� �0LOOHU� HW� DO��� ����E��6DUUHUDNR���RU����+(%�HWD�(%/HWDQ�EDGDXGH
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VDOEXHVSHQDN�� VLVWHPD� EDW]XHWDQ� H]LQ� L]DQ� EDLWXWH� DGLHUD�GHVDQELJXD]LRD� DXUUHUD� HUDPDQ�� EDLQD

DGLHUDUHQ�LQJXUXDQ�DQWRODWX�EHKDUUD�DLWRUW]HQ�GXWH��5LFKDUGVRQ�NDVX� �����������RU�����,Q� WKH� IXWXUH�

WKLV�DSSURDFK�PD\�EH�PXFK�PRUH�YLDEOH�ZLWK�D�VHQVH�GLVDPELJXDWHG�/H[LFDO�.QRZOHGJH�%DVH��ZKLFK�LV�ZRUN�FXUUHQWO\

LQ�SURJUHVV���

+LW]HQ�HGR�DGLHUHQ�DUWHNRD�L]DQGD�HUH��EL�HUOD]LR�L]DHUDN�KHUWVLNL�HUOD]LRQDWXWD�GDXGH��/LQJXLVWLNRNL

DQW]HNRDN� GLUHQ� KLW]DN�� EHUDLHQ� DGLHUDUHQ� EDWHDQ� NRQW]HSWXDONL� DQW]HNRDN� HUH� L]DQJR� GLUD�� HWD

DOGHUDQW]L]�� DQW]HNRDN� GLUHQ� EL� NRQW]HSWXUHQW]DW� DKRVNDW]HNR� EDOLR� GXWHQ� KLW]DN� HUH� DQW]HNRDN

L]DQJR�GLUD�

2UDLQ�DUWHNRD�NRQWXDQ�L]DQLN��HUOD]LR�L]DHUDUL�EXUX]NR�ODQHQ�D]WHUNHWDQ�VHL�H]DXJDUULUL�HJLQJR�GLHJX

DUUHWD�EHUH]LD�

• HUDELOW]HQ�GHQ�EDOLDELGHDUHQ�LQJXUXNRD��KL]WHJL��RQWRORJLD��FRUSXV�HGR�QDKDVNHWD�

• HUOD]LR�L]DHUD�SDUDGLJPDWLNR�HGR�VLQWDJPDWLNRD��JOREDO�ORNDOD��GHQ�

• KLW]�HGR�NRQW]HSWXHQ�DUWHNR�HUOD]LR�L]DHUD�GHQ�

• WHVWX�]DEDOHNLQ�HEDOXDWXD��KLW]�JXW[L�EDW]XHNLQ�HEDOXDWXD�HGR�HEDOXDWX�JDEHNR�SURSRVDPHQD

GHQ�

• L]HQHNLQ�VRLOLN�HEDOXDWXD�HGR�NDWHJRULD�JX]WLHNLQ�HEDOXDWXWD�GDJRHQ�

• ORUWXWDNR�HPDLW]DN��HPDLW]DULN�H]��ND[NDUUDN��RQDN�HGR�RVR�RQDN��D]DOGXWDNR�GRLWDVXQDUHQ

DUDEHUD�

(VDQ�GXJXQ�EH]DOD�� HUOD]LR�L]DHUDUHQ� IRUPDOL]D]LRHQ�HEDOXD]LRD� H]�GD� HUUD]D��%DW]XHWDQ� ]X]HQHDQ

SHUWVRQHQ� LULW]L]� DG� KRF� RVDWXWDNR� ]HUUHQGHNLQ� SDUHNDWXD]� HJLWHQ� GD�� EDLQD� JHKLHQHWDQ� DGLHUD�

GHVDQELJXD]LRDQ�� LQIRUPD]LRDUHQ� EHUUHVNXUDW]HDQ� HGR� EHVWH� DSOLND]LR� HVSH]LILNR� EDWHDQ� ORUWXWDNR

HPDLW]HQ�ELGH]�]HKDUND�HJLWHQ�GD��/HKHQEL]LNRDN�GXHQ�DUD]RD�]HUD�GD��SHUWVRQD�H]EHUGLQHN�RVDW]HQ

GLWX]WHQ�]HUUHQGDN�H]�GLUHOD�JX]WL]�EDW�HWRUW]HQ��HWD�]HUUHQGD�HUDLNLW]HNR�LUL]SLGH�JDUELULN�H]�GDJRHOD�

(UOD]LR�L]DHUD� HUDELOLD]� DXWRPDWLNRNL� HUDLNLWDNR� ]HUUHQGDN� SHUWVRQHN� HUDLNLWDNRHNLQ� SDUHNDW]HDQ�

]HUUHQGDN�DQW]HNRDN�EDGLUD�RUGXDQ�IRUPDOL]D]LRD�RQW]DW�KDUW]HQ�GD��EDLQD�H]�GD�NRQWXDQ�KDUW]HQ

EDW�H]�GDWR]HQ�KLW]DN�]HULNXVLULN�GXWHQ�HGR�JX]WL]�HUUDWXDN�GDXGHQ�

$XUUHNDULHQ� D]WHUNHWDUL� HNLQJR� GLJX� RUDLQ�� *RLDQ� DLSDWXWDNR� H]DXJDUULHWDQ� DUUHWD� EHUH]LD� MDUULNR

GXJXQH]�� VLVWHPD� HGR� ODQ� HVDQJXUDWVXHQDN� NRPHQWDWX� RQGRUHQ� OHUUR� EDWHDQ� ODEXUELOGXNR� GXJX

H]DXJDUUL�EDNRLW]D�]HUWDQ�GHQ�ODQ�NRQNUHWX�KRUUHQW]DW�
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,,,�$��� 2QWRORJLDQ�RLQDUULWXWDNR�DXUUHNDULDN

2QWRORJLD��LNXV�,,��NDSLWXOXDQ�]HU�GHQ�RQWRORJLD�ODQ�KRQL�GDJRNLRQHDQ��RLQDUULW]DW�KDUWX]�JHUR��EL

REMHNWXUHQ�DUWHNR�HUOD]LR�L]DHUD�RQWRORJLD�EHUWDQ�GDJRHQ�LQIRUPD]LRWLN�HUDX]L�GDLWHNH��3VLNRORJLDUHQ

HUHPXWLN�VRUWX�]HQ�DQW]HNRWDVXQDUHQ�OHKHQEL]LNR�D[LRPDWL]D]LRDQ�7YHUVN\�N��������]HUD�]LRHQ���$

QHZ�VHW�WKHRUHWLFDO�DSSURDFK�WR�VLPLODULW\� LV�GHYHORSHG�LQ�ZKLFK�REMHFWV�DUH� UHSUHVHQWHG�DV�FROOHFWLRQV�RI� IHDWXUHV��DQG

VLPLODULW\� LV� GHVFULEHG� DV� D� IHDWXUH�PDWFKLQJ� SURFHVV���(]DXJDUULHWDQ� RLQDUULWXWDNR� HUUHSUHVHQWD]LR� HUHGXD

HUDELOW]HQ� ]XHQ� EHUD]�� %HUH� QHXUULD� ]HUHJLQ� H]EHUGLQHWDUD� DSOLNDW]HQ� GX�� KDOD� QROD�� KL]NLHQ

DQW]HNRWDVXQD�� DXUSHJLHQ� DQW]HNRWDVXQD� HWD� QD]LRHQ� DQW]HNRWDVXQD�� (EDOXD]LRDQ� EHUH

D[LRPDWL]D]LRD�DQW]HNRWDVXQDUL�EXUX]NR�JL]D�LULW]LDUHNLQ�DOGHUDWX�]XHQ�

$GLPHQ�$UWLIL]LDOHDQ�RUGHD��JDUDL�KRUUHWDQ�VDUH�VHPDQWLNRDN�]LUHQ�HUUHSUHVHQWD]LR�HUHGX�RKLNRHQDN�

HWD� DQW]HNRWDVXQD� EDWH]� HUH� VSUHDGLQJ� DFWLYDWLRQ� L]HQHNR� WHNQLNHQ� ELGH]� ODQGX� ]HQ� �4XLOOLDQ�� �����

&ROOLQV�	�/RIWXV���������&ROOLQV�HWD�/RIWXV�HQ�DUDEHUD��7KH�FRQFHSWXDO�QHWZRUN�LV�RUJDQL]HG�DORQJ�WKH�OLQHV

RI�VHPDQWLF�VLPLODULW\��7KH�PRUH�SURSHUWLHV�WZR�FRQFHSWV�KDYH�LQ�FRPPRQ��WKH�PRUH� OLQNV�WKHUH�DUH�EHWZHHQ�WKH�WZR

QRGHV�YLD�WKHVH�SURSHUWLHV�DQG�WKH�PRUH�FORVHO\�UHODWHG�DUH�WKH�FRQFFHSWV�
� �

��(]�]XWHQ�EHUDLHQ�HUHGXD�]X]HQHDQ

LQSOHPHQWDWX��EDLQD�SVLNROLQJXLVWLNDNR�HVSHULPHQWXHQ�DUDEHUDNR�GDWXHNLQ�EDW�RPHQ�]HWRUUHQ�

6SUHDGLQJ� DFWLYDWLRQ� KRUUHQ� LQSOHPHQWD]LRD� HUUD]WH� DOGHUD�� 5DGD�UHQ� WDOGHDN� �5DGD� HW� DO��� ������ ODQ

XJDUL�HJLQ�]LWXHQ�VDUH�VHPDQWLNRHQ�HEDOXD]LR�HWD�IXVLRQDW]HDUHQ�LQJXUXDQ��%HUDLHN�DXUNH]WHQ�GXWHQ

HUOD]LR�L]DHUDUHQ�QHXUULDUL�'LVWDQW]LD�6HPDQWLNRD��6HPDQWLF�'LVWDQFH��GHULW]R��«�>LQ�VSUHDGLQJ�DFWLYDWLRQ@

VHPDQWLF� UHODWHGQHVV� LV� EDVHG� RQ� DQ� DJJUHJDWH� RI� WKH� LQWHUFRQQHFWLRQV� EHWZHHQ� WKH� FRQFHSWV�� 7KLV� LV� GLIIHUHQW� IURP

VHPDQWLF� GLVWDQFH� ZKLFK� LV� HTXDO� WR� WKH� PLQLPDO� SDWK� OHQJWK� EHWZHHQ� WZR� FRQFHSWV��� $UH� JHKLDJR�� NRQWXDQ

KDUWXD]�VDUH�VHPDQWLNRDN�HJLWXUDW]HQ�GLWXHQ�HUOD]LR�SULELOHJLDWX�EDW�HJRQ�EDGDJRHOD�²�NODVH�D]SLNODVH

HGR� LV�D� HUOD]LRD� ²� HUOD]LR� PRWD� JX]WLDN� HUDELOL� RUGH]� D]SLNODVH� HUOD]LRD� QDKLNRD� GHOD� GLRWH�� �ZH

K\SRKHVL]H�WKDW�>«@�LV�VWURQJ�HQRXJK�IRU�WKH�OHQJWK�RI�LV�D�SDWKV�WR�EH�XVHG�DV�D�PHDVXUH�RI�VHPDQWLF�UHODWHGQHVV��

3URSRVDW]HQ� GXHQ�GLVWDQW]LDUHQ� IRUPXODQ� ���� HNXD]LRD��$� HWD�%� NRQW]HSWXHQ� DUWHNR� GLVWDQW]LD� EL

NRQW]HSWXHQ�DUWHNR�LV�D
���
�HUOD]LR]�RVDWXWDNR�ELGH�PRW]HQDUHQ�OX]HUD�GD�

)length(min),dist(
),path(

S%$ ��� ∈
= ���

                                                          
� �

�,NXVWHQ�GHQ�EH]DOD�DQW]HNRWDVXQ�HWD��HUOD]LR�L]DHUD�NRQW]HSWXDN�QDKDVWX�HJLWHQ�GLUD�KHPHQ�HUH�

� �
�7HVL�KRQHWDUDNR�EHKDUUH]NRD�H]�GHQH]��H]�GXJX�H]EHUGLQGXNR�LV�D��NODVH�D]SLNODVH�HGR�KLSHURQLPR�KLSRQLPR�HUOD]LRHQ�DUWHDQ�
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'LVWDQW]LDUHQ�QHXUULD�W[LNLD�OLW]DWHNH�KHUWVLNL�HUOD]LRQDWXWDNR�EL�NRQW]HSWXUHQW]DW��HWD�DOGHUDQW]L]��(]

GXWH� HEDOXD]LRULN� DGLHUD]L�� %HUH� VLQSOHWDVXQHDQ� QDKLNRD� HUDELOL� L]DQ� GD�� DGLELGH]� RQWRORJLD

H]EHUGLQDN�ELOW]HNR��.QLJKW�	�/XN��������8WL\DPD�	�+DVLGD��������
� �

2QWRORJLD�SDUDGLJPDWLNRD�NRQW]HSWXDN�JXW[L�L]HQDN�HPDLW]DULN�H]

6XVVQD�N� ������� 5DGD�UHQ� WDOGHDUHQ� LGHLD� ODQGX� HWD� :RUG1HW� H]DJXW]D�EDVHDUL� DSOLNDW]HQ� GLR�

GRNXPHQWXDN� LQGH[DW]HNR� DGLHUD�GHVDQELJXD]LRD� EHKDUUH]NRD� GHOD� HWD�� (]DJXW]D�EDVHNR

NRQW]HSWXDN� DGLHUDN� GLUD� NDVX� KRQHWDQ�� HWD� D]SLNODVH� HUOD]LRD]� JDLQ�:RUG1HW�HN� GDX]NDQ� EHVWH

JX]WLDN� HUH� HUDELOW]HD� SURSRVDW]HQ� GX�� (UOD]LR� EDNRLW]DN� DQW]HNRWDVXQ� SLVX� EDW� HGXNLNR� GX� ���

HNXD]LRNR
� �

�Z � �[�\����DQW]HNRDJRDN�EDLWLUD�DGLELGH]�VLQRQLPR�HUOD]LR�ELGH]�ORWXWDNR�NRQW]HSWXDN��]DWL

�SDUW�RI��HUOD]LRD]�ORWXWDNRDN�EDLQR��LNXVL�EDLWD�HUH�7YHUVN\��������6DUH�VHPDQWLNRDQ�HONDUUHQ�RQGRDQ

GDXGHQ�EL�NRQW]HSWXUHQ�DUWHNR�GLVWDQW]LD� �Z�[�\�����HNXD]LRDQ��EL�NRQW]HSWX�KRULHQ�DUWHDQ�GDJRHQ

HUOD]LR� JX]WLHQ� SLVXHQ� EDWXUD� L]DQJR� GD�� $LSDW]HNRD� GD�� JHUR� HWD� VDNRQDJR� HJRQ� NRQW]HSWXDN

KLHUDUNLDQ�JHUR�HWD�GLVWDQW]LD�W[LNLDJRD�DLWRUW]HQ�GLHOD��KRUL�GD�G�]DWLW]DLOHD��
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(GR]HLQ� EL� NRQW]HSWXUHQ� DUWHNR� GLVWDQW]LD�� EHUD]�� ORW]HQ� GLWX]WHQHQ� ELGH� JX]WLHQ� DUWHDQ� SLVX

W[LNLHQD�GXHQDN�HPDQJR�GLJX�����HNXD]LRD��
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),(min),dist(
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6XVVQD�N� HUH� H]� GX� HEDOXD]LR� ]X]HQLN� HJLWHQ�� ]HKDUND� DGLHUD�GHVDQELJXD]LR� HVSHULPHQWXHWDQ

ORUWXWDNR�HPDLW]HQ�DUDEHUD�EDL]LN�

2QWRORJLD�SDUDGLJPDWLNRD�NRQW]HSWXDN�]DEDOD�L]HQDN�HPDLW]D�RQDN

0DKHVK�HN� HWD� �0DKHVK� HW� DO��� ������ ������ 0LNURNRVPRV� RQWRORJLD� DELDSXQWX� EH]DOD� KDUWX� HWD

DGLHUD�GHVDQELJXD]LR� ODQ� EDWHUDNR� VSUHDGLQJ� DFWLYDWLRQ� LWVX�PXWXDQ� DULW]HQ� GHOD� GLRWH�� ��«� VSUHDGLQJ

DFWLYDWLRQ� «� GRHV� QRW� PDNH� XVH� RI� DYDLODEOH� NQRZOHGJH��� %HUDLHQ� SODQWHDPHQGXDQ� HVDOGLDUHQ� DQDOLVL

                                                          
� �

�+DXHN�GLUD�OHKHQ�DLSDWXWDNR�H]DXJDUULHQ�EDOLRDN�5DGDUHQ�WDOGHDUHQ�ODQDUHQW]DW�

� �

�6XVVQD�UHQ�ODQHNR�Z � �KHPHQ�D]DOW]HQ�GHQD�EDLQR�NRQSOH[XDJRD�GD��EDLQD�EHUDN�DLWRUW]HQ�GXHQ�EH]DOD��WKH�SDUWLFXODU�ZHLJKWV�XVHG�>Z � @

PD\�QRW�PDNH�WKDW�PXFK�GLIIHUHQFH��
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VHPDQWLNRDQ�DWHUDWDNR�DUJXPHQWX�HJLWXUD�HUUHVSHWDWX�HJLQ�EHKDU�GD�DGLHUHQ�DUWHNR�ELGHDN�ELODW]HDQ�

%HVWH�PRGX�EDWHWDUD�LNXVLWD�HUOD]LR�L]DHUDN�DGLW]�HGR�DGMHNWLERDUHQ�KDXWDSHQ�PXUUL]SHQHL�KREHUHQ

HJRNLW]HD� QHXUW]HQ� GX�� KDXWDSHQ�PXUUL]SHQ� NRQW]HSWXDODN� RQWRORJLDQ� HUUHSUHVHQWDWXD]�� HWD

NRQW]HSWXHQ�DUWHNR�KXUELOWDVXQ�SDUDGLJPDWLNRD�HUH�HUDELOLD]��0LNURNRVPRV�HQ�HVWDOGXUD�XUULD�GHOD

HWD��H]�GXWH�DXUNH]WHQ�HEDOXD]LRULN�

2QWRORJLD�SDUDGLJPDWLNRD�HWD�VLQWDJPDWLNR�ORNDOD�NRQW]HSWXDN�SURSRVDPHQD��L]HQ�DGLW]�HPDLW]DULN�H]

,,,�$��� +L]WHJL�HOHNWURQLNRHWDQ�RLQDUULWXWDNR�QHXUULDN

+L]WHJLHWDQ� H]� GDJR� NRQW]HSWXULN�� DGLHUDN� GLUD� D]DOW]HQ� GLUHQDN�� $GLHUD� KRULHN� KDOD� HUH

OH[LNRJUDIRDN�HJLQGDNR�NRQW]HSWXDOL]D]LRHL�HUDQW]XWHQ�GLHWH��HWD�KHLQ�KDQGL�EDWHDQ�RQWRORJLD�EDWHNR

NRQW]HSWXHNLQ�SDUHNDWX�GDLWH]NH��1ROD�QHXUWX�DGLHUD�KRULHQ�DUWHNR�HUOD]LR�L]DHUD"�2QWRORJLD�ODQHWDQ

H]�EH]DOD��KHPHQ�H]�GDJR�SVLNRORJLD�HGR�H]DJXW]DQ�RLQDUULWXWDNR�IRUPDOL]D]LRULN��SUDNWLNRDN�GLUHQ

KXUELOSHQDN�EDL]LN�

(UOD]LR�L]DHUD�PRWDUL�EXUX]��KHPHQ�]HKDUNDNR�HUOD]LR�VLQWDJPDWLNR�JOREDODN�HUDELOW]HQ�GLUHOD�HVDQ

GH]DNHJX�� %L� DGLHUD� ORWXWD� GDXGHQ� MDNLWHNR� DGLHUDN� D]DOW]HQ� GLUHQ� WHVWXLQJXUXD� D]WHUW]HQ� GD

�KL]WHJLDUHQ� NDVXDQ� DGLHUDUHQ� GHILQL]LRD� EHUD��� HWD� WHVWXLQJXUX� KRULHN� DQW]HNRDN� EDGLUD� RUGXDQ

DGLHUDN� HUOD]LRQDWXWD� HJRQJR� GLUD�� $W]HDQ� GDJRHQ� KLSRWHVLD� ]HUD� GD�� HUOD]LRQDWXWDNR� DGLHUDN� KLW]

DQW]HNRH]�GHILQLWX�L]DQJR�GLUHOD�

/HVN�HN� ������� DGLHUD�GHVDQELJXD]LRUDNR� DSOLND]LRDQ� ]X]HQHDQ� DSOLNDWX� ]XHQ� KLSRWHVL� KRUL�� EL

DGLHUHQ�DUWHNR�HUOD]LR�L]DHUDUHQ�QHXUULD�EHUDLHQ�GHILQL]LRHWDQ�DJHUW]HQ�GLUHQ�DPDQNRPXQHNR�KLW]HQ

NRSXUXD�GD��=HQEDW�HWD�KLW]�JHKLDJR�HJRQ�EL�GHILQL]LRHWDQ��KDLQEDW�HWD�HVWXDJR�HUOD]LRQDWXWD�HJRQJR

GLUD�EL�DGLHUDN��%HUH�LQWXL]LRD�HPDQNRUUD�L]DQ�GD�RUDLQ� LNXVLNR�GXJXQ�EH]DOD��EDLQD�EHUH�KRUUHWDQ

DKXOD� GD� RVR�� GHILQL]LRD� LGD]WHDQ� KDXWDWXWDNR� KLW]HQ� PHQSH� EDLWDJR�� 0HWRGR� KRQHQ� HEDOXD]LRD

DGLHUD�GHVDQELJXD]LR�ODQ�EDWHQ�ELGH]�HJLWHQ�GX��&RZLH�UHQ�WDOGHDN��&RZLH�HW�DO���������:LONV�HW�DO��

������PHWRGR�EHUD�SURSRVDW]HQ�GX��EDLQD�NRQW]HSWX�PXOW]R�]DEDOHQ�DUWHNR�HUOD]LR�L]DHUD�QHXUW]HDQ

HUDJLQNRUWDVXQD�KREHW]HNR�VLPXODWHG�DQQHDOLQJ�GHODNRD�HUDELOLD]�

+L]WHJL�VLQWDJPDWLNR�JOREDOD�NRQW]HSWXDN�]DEDOD��L]HQDN�HPDLW]D�ND[NDUUDN

9pURQLV�HWD�,GH�N��������KXUELOSHQ�EHUDUL�KHOW]HQ�GLRWH��EDLQD�KHGDWX�HJLWHQ�GXWH�GHILQL]LR�]LUNXODU

EDW�HUDELOL]��%L�DGLHUHQ�DUWHNR�HUOD]LRDUHQ�QHXUULD�GHILQLW]HNR�HUDELOL�GLUHQ�KLW]HQ�DUWHNR�HUOD]LRDUHQ

QHXUULHQ� EDWXUDN� HPDQJR� GX�� +DX� GD�� RUDLQ� H]� GD� EHKDUUH]NRD� KLW]� EHUDN� DJHUW]HD� EL� DGLHUHQ

GHILQL]LRDQ�� QDKLNRD� GD� HUOD]LRQDWXWDNR� KLW]DN� HUDELOW]HD�� (WD� QRL]� GDXGH� EL� KLW]� HUOD]LRQDWXWD"

%HUDLHQ� DGLHUDN� HUOD]LRQDWXWD� GDXGHQHDQ�� +LSRWHVL� KDX� HUDJLQNRUUD� GHQ� HGR� H]� IURJDW]HNR� VDUH

QHXURQDO� HUUDOGRL� EDW� HUDLNL� ]XWHQ� KL]WHJLNR� GHILQL]LRHWDNR� KLW]DN� HUDELOL]�� GHILQLHQGXP� HWD
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GHILQL]LRNR� KLW]HQ� DUWHNR� ORWXUDN� JHKLWX]
� �

�� HWD� DGLHUD�GHVDQELJXD]LR� ODQ� EDWHDQ� SUREDWX� ]XWHQ

�HEDOXD]LR�VLVWHPDWLNRULN�H]�GXWH���+XUELOSHQ�DQW]HNRD�GDUDELOWH�.R]LPD�HWD�)XUXJRULN�HUH��������

EDLQD� HUDJLQNRUWDVXQ�DUD]RDN� NRQSRQW]HNR� NDVX� KRQHWDQ� EHNWRUH�HUHGX� EDWHUD� LW]XOW]HQ� GXWH

LQIRUPD]LRD��.R]LPD�	�,WR���������RUDLQ�LNXVLNR�GXJXQ�HUHGXUD��LNXVL� �1LZD�	�1LWWD��������HUH��

+DXHN�HEDOXD]LRD�SHUWVRQHQ�LULW]L]�HUDLNLWDNR�DQW]HNRWDVXQ�]HUUHQGHNLQ�SDUHNDWXD]�HJLWHQ�GXWH�

+L]WHJL�VLQWDJPDWLNR�JOREDOD�KLW]DN�JXW[L�L]HQDN�HPDLW]DULN�H]

/HVN�HQ�PHWRGRDN�EHVWH�KHGDSHQ�EDW�MDVR�]XHQ��KL]WHJLHWDNR�GHILQL]LRHWDNR�DJHUNLGHW]H]�RVDWXWDNR

EHNWRUH�HUHGXHNLQ��:LONV�HN� HWD� �:LONV� HW� DO��� ������ ������ /'2&(� KL]WHJLWLN� �LNXV� ,,�$��� DWDOD�

KLW]HQ�DJHUNLGHW]DN�MDVR�]LWX]WHQ��/'2&(�N�PXUUL]WXWDNR�KL]WHJL�EDW�������KLW]�GLWXHQD��HUDELOW]HQ

GX� GHILQL]LRDN� LGD]WHNR�� HWD� EHUD]� DJHUNLGHW]DN� PXUUL]WXWDNR� KLW]� KRULHWDUD� PXJDW]HQ� GLUD�� /DQ

KRULHQ� DUDEHUD� EL� KLW]HQ� DUWHNR� DJHUNLGHW]D� GHILQL]LR� EHUHDQ� D]DOW]HQ� GLUHQHDQ� HPDWHQ� GD�� +LW]

EDNRLW]DUHQ� DJHUNLGHW]DN� NRGHW]HNR� EHNWRUH� EDW� HUDELOW]HQ� GXWH� ���� IRUPXODNR� wvr ��� %HNWRUH

KRUUHWDQ�KL]WHJL�PXUUL]WXNR�KLW]�EDNRLW]HNR�����HNXD]LRNR�1�GD�KL]WHJL�PXUUL]WX�KRUUHQ� WDPDLQD�

EDOLR�EDW�HJRQJR�GD�� w
iv ���KLW]HQ�DUWHNR�DJHUNLGHW]DUHQ�LQGDUUD�HUUHSUHVHQWDW]HQ�GXHQD��+RUUHWDUDNR

VHL� IRUPXOD� H]EHUGLQ� SURSRVDW]HQ� GLWX]WH�� GHQDN� KLW]HQ� HWD� DJHUNLGHW]DUHQ� PDL]WDVXQHWDQ

RLQDUULWXWDNRDN�����HNXD]LRDQ��DGLELGH]��EHNWRUHNR�EDOLR�EH]DOD�DJHUNLGHW]DUHQ�PDL]WDVXQ�JRUGLQDN

D]DOW]HQ�GLUD��KDX�GD��Z�HWD�] � �KLW]DN�HONDUUHNLQ�DJHUW]HQ�GLUHQHNR�PDL]WDVXQD�

( )    ,,0
w
N

w
w vvv L

r = ���

izw
w
i fv ,= ���

%L�KLW]HQ�DUWHNR�HUOD]LR�L]DHUD�NDONXODW]HNR�EHNWRUH�KRULHQ�DUWHNR�HUOD]LRD�PDWHPDWLNRNL�NDONXODWX

GDLWHNH�� DGLELGH]� DQJHOXDUHQ� NRVLQXD� HUDELOLD]� �LNXVL� ��� HNXD]LRD�� EDLQD� EHVWH� KLUX� IRUPXOD� HUH

SURSRVDW]HQ�GLWX]WH���:LONV�HWD�KDUDQW]DJR�GRD]�RUGHD��HWD�DGLHUHQ�DUWHNR�HUOD]LR�L]DHUDUHQ�QHXUULD

HGXNL� DKDO� L]DWHNR�� KL]WHJLNR� DGLHUD� EDNRLW]DUHQW]DW� EHNWRUH� EDW� HUDW]HQ� GXWH� EHUH� GHILQL]LRDQ

DJHUW]HQ� GLUHQ� KLW]HQ� EHNWRUHDN� EDWXD]� ���� HNXD]LRD��� +RUUHOD� EL� EHNWRUHUHQ� DUWHNR� HUOD]LRDUHQ

QHXUUL�PDWHPDWLNRDN�EL�DGLHUHQ�DUWHNR�HUOD]LR�L]DHUD�HPDWHQ�GLJX��QDKLNRD�GD����HNXD]LRDQ�Z�HWD�]

KLW]DN�EDLQR�DGLHUDN�L]DWHD�����HNXD]LRNR�EHNWRUH]�HUUHSUHVHQWDWXDN��

                                                          
� �

�'HILQL]LRDN�H]�]HXGHQ�OHPDWL]DWXWD��H]WD�DQDOL]DWXWD�HUH�
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0HWRGR� KRQHN� GHILQL]LRHWDNR� KLW]HQ� JDLQMDUW]HD� ]X]HQHDQ� QHXUWX� RUGH]�� KLW]� KRULHQ� EHNWRUHDN

HUDELOW]HQ� GLWX� EHUD]�� (EDOXD]LRD� H]� GD� RVR� VDNRQD�� EDQN� KLW]DUHQ� DJHUSHQ� EDW]XN� VRLOLN

GHVDQELJXDWXD]�HJLQ�]XWHQ�HWD�

+L]WHJL�VLQWDJPDWLNR�JOREDOD�NRQW]HSWXDN�JXW[L��L]HQDN�HPDLW]D�RQDN

5LFKDUGVRQ�HN� ������� KDUW]HQ� GXHQ�KXUELOSHQDN� RQWRORJLDNRHQW]DW� LNXVLWDNRHQ� DQW]D� GDXND�� ,]DQ

HUH�EL�KL]WHJLWDNR��/'2&(�HWD�:��� LNXV�,,�$���DWDOD��GHILQL]LRDN�VLQWDNWLNRNL�DQDOL]DWX�HWD�HUOD]LR

VHPDQWLNRDN� HUDX]WHQ� GLWX�� VDUH� VHPDQWLNR� EDW� HUDLNLD]�� (UOD]LR� EDNRLW]DN� PDL]WDVXQHWDQ

RLQDUULWXWDNR� SLVX� EDW� GX�� 6DUH� VHPDQWLNR� KRQHWDQ� GHILQL]LRHWDNR� KLW]DN� GHVDQELJXDWX� JDEH

GDXGHQH]� H]LQH]NRD� ]DLR� EL� DGLHUHQ� DUWHNR� HUOD]LR�L]DHUD� QHXUW]HD�� +RUUHQ� RUGH]� KLW]HQ� DUWHNR

HUOD]LR�L]DHUD� ODQW]HQ� GX�� EDLQD� EL� KLW]� ORW]HQ� GLWXHQ� ELGHDQ� HUURUHD� HJRQ� GDLWHNHHQH]� �DGLHUD

H]EHUGLQHNRDN� EDOLUD� WDUWHNR� KLW]DN�� RVR� ELGH� PRW]DN� HUDELOW]HQ� GLWX�� JHKLHQH]� EL� GHILQL]LRWDNR

KLW]DN�HUDELOL� DKDO�GLUHODULN�� ,GHLD�EHUD]�]HUD�GD��EL�KLW]�KHUWVLNL� HUOD]LRQDWXWD� HJRQJR�GLUD�EHUDLHQ

DUWHDQ�HUOD]LR�ELGH�DVNR�EDGDXGH��(UOD]LR�ELGH�JX]WLDN�H]�GLUD�HVDQJXUDWVXDN�RUGHD��HWD�HUOD]LR�ELGH

PRWD�EDNRLW]DUHQ�HUDELOJDUULWDVXQD�QHXUW]HNR�EHKDUUHDQ�DXUNLW]HQ�GD��+RUL�HJLWHNR�PHWRGR�HQSLULNR

EDW�HUDELOW]HQ�GX��WKHVDXUXV�EDWHNR��������KLW]�SDUH�HWD�HUOD]LRULN�H]�GXWHQ�EHVWH��������KLW]�SDUH

HUDELOL]��(EDOXD]LRD�WKHVDXUXV�KRUL�EHUD�HUDELOL]�HJLWHQ�GX��SLVX�KRULHN�NDONXODW]HNR�KLW]DN�NRQWXDQ

KDUWX�JDEH��QRVNL�

+L]WHJL�SDUDGLJPDWLNRD�HWD�VLQWDJPDWLNR�JOREDOD�KLW]DN�]DEDO��L]HQDN�HPDLW]D�RQDN

,,,�$��� &RUSXVHWDQ�RLQDUULWXWDNR�DOWHUQDWLEDN

&RUSXVHQ� HUDELOHUD� EXOW]DW]HQ�GXWHQDN�PDL]� DLSDW]HQ�GXWH� �\RX� VKDOO� NQRZ� D�ZRUG� IRU� WKH� FRPSDQ\� LW

NHHSV�� �)LUWK�� ������� KDX� GD�� KLW]HQ� H]DXJDUUL� HWD� HVDQDKLD� KLW]� KRUL� D]DOW]HQ� GHQ� WHVWXLQJXUXDN

HPDQJR�GX��HGR�KREHWR�HVDQGD��D]DOGX�L]DQ�GHQ�WHVWXLQJXUX�JX]WLHQ�DQDOLVLDN��+RUUHWDQ�RLQDUULWXWD�

KRQDNR� KLSRWHVLD� ]DEDOGX� GD�� EL� KLW]� KHUWVLNL� HUOD]LRQDWXWD� HJRQJR� GLUD� DQW]HNR� WHVWXLQJXUXHWDQ

D]DOW]HQ� EDGLUD�� +LW]HQ� DUWHNR� HUOD]LR�L]DHUD� D]WHUW]HNR�� KLW]� KRULHN� D]DOW]HQ� GLUHQ� WHVWXLQJXUXDN

NRQSDUDW]HD�EHVWHULN�H]�GD�EHKDU��(UOD]LR�VLQWDJPDWLNR�JOREDO�HWD�ORNDOD�NRQWXDQ�KDUWXNR�GLUHQ�HGR

H]�WHVWXLQJXUXDUHQ�GHILQL]LRDUHQ�DUDEHUD�HJRQJR�GD��HUOD]LR�VLQWDJPDWLNR� ORNDOD�D]WHUWX�QDKL�EDGD�
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HUOD]LR�VLQWDNWLNR�]X]HQD�GXWHQ�KLW]DN�HUDELOLNR�GLUD��(UOD]LR�VLQWDJPDWLNR�JOREDODUHQ�NDVXDQ� OHLKR

]DEDODN�GHILQLW]HQ�GLUD��±���KLW]HWDNRDN��EDLQD�RUGHQD�NRQWXDQ�KDUWX�JDEH�HWD� L]HQ�� DGMHNWLER�HWD

DGLW]HWD]�VRLOLN�EDOLDWXD]�

&RUSXVHDQ� RLQDUULW]HQ� GLUHQ� WHNQLNDN� DGLHUHQ� DUWHNR� HUOD]LRHWDUD� KHGDWX� DKDO� L]DWHNR� FRUSXVHNR

KLW]DN�EHUDLHQ�DGLHUD]�HWLNHWDWX�EHKDU�GLUD��HQWUHQDPHQGX�FRUSXV�EDW�HUDWXD]��+DX�GD�KDLQ�]X]HQ

HUH�FRUSXVHWDQ�RLQDUULWXWDNR�WHNQLNHQ�DUD]R�EDW��HVNX]NR�GHVDQELJXD]LR�]DEDO�EDWHQ�EHKDUUD�

1HXUUL� VLQSOH� HWD� DUUDNDVWDWVXHQHWDNR� EDW� LQIRUPD]LRDUHQ� WHRULDQ� RLQDUULWXWDNR� (ONDUUHQ� $UWHNR

,QIRUPD]LRD�GD� �($,��PXWXDO� LQIRUPDWLRQ��&KXUFK�	�+DQNV��������*DOH�HW� DO�� �������������+RUUHQ

DUDEHUD�EHWL�HONDUUHNLQ�D]DOW]HQ�EDGLUD�EL�KLW]HQ�DUWHNR�HUOD]LR�L]DHUD�LQGDUWVXD�L]DQJR�GD��HWD�DKXOD�

DOGL]�� H]� GLUHQHDQ� LQRL]� WHVWXLQJXUX� EHUHDQ� D]DOW]HQ�� &KXUFK� HWD� +DQNV�HQ� DUDEHUD�� WHVWXLQJXUXD

KLW]HQ�DJHUSHQDUHQ� LQJXUXDQ�GDXGHQ�����KLW]HWDNR� OHLKRDN�HUDELOW]HQ�GLUD��+RUUHOD� Y� HWD�Z�KLW]HQ

($,�NDONXODW]HNR�KLW]�EDNRLW]D�DJHUW]HNR�HWD�ELDN�EDWHUD�DJHUW]HNR�SUREDELOLWDWHDN�HGXNL�EHKDU�GLUD

NRQWXDQ�����HNXD]LRD��

)Pr()Pr(

),Pr(
log),EAI(

ZY

ZY
ZY = ���

3UREDELOLWDWH�KRULHN�HVWLPDW]HNR�PRGX�HUUD]HQD�DJHUSHQDN�NRQWDWX��LNXVL�I����HNXD]LRDQ��HWD�1�KLW]

NRSXUX� WRWDOD]� ]DWLW]HD� GD� �DXNHUD� JHKLHQH]NR� HVWLPD]LRD� ²�PD[LPXP� OLNHOLKRRG� HVWLPDWH� ²� GHULW]RQ

WHNQLND��

1

I
[

�≅)Pr(
���

&RUSXV�VLQWDJPDWLNR�JOREDOD�KLW]DN
���

�JXW[L��L]HQDN�HPDLW]D�RQDN�GDWX�XUULHQ�DUD]RD
���

($,�DSOLND]LR�DVNRWDQ�HUDELOL� L]DQ�GD��HWD�EHUDUHQ�LQJXUXNR�OLWHUDWXUDQ�JHKLHQ�DLSDW]HQ�GHQ�DUD]RD

HVWLPD]LRDUHQD�GD��*DLQRQW]HNR�WHNQLND�HVWDWLVWLNRHN�HUH�DUD]R�KRQL�DXUUH�HJLQ�EHKDUNR�GLRWH��L]DQ

HUH��KLW]�JXW[L�EDW]XN�RVR�PDL]�D]DOW]HQ�GLUD�WHVWXHWDQ��EDLQD�KLW]�JHKLHQDN�RVR�RVR�XUULWDQ��=LSI�HQ

OHJHDUHQ�DUDEHUD���+RUUHJDWLN�GHLW]HQ�]DLR�DUD]R�KRQL�GDWX�XUULHQ�DUD]RD��VSDUVH�GDWD�SUREOHP���=HLQ�GD

LQRL]�LNXVL�JDEHNR�KLW]�EDW�D]DOW]HNR�SUREDELOLWDWHD"�(GR�FRUSXV�RVRDQ�ELUULWDQ�D]DOGX�GLUHQ�EL�KLW]

                                                          
���

�+LW]HQ�DUWHNR�HUOD]LR�L]DHUD�EH]DOD�MDUW]HQ�GXJX��DGLHUDWDUD�KHGDW]HD�H]�GHODNR�QDWXUDOD��HVNX]NR�HWLNHWDW]HD�EHKDUNR�OXNHHODNR�

�
	

� &RUSXVHWDQ� RLQDUULWXWDNR� DOWHUQDWLEHWDQ� JDUUDQW]LWVXD� GHQH]�� GDWX� XUULHQ� DUD]RHL� EXUX]NR� LUX]NLQDN� JHKLWX� GL]NLHJX� EHVWH

H]DXJDUULHUL�



(5/$=,2�,=$(5$.�(7$�'(176,7$7(�.217=(378$/$

��

EDWHUD� DXUNLW]HNR�SUREDELOLWDWHD� HONDUUHNLQ� D]DOGX� H]�GLUHQHDQ"�*DUEL� GDJR� H]�GHOD� ���+RQL� DXUUH

HJLWHNR�WHNQLNHL�OHXQW]H�WHNQLND��VPRRWKLQJ��GHULW]H�

6FK�W]H�HN� �����D�� ����E�� ������ KLW]HQ� DUWHNR� JHUWDNLGHW]DN� NRQWXDQ� KDUW]HNR� EHVWH� PRGX� EDW

HUDELOL� ]XHQ�� EHNWRUH� EH]DOD� NRGHWX� HWD� EHNWRUHHQ� DUWHNR� DQJHOXD� HUDELOL� KLW]HQ� JHUWXWDVXQD

QHXUW]HNR��LNXV�:LONV�HQ�PHWRGRD�DXUUHNR�,,,�$����DWDOHDQ���$GLHUHQ�DUWHNR�HUOD]LR�L]DHUDUD�KHGDWX

DKDO� L]DWHNR�� KLW]� EDWHQ� WHVWXLQJXUXDN�PXOW]RNDWX� HJLWHQ� GLWX�� KRUUHWDUDNR� WHVWXLQJXUXNR� EHNWRUH

JX]WLDN�EDWX�HWD�PXOW]RNDW]H�WHNQLND�DSOLNDWX]��+RUUHOD�KLW]�MDNLQ�EDWHQ�DJHUSHQDN�JL]D�DGLWX�EDWHN

DGLHUHQ�DUDEHUD�VDLONDWX�GLW]DNH��WHVWXLQJXUX�MDNLQ�EDW]XHL�DGLHUD�EDW�HVOHLWX]��&RUSXV�RVRNR�KLW]DUHQ

DJHUSHQDN�EDQDQ�EDQDQ�HWLNHWDW]HD�EDLQR�DKDOHJLQ�JXW[LDJR�EHKDUNR�OLW]DWHNH��DXWRUHDUHQ�DUDEHUD�

&RUSXV�VLQWDJPDWLNR�JOREDOD�HWD�ORNDOD�KLW]DN�]DEDO�L]HQDN�HPDLW]D�RQDN�GDWX�XUULHQ�DUD]RULN�H]

($,DN�HWD�6FK�W]H�UHQ�EHNWRUHHN�WHVWXLQJXUXWLN�KLW]HQ�DJHUSHQD�EHVWHULN�H]�GXWH�NRQWXDQ�KDUW]HQ�

EDLQD� EDGD� JHKLDJRULN�� HJLWXUD� VLQWDNWLNRD� HVDWH� EDWHUDNR�� (UD� VLQSOHHQHDQ� KLW]DUHQ� DOGDPHQHDQ

GDXGHQ� KLW]HQ� NDWHJRULDN� KDUWX� GDLWH]NH� NRQWXDQ�� EDLQD� HJLWXUD� ODQGXDJRDQ� DUJXPHQWX� HJLWXUDN

�DGLW]�REMHNWX�� L]HQ�DGMHNWLER��HWDE���HUH�HUDELOL�GDLWH]NH��+DODNRHL�H]DXJDUUL�GHLW]HQ�]DLH��HWD�EHUD]

KLW]�EDWHQ�WHVWXLQJXUX�VLQWDNWLNRD�FRUSXVHWDWLN�HUDXWVLWDNR�H]DXJDUULH]��KDX�GD��KLW]DUHQ�DJHUSHQHWDQ

EHUH� LQJXUXDQ� D]DOW]HQ� GLUHQ� NDWHJRULD� ]HLQ� DUJXPHQWX� HJLWXUDN�� HUUHSUHVHQWDW]HQ� GD�� +RUUHODNR

H]DXJDUULDN� DGLHUD� GHVDQELJXD]LRUDNR� HUDELOW]HQ� GLUD� ]X]HQHDQ� �LNXVL� ,9�$��� DWDOD��� EDLQD� HUOD]LR�

L]DHUD� IRUPDOL]DW]HNR� ]HKDUND� HUDELOL� EHKDU� GD�� WHVWXLQJXUX� EHUHWVXHWDQ� D]DOW]HQ� GLUHQ� KLW]DN

HUOD]LRQDWXWD� GDXGH�� +DOD� HJLWHQ� GX� *UHIHQVWHWWH�HN� ������� ������ KLW]HQ� DUWHNR� HUOD]LR�L]DHUDUHQ

QHXUULD� KDODNR� SLVWD� VLQWDNWLNRHQ� JDLQHDQ� GHILQLW]HUDNRDQ�� (EDOXD]LR� LQWHUHVJDUULD� HJLWHQ� GX�

5LFKDUGVRQ�HQ�DQW]HNRD��WKHVDXUXV�DN�HUDELOL]�HUOD]LR�L]DHUDUHQ�HVWDQGDU�EH]DOD�

&RUSXV�VLQWDJPDWLNR�JOREDOD�KLW]DN�JXW[L��L]HQDN�HPDLW]D�RQDN�GDWX�XUULHQ�DUD]RD

/DQ� EDW]XHWDQ� ]X]HQHDQ� MRW]HQ� GD� HUOD]LR� VLQWDNWLNR� EHUH]L� EDWHQ� D]WHUNHWDUD�� +DOD� GD� DGLW]DUHQ

KDXWDSHQ�PXUUL]SHQDUHQ� LQJXUXDQ� HJLWHQ� GLUHQ� D]WHUNHWD� JHKLHQHWDQ�� DGLELGH]� *ULVKPDQ� HWD

6WHUOLQJ�HQ�ODQHDQ��������HGR�/HH�UHQ�WHVLDQ���������+DXHN�FRUSXV�]DEDOHWDWLN�DGLW]�REMHNWX�SDUHDN

DWHUD�HWD�DGLW]�EDNRLW]DN�KREHVWHQ�GXHQ�L]HQHQ�NODVHD�WRSDW]HQ�VDLDW]HQ�GLUD��DGLW]�HWD�L]HQHQ�DUWHNR

HUOD]LR�L]DHUD�GHILQLWXD]�

&RUSXV�VLQWDJPDWLNR�JOREDOD�KLW]�JXW[L�L]HQDN�HPDLW]D�RQDN�GDWX�XUULHQ�DUD]RD

,,,�$��� 2QWRORJLD�HWD�FRUSXVHQ�DUWHNR�NRQELQD]LRDN

+DLQEDW� ODQHN� DXUUHNR� KXUELOSHQDN� KHGDWX� EHKDUUD� GDJRHOD� GLRWH�� $UUD]RL� DQLW]� DLSDW]HQ� GXWH�

1DJXVLHQD��JRLNR�WHNQLND�JX]WLHN�KL]WHJLD�HJLWXUD�VHPDQWLNR�JDEHNR�]HUUHQGD�EH]DOD�WUDWDW]HQ�GXWHOD

GD��+LW]DN�HWD�NRQW]HSWXDN�NODVHHWDQ�HUDWX�RKL�GLUD��HWD�KLW]�EDWHQ�H]DXJDUUL� VHPDQWLNR�DVNR�EHUH
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NODVHDUHQDN� GLUD�� +RUUHWDUD�� ]HUWDUDNR� JRUGH� LQIRUPD]LRD� KLW]H]�KLW]�� ]DWL� KDQGL� EDW� NODVHDUHQ

H]DXJDUULD� EDOGLQ� EDGD"� %HVWDOGH�� KXUELOSHQ� HVWDWLVWLNRDUHQ� DOGHNRHQ� EXUXKDXVWH� QDJXVLDN� �GDWX

XUULHQ�DUD]RD�HWD�HVNX]NR�GHVDQELJXD]LRDUHQ�EHKDUUD��JXW[LWX� OLWH]NH�KLW]DN�VDLONDWXWD�HGXNL]

JHUR��$GLELGH]�� MDQ�DGLW]DUHQ�REMHNWX� WLSLNRDN�DGLHUD]WHNR�KREH�GD� JDX]D�MDQJDUUL�NODVHD�HUDELOW]HD�

EDQDQ�EDQDQ�RWDUWHNR��XUGDLD]SLNR�� OHJDW]�� VDJDU��HWDE��]HUUHQGDW]HD�EDLQR��*DLQHUD��QDKL]�HWD�NLZL�H]

D]DOGX�LQRL]�FRUSXVHDQ�MDQ�HQ�REMHNWX�EH]DOD��JDX]D�MDQJDUUL�EH]DOD�VDLONDWXWD�EDGDJR�JDL�L]DQJR�JDUD

NLZL�HWD�MDQ�HQ�DUWHNR�HUOD]LRD�DVPDW]HNR�

/DQ� EDW]XHN� NODVH� KRULHN� FRUSXVHWLN� EHUWDWLN� HUDX]WHQ� GLWX]WH� �DGLELGH]� OHKHQDJR� DLSDWXWDNR

6FK�W]H�UHQ� ODQDN�� EDLQD� KRUUHN� DVNRWDQ� HUURUH�]DPD� EDW� VDUW]HQ� GX�� +RUUHQ� DXUUHDQ� DVNRN

WKHVDXUXV�HGR�RQWRORJLHWDUD� MRW]HD�SURSRVDW]HQ�GXWH��NODVHHQ�GHILQL]LR� LQWXLWLER�HWD�]X]HQHQ�ELOD�

<DURZVN\�N� �������� DGLELGH]�� NDWHJRULD� EH]DOD� 5RJHW� WKHVDXUXVDN� HPDQGDNRDN� HUDELOW]HQ� GLWX�

DGLHUD�GHVDQELJXD]LR� ODQ� EDWHDQ�� 5RJHW� WKHVDXUXVHDQ� �LNXV� ,,�$��� DWDOD�� NODVH� EDNRLW]HNR� KLW]

]HUUHQGD�EDW�GDWRU��.ODVH�EDNRLW]D�DJHUW]HQ�GHQ�WHVWXLQJXUX�WLSLNRDN�]HLQW]XN�GLUHQ�MDNLWHNR�NODVHNR

KLW]DN� DJHUW]HQ� GLUHQ� ���� KLW]HWDNR� OHLKRDN� MDVRW]HQ� GLWX� *UROLHU� HQW]LNORSHGLDWLN�� 7HVWXLQJXUX

KRULHQ�DUDEHUD��NDWHJRULD�EDNRLW]HUDNR�KLW]�DGLHUD]JDUULHQDN
���

�ELOW]HQ�GLWX��QDEDUPHQWDVXQ��VDOLHQF\�

L]HQHNR�QHXUUL�HVWDWLVWLNRDUHQ�DUDEHUD��LNXV�����HNXD]LRD��

)Pr(

)Pr(
log)saliency(

Z

FZ
Z = ����

/DQ� KRQHWDQ� H]� GD� HVSOL]LWXNL� D]DOW]HQ� KLW]HQ� DUWHNR� HUOD]LR�L]DHUD�� KLW]DN� 5RJHW�HNR� NODVHHNLQ

HWLNHWDW]HNR�PHWRGRD� EDL]LN�� +DOD� HUH�� FRUSXVHQ� LQJXUXNR� EHVWH� ODQHWDQ� EH]DOD�� QHXUUL� KDXHWDWLN

SRVLEOH�OLWHNH�KLW]�HGR�DGLHUHQ�DUWHNR�HUOD]LR�L]DHUD�NDONXODW]HD��%DVLOL�N�HWD��%DVLOL�HW�DO�������������

&XFFKLDUHOOL�	�9HODUGL�������HUH�DQW]HNR�QHXUULD�HUDELOW]HQ�GXWH�RQWRORJLHWDUDNR�LQIRUPD]LRD�HUDX]L

QDKLDQ�

2QWRORJLD�FRUSXV�VLQWDJPDWLNR�JOREDOD�NRQW]HSWXDN�]DEDO�L]HQDN�HPDLW]D�RVR�RQDN�GDWX�XUULHQ�DUD]RULN�H]

5HVQLN�HN� �����D�� ����E�� ������ ������� DOGL]�� EHVWH� HUD� EDWHUD� NRQELQDW]HQ� GX� FRUSXVHNR� HWD

RQWRORJLDNR� LQIRUPD]LRD�� %L� DGLHUHQ� DUWHNR� HUOD]LR�L]DHUD� QHXUW]HNR� RQWRORJLDQ� DPDQNRPXQHDQ

GXWHQ�DUEDVR�KXUELOHQD�ELODW]HQ�GX��EDLQD�GLVWDQW]LD�QHXUWX�RUGH]��NODVH�KRUUHQ� LQIRUPD]LR�HGXNLD

�LQIRUPDWLRQ� FRQWHQW�� NDONXODW]HQ� GX� �LNXVL� ��� IRUPXOD�� QRQ� Y� HWD� Z� L]HQDN� GLUHQ�� HWD� F� L]HQ� KRULHN

ELOW]HQ�GLWXHQ�NODVH�W[LNLHQD��

                                                          
���

�<DURZVN\�UHQ�KLW]HWDQ��ZRUGV�WKDW�DUH�OLNHO\�WR�FR�RFFXU�ZLWK�WKH�PHPEHUV�RI�WKH�FDWHJRU\��
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)Pr(log),(unaantzekotas cwv −= ����

.ODVHDUHQ�SUREDELOLWDWHD�NODVH�KRUUHQ�NLGH�GLUHQ�KLW]HN�FRUSXVHDQ�GXWHQ�PDL]WDVXQHWDWLN�HVWLPDWX

GDLWHNH�

1

I

F
��

�∑
∈≅)Pr(

����

1HXUUL�KDXHN�DGLW]�HWD� L]HQHQ�DGLHUHQ�DUWHNR�HUOD]LRDUHQ� LQGDUUD�QHXUW]HNR�VRLOLN�HUDELOL� L]DQ�GLWX�

DGLW]HQ�KDXWDSHQ�PXUUL]SHQDN�HVNXUDW]HNR�ELGHDQ��(EDOXD]LR�]HKDUNDNRD�HJLQ�]XHQ��L]HQHQ�DGLHUD�

GHVDQELJXD]LRDQ� HWD� DGLW]HQ� KDXWDSHQ�PXUUL]SHQHQ� ELODNHWDQ�� /L� HWD� $EH�N� ������� ������ HUH

KXUELOSHQ� KDX� HUDELOLNR� GXWH� KDXWDSHQ�PXUUL]SHQHQ� LQGXN]LRDQ� HWD� L]HQHQ� PXOW]RNDW]H

DXWRPDWLNRDQ�

2QWRORJLD�FRUSXV�SDUDGLJPDWLNRD�NRQW]HSWXDN�JXW[L�L]HQDN�HPDLW]D�RQDN�GDWX�XUULHQ�DUD]RULN�H]

6FK�W]H�UHQ�DXUUHNR�ODQHDQ������D������E��DXUNH]WX�]HQ�KLW]HQ�DUWHNR�HUOD]LR�L]DHUD�:RUG1HW�HNR

LQIRUPD]LR�KLHUDUNLNRDUHNLQ�NRQELQDW]HQ� VDLDW]HQ�GLUD�+HDUVW� HWD� 6FK�W]H� ��������+HOEXUX� EH]DOD

KLHUDUNLDUHQ� ELGH]� HUOD]LRULN� H]� GXWHQ� NRQW]HSWXDN� HUOD]LRQDW]HD� MDUW]HQ� GXWH�� DGLELGH]� SLORWD� HWD

IURQWRLD�� EDLQD� D]NHQHDQ� HJLWHQ� GXWHQD� ]HUD� GD�� :RUG1HW�HNR� L]HQHQ� V\VQVHW� JX]WLDN� ���

NDWHJRULDWDQ�EDQDWX�HWD�KRULHQ�DUWHNR�HUOD]LRDN� ODQGX��(PDLW]HQ�HEDOXD]LR�VLVWHPDWLNRULN�H]�GDJR�

HWD�DXWRUHHN�EHUDLHN�DLWRUW]HQ�GXWH�HUOD]LR�JXW[L�ORWX�GLWX]WHOD��/RUWXWDNR�VDUH�NRQW]HSWXDO�EHUULUDNR

H]�GX�HUOD]LR�L]DHUD�QHXUUL�EHUULULN�HPDWHQ�

2QWRORJLD�FRUSXV�VLQWDJPDWLNR�JOREDOD�HWD�ORNDOD�NRQW]HSWXDN�JXW[L�L]HQDN�HPDLW]D�RQDN�

GDWX�XUULHQ�DUD]RULN�H]

2QWRORJLDN�EDLQR�KL]WHJLDN�HUDELOW]HQ�GLWX]WH�.DURY�HWD�(GHOPDQQ�HN��������������KLW]�EDWHQ�DGLHUD

EDWL� ORWXWD�GDXGHQ�WHVWXLQJXUXDN��HVDOGLDN�NDVX�KRQHWDQ�� ORUW]HNR��(UOD]LR�L]DHUDQ�]LUNXODULWDWH�EDW

GDJRHOD� LUXGLW]HQ� ]DLH�� KLW]DN� HUOD]LRQDWXWD� GDXGH� HVDOGL� EHUHWVXHWDQ� D]DOW]HQ� EDGLUD�� HWD� HVDOGLDN

HUOD]LRQDWXWD�HJRQJR�GLUD�HUOD]LRQDWXWDNR�KLW]DN�EDGLWX]WH��=LUNXODULWDWH�KRUL�SXVNDW]HNR�DOJRULWPR

LWHUDWLER�EDW�HUDELOW]HQ�GXWH��HXUHQ�HVDQHWDQ�NRQEHUJHQW]LDUD�KHOW]HQ�GHQD��%HUDLHQ�KXUELOSHQDUHQ

DEDQWDLOD�EDW�GDWX�JXW[LDJRUHNLQ�HQWUHQDW]HNR�JDL�GLUHOD�L]DQJR�OLW]DWHNH�

+L]WHJLD�FRUSXV�VLQWDJPDWLNR�JOREDOD�NRQW]HSWXDN�JXW[L�L]HQDN�HPDLW]D�RQDN�GDWX�XUULHQ�DUD]RULN�H]
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,,,�%� 'HQWVLWDWH�.RQW]HSWXDOD

2QWRORJLDQ� RLQDUULWXWDNR� HUOD]LR�L]DHUD� IRUPDOL]DW]HNR� JXUH� SURSRVDPHQD� DXUNH]WXNR� GXJX� DWDO

KRQHWDQ��)RUPDOL]D]LR�KRUUHN�KRQDNR�EDOGLQW]D�KDXHN�HGXNLW]HD�QDKL�GXJX�

�� 2QWRORJLDWDQ�RLQDUULWXWDNRD�

�� $GLHUHQ�DUWHNR�QHXUULD��RQWRORJLDNR�NRQW]HSWXHL�HUUHIHUHQW]LD�HJLQJR�GLHQD

�� (UOD]LR�SDUDGLJPDWLNR�HWD�VLQWDJPDWLNRHWDNR�LQIRUPD]LRD�HUDELOLNR�GXHQD

�� .DWHJRULD�LUHNLHWDNR
���

�KLW]HNLQ�ODQ�HJLQJR�GXHQD

�� (UDJLQNRUUD�L]DWHD��WHVWX�]DEDOHNLQ�ODQ�HJLQ�DKDO�L]DWHNR�EH]DODNRD�

/HKHQEL]LNR�EL�EDOGLQW]DN�ORWXWD�GDXGH��RQWRORJLD�HUDELOW]HQ�GHQHDQ�NRQW]HSWXHQ�DUWHNR�HUOD]LRDN

EHUH]�ODQGXWD�GDXGH�HWD��2QWRORJLDQ�HUOD]LR�SDUDGLJPDWLNR�HWD�VLQWDJPDWLNRHN�HJRQ�EHKDUNR�GXWH�

HUOD]LR�L]DHUD� ]HQEDLWHUDLQRNRD� GHQ� HUDEDNLW]HDQ� DKDO� GHQ� LQIRUPD]LR� JHKLHQ� L]DQ� GH]DJXQ�

2QWRORJLD�HUDELOW]HDUHQ�EHVWH�DEDQWDLOD�LQIRUPD]LRULN�LNDVWHNR�EHKDUULN�H]�GDJRHOD�GD��KDX�GD��H]�GD

EHKDUUH]NRD� DXUUH]� HVNX]� H]HU� GHVDQELJXDW]HD�� $]NHQLN� L]HQ�� DGMHNWLER� HWD� DGLW]HNLQ� ODQ� HJLWHNR

EDOLR�EHKDU�GX��HWD�WHVWX�HUUHDOHNLQ�ODQ�HJLWHD�QDKL�GXJX��H]�RUGHD�GR]HQD�HVNDV�KLW]�NRQNUHWXUHNLQ�

%DOGLQW]D�KRULHN�EHWHW]HQ�VDLDWXNR�GLUHQ�EL� IRUPXOD�DXUNH]WXNR�GLWXJX��/HKHQEL]L���NRQW]HSWXUHQ

DUWHNR�QHXUULD�HPDWHQ�GXHQD��HWD�RQGRUHQ�HGR]HLQ�NRQW]HSWX�PXOW]RUDNR�QHXUULD�

,,,�%��� %L�NRQW]HSWXUHQ�DUWHNRD��'LVWDQW]LD

5DGD��5DGD�HW�DO���������HWD�EHUH]LNL�6XVVQD�UHQ��������ODQD�KDUWX�GXJX�DELDSXQWX�EH]DOD��/DQ�KRULHQ

DUDEHUD� HUOD]LR�L]DHUD� RQWRORJLDNR�NRQW]HSWXHQ� DUWHNR�'LVWDQW]LD�.RQW]HSWXDODUHQ
���

� ELGH]� NDONXOD

GDLWHNH
���

�� 6XVVQD�N� HJLQGDNR� LNHUNHWDUHQ� DUDEHUD� EL� IDNWRUHN� GDXNDWH� ]HULNXVLD� 'LVWDQW]LD

.RQW]HSWXDOD� NDONXODW]HDQ�� EL� NRQW]HSWXHQ� DUWHNR� HUOD]LR�ELGHDUHQ� OX]HUD� �ELGH� OX]HDJRD� GHQ

KHLQHDQ�GLVWDQW]LD�KDQGLDJRD�� HWD� ELGH�KRUUHWDQ�GDXGHQ�NRQW]HSWXHQ� VDNRQHUD� �VDNRQHDQ� GDXGHQ

NRQW]HSWXHQ�DUWHDQ�GLVWDQW]LD�W[LNLD���+RUUHQ�DUDEHUD�RQGRNR�IRUPXOD�SURSRVDWX�JHQXHQ��$JLUUH�HW

DO�������E��

                                                          
���

�+RUUHOD�L]HQGDWX�RKL�GLUD�L]HQ��DGLW]�HWD�DGMHNWLERDN�

���
� .DSLWXOX� KRQHQ� KDVLHUDQ� DLSDWX� GXJX� GLVWDQW]LD� VHPDQWLNRD�� HUOD]LR�L]DHUD� EHUD� GHILQLW]HQ� DUL� JLQHQHDQ�� 'LVWDQW]LD� VHPDQWLNRD

IRUPDOL]DWX�JDEH�HJRQLN��JXN�RQWRORJLD�EDWHUD�ORWX�GXJX��HWD�KRUUHJDWLN�GHLW]HQ�GLRJX�GLVWDQW]LD�NRQW]HSWXDOD�

���
� (UOD]LR�L]DHUD� HWD� 'LVWDQW]LD� .RQW]HSWXDOD� DOGHUDQW]L]NRDN� GLUD�� KHUWVLNL� HUOD]LRQDWXWD� GDXGHQ� NRQW]HSWXHQ� DUWHDQ� GLVWDQW]LD

NRW]HSWXDOD��UHQ�KXUUHQD�GD��HWD�HUOD]LRULN�H]�GXWHQ�EL�NRQW]HSWXUHQ�DUWHNR�GLVWDQW]LD�NRQW]HSWXDOD�∞�UDQW]�KXUELOW]HQ�GD�
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%L�NRQW]HSWXUHQ������HNXD]LRNR�D�HWD�E��DUWHNR�'LVWDQW]LD�.RQW]HSWXDOD�ELGH��S��PRW]HQDN�HPDQJR

GLJX��OX]HUD�PRGX�EHUH]L�EDWHDQ�NDONXODWX]�JHUR��ELGHNR�NRQW]HSWX�EDNRLW]DUHQJDWLN�KLHUDUNLDQ�GXHQ

VDNRQHUDUHQ�DOGHUDQW]L]NRD�JHKLWXNR�GXJX��+RQHN�LVODW]HQ�GXHQD�]HUD�GD��]HQEDW�HWD�JHUWXDJR�HWD

VDNRQDJR� HJRQ� NRQW]HSWXDN� RQWRORJLDQ�� RUGXDQ� HWD�'LVWDQW]LD�.RQW]HSWXDO� W[LNLDJRD� HJRQJR� GD

ELHQ�DUWHDQ��$JLUUH�HW�DO������E��

,,,�%��� 1�NRQW]HSWXUHQ�DUWHNRD��'HQWVLWDWHD

'LVWDQW]LD�KDX�EDOLDJDUULD�GD�EHUH�KRUUHWDQ�DSOLND]LR�DVNRWDQ��EDLQD�EL�NRQW]HSWXUHQ�GLVWDQW]LD�1

NRQW]HSWXWDUD� RURNRUWX� QDKL� EDGXJX� OHKHUNHWD� NRQELQDWRULR� EDW� VRUW]HQ� GD�� %LQDNDNR� GLVWDQW]LD

HUDELOL]�1�NRQW]HSWXUHQ�DUWHNR�GLVWDQW]LD�QHXUW]HNR�PRGXD�SDUH�SRVLEOH�JX]WLHQ�GLVWDQW]LDN�EDW]HD

GD��6XVVQD���������=RUW]L�NRQW]HSWXUHQ�DUWHNR�GLVWDQW]LD�NDONXODW]HNR��DGLELGH]��]RUW]LUHQ�ELQDNDNR

NRQELQD]LR�JX]WLDN������HGXNL�EHKDU�GLUD�NRQWXWDQ
���

��(VDOGL�EDWHNR�KLW]HQ�DUWHNR�GLVWDQW]LD�QHXUWX

QDKLNR�EDJHQX�JDX]DN�RNHUWX�HJLWHQ�GLUD��KLW]HQ�DQELJXHWDWHD�GHOD�PHGLR��'HPDJXQ�HVDOGLDN���KLW]

GDX]NDOD��HWD�EDNRLW]DN���DGLHUD��DGLHUD�JX]WLHQ�DUWHNR�ELQDNDNR�GLVWDQW]LDN�NDONXODWX�EHKDU�L]DQH]

JHUR�KLW]HQ�DUWHNR�ELQDNDNR�SDUH�JX]WLDN�����EHUUL]�HUH��DGLHUD�NRQELQD]LR�JX]WLHQW]DW���
�

��SUREDWX

EHKDUNR� GLUD�� JX]WLUD� ����� 2URNRUUHDQ� 1� KLW]� EDGDXGH�� EDWH]� EHVWH� 0� DGLHUD� GLWX]WHQDN

22 M
2

)1N(N
M2

N ×−×=×


 �DOGL]�QHXUWX�EHKDUNR�GXJX�EL�NRQW]HSWXUHQ�DUWHNR�GLVWDQW]LD�

%HVWDOGH�� NRQW]HSWX�PXOW]RHQ� DUWHNR� NRQSDUD]LRDN� ]DLOGX� HJLWHQ� GLUD��'HPDJXQ�$� HWD� %�PXOW]R

EDNRLW]HDQ�EL�NRQW]HSWX�GXJXOD��+RUUHOD�SRVLEOH�GD�HVDWHD�$�NR�EL�NRQW]HSWXDN�%�NR�ELDN�EDLQR

HONDUUHQJDQGLN� JHUWXDJR� GDXGHOD�� 3DUH� H]EHUGLQHQ� DUWHNR� GLVWDQW]LDN� NRQSDUD� GDLWH]NH�� %DLQD�� $

PXOW]RDUL�EHVWH�NRQW]HSWX�EDW�JHKLWX]�JHUR�GLVWDQW]LD�KDQGLWX�HJLQJR�GD��HWD�H]LQH]NRD�GD�$�EHUUL

KRQHQ� GLVWDQW]LD� %�UHQDUHNLQ� DOGHUDW]HD�� NRQW]HSWX� NRSXUX� H]EHUGLQDUHQ� GLVWDQW]LD� QHXUW]HQ� DUL

JDUHODNR�

+RUL�GHOD�HWD��OHKHQ�DLSDWXWDNRH]�JDLQ��EHVWH�EDOGLQW]D�SDUH�EDW�JHKLWXNR�GLRJX�JXUH�QHXUULDUL�
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�� 1�NRQW]HSWXUHQ�DUWHNR�QHXUULD�L]DWHD

�� .RQW]HSWX�NRSXUX�H]EHUGLQHNR�PXOW]RHQ�JHUWXWDVXQDN�NRQSDUDJDUULDN�L]DWHD�

/HKHQEL]LNR� EDOGLQW]DUD� EXHOWDWX]� JHUR�� QHXUULD� HUUHDOLWDWHDQ� DSOLNDW]HNR� RQWRORJLD� EDW� DXNHUDWX

EHKDUUD�GDJR��7DPDOH]��JDXU�HJXQ��RQWRORJLD�]DEDO�HWD�OLEUH�HVNXUDJDUUL�JXW[L�GDXGH��KL]WHJL�DOGHWLN

]DEDOD�GHQD�EDNDUUD��:RUG1HW��LNXVL�KRQL�EXUX]NR�H]WDEDLGD�,,�&�DWDOHDQ���:RUG1HW�HQ�H]DXJDUUL

EDWHN�HUDJLQD�HGXNLNR�GX�H]DUULWDNR�EHVWH�EDOGLQW]D�EDWHWDQ��HUOD]LR�SDUDGLJPDWLNRD�EDLWD�JHKLHQEDW

ODQGXD� GDJRHQD��:RUG1HW� DXNHUDW]HDN� HUDJLQ� GLJX� KLUXJDUUHQ� EDOGLQW]D�� JRJR]� NRQWUD�� PXUUL]WX

EHKDU�L]DWHUD�

�� :RUG1HW�RQWRORJLDQ�RLQDUULWXWDNRD

�� (UOD]LR�SDUDGLJPDWLNRHWDNR�LQIRUPD]LRD�HUDELOW]HQ�GXHQD

$XWRUH� EDW]XHQ� XVWH]�� HUOD]LR� SDUDGLJPDWLNRUD� PXJDW]HD� H]� GD� KDLQ� PXUUL]SHQ� JRJRUUD�� �ZH

K\SRKHVL]H� WKDW�«�LV� VWURQJ� HQRXJK� IRU� WKH� OHQJWK� RI� LV�D�SDWKV� WR� EH� XVHG� DV� D�PHDVXUH� RI� VHPDQWLF� UHODWHGQHVV�

�5DGD� HW� DO��� ������� (UOD]LR� KLHUDUNLNRDN� VRLOLN� HUDELOW]HDN�� JDLQHUD�� HIL]LHQW]LD� DOGHWLN� VHNXODNR

KREHNXQW]D�HNDUULNR�GLJX��JHUR�LNXVLNR�GXJXQ�EH]DOD�

1�NRQW]HSWXUHQ�DUWHNR�QHXUULD�JDUDW]HD�H]�GD�KDLQ�JDX]D�QDWXUDOD��2UDLQ�DUWH�QDKLNR�JDUEL�]HJRHQ�EL

NRQW]HSWXUHQ� DUWHNR� ELGHDUHQ� OX]HUD� GHOD� JXUH� IRUPXOD]LRDUHQ� PXLQD�� HWD� VDNRQHUD� HUH� NRQWXDQ

KDUWX� EHKDUUD� GDJRHOD�� 1� NRQW]HSWXUHQ� DUWHNR� QHXUULDN� RUGHD� EHVWH� MLWH� EDW� KDUWX� EHKDU� GX�� HWD

GLVWDQW]LD� EDLQR� GHQWVLWDWHD� L]DQJR� GD� NRQWXDQ� KDUWX� EHKDUUHNRD�� ELGHHQ� OX]HUD� EDLQR

D]SL]XKDLW]HWDQ� GDX]NDJXQ� NRQW]HSWXHQ� NRSXUXDN�� +DULUD� MRDQ� DXUUHWLN�� DXUUHUDQW]HDQ� QDKDVWHDN

VDLKHVWHNR� WHUPLQRORJLD� NRQWXD�� NRQW]HSWX�PXOW]R� EDWHDQ� HUOD]LR�L]DHUD� QHXUWX� QDKL� GXJXQHDQ�

PXOW]RNR�NRQW]HSWXHL�DUUDVWR�GHLWXNR�GLHJX��D]SL]XKDLW]HNR�EHVWH�NRQW]HSWXHNLQ�H]�QDKDVWHNR�

1HXUUL� KRQHQ�PXLQD� JDOGHUD� KRQHWDWLN� GDWRU�� ]HQEDW� DUUDVWR� EHKDU� GLUD� RQWRORJLDNR� D]SL]XKDLW]

EDWHDQ��D]SL]XKDLW]�KRUL�DUUDVWR]�DVHD�HGR�EHWHD�GDJRHOD�HVDWHNR"�(GR�EHVWH�PRGX�EDWHUD�HVDQGD��EL

D]SL]XKDLW]�NRQSDUDW]HDQ�QROD�QHXUWX�GH]DNHJX�]HLQ�GHQ�EHWHDJR�GDJRHQD"

���LUXGLD��D]SL]XKDLW]�EHUD�KLUX�DUUDVWR�PXOW]R�H]EHUGLQHNLQ�
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��� LUXGLDQ� RQWRORJLDUHQ� ]DWL� EHUD� KLUX� DUUDVWR� PXOW]R� H]EHUGLQHNLQ� D]DOW]HQ� GD�� +LUX� NDVXHWDQ

DUUDVWRHQ�DUWHNR�JHUWXWDVXQD�EHUGLQD�GHOD� HVDQJR�JHQXNH"�(]��%DGLUXGL� HUOD]LR�L]DHUD�KDQGLD� L]DQ

EHKDUNR� OLW]DWHNHHOD� H]NHUUHNRDUHQW]DW�� W[LNLD� HUGLNRDUHQW]DW� HWD� WDUWHNRD� HVNXLQHNRDUHQW]DW� �HGR

GHQWVLWDWHDUL� EXUX]� EDJDELOW]D�� GHQWVLWDWH� KDQGLHQD� H]NHUUHNRDN� HWD� W[LNLHQD� HUGLNRDN��� %LQDNDNR

'LVWDQW]LD�.RQW]HSWXDOD�HUDELOLNR�EDJHQX�HPDLW]D�EHUD�MDVRNR�JHQXNH��KDX�GD��H]NHUUHNR�DUUDVWRHQ

DUWHDQ�ELGH�PRW]DN�GDXGH��HWD�HUGLNRDUHQ�DUWHDQ�ELGH�OX]HDN�

%LGHDN� DOGH�EDWHUD�XW]L]�� KLUXHQ� DUWHNR� H]EHUGLQWDVXQ�EDW� ]HUD� GD�� ]HLQ� GHQ� �� DUUDVWRDN� HVWDOW]HQ

GLWXHQ�D]SL]XKDLW]�PLQLPRD�����LUXGLDQ�D]DOW]HQ�GHQ�EH]DOD�

���LUXGLD��DUUDVWR�PXOW]RDN�HVWDOW]HQ�GLWX]WHQ�D]SL]XKDLW]�PLQLPRDN
�PDUUD�ORGLDJR]��

$]SL]XKDLW]� KRULHN� NRQWXDQ� KDUWX]� QDKLNR� JDUEL� D]DOW]HQ� GD� DUUDVWRHQ� DUWHNR� HUOD]LR�L]DHUDN

D]SL]XKDLW]� PLQLPRDUHQ� DUWHNR� WDPDLQDUHNLQ
���

� HUOD]LR� ]X]HQD� GXHOD�� 'HQWVLWDWH� KDQGLHQHNRDN

WDPDLQD� W[LNLHQD� GX� �H]NHUUHNRDN��� HWD� GHQWVLWDWH� JXW[LHQHNRDN� WDPDLQD� KDQGLHQD� �HVNXLQHNRDN��

+HPHQGLN�VRPD�GDLWHNH�'HQWVLWDWH�GHLWXNR�GXJXQ�KRUL�DUUDVWR�NRSXUXDUHQ�HWD�D]SL]XKDLW]�PLQLPR

KRUUHQ�WDPDLQDUHQ�DUWHNR�HUOD]LRD�GHOD��/HKHQEL]LNR�KXUELOSHQ�EDWHDQ��DGLELGH]��D�DUUDVWR�HVWDOW]HQ

GLWXHQ�=�D]SL]XKDLW]DUHQ�'HQWVLWDWHDUHQ�QHXUULUDNR�����HNXD]LRD�GXJX��KDX�GD��DUUDVWR�NRSXUXD��D�

]DWL�]XKDLW]DUHQ�WDPDLQD��]XKDLW]DUHQ�D]DOHUD�HUH�GHLWXNR�GXJXQD��
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(WD�]HLQ�L]DQJR�GD�DUUDVWR�PXOW]R�EDWHQ�'HQWVLWDWHD"�$UUDVWR�PXOW]RD��GHPDJXQ�$�GHOD��HVWDOW]HQ

GXHQ� D]SL]XKDLW]� PLQLPRDUHQ� 'HQWVLWDWHD�� HGR� EHVWH� HUD� EDWHUD� HVDQGD� $� PXOW]RNR� DUUDVWRDN

HVWDOW]HQ� GLWX]WHQ� D]SL]XKDLW]� JX]WLHWDWLN�� 'HQWVLWDWH� PD[LPRD� ORUW]HQ� GXHQDUHQ� 'HQWVLWDWHD�� ���

HNXD]LRDQ
���

�D]DOW]HQ�GHQ�EH]DOD�

                                                          
���

�+RQDNR�KLUXUDN�JDX]D�EHUD�DGLHUD]WHQ�GXWH��D]SL]XKDLW]�EDWHQ�DGDEHJL�NRSXUXD��WDPDLQD�HWD�D]DOHUD�

���

�=�D]SL]XKDLW]DN�$�HVWDOW]HQ�GXHOD�DGLHUD]WHNR�$∩= $� HUDELOW]HQ�GD��HWD�$�PXOW]RDQ�GDJRHQ�DUUDVWR�NRSXUXD�DGLHUD]WHNR�EHUH
NDUGLQDOD�_$_�
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���� HNXD]LRUD� LW]XOL]�� 'LVWDQW]LD�.RQW]HSWXDODUHQ� H]DXJDUUL� QDJXVLDN� ELOW]HQ� GLWX�� JHUWXWDVXQD� HWD

VDNRQHUD��=HQEDW� HWD� JHUWXDJR� HJRQ��RUGXDQ� HWD� W[LNLDJRD� L]DQJR�EDLWD� DUUDVWRDN� HVWDOW]HQ� GLWXHQ

D]SL]XKDLW]� PLQLPRDUHQ� D]DOHUD�� 6DNRQHUDUHNLQ� EHVWH� KDLQEHVWH�� DUUDVWRDN� VDNRQDJR� HJRQGD

D]SL]XKDLW]� PLQLPRD� W[LNLDJRD� L]DQJR� GD� HWD�� (VDQGDNRDUHQ� DGLELGHDN� DXUNL� GDLWH]NH� ��� HWD� ��

LUXGLHWDQ��ELHWDQ�'HQWVLWDWH�KDQGLHQHNR�DUUDVWR�PXOW]RDN�H]NHUUHNRDN�GLUD�

���LUXGLD��DUUDVWR�PXOW]RDN�HVWDOW]HQ�GLWX]WHQ�D]SL]XKDLW]�PLQLPRDN
�PDUUD�ORGLDJR]��

���� HNXD]LRNR�QHXUUL� KRQHN��RUGHD�� DUD]R� DVNR�GLWX��+DXHN� D]WHUWX� DXUUHWLN� ]XKDLW]HQ� WRSRORJLDUL

EXUX]NR�QHXUUL� EDW]XN� HWD� EHUDLHQ� DUWHNR� HUOD]LRD� GHILQLWXNR� GLWXJX�� D]SL]XKDLW]DUHQ� DOWXHUD� �K � ��

]XKDLW]HNR� NRQW]HSWXHN� EDWH]� EHVWH� GXWHQ� XPH� NRSXUXD� �µ � �� DGDUNDW]H� IDNWRUHD� HUH� GHLWXD� ²

EUDQFKLQJ�IDFWRU���HWD�D]SL]XKDLW]DUHQ�D]DOHUD��D]SL]XKDLW]DN�GLWXHQ�NRQW]HSWX�NRSXUXDN�HPDWHQ�GXHQD�

+LUX� QHXUUL� KDXHQ� DUWHNR� HUOD]LRD� ���� HNXD]LRDN� MDVRW]HQ� GX�� 1HXUUL� KDXHQ� DGLELGHD� ��� LUXGLDQ

D]DOW]HQ�GHQ�D]SL]XKDLW]�HUUHJXODUUDN�HPDWHQ�GLJX�
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���LUXGLD��F��HQ�HUURD�GXHQ�D]SL]XKDLW]DUHQ�DOWXHUD����PDLOD��
EDWH]EHVWHNR�XPH�NRSXUXD������HWD�D]DOHUD�HGR�NRQW]HSWX�NRSXUXD
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����HNXD]LRDN�GLWXHQ�DUD]RDN����H]DXJDUULWLN�GDWR]��KDX�GD��NRQW]HSWX�NRSXUX�H]EHUGLQHNR�PXOW]RHQ

DUWHNR� JHUWXWDVXQDN� NRQSDUDWX� QDKL� L]DWHDJDWLN�� $]WHUWX� DKDO� L]DWHNR�� GHPDJXQ� KLUX� NRQW]HSWX
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PXOW]RUHQ�'HQWVLWDWHD�QHXUWX�QDKL�GXJXOD��$��%�HWD�&�PXOW]RDN���EDWHN�DUUDVWR�EDNDUUD��EHVWHDN�EL

HWD� D]NHQDN� KLUX� GLWXHQD�� ��� LUXGLDQ� D]DOW]HQ� GHQ� EH]DOD��$UUDVWR�PXOW]R� EDNRLW]D� HVWDOW]HQ� GXHQ

D]SL]XKDLW]D�KLUXNL�EH]DOD�PDUUD]WXD�GDJR�

 A

 Z1

Z2

B

Z3

 C

,QWXLWLERNL� ]HU� HVDQJR� JHQXNH"� %� PXOW]RNR� NRQW]HSWXDN� &� PXOW]RNRDN� EDLQR� HVWXDJR� GDXGHOD

HUOD]LRQDWXWD"� (GR� EL� PXOW]RHN� HUOD]LR�L]DHUD� QHXUUL� EHUGLQD� EHKDUNR� OXNHWHOD"� *XN� IRUPDOL]DWX

QDKL� GXJXQ� HUOD]LR�L]DHUDUHQW]DW� JDUEL� GDJR� %� HWD� &� PXOW]RNR� NRQW]HSWXHQ� DUWHDQ� JHUWXWDVXQ

EHUGLQD�GDJRHOD������HNXD]LRDN��DOGL]��EHVWHOD�HVDWHQ�GLJX�

 GHQWVLWDWH�$�� �GHQWVLWDWH�=����� ����� ��

 GHQWVLWDWH�%�� �GHQWVLWDWH�=����� ����� ����

 GHQWVLWDWH�&�� �GHQWVLWDWH�=����� ������ �����

*XUH� XVWH]� KLUX� DUUDVWR� PXOW]R� KRULHQ� 'HQWVLWDWHD� �� L]DQ� EHKDUNR� OLW]DWHNH�� HWD� KRUUHWDUDNR

DUUDVWRDN� NRQWDWX� EDLQR�� EHVWHODNR� HUUHIHUHQW]LD� EDW� EHKDU� GXJX�� D]DOHUD� HWD� DUUDVWRHQ� NRSXUXHQ

DUWHNR� HUOD]LRD� H]� GD� QDKLNR�� DOWXHUD� HUH� KDUWX� EHKDUNR� GXJX� NRQWXDQ�� $GLELGH]�� ��� LUXGLDQ� =�

D]SL]XKDLW]DUHQ�DOWXHUD���GD�HWD�DUUDVWR�EDW�GX��=��UHQ�DOWXHUD���GD�HWD���DUUDVWR�GLWX��HWD�=��UHQ

DOWXHUD���L]DQGD���DUUDVWR�GDX]ND��KLUX�NDVXHWDQ�EDWH]EHVWHNR�XPH�NRSXUXDN�EHUGLQDN�GLUHODULN�

%HVWH�PRGX�EDWHUD�LNXVLWD��QRODNR�SLVXD�HPDQ�EHKDUNR�OLW]DLRNH�DUUDVWR�EDNRLW]DUL����LUXGLNR�DUUDVWR

PXOW]RHQ�'HQWVLWDWHD� �� L]DQ� ]HGLQ"�*DOGHUD� KRQL� HUDQW]XQ� DXUUHWLN�� LGDW]� GH]DJXQ� ���� HNXD]LRD

EHVWH� PRGX� EDWHUD�� D]DOHUDUHQ� RUGH]� ���� HNXD]LRNR� IRUPXOD� MDUULNR� GXJX� �LNXV� ���� HNXD]LRD��

]DWLNL]XQD�DUUDVWR�NRSXUXDUHQ�IXQW]LR�H]H]DJXQ�EH]DOD�XW]L]�²I�D��

���LUXGLD��KLUX�DUUDVWR�PXOW]R�D]SL]XKDLW]�EHUHDQ��.RQW]HSWXDN
ELGH]�DGLHUD]LWD�GDXGH��HWD�DUUDVWRDN������
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'HPDJXQ���]XKDLW]�KRULHQW]DW�'HQWVLWDWH�EHUD�ORUWX�QDKL�GXJXOD��HWD�JDLQHUD�KRULHQ�'HQWVLWDWHD��

L]DWHD�QDKL�GXJXOD��%LODW]HQ�GXJXQ�HUOD]LRD�DOWXHUD�HWD�DUUDVWR�NRSXUXDUHQ�DUWHNRD�L]DQ�EHKDU�GHQH]�

HWD� DOWXHUD� ]DWLW]DLOHDUHQ� EDWXNDULDQ� D]DOW]HQ� GHQH]�� ���� HNXD]LRDUHQ� ]DWLNL]XQHDQ� ]DWLW]DLOHDUHQ

IRUPXOD�EHUD�MDUULNR�GXJX��EDLQD�DOWXHUD�GDJRHQ�OHNXDQ�DUUDVWR�NRSXUXD�MDUULD]������HNXD]LRD�
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���� HNXD]LRNR� ]DWLW]DLOHDN� D]SL]XKDLW]DUHQ� D]DOHUD� DGLHUD]WHQ� GX�� HWD� ]DWLNL]XQDN� D� DUUDVWRNR� HWD

EDWH]EHVWHNR�XPH�NRSXUX�EHUHNR�]XKDLW]�HUUHJXODUUDN�'HQWVLWDWHD���L]DWHNR�HGXNL�EHKDUNR�OXNHHQ

D]DOHUD��%HVWH�HUD�EDWHUD�HVDQGD��]DWLNL]XQDN���'HQWVLWDWHD�HWD�µ � �EDWH]EHVWHNR�XPH�NRSXUXD�GLWXHQ

]XKDLW]� HUUHJXODUUD� HUUHSUHVHQWDW]HQ� GX�� DOWXHUD� HWD� DUUDVWR� NRSXUXD� EHUGLQDN� GLWXHQD�� +RUUHOD

LVODW]HQ�GD�DUUDVWR�HWD�D]SL]XKDLW]DUHQ�D]DOHUDUHQ�DUWHNR�HUOD]LRD�

���� HNXD]LRDN� ED]HXNDQ� EHVWH� DUD]R� EDW� DUUDVWR� PXOW]R� H]EHUGLQHQ� DUWHDQ� NRQSDUDW]HDQ�

WRSRORJLDUHNLQ� ]HULNXVLD� GXHQD�� (]DJXQD� GD� RQWRORJLDUHQ� ]DWLHN� WRSRORJLD� H]EHUGLQD� HGXNL� RKL

GXWHOD��DOGHUGL�EDW]XN�NRQW]HSWX]�DEHUDWVDN�GLUHOD��HWD�EHVWH�EDW]XN�SREUHDJRDN��$OGHUGL�DEHUDWVHWDQ

EDWH]EHVWHNR�XPH�NRSXUXD�KDQGLD�L]DQJR�GD��HWD�DOGHUGL�SREUHHWDQ�W[LNLD��'HPDJXQ�EL�NRQW]HSWX

PXOW]R�GLWXJXOD��ELDN�KLUX�DUUDVWRNRDN�����LUXGLNR�'�HWD�(���EDLQD�RQWRORJLDUHQ�HUHPX�H]EHUGLQHWDQ

GDXGHQDN��+DODNRHWDQ��GLVWDQW]LD�EHUHUD�GDXGH�'�NR�NRQW]HSWXDN�HWD�(�NR�NRQW]HSWXDN��EDLQD����

HNXD]LRDUHQ�DUDEHUD�'HQWVLWDWH�H]EHUGLQD�L]DQJR�GXWH�

 GHQWVLWDWH�'�� �GHQWVLWDWH�=����� ������ �����

 GHQWVLWDWH�(�� �GHQWVLWDWH�=����� ������ �����
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Z4

 D

Z5

 E

���LUXGLD��'HQWVLWDWHD���GXWHQ�QHXUUL�H]EHUGLQHNR�EL�D]SL]XKDLW]

����HNXD]LRD�HUDELOLD]��DOGL]��RUDLQ�DUWH�HUDNXWVL�GLWXJXQ�NRQW]HSWX�PXOW]R�JX]WLHWDQ�'HQWVLWDWHD��

GD��JXN�QDKL�JHQXHQ�EH]DOD
���

�

 GHQWVLWDWH�$� GHQWVLWDWH�=����� ����� ��

 GHQWVLWDWH�%� GHQWVLWDWH�=����� ��������� ��

 GHQWVLWDWH�&� GHQWVLWDWH�=����� ������������ ��

 GHQWVLWDWH�'� GHQWVLWDWH�=����� ������������ ��

 GHQWVLWDWH�(� GHQWVLWDWH�=����� ������������� ��

.RQW]HSWX�PXOW]R�EDWHQ�GHQWVLWDWH�NRQW]HSWXDOD��EHUD]������HWD�����HNXD]LRHQ�ELGH]�GHILQLWXNR�GXJX

WHVL�ODQ�KRQHWDQ�

,,,�&� ,QSOHPHQWD]LRD

'HQWVLWDWH�.RQW]HSWXDOD�:RUG1HW�HNR�KLSHURQLPLD�HUOD]LRD�HUDELOLD]�LQSOHPHQWDWX�GXJX��'LVWDQW]LD

.RQW]HSWXDOD�EDL�:RUG1HW�HWD�EDL�/33/�+L]WHJL�(]DJXW]D�%DVHUDNR� LQSOHPHQWDWX�GXJX��7HVL�ODQ

KRQHWDQ� 'HQWVLWDWHDUL� EXUX]� DULWXNR� JDUHQH]�� H]� GXJX� D]DOGXNR� 'LVWDQW]LDUHQ� LQSOHPHQWD]LRULN�

,QSOHPHQWD]LR�EHUD�D]DOGX�DXUUHWLN��SDUDPHWURHL�EXUX]�DULWXNR�JDUD�

,,,�&��� 'HQWVLWDWH�.RQW]HSWXDODUHQ�DOGDHUDN

'HQWVLWDWH�.RQW]HSWXDOD� LQSOHPHQWDW]HDQ�SDUDPHWUR�HWD� DOGDHUD�EDW]XN� LNHUW]HD� LQWHUHVJDUULD� L]DQ

GDLWHNHHOD�LNXVL�GXJX��+RULHQ�DUWHDQ�HJRNLHQD�]HLQ�L]DQJR�GHQ�DOGH]�DXUUHWLN�HUDEDNLW]HD�]DLOD�GHQH]�

HQSLULNRNL� DSOLND]LR� EDWHDQ� ORUWXWDNR� HPDLW]HQ� DUDEHUD� HJLWHD� HUDEDNL� JHQXHQ�� $SOLND]LRD� KLW]HQ

DGLHUD�GHVDQELJXD]LRD� GD�� $WDO� KRQHWDQ� SDUDPHWUR� HWD� DOGDHUDN� DXUNH]WXNR� GLWXJX�� HWD

HVSHULPHQWXHQ�HPDLW]HQ�EHUUL�,9�&���DWDOHDQ�HPDQJR�GXJX�

                                                          
���
�*RJRUDWX�D]SL]XKDLW]�JX]WLHWDUDNR�µ � ���GHOD��=��HQW]DW�H]LN��KRQHQW]DW�µ � ���EDLWD�
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'HQWVLWDWH� .RQW]HSWXDODUHQ� IRUPXODN� DUD]R� W[LNL� EDW� GDXND�� D]SL]XKDLW]� EDWHQ� D]SLDQ� GDJRHQ

DUUDVWR� NRSXUXD� RVR� KDQGLD� GHQHDQ�� ���� IRUPXODNR� ]DWLNL]XQD� JHKLHJL� KDQGLWX� GDLWHNH�� ,]DQ� HUH�

'HQWVLWDWHD���L]DQ�GDGLQ�DOWXHUD�HWD�DUUDVWR�NRSXUXD�EHUGLQD�L]DWHD�HVNDW]HQ�GXJX��EDLQD�HUDEDNL�KDX

HUDEDW�DUELWUDULRD�GD��'HQWVLWDWHD���L]DWHNR�DOWXHUD�HWD�DUUDVWR�NRSXUXDUHQ�DUWHNR�HUOD]LRD�DOGDW]HNR�

α�SDUDPHWURD�JHKLWX�JHQLRQ�IRUPXODUL��HQSLULNRNL�D]WHUWX�HWD�EDOLRD�ELODWX�GLRJXQD��3DUDPHWURGXQ

IRUPXOD�����HNXD]LRDQ�D]DOW]HQ�]DLJX�
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'HQWVLWDWH�.RQW]HSWXDOD�NDONXODW]HUDNRDQ�]XKDLW]DUHQ�WRSRORJLD��µ � �EDWH]EHVWHNR�XPH�NRSXUXDUHQ

ELGH]� LVODW]HQ� GXJXQD�� NRQWXDQ� KDUW]HD� JDUUDQW]L]NRD� GD�� (JLNDULW]DSHQ�JDUDLDQ� NRQSXWDW]HD

JDUHVWLD� L]DQ� GDLWHNH�� HWD� RQWRORJLD� KLHUDUNLNRD� L]DQGD� NRPHQLJDUULDJRD� GLUXGL� DOGH]� DXUUHWLN

D]SL]XKDLW]�SRVLEOH�EDNRLW]DUHQW]DW�NRQSXWDWXD�HGXNLW]HD��+RUUHNLQ�EDWHUD�D]SL]XKDLW]�EDNRLW]DUHQ

D]DOHUD�HUH�JRUGH�GDLWHNH��'HQWVLWDWHD�NDONXODW]HDQ�QDKLNRD�OLW]DWHNH�D]SL]XKDLW]DUL�GDJR]NLRQ�µ � �HWD

D]DOHUD�WDXOD�EDWHWLN�DW]LW]HD�

$XUUHUDJR�LNXVL�GXJX�D]SL]XKDLW]�EDWHQ�EDWH]EHVWHNR�XPH�NRSXUXD��D]SL]XKDLW]DUHQ�DOWXHUD��K � ��HWD

D]DOHUD� �D]DOHUD�=��� DGDEHJL� NRSXUXD�� HUOD]LRQDW]HQ� GLWXHQ� HNXD]LRD� �LNXV� ���� HNXD]LRD��� ��� LUXGLDQ

D]DOW]HQ�GD�DOWXHUD��+��HWD�D]DOHUD��$��HPDQGD�EDWH]EHVWHNR�XPH�NRSXUXD��µ��NDONXODW]HNR�HUDELOL

GXJXQ� SURJUDPD]LR� OLQHDOHNR� SVHXGRNRGH]NR� DOJRULWPRD�� 3DUDPHWUR� EH]DOD�� HPDLW]DUL� HVNDW]HQ

]DLRQ�GRLWDVXQD��G��HPDQ�EHKDUUD�GDJR�
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Sarrera:        H altuera, A azalera
Irteera:        µ batezbesteko ume kopurua
Parametroa:     d doitasuna
Aurrebaldintza: A>H

   baldin 1 <= A < H
      orduan  µ := 1 - 1/a
      bestela µ := a^(1/n)
   ambaldin
   bigizta
      s := µ^n;
      e := (µ*(s-A) + A - 1)/(H*s - A);
      µ := µ - e;
   harik_eta |e/µ| < d ambigizta

���LUXGLD��µ � �NRQSXWDW]HNR�DOJRULWPRD

%HVWDOGH��µ � � ORNDOD�HUDELOL�RUGH]��:RUG1HW�RQWRORJLD�RVRDUHQW]DW�NDONXODWXWDNR�EDWH]EHVWHNR�XPH

NRSXUXD�HUDELOLNR�EDJHQX��µ � � ���'HQWVLWDWHDN�RNHUUDJR�HJLQJR�OXNHHOD�HVSHUR�GDLWHNH��+DX�KRUUHOD

GHQ�HGR�H]�QHXUW]HNR�DLSDWXWDNR�HVSHULPHQWXDN�HJLQ�GLWXJX��,9�&���DWDOHDQ�D]DOGXNR�GLWXJXQDN�

,,,�&���F� :RUG1HW�HNR�EHVWH�HUOD]LRDN��PHURQLPLD

'HQWVLWDWH� .RQW]HSWXDODN� KLSHURQLPLD� EHVWHULN� H]� GX� HUDELOW]HQ�� +DOD� HUH� :RUG1HW�HNR� L]HQHQ

DUWHDQ� EDGDXGH� EHVWH� HUOD]LR� KLHUDUNLNRDN�� PHURQLPLNRDN� �LNXV� ,,�&��� DWDOD��� 3ULQW]LSLR]�� DUH� HWD

HUOD]LR� PRWD� JHKLDJR� KDUWX� NRQWXWDQ�� DUH� HWD� HPDLW]D� KREHDJRDN� HVSHUR� GDLWH]NH�� 0HURQLPLD

HUOD]LRD� HUDELOLD]� HPDLW]D� KREHDJRDN� ORUWX� GLUHQ� HGR� H]� HQSLULNRNL� D]WHUWX� GXJX� �LNXV� ,,,�&���F�

DWDOD���'HQWVLWDWH�.RQW]HSWXDODUHQ�IRUPXODUL�GDJRNLRQH]��H]�GXJX�H]HU�DOGDWX�PHURQLPLD�NRQWXDQ

KDUW]HNR��$]SL]XKDLW]HQ�D]DOHUD�NDONXODW]HDQ��HGR�DGLHUD�EDW�EHVWHDUHQ�D]SLDQ�GDJRHQ�HUDEDNLW]HDQ�

H]�GXJX�EHUHL]LNR�KLSHURQLPLD�HGR�PHURQLPLD�HUOD]LR�DUWHDQ�

,,,�&��� :RUG1HW�HQ�JDLQHNR�LQSOHPHQWD]LRD

:RUG1HW�HUDNR� HJLQGDNR� LQSOHPHQWD]LRDQ� HUOD]LR� KLHUDUNLNRDN� EHVWHULN� HUDELOW]HQ� H]� GLWXJXQH]�

KRUUHWD]�EDOLDW]HQ�GHQ�DOJRULWPR�HUDJLQNRUUD�GLVHLQDWX�GXJX�

'HQWVLWDWHD� QHXUW]HUDNRDQ�� DGLHUD� PXOW]R� EDW� �$0�� HPDWHQ� GLJXWH�� DUUDVWR� HUH� GHLWX� GLWXJXQDN�

$GLHUD� KRULHQW]DW�:RUG1HW�HQ� D]SLPXOW]RD� GHQ� KLHUDUNLD� HUDLNLW]HQ� GXJX�� DUUDVWRHQ� KLSHURQLPR

NDWHDN�MDUUDLWXD]��+LHUDUNLD�KRUUHWDQ�HJRQJR�GLUD�NRQWXDQ�KDUWX�EHKDU�GLWXJXQ�D]SL]XKDLW]�JX]WLDN�

,]DQ�HUH��D]SLDQ�DUUDVWR�EDW�H]�EDGX�D]SL]XKDLW]�EDWHN��KRUUHQ�'HQWVLWDWHD��� L]DQJR�GD����� LUXGLDQ

D]DOW]HQ�GD�KLHUDUNLD�KRUL�HUDLNLW]HQ�GXHQ�DOJRULWPRD��$GLHUD��DUUDVWR��PXOW]R�EDW�HPDQGD��NRQWXDQ

KDUWX�EHKDUUHNR�D]SL]XKDLW]�JX]WLDN�GDX]NDQ�KLHUDUNLD��H��EXHOWDW]HQ�GLJX��H�DOGDJDLD�HJLWXUD�EDW�GD�

hipo� HUHPXDQ� KLHUDUNLDJR� DGDEHJL� EDNRLW]DUHQ� KLSRQLPRD� JRUGHW]HQ� GD�� arrasto_kopurua

HUHPXDQ� DGDEHJL� EDNRLW]DUHQ� D]SLDQ� GDJRHQ� DUUDVWR� NRSXUXD�� HWD� azpizuhaitzak� HUHPXDQ
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DGDEHJL� JX]WLHQ� ]HUUHQGD�� ��� LUXGLNR� DOJRULWPRD� VLQSOLILND]LR� EDW� GD�� DGLHUD� EDNRLW]DUHQW]DW

KLSHURQLPR�EDNDUUD�VXSRVDW]HQ�EDLWX��]XKDLW]�HJLWXUD�L]DQJR�EDOLW]�EH]DOD���+RUL�H]�GD�EHWL�KRUUHOD

:RUG1HW�HQ��+RUL� NRQSRQW]HNR�eman_hiperonimo_katea� IXQW]LRDN� NDWH� EDW� EDLQR� JHKLDJR

LW]XOLNR�OXNH��]HUUHQGD�EDW�HGXNL�EHKDUNR�OXNH�

FUNTZIOA: Eraiki_hierarkia(AM)
   Sarrera:  AM arrasto multzoa
   Irteera:  H hierarkia

      bigizta A barne AM bakoitzeko
         hiper_katea := eman_hiperonimo_katea(A) ;
         hipo := A ;
         bigizta h barne hiper_katea bakoitzeko
            H.hipo[h] = hipo ;
            H.arrasto_kopurua[h] ++ ;
            hipo := h ;
            sartu(h,H.azpizuhaitzak) ;
         ambigizta
      ambigizta
      bueltatu(H)

���LUXGLD��'HQWVLWDWH�.RQW]HSWXDOD�QHXUWX�EHKDU�GHQ�DUUDVWRHQ
KLSHURQLPRHNLQ�KLHUDUNLD�HUDLNLW]HD

����HNXD]LRDUHQ� LQSOHPHQWD]LRD���� LUXGLDQ�GDJR��$UUDVWR�NRSXUX� MDNLQ�EDW�GXHQ�D]SL]XKDLW]�EDWHQ

'HQWVLWDWHD�NDONXODW]HQ�GX��α�SDUDPHWURDUHQ�DUDEHUD��)XQW]LRDUHQ�DUJXPHQWXDN�D]SL]XKDLW]D�EHUD

HWD� KRUUHQ� D]SLDQ� GDJRHQ� DUUDVWR� NRSXUXD� GLUD�� 'HQWVLWDWHD� NDONXODWX� DKDO� L]DWHNR� D]SL]XKDLW]

KRUUHQ�D]DOHUD� �Z.azalera��HWD�EDWH]EHVWHNR�KLSRQLPR�NRSXUXD� �Z.µ�� MDNLQ�EHKDU�GLWX� �DOGH]

DXUUHWLN�NDONXODWX�GLWXJXQDN��LNXV�,,,�&���E��DWDOD��

FUNTZIOA:   DK(Z,A)
   Sarrera:    Z  azpizuhaitza
               A  arrasto kopurua
   Irteera:    DK dentsitate kontzeptuala
   Parametroa: α
   Datuak:     Z.azalera
               Z.µ

      d1 := 0
      i := 0
      bitartean i < A
         d1 := d1 + Z.µ ^ (i^α)
      ambitartean
      DK := d1/Z.azalera
      bueltatu(DK)

���LUXGLD�'HQWVLWDWH�.RQW]HSWXDOD�NDONXODW]HNR�DOJRULWPRD

$]NHQLN�� HGR]HLQ� DUUDVWR� PXOW]R� EDWHQ� 'HQWVLWDWH� .RQW]HSWXDOD� MDNLWHNR�� ���� HNXD]LRD� MDUUDLWX]�

DUUDVWR� PXOW]R� KRUL� HVWDOW]HQ� GXWHQ� D]SL]XKDLW]HQ� DUWHDQ� 'HQWVLWDWH� .RQW]HSWXDO� DOWXHQD� ]HLQHN
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GXHQ�NDONXODWX�EHKDUNR�GXJX������LUXGLNR�DOJRULWPRDN�KRUL�EHUD�HJLWHQ�GX��$UUDVWR�JX]WLDN�HVWDOW]HQ

GLWX]WHQ�D]SL]XKDLW]HWDWLN��H.azpizuhaitzak��'HQWVLWDWH�DOWXHQHNRDUHQ�'HQWVLWDWHD�LW]XOW]HQ�GX�

FUNTZIOA:   DK(AM)
   Sarrera:    AM arrasto multzoa
   Irteera:    DK dentsitate kontzeptuala

      DK := 0 ;
      H := Eraiki_hierarkia(AM) ;
      bigizta Z barne H.azpizuhaitzak bakoitzerako
         d := DK(Z,H.arrasto_kopurua[Z]) ;
         baldin d > DK orduan DK := d ;
      ambigizta
      bueltatu(DK)

����LUXGLD��DGLHUD�PXOW]R�EDWHQ�'HQWVLWDWHD

,,,�'� (EDOXD]LRD�HWD�EHVWHHNLNR�DOGHUDNHWD

'HQWVLWDWH� .RQW]HSWXDOD� HWD� 'LVWDQW]LD� .RQW]HSWXDOD� WHVL� KRQHWDQ� GHILQLWXWD� EH]DOD� ����� HWD� ���

HNXD]LRDN�� H]� GLWXJX� ]X]HQHDQ� HEDOXDWX�� KDX� GD�� H]� GLWXJX� HUOD]LRQDWXWDNR� KLW]� PXOW]RHQ

]HUUHQGHNLQ� SUREDWX� MDNLWHNR� HD� HNXD]LRHWDNR� HUOD]LR�L]DHUDUHQ� QHXUULD� HWD� JL]D�VHQD� EDW� GDWR]HQ�

JRUDJR� DLSDWXWDNR� DUUD]RLHQJDWLN� �LNXVL� ,,,�$� DWDOHDQ� HEDOXD]LRDUL� EXUX]NR� JRJRHWD��� (EDOXD]LRD

'HQWVLWDWHD�HUDELOL�GHQ�DSOLND]LR�EDNRLW]DUHQ�DUDEHUD�HJLQJR�GD��EHVWH�VLVWHPHN�ORUWXWDNR�HPDLW]HNLQ

DOGHUDWXD]��LNXVL�,9�'�DWDOD�EHUH]LNL��EDLQD�EDLWD�HUH�9,�HWD�,�$���

$WDO� KRQHWDQ� HPDLW]HQ� HEDOXD]LRD� EDLQR� H]DXJDUULHQ� DOGHUDNHWD� HJLQJR� GXJX� EHVWH� VLVWHPHNLNR�

KHOEXUXD�KRQDNR�EDLH]WDSHQ�KDX�DUUD]RLW]HD�L]DQGD�

1DKL]� HWD� ]HUHJLQ� EDW]XHWDQ� HPDLW]D� RQHQDN� ORUWX� H]� �� EDL� RLQDUUL� WHRULNRDUHQ� DOGHWLN� EDLWD

]HUHJLQ� H]EHUGLQHWDUDNR� SUHVWDWXWD� HJRWHDJDWLN� HUH�� RQWRORJLDQ� RLQDUULWXWDNR� HUOD]LR�L]DHUDUHQ

IRUPDOL]D]LRDN� KREHDN� GLUD�� HWD� RQWRORJLHWDQ� RLQDUULWXWDNRHQ� DUWHDQ� 'HQWVLWDWHD� RURNRUUDJRD�

HUDJLQNRUUDJRD�HWD�HPDLW]D�RQHQDN�GLWXHQD�GD�

%DLH]WDSHQ� KRQHWDNR� EL� RLQDUULDN�� RQWRORJLDQ� RLQDUULWXWDNR� WHNQLNHQ� QDJXVLWDVXQD� HWD� RQWRORJLDQ

RLQDUULWXWDNRHQ�DUWHDQ�'HQWVLWDWHDUHQ�DEDQWDLODN��D]WHUWXNR�GLWXJX�RUDLQ��+XUUHQJR�NDSLWXOXDQ��,9�

DSOLND]LR�NRQNUHWX�EDWHQ�ORUWXWDNR�HPDLW]HWDQ�RLQDUULWXWD�DOGHUDWXNR�GXJX�'HQWVLWDWH�.RQW]HSWXDOD

EHVWH�ODQHNLQ�

,,,�'��� 2QWRORJLDWDQ�RLQDUULWXWDNR�WHNQLNHQ�QDJXVLWDVXQDUHQ�LQJXUXDQ

/HKHQEL]LNR� D]WHUJDLD� RQWRORJLDQ� RLQDUULWXWDNRHQ� QDJXVLWDVXQD� L]DQJR� GD�� EHUD]�� $XUUHNDULHQ

DWDOHDQ� LNXVL�EH]DOD�RQWRORJLDQ�RLQDUULWXWDNR�QHXUULHN�SVLNRORJLD� HWD� DGLPHQ�DUWLIL]LDOHDQ�HJLQGDNR
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LNHUNHWHWDQ�GXWH�HUURD��HWD�ODQ�KRULHN�GLUD�HUOD]LR�L]DHUD�EHUH]�D]WHUW]HQ�GLWX]WHQ�EDNDUUDN��DSOLND]LR

NRQNUHWXHWDWLN�DEVWUDLWX]�

+L]WHJLHWDNR�QHXUULDN�QDKLNR�DG�KRF�GLUD��&RUSXVHWDUDNR�WHNQLND�EHUDN�HUDELOW]HQ�GLUD�PDL]��:LONV�

HQDN� NDVX��� EDLQD� EDGXWH� FRUSXVHWDNR� WHNQLNHN� H]� GXWHQ� DEDQWDLOD� EDW�� KL]WHJLHWDQ� NRQW]HSWXDN

D]DOW]HQ�GLUD��KLW]DUHQ�DGLHUDN��HWD�KLW]�EDWHQ�DGLHUDQ�D]DOW]HQ�GHQ�LQIRUPD]LRDN�DGLHUD��NRQW]HSWXD�

NDUDNWHUL]DW]HNR�EDOLR�OH]DNH��+RUL�GD�KDLQ�]X]HQ�HUH�/HVN��&RZLH��9pURQLV��.R]LPD�HWD�1LZD�UHQ

WDOGHHQ� KXUELOSHQDUHQ� IXQWVD�� DGLHUHL� EXUX]NR� LQIRUPD]LRD� HUDELOL� HUOD]LR�L]DHUD� IRUPDOL]DW]HNR

�/HVN��������&RZLH�HW�DO���������:LONV�HW�DO���������9pURQLV�	�,GH��������.R]LPD�	�)XUXJRUL��1LZD

	�1LWWD�� �������.DURY� HWD�(GHOPDQQ�HN� HUH� ������� ������ KDODWVX� HJLWHQ� GXWH�� EDLQD� FRUSXVD� HWD

KL]WHJLNR�DGLHUDN� ORW]HNR�PHWRGR�EDW� SODQWHDW]HQ�GXWH��(]�GXJX� HVDQJR�KL]WHJLDQ� HUOD]LR�L]DHUDUL

EXUX]NR�LQIRUPD]LRULN�H]�GDJRHQLN��DOGHUDQW]L]��EDLQD�LQIRUPD]LR�KRUL�HUD�JRUGLQHDQ�GDJR��HJLWXUDWX

JDEH�� (WD� KRUL� GD� KDLQ� ]X]HQ� HUH�0LFURVRIW�HNR� WDOGHDUHQ� HNDUSHQD� �5LFKDUGVRQ�� ������� HUOD]LR�

L]DHUD�KL]WHJLWLN�HUDX]LWDNR�+L]WHJL�(]DJXW]D�%DVH�HJLWXUDWX�EDWHQ�RLQDUULWXWD� IRUPDOL]DW]HD��HWD�H]

]X]HQHDQ�KL]WHJLNR�LQIRUPD]LR�JRUGLQD��*XN�HUH�KL]WHJLHQ�HNDUSHQD�KRU�LNXVWHQ�GXJX��HUOD]LR�DQLW]

HUDX]L�DKDO�L]DWHNR�SRWHQW]LDOD�GXWHQ�JRUGDLOX�EH]DOD��5LFKDUGVRQ�HQ�ODQHDQ��������H]�EH]DOD��KRUUHN

RQWRORJLDN�HWD�KL]WHJLDN�ORW]HD�HVNDW]HQ�GX��$GLHUDN�HWD�NRQW]HSWXDN�ORWX�EHKDU�GLUD��HWD�HUOD]LRDN

KLW]HQ�DUWHNRDN�EDL]LN�DGLHUD�NRQW]HSWXHQ�DUWHNRDN�L]DQ�EHKDU�GXWH��9,�NDSLWXOXDQ�KHOGXNR�GLRJX

JDL�KRUUL��+(%�EDWHDQ�DGLHUD�GHVDQELJXD]LRD�HJLQ�HWD�NDQSRNR�RQWRORJLD�EDWL�ORW]HDUL�

&RUSXVHWDNR� ODQDN� GLUD� ]DODQW]D� JDEH� HUOD]LR�L]DHUDUHQ� DSOLND]LRHWDQ� HPDLW]D� RQHQDN� ORUWX

GLWX]WHQDN��/HQJRDLD�1DWXUDODUHQ�3UR]HVDPHQGXDQ�DVNR�DUL�GLUD�KHGDW]HQ�KRUUHODNRDN��HWD�QDKL]�HWD

EDWH]� HUH� ODQ� HQSLULNRDN� L]DQ�� FRUSXVHQ� HUDELOHUDUHQ� LQJXUXDQ� HUH� HUDW]HQ� DUL� GD� KDODNR� PDUNR

WHRULNR� EDW��+DOD� HUH�� NRQW]HSWXHQ� HUOD]LR�L]DHUD� ODQW]HDQ� DUD]R� JDUUDQW]LWVXHNLQ� WRSDWX� RKL� GLUD�

/HKHQEL]LNRD� DGLHUDUHQ� GHILQL]LR� ]X]HQLN� H]� HJRWHD� GD�� H]� GDJR� NRQW]HSWXHQJDQDNR� ORWXUDULN

LQRQ�� /DQ� EDW]XHN�� KRUUHOD� L]DQGD�� KLW]HQ� DUWHNR� HUOD]LR�L]DHUD� EHVWHULN� H]� GXWH� GHILQLW]HQ

�*UHIHQVWHWWH�� ������ ������ *ULVKPDQ� 	� 6WHUOLQJ�� ������ /HH�� ������ *ROGLQJ� 	� 6FKDYHV�� ������

7HRULDUHQ�DOGHWLN�NH]NDJDUULD�EDGD��DOGHUGL�SUDNWLNRDQ�HUH�DUD]RDN�HNDUW]HQ�GLWX��DGLHUDWDUD�KHGDWX

DKDO� L]DWHNR� HVNX]NR� HWLNHWDW]H� VHPDQWLNRD� HVNDW]HQ� EDLWX� �&KXUFK� 	� +DQNV�� ������ +HDUVW�

�����
���

��(VNX]NR�HWLNHWDW]HDN�SODQWHDW]HQ�GXHQ�DUD]R�QDJXVLHQD�GHQERUD�HWD�HVNXODQ�NRSXUXDUHQD

GD�� EDLQD� H]� KRUL� EDNDUULN�� DGLHUHQ� PXJDN� ODXVRDN� L]DWHQ� EDLWLUD� VDUULWDQ�� HWD� JL]D�HWLNHWDW]DLOHHQ

DUWHNR�H]DGRVWDVXQ�PDLOD�QDKLNR�DOWXD�GD�����NRD�-RUJHQVHQ�HQ�DUDEHUD���������

                                                          
���

�*DOH�HN�HWD��*DOH�HW�DO��������������<DURZVN\��������DGLHUDN�EHVWH�WHVWXLQJXUX�EDWHQ�GHILQLW]HQ�GLWX]WH��WHVWX�SDUDOHORHWDQ�LW]XOSHQ

H]EHUGLQDUHQ�DUDEHUD��+RUUHOD��DSOLND]LR�PXJDWX�EDWHQW]DW�²�LW]XOSHQ�NRQWXHWDQ�²�HVNX]NR�GHVDQELJXD]LRDUHQ�DUD]RD�HNLGLW]HQ�GXWH�

+DOD�HUH�KDX�H]LQ�L]DQ�GXWH�RURNRUWX�EHVWH�DGLHUD�HGR�NRQW]HSWXHQ�GHILQL]LRHWDUD��HWD�DUD]R�WHRULNRDN�KRU�GLUDX�
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&RUSXVHQ� LQJXUXNR�KDVLHUDNR�SURSRVDPHQHL� HJLQGDNR�KREHNXQW]DN� DORU� KRQHWDQ� L]DQ� GLUD� EDWH]

HUH�� QROD� ORUWX� HVNX]NR� GHVDQELJXD]LRWLN� DOGH� HJLWHD� HWD� DGLHUDN� HXVNDUUL� WULQNRDJR� EDWL� ORW]HD�

6FK�W]H�N� �����D�� ����E�� KLW]HQ� DJHUSHQDN� DXWRPDWLNRNL� PXOW]RNDW]HQ� GLWX�� +HDUVW� EHUDN� HWD

6FK�W]H�N� �������:RUG1HW�HNR� NDWHJRULDN�PXOW]RNDWX� HWD� FRUSXVHWDNR� KLW]HQ� DJHUSHQDN�PXOW]R

KRULHL�ORW]HQ�GL]NLH��<DURZVN\�N��������DGLHUDN�WKHVDXUXV�EDWHNR�HWLNHWD�VHPDQWLNR]�EHUHL]WHQ�GLWX�

EDLWD�HUH�DXWRPDWLNRNL��<DURZVN\�EHUDN��DXUUHUDJRNR�ODQHDQ��������������EHVWH�KXUELOSHQ�EDW�KDUWX

HWD�JL]D�DQRWD]LR�ODQD�HUURWLN�JXW[LWXNR�GXHQ�DOJRULWPRD�SOD]DUDW]HQ�GX��/DQ�KDXHN�JX]WLDN�QRUDELGH

LQWHUHVJDUULD� HGXNLWD� HUH�� H]� GLUD� KHOW]HQ� DGLHUHL� RLQDUUL� VHQGR�EDW� HPDWHUD�� HWD� EDWH]� HUH� H]� GXWH

ORUW]HQ�KLW]HQ�DJHUSHQDN�RQWRORJLDNR�NRQW]HSWXHL�ORW]HD��/HDFRFN�HQ�D]NHQ�ODQHDQ��/HDFRFN�HW�DO��

������:RUG1HW�HQ�HUDELOHUD�SODQWHDW]HQ�GXWH�HVNX]NR�ODQD�JXW[LW]HNR��$KDOHJLQ�KDQGLDN�HJLQGD�HUH

JDXU� HJXQ� HVNX]� HWLNHWDWXWDNR� DGLELGH� NRSXUX� RVR� XUULD� LNXVLWD� H]� GLUXGL� RUDLQJR]� FRUSXVHWDQ

RLQDUULWXWDNR�WHNQLNDN�KLW]�JXW[L�EDW]XHWDWLN�KDUDQW]DJR�MRDQ�DKDO�L]DQJR�GLUHQLN�

&RUSXVHWDQ�RLQDUULWXWDNR�ODQHN�HUH�EDGXWH�EHVWH�DUD]R�EDW��MDGDQLN�DLSDWXWDNR�GDWX�XUULHQ�DUD]RD

LNXV�,,,�$���DWDOD���$UD]R�KRUL�KLW]DN�HJLWDWH�LVRODWXDN�EH]DOD�D]WHUW]HWLN�GDWRU��NODVH�HGR�PXOW]RDN

NRQWXDQ� KDUWX� JDEH��+RQHN�� QDKL]� HWD� SDUDGR[LNR� LUXGLWX�� EHVWH� DUD]R� EDW� HUH� VRUW]HQ� GX��GDWX

JHKLHJL]NRHQ�DUD]RD�GHLWX�GDLWHNHHQD��$OGH�EDWHWLN��GDWX�XUULHQ�DUD]RD�DULQW]HNR�DKDO�GHQ�FRUSXV

]DEDOHQDN�HUDELOW]HD�NRPHQL�GD��%HVWHWLN��KLW]HQ�DJHUSHQ�JX]WLDN�KDUWX�EHKDU�GLUD�NRQWXDQ�HUOD]LR�

L]DHUD� EHKDU� GHQ� EH]DOD� D]WHUW]HNR��+RUL� GHOD� HWD� KL]WHJLNR� KLW]� EDNRLW]DUHQW]DW� ELOGX� EHKDUUHNR

LQIRUPD]LRD�RVR�]DEDOD�GD��HWD�KLW]�JX]WLHQD�EDW]HQ�EDGXJX�L]XJDUULD��LNXV�DUD]R�KRQHQ�DGLELGH�EDW

WHVWX�]X]HQNHWD� DXWRPDWLNRDQ��9�'��� DWDOHDQ���=LXU� DVNL� KDX� GD� FRUSXVHQ� LQJXUXNR� VLVWHPDN�KLW]

PXOW]R�W[LNLHNLQ
���

�HEDOXDWX�L]DWHDUHQ�DUUD]RL�QDJXVLD��%L�DUD]R�KDXHL�HUDQW]XWHQ�GLH�5HVQLN�HQ�ODQDN

�����D�� ����E�� ������ ������� :RUG1HW�HNR� NODVHHL� FRUSXVHWDQ� GXWHQ� PDL]WDVXQDUL� EXUX]NR

LQIRUPD]LRD� JHKLWXD]�� HWD� DGLW]� HWD� REMHNWXHQ� DUWHNR� HUOD]LR�L]DHUD� KLW]H]�KLW]� HJLQ� EHKDUUHDQ

RQWRORJLDNR�NRQW]HSWX�HWD�NODVHHQ�DUDEHUD�HJLWHQ�GHQ�

+L]WHJLHWDUDNR� HVDQ� GXJXQ� EH]DOD�� FRUSXVDN� HUH� LQIRUPD]LR� ELOWHJL� HUUDOGRLDN� GLUD�� EDLQD� EHUWDQ

GDJRHQ�DOW[RU�KRUL��HUDELOJDUULD� L]DQGD�HUH��HUD�HJLWXUDWX�EDWHUD�HUDX]L�EHKDUUD�GDJR��&RUSXVHWDWLN�

EHVWH� LQRQGLN� EDLQR� KREHWR� ]LXU� DVNL�� HUUD]� DWHUD� GDLWHNH� XUGDLD]SLNR� HWD� VDUGH[ND� KHUWVLNL

HUOD]LRQDWXWD� GDXGHOD�� EDLQD� H]� OLW]DWHNH� QDKLNRD� L]DQ� EHKDU� ORWXUD� KRUUHN� ������ LQGDUUD� GXHOD�

HUOD]LR� EHUDUHQ� L]DHUD� HUH� ORUWX� EHKDUNR� OLW]DWHNH�� +RUUHOD� EDOLW]�� LQIRUPD]LR� HVDQJXUDWVXHQD

RQWRORJLDWDQ� ELOGX� ]LWHNHHQ�� PRGX� NRQSDNWXDJR� EDWHDQ�� LQIHUHQW]LD� PRWD� H]EHUGLQHWDUDNR

LQWHJUDWXD]�� (VDQGDNRDUHQ� DGLELGH� EDW� GD� JRUDJR� DLSDWXWDNR� 5HVQLN�HQ� ODQD�� DGLW]HQ� KDXWDSHQ�

                                                          
���

�<DURZVN\�N��������DGLELGH]���KLW]HQ�JDLQHDQ�HJLWHQ�GX�



,,,��.$3,78/8$

��

PXUUL]SHQD� :RUG1HW�HNR� NODVHHQ� DUDEHUD� GHVNULEDW]HQ� EDLWX�� KLW]H]�KLW]HNR� LQIRUPD]LRD

ODEXUELOGXD]�

2QWRORJLHWDQ�RLQDUULWXWDNR�QHXUULDN�GLUD�� EHUD]�� WHRULD� VHQGRHQD�GXWHQDN��*DLQHUD� DGLHUD� ]HU�GHQ

JDUEL� GDJR� GHILQLWXD�� RQWRORJLDNR� NRQW]HSWXHQ� HUUHIHUHQW]LHQ� ELGH]��2QWRORJLHQ� DUD]RD�� KDOD� HUH�

HGXNL� DUD]RD� GD�� 2QWRORJLDUHQ� GLVHLQXDQ� H]DXJDUUL� HWD� HUOD]LR� DEHUDWVDN� HJRQGD� HUH�� EHKDUUH]NR

NRQW]HSWX� JX]WLHWDQ� HUOD]LR� HWD� H]DXJDUUL� KRULHL� EDOLR� EDW� HPDWHD� H]� GD� PDNDOHNR� ODQD�� (WD

RQWRORJLDN�KL]WHJLDUHQ�]DWL�JDUUDQW]LWVXD�HVWDOW]HD�HUH�EHKDUUH]NRD�GD��,,��NDSLWXOXDQ�DLSDWX�GXJX�KDX

JX]WLD�� HWD� LNXVL� QROD� RQWRORJLD� JX]WLHN� KL]WHJLDUHQ� HVWDOGXUD� DUD]RDN� GDX]NDWHQ�� +L]WHJL� DOGHWLN

DEHUDWVHQHWDNRD�:RUG1HW�GD��EDLQD�KRQHN�HUOD]LR�JXW[L�GDX]ND�ODQGXWD��2QWRORJLHWDQ�RLQDUULWXWDNR

HUOD]LR�L]DHUHQ�DUD]RD�KRUL�GD��KDLQ�]X]HQ�HUH��RQWRORJLDQ�GDJRHQ�LQIRUPD]LRD�EHVWHULN�H]LQ�GXWHOD

HUDELOL��LNXV�KRUUL�EXUX]NR�LUX]NLQDN�,,,�)��DWDOHDQ��

,,,�'��� 'HQWVLWDWHD�HWD�RQWRORJLDWDQ�RLQDUULWXWDNR�EHVWH�WHNQLNDN

7YHUVN\�HWD�4XLOOLDQ�HQ�ODQDN�LQWHUHVJDUULDN�L]DQGD�HUH��HUOD]LR�L]DHUDUHQ�LQSOHPHQWD]LR�HUDJLQNRUUD

HJLWHUDNRDQ� DOGH� EDWHUD� XW]L� L]DQ� GLUD�� 6SUHDGLQJ� DFWLYDWLRQ� ELWDUWH]� HUOD]LR�L]DHUD� NDONXODW]HNR� VDUH

VHPDQWLNRNR
���

�DGDEHJL�JX]WLDN�ELVLWDWX�EHKDU�GLUD��H]�EHKLQ��EDL]LN�HWD�KDLQEDW�DOGL]�

5DGDUHQ�WDOGHDN��VDUH�VHPDQWLNRHQ�DQWRODNHWD�NRQWXDQ�KDUWXD]��EHVWH�HUOD]LRDN�DOGH�EDWHUD�XW]L�HWD

HUOD]LR� SDUDGLJPDWLNRD� VRLOLN� HUDELOW]HD� SODQWHDWX� ]XHQ�� HUDJLQNRUWDVXQD� QDEDUPHQNL� KREHWXD]�

6XVVQD� L]DQ� ]HQ� OHKHQEL]LNRD� 'LVWDQW]LD� .RQW]HSWXDOD� :RUG1HW�HQ� LQSOHPHQWDW]HQ�� EL

NRQW]HSWXUHQ� DUWHNR� ELGHDN� HUDELOLD]�� (UOD]LR� SDUDGLJPDWLNRDN� VRLOLN� H]�� HVNXUD� ]LWXHQ

PHURQLPLNRDN� HUH� HUDELOL� ]LWXHQ�� KREHNXQW]D� DSDOD� ORUWXD]� EHUH� HVSHULPHQWXHWDQ�� 1DKL]� HWD

LQSOHPHQWD]LRDN� HUDJLQNRUWDVXQ� DUD]RULN� H]� HGXNL� EL� NRQW]HSWXUHQ� DUWHNR� GLVWDQW]LD� ELODW]HNR

�KLHUDUNLDUHQ� EDWH]EHVWHNR� VDNRQHUD� EH]DLQEDW� HUOD]LR� HVSORUDWX� EHKDU� GLUD� VRLOLN�� KDX� GD� RUGHQD

NRQVWDQWHD� GXHQ� DOJRULWPR� EDWH]� ²2�NWH�²� NDONXODWX� � DKDO� GD��� OHKHQ� LNXVL� GXJXQ� EH]DOD� �,,,�%��

DWDOD�� EDWH]�EHVWH�0� DGLHUD� GLWX]WHQ�1�KLW]HQ� DUWHNR� GLVWDQW]LDN� NDONXODW]HNR� 2M
2

)1N(N ×−× � DOGL]

ELODWX� EHKDU� GD� ELGHD��+RQHN�2�1
�

�� NRQSOH[XWDVXQHNR� DOJRULWPRD� HVNDW]HQ� GX�� .RQWXDQ� L]DQLN

DXWRUH�EDW]XHN�����KLW]HWDNR� OHLKRDN�GDUDELO]NLWHOD��DGLELGH]�DGLHUD�GHVDQELJXD]LRD�HJLWHDQ���DUD]R

KDX�ODUULD�ELKXUW]HQ�GD�

'HQWVLWDWH� .RQW]HSWXDODN�� DOGL]�� EHKDUUH]NR� KLW]� JX]WLHQ� DGLHUHQ� DUWHNR� 'HQWVLWDWHD� EHKLQ

NDONXODW]HQ�GX�� MN × � DGLHUDN�EHKLQ� WUDWDWXD]� HWD�EHUD]�NRQSOH[XWDVXQ� DSDODJRNR� DOJRULWPR�EDW

RQDUWXD]�
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,,,�%���DWDOHDQ�DLSDWX�EH]DOD��ELQDND�QHXUW]HDUHQ�DUD]RD�H]�GD�SUDNWLNRD�EDNDUULN��WHRULNRNL�H]�GDJR

RVR�DUJL�1�NRQW]HSWXUHQ�DUWHNR�ELQDNDNR�GLVWDQW]LDN�EDW]HDN�]HU�HVDQ�QDKL�GXHQ��HWD�JDLQHUD�H]�GD

DJHUL� PRGX� HUUD]LN� NRSXUX� H]EHUGLQHNR� NRQW]HSWX� PXOW]RHQ� DUWHNR� GLVWDQW]LDN� NRQSDUDWX� DKDO

L]DWHNR��'HQWVLWDWHDN�DOGL]�HGR]HLQ� WDPDLQDNR�NRQW]HSWX�PXOW]RHQ�JHUWXWDVXQD�HUD�QDWXUDO�EDWHDQ

QHXUW]HNR�QHXUULD�HPDWHQ�GX�

'HQWVLWDWHDUHQ�D]WHUNHWDUHNLQ�EXNDW]HNR��HPDLW]HQ�DUDEHUDNR�HEDOXD]LRD�,9�&����9�'����9,�&���HWD

9,�'���DWDOHWDQ�MRUUDWXNR�GXJX���JRJRUD�GLW]DJXQ�DOGH]�DXUUHWLN�MDUUL�JHQL]NLRQ�EDOGLQW]DN�

�� 2QWRORJLDWDQ�RLQDUULWXWDNRD�

�� $GLHUHQ�DUWHNR�QHXUULD��RQWRORJLDNR�NRQW]HSWXHL�HUUHIHUHQW]LD�HJLQJR�GLHQD

�� (UOD]LR�SDUDGLJPDWLNR�HWD�VLQWDJPDWLNRHWDNR�LQIRUPD]LRD�HUDELOLNR�GXHQD

�� .DWHJRULD�LUHNLHWDNR�KLW]HNLQ�ODQ�HJLQJR�GXHQD

�� (UDJLQNRUUD�L]DWHD��WHVWX�]DEDOHNLQ�ODQ�HJLQ�DKDO�L]DWHNR�EH]DODNRD�

�� 1�NRQW]HSWXUHQ�DUWHNR�QHXUULD�L]DWHD

�� .RQW]HSWX�NRSXUX�H]EHUGLQHNR�PXOW]RHQ�JHUWXWDVXQDN�NRQSDUDJDUULDN�L]DWHD�

(]DXJDUUL� GHVLUDJDUUL� KDXHWDWLN� LNXVL� GXJX� 'HQWVLWDWHDN� ��� ��� ��� �� HWD� �� EHWHW]HQ� GLWXHOD�� ��

H]DXJDUULDUL� GDJRNLRQHDQ��'HQWVLWDWH� .RQW]HSWXDOD� L]HQHNLQ� EHVWHULN� H]� GXJX� SUREDWX� �LNXVL� ,9��

9�HWD�9,��NDSLWXOXDN���EDLQD�H]�GDJR�HUDJR]SHQLN�EHVWH�NDWHJRULDWDUD�KHGDW]HNR��,NXVWHNRD�GD��QRVNL�

L]HQHNLQ�EH]DLQ�HPDLW]D�RQDN�ORUWX�DKDO�L]DQJR�GLUHQLN�

���H]DXJDUULDUL�EXUX]��,,��NDSLWXOXDQ�HWD�,,,�%���DWDOHDQ�LNXVL� L]DQ�GXJX�QROD��JDXU�HJXQ��H]�GDJRHQ

KHGDGXUD�]DEDOHNR�RQWRORJLDULN�HVNXUDJDUUL�:RUG1HW�H]�GHQLN��:RUG1HW�HQ� DUDEHUD�GLVHLQDWX�GD

EHUD]�'HQWVLWDWH�.RQW]HSWXDOD�� HWD� KDOD� L]DQ� GD� HUOD]LR� KLSHURQLPLNR� HWD�PHURQLPLNRDN� EDNDUULN

HUDELOW]HQ�GLWXHOD��+DX�GD��HUOD]LR�VLQWDJPDWLNRHWD]�H]�GD�EDOLDW]HQ�

,,,�(� (NDUSHQD

.DSLWXOX� KRQHQ� KHOEXUX� QDJXVLD� H]DJXW]DQ� RLQDUULWXWDNR� NRQW]HSWXHQ� DUWHNR� HUOD]LR�L]DHUD

GHILQLW]HD� GD�� HWD� KRUUHWDUDNR� :RUG1HW�HQ� RLQDUULWXWDNR� 'HQWVLWDWH� .RQW]HSWXDOD� GLVHLQDWX� HWD

LQSOHPHQWDWX�GXJX�

/HKHQEL]L�HUOD]LR�L]DHUD�HWD�DQW]HNRWDVXQDUHQ�KDLQEDW�IRUPDOL]D]LR�D]WHUWX�GLWXJX��H]DXJDUUL�EDW]XHQ

DUDEHUD�� +L]WHJL� HWD� FRUSXVHWDQ� RLQDUULWXWDNRDN� LQWHUHVJDUULDN� L]DQGD� HUH�� RLQDUUL� WHRULNR� VHQGRD

GXWHQDN� RQWRORJLDWDQ� RLQDUULWXWDNRDN� GLUHOD� DUUD]RLWX� GXJX�� &RUSXVHQ� NDVXDQ�� HPDLW]D� RVR� RQDN

                                                                                                                                                                                    
���

�7HVL�KRQL�GDJRNLRQHDQ��VDUH�VHPDQWLNRDN�RQWRORJLD�PRWD�EHUH]L�EDW�EH]DOD�KDUWX�GLW]DNHJX�
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ORUWXWD� HUH� DGLHUDUHQ� GHILQL]LR� VHQGRULN� H]� GDJRHOD� LNXVL� GXJX�� HWD� HVNX]NR� GHVDQELJXD]LRD

H]LQEHVWHNRD� GHOD� VLVWHPDN� DGLHUDN� H]DJXWX� GLW]DQ�� *DLQHUD� GDWX� XUULHQ� HWD� GDWX� JHKLHJL]NRHQ

DUD]RHL�DXUUH�HJLQ�EHKDUUHDQ�GDXGH�

+L]WHJL�HWD�FRUSXVHWDWLN�LQIRUPD]LRD�HUDX]WHNR�EHKDUUD�DLWRUW]HQ�GXJX��HWD�JDUDWXWDNR�HUOD]LR�L]DHUD

HVSH]LILNRDN� KRUUHWDQ� RVR� ODJXQJDUULDN� L]DQJR� GLUD�� EDLQD� GHIHQGDW]HQ� GXJXQ� LGHLD� RQWRORJLD

DEHUDVWHDUHQD� GD�� RQWRORJLD� DEHUDWV� KRUUHWDQ� ODQ� HJLQJR� GXHQ� HUOD]LR�L]DHUD� HJRNLD� GHILQLWXD]�

/DEXUELOGX]�RQWRORJLHN�KRQDNR�H]DXJDUULDN�HVNDLQW]HQ�GL]NLJXWH��EHVWHHQ�DXUUHDQ�

• 2LQDUUL�WHRULNR�VHQGRD

• $GLHUHQ�GHILQL]LR�VHQGRD

• (]�GXWH�HVNX]NR�GHVDQELJXD]LR�EHKDUULN��H]�HWD�GDWX�XUULHQ�HGR�JHKLHJL]NRHQ�DUD]RULN�

2QWRORJLHWDQ�RLQDUULWXWDNR�KDXHN�HUDJLQNRUWDVXQ�DUD]RDN�GLWX]WH��*DLQHUD�HUOD]LR�L]DHUDUHQ�QHXUUL

JX]WLDN� EL� NRQW]HSWXUHQ� DUWHNRDN�� HWD� H]� JHKLDJR�� L]DWHQ� GLUD�� *XN� GHILQLWX� GXJXQ� 'HQWVLWDWH

.RQW]HSWXDODN�HGR]HLQ�NRSXUXWDNR�KLW]�PXOW]RHQ�HUOD]LR�L]DHUD�NDONXODW]HNR�JDL�GD��NRQSOH[XWDVXQ

DSDODJRDUHNLQ��/DEXUELOGX]�H]DXJDUUL�KDXHN�GDX]ND�'HQWVLWDWH�.RQW]HSWXDODN�

�� 2QWRORJLDWDQ�RLQDUULWXWDNRD�GD�

�� $GLHUHQ�DUWHNR�QHXUULD�GD��RQWRORJLDNR�NRQW]HSWXHL�HUUHIHUHQW]LD�HJLWHQ�GLH�

�� (UOD]LR�SDUDGLJPDWLNRHWDNR��LQIRUPD]LRD�HUDELOW]HQ�GX��KLSHURQLPLD�HWD�PHURQLPLD��

�� ,]HQHNLQ�ODQ�HJLWHQ�GX��DGLW]HWDUDNR�HUH�HJRNLD�L]DQ�GDLWHNH��

�� (UDJLQNRUUD�GD��WHVWX�]DEDOHNLQ�ODQ�HJLQ�DKDO�L]DWHNR�DGLQDNRD�

�� 1�NRQW]HSWXUHQ�DUWHNR�QHXUULD�GD�

�� .RQW]HSWX�NRSXUX�H]EHUGLQHNR�PXOW]RHQ�JHUWXWDVXQDN�NRQSDUDJDUULDN�GLUD�

'HQWVLWDWH�.RQW]HSWXDOD�:RUG1HW�HQ�JDLQHDQ�LQSOHPHQWDWX�GXJX��,,��NDSLWXOXDQ�DUUD]RLWX�EH]DOD�

(UOD]LR�L]DHUDUHQ� QHXUUL� KRQHN� H]� GX� HVNDW]HQ� DXUUHWLNR� LQRQJR� SUHVWDNXQW]DULN� HWD� ]HUHJLQ� RVR

H]EHUGLQHWDQ�DULWX�GDLWHNH�ODQHDQ��KXUUHQJR�NDSLWXOXHWDQ�LNXVLNR�GXJXQ�EH]DOD�

• +LW]HQ�$GLHUD�'HVDQELJXD]LRD��,9��NDSLWXOXD�

• 7HVWXHQ�=X]HQNHWD�$XWRPDWLNRD��9��NDSLWXOXD�
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• ,QJHOHVD�H]�GLUHQ�EDOLDELGH�OH[LNDO�HJLWXUDWXHQ�HUDLNXQW]D�VHQGRW]HNR��9,��NDSLWXOXD���*XUH

HUDELOHUD�ELNRLW]D�GD�

• /H�3OXV�3HWLW�/DURXVVH�IUDQWVHV�KL]WHJLNR�DGLHUDN�:RUG1HW�L�ORWX

• /H� 3OXV� 3HWLW� /DURXVVH�HWLN� HUDX]LWDNR� +(%NR� DGLHUHQ� KLHUDUNLDN� GHVDQELJXDWX� HWD

WULQNRW]HD

,,,�)� (WRUNL]XQHUDNR�ODQD

'HQWVLWDWH�.RQW]HSWXDOD�KREHW]HNR�KLUX�DORU�QDJXVL�KDXHN�LNXVWHQ�GLWXJX�

�� 'DUDELOHQ� LQIRUPD]LRDUL�GDJRNLRQD�� HUOD]LR� VLQWDJPDWLNRDN�GLWXHQ�RQWRORJLD�EDW� ORUWX� HGR

:RUG1HW�HUOD]LR�VLQWDJPDWLNRH]�DEHUDVWX�

�� )RUPXODUL� GDJRNLRQD�� 'HQWVLWDWH� .RQW]HSWXDODUHQ� IRUPXOD� DOGDWX�� EHVWHODNR� HUOD]LRDN

NRQWXDQ�KDU�GLW]DQ�

�� ,QSOHPHQWD]LRDUL�GDJRNLRQD��,QSOHPHQWD]LRD�D]NDUWX�

'HQWVLWDWH�.RQW]HSWXDODUHQ�HXVNDUUL�GHQ�:RUG1HW�RQWRORJLDN�HUOD]LR�SDUDGLJPDWLNRDN�EHVWHULN�H]

GLWXHQH]��'HQWVLWDWH�.RQW]HSWXDOD�NDONXODW]HDQ�H]�GD�D]DOW]HQ�HUOD]LR� VLQWDJPDWLNRULN�� ,QIRUPD]LR

KRUL�RVR�EDOLDJDUULD�L]DQ�GDLWHNH�HUOD]LR�L]DHUD�QHXUWX�DKDO�L]DWHNR��EDORLD�HWD�RLQD��DGLELGH]��RVR�XUUXWL

GDXGH�EDWD�EHVWHDUHQJDQGLN�HUOD]LR�SDUDGLJPDWLNRDN�EDNDUULN�HUDELOW]HQ�EDGLWXJX��EDLQD�DUJL� GDJR

HUOD]LR� HVWXD� GDJRHOD� ELHQ� DUWHDQ�� EHUDLHQ� DUWHDQ� HUOD]LR� IXQW]LRQDO� EDW� GDJRHODNR� HWD� RQGRULR]

WHVWXLQJXUX�EHUGLQHWDQ�PDL]�D]DOW]HQ�GLUHODNR��$UHVWLDQ�DLSDWX�GXJXQ�EH]DOD��KDX�GD�RQWRORJLD�HWD

(%/HN�GDXNDWHQ�PXJD�JDUUDQW]LWVXHWDNR�EDW��RVR�]DLOD�EDLWD�KDODNR�LQIRUPD]LRD�HVNXUDW]HD�

6DLDNHUDN� HJLQ� GLUD�� KDOHUH�� $GLELGH]�� LNXV� KDXWDSHQ�PXUUL]SHQDN� FRUSXVHWDWLN� LNDVWHDUL� EXUX]NR

ODQDN� �*ULVKPDQ� 	� 6WHUOLQJ�� ������ 5LEDV�� ������ 5HVQLN�� ������� &RUSXVHWDWLN� DGLHUD� EDNRLW]DN

GDX]NDQ� NRORND]LRDN� LNDVL]� JHUR� HUH� ODJXQJDUULDN� GLUD� DGLHUHQ� DUWHNR� JHUWXWDVXQD� NDONXODW]HNR

�<DURZVN\�� ������ ������� +L]WHJL� HOHNWURQLNRHWDNR� GHILQL]LRHWDWLN� DJHQWH�� REMHNWX� HWD� DQW]HNR

HUOD]LRDN�HUDX]L�GDLWH]NH�HUH��$UWROD��������5LFKDUGVRQ���������7RSLNRDUL�EXUX]NR�LQIRUPD]LRD�HUH

LQWHUHVJDUULD� L]DQ� GDLWHNH�� 5RJHW·V� WHVDXUXVHDQ� HGR� /'2&(� KL]WHJLDQ� D]DOW]HQ� GLUHQ� EH]DODNRDN�

$XUUHNDULHQ�NDSLWXOXDQ�D]DOGX�GLWXJXQ�LQIRUPD]LR�LWXUUL�JX]WLDN�L]DQ�GDLWH]NH�EDOLDJDUULDN�

%HUD]��HUOD]LR�VLQWDJPDWLNR�KRULHN�FRUSXVHWDWLN�HGR�KL]WHJLHWDWLN�HUDX]L�GDLWH]NH��KRULHQ�DQDOLVLDUHQ

ELGH]�� %DOLDELGH� MDNLQ� EDWHWDWLN� HUDX]LWDNR� HUOD]LRDN� EDOLDELGH� KRUUHWDNR� NRQW]HSWX� HWD� DGLHUHQ

DUWHNRDN�L]DQJR�GLUHQH]��:RUG1HW�DEHUDVWHNR�EDOLDELGH�KRULHN�EDW�HJLQ�EHKDUNR�OLUDWHNH�:RUG1HW�

HNLQ�� +RUUHOD� :RUG1HW�HQ� LQWHJUDWX]� MRDQJR� OLUDWHNH� FRUSXV� HWD� KL]WHJLHWDWLN� HUDX]LWDNR
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LQIRUPD]LRD��HGR�EHVWHODNR�RQWRORJLHWDQ�GDXGHQ�HUOD]LRDN��%DOLDELGH�HJLWXUDWXHQ�EDW�HJLWHDUL�EXUX]

9��NDSLWXOXDQ�DULWXNR�JDUD�

1DKL]� HWD� HUOD]LR� SDUDGLJPDWLNR� HWD� VLQWDJPDWLNRDN� GLWXHQ� RQWRORJLD� HVNXUD� HGXNL�� EDL�:RUG1HW

DEHUDVWXD]�ORUWXWDNRD�HGR�]X]HQHDQ�HVNXUDWXWDNRD��'HQWVLWDWH�.RQW]HSWXDOD��KHPHQ�GHILQLWX�GXJXQ

EH]DOD�� H]� GD� JDL� LQIRUPD]LR� EHUUL� KRUUHWD]� EDOLDW]HNR�� ,]DQ� HUH� 'HQWVLWDWH� .RQW]HSWXDOD

KLHUDUNLHQW]DW� GDJR� SHQWVDWXWD�� HWD� EHVWHODNR� HUOD]LRDN� LQWHJUDW]HNR� KHGDWX� HJLQ� EHKDUNR� ]HQ�

(UOD]LR�VLQWDJPDWLNRDN�HUDELOW]HQ�GLWX]WHQ�HUOD]LR�L]DHUHQ�DUWHDQ���$JLUUH�HW�DO������E��HN�/33/�WLN

HUDX]LWDNR�HUOD]LR�SDUDGLJPDWLNR�HWD�VLQWDJPDWLNRDN�HUDELOW]HQ�GLWXHQ�'LVWDQW]LD�.RQW]HSWXDOHUDNR

SURSRVDPHQD� HJLWHQ�GX�� �0DKHVK� HW� DO�� ������HN�0LNURNRVPRV� RQWRORJLDUHNLQ� HWD�5LFKDUGVRQ�HN

�������KL]WHJLHWDWLN�HUDX]LWDNR�+(%DUHNLQ�HUH�HJLWHQ�GXWH�EHUDLHQ�SURSRVDPHQ�SURSLRD�

$]NHQLN�� QDKL]� HWD� 'HQWVLWDWH� .RQW]HSWXDODUHQ� DOJRULWPRD� NRQSOH[XWDVXQ� JHKLHJL]NRD� H]� L]DQ�

LQSOHPHQWD]LR� D]NDUUDJRD� ORU� GDLWHNHHOD� XVWH� GXJX�� +RUUHQ� DUUD]RLHWDNR� EDW� /,63� OHQJRDLD]

LQSOHPHQWDWXWD� HJRWHD� GD�� HWD� EHVWHD� :RUG1HW�HNR� LQIRUPD]LRDUHQ� DW]LSHQD� H]� GDJRHOD

RSWLPL]DWXWD�� (JXQ�� &��� OHQJRDLD]� LQSOHPHQWDWXWDNR� EHUWVLR� EDW� ODQW]HQ� DUL� JDUD�� 81('�HNR

(OHNWUL]LWDWH� HWD� (OHNWURQLND� VDLOHNR� LNHUNXQW]D� WDOGHDUHNLQ� EDWHUD�� ,7(0
� �

� SURLHNWXDUHQ� EDUUXDQ�

%HUWVLR� KDX� LQJHQLDULW]D� OLQJXLVWLNRUDNR�*$7(
� �

� LQJXUXQHDUHQ� EDUUXDQ� �&XQQLQJKDP� HW� DO�� �����

LQWHJUDWXWD�HJRQJR�GD�ODVWHU�

                                                          
� �
�KWWS���VHQVHL�LHHF�XQHG�HV�LWHP�

� �

�KWWS���ZZZ�GFV�VKHI�DF�XN�UHVHDUFK�JURXSV�QOS�JDWH�
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.DSLWXOX� KRQHWDQ� 'HQWVLWDWH� .RQW]HSWXDODUHQ� HEDOXD]LR� SUDNWLNRD� HJLQ� QDKL� L]DQ� GD�� DSOLND]LR

EH]DOD�+LW]HQ�$GLHUD�'HVDQELJXD]LRD� �+$'�� HUDELOL]��+RUUHWD]� JDLQ�'HQWVLWDWH�.RQW]HSWXDODUHQ

SDUDPHWUR� EDW]XN� ILQNDW]HD� HUH� QDKL� L]DQ� GXJX�� +DVWHNR� KLW]HQ� DGLHUD�GHVDQELJXD]LRDUL� EXUX]NR

VDUUHUD�HJLQJR�GXJX�HWD�DXUUHNDULDN�D]WHUWX��,9�%��DWDOHDQ�HVSHULPHQWXDUHQ�GLVHLQXD�D]DOGXNR�GXJX�

2QGRUHQ�'HQWVLWDWH�.RQW]HSWXDOD� HUDELOW]HQ� GXHQ� DOJRULWPR� GHVDQELJXDW]DLOHD� DXUNH]WXNR� GXJX�

HWD�HEDOXD]LRDUL�EXUX]� LKDUGXQ�DXUUHWLN�'HQWVLWDWHDUHQ�SDUDPHWURDN�GRLWXNR�GLWXJX�� ,9�'�� DWDOHDQ

EHVWH�PHWRGRHQ�HPDLW]HNLQ�NRQSDUDWXNR�GXJX�JXUHD��HWD�EXNDW]HNR�NDSLWXOX�KRQHWDNR�HNDUSHQDN

DLSDWXNR�GLWXJX�

,9�$� 6DUUHUD�HWD�DXUUHNDULDN

+$'DUHQ�JDUUDQW]LDUL�EXUX]�KRQDNRD�]LRHQ�+LUVW�HN� ���������RU����´$Q\�SUDFWLFDO�1DWXUDO�/DQJXDJH

8QGHUVWDQGLQJ�V\VWHP�PXVW�EH�DEOH�WR�GLVDPELJXDWH�ZRUGV�ZLWK�PXOWLSOH�PHDQLQJV��DQG�WKH�PHWKRG�XVHG�WR�GR�WKLV

PXVW�QHFHVVDULO\�ZRUN�ZLWK�WKH�PHWKRGV�RI�VHPDQWLF�LQWHUSUHWDWLRQ�DQG�NQRZOHGJH�UHSUHVHQWDWLRQ�XVHG�LQ�WKH�V\VWHP�µ�

'XHOD�JXW[L�DUJLWDUDWXWDNR�+$'DUHQ�HJXQJR�HJRHUDUHQ�D]WHUNHWDQ�,GH�HWD�9pURQLV��������HUH�XVWH

EHUHNRDN�GLUD��´6HQVH�GLVDPELJXDWLRQ�LV�DQ�LQWHUPHGLDWH�WDVN��ZKLFK�LV�QRW�DQ�HQG�LQ�LWVHOI��EXW�UDWKHU�QHFHVVDU\�DW

RQH� OHYHO� RU� DQRWKHU� WR� DFFRPSOLVK� PRVW� QDWXUDO� ODQJXDJH� SURFHVVLQJ� WDVNV�� ,W� LV� REYLRXVO\� HVVHQWLDO� IRU� ODQJXDJH

XQGHUVWDQGLQJ� DSSOLFDWLRQV�� «µ�� /HQJRDLD� QDWXUDODUHQ� XOHUPHQHUDNR� VRLOLN� H]� RUGHD�� +$'DUHQ

HNDUSHQD� RLQDUUL]NRD� GD� EHVWH� DSOLND]LR� DVNRN� HUDJLQNRUWDVXQD� ORUWX� GH]DWHQ�� KDOD� QROD�� LW]XOSHQ
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DXWRPDWLNRD�� LQIRUPD]LRDUHQ� EHUUHVNXUDW]HD�� GRNXPHQWXHQ� EHUUHVNXUDW]H� HWD� VDLONDSHQD�� DQDOLVL

VLQWDNWLNRDQ�EHUWDQ��WHVWX�HWD�PLQW]DLUDUHQ�SUR]HVDPHQGXDQ��HWDE�

$]NHQ� XUWH� KDXHWDQ� +$'� ELJDUUHQ� PDLOD� EDWHWDWLN� /HQJRDLD� 1DWXUDODUHQ� 3UR]HVDPHQGXDUHQ

OHKHQWDVXQH]NR�DUD]R�L]DWHUD�SDVDWX�GD�EHUUL]�HUH��+$'DUHQ�EHUH]NR�]DLOWDVXQD�%DU�+LOOHO�HQ�������

LW]XOSHQ�DXWRPDWLNRDUL�EXUX]NR� WUDWDWX�H]DJXQHDQ�SXQWX�QDJXVLD�]HQ��%HUH�DUJXPHQWXHN�$/3$&

������� W[RVWHQDUHQ� RLQDUULD� L]DQ� ]LUHQ�� KDLQ� ]X]HQ� HUH� ���� KDPDUNDGDQ� LW]XOSHQ� DXWRPDWLNRDUHQ

ILQDQW]DNHWDUHQ� EHKHUDNDGD� HNDUUL� RPHQ� ]XHQD�� $GLPHQ� DUWLIL]LDOHDQ� RLQDUULWXWDNR� GHVDQELJXD]LR

VLVWHPDN� DUR� KRUUHWDQ� KDVL� ]LUHQ� ]DEDOW]HQ�� EDLQD� EHWL� HUH� DUUDNDVWD� DSDODUHNLQ�� 2UGXNR

GHVDQELJXDW]DLOHDN�KLW]� DQELJXR�DOGUHEHVHNLQ� IURJDWX�RKL� ]LUHQ�� HVDOGL�JXW[L�EDW]XHWDNR� DJHUSHQDN

D]WHUWXD]��$]NHQ�KDPDUNDGD�KRQHWDQ��RUGHQDGRUH]�DW]LWX�GDLWHNHHQ�WHVWX�NRSXUX�]DEDODN�EXOW]DGD

HPDQ�GLH�GDWXHWDQ�RLQDUULWXWDNR�WHNQLNHL��HPDLW]D�GHLJDUULDN�ORUWXD]�WHVWX�HUUHDOHWDQ��+RUL�GHOD�HWD

+$'DN�LQRL]�EDLQR�DUUHWD�JHKLDJR�MDVR�L]DQ�GX��DGLELGH]��+$'DUL�EXUX]NR�����DUWLNXOX�GDX]NDJX

MDVRWD�� KRULHWDWLN� ���� ���� KDPDUNDGDQ� DUJLWDUDWXDN��� HWD� JDXU� HJXQJR� OHQJRDLD� QDWXUDODUHQ

SUR]HVDPHQGXDN�GXHQ�DUD]R�QDJXVLHQHWDNR�EH]DOD�DLSDWX�L]DWHQ�GD�

$GLPHQ�DUWLIL]LDODUHQ�LQJXUXNR�LNHUODULHN��EDLWD�/13NR�EXUX�JHKLHQHN�HUH��+$'�DUD]RD�$,�FRPSOHWH

GHOD�XVWH�GXWH��KDX�GD��NRQSRQGX�DKDO�L]DWHNR�OHKHQEL]L�DGLPHQ�DUWLIL]LDOHNR�DUD]R�JDLW]�JX]WLDN��VHQ

RQD� HWD� H]DJXW]D� HQW]LNORSHGLNRDUHQ� HUUHSUHVHQWD]LRD� EDUQH�� HEDW]L� EHKDUNR� OLUDWHNH��*DXU� HJXQ�

RUGHD�� HWD� DXUUHNR�EDLH]WDSHQDUL� DUUD]RLD�NHQGX�JDEH�HUH��+$'�WHNQRORJLD�KHOW]HQ�DUL�GHOD� XVWHQ

GXWHQDN�XJDOW]HQ�GRD]��HWD�WHVWX�OLEUHHWDNR�KLW]�JHKLHQHQW]DW�DGLHUD�HJRNLHQD�WRSDW]HD�HVNXUD�GXJXOD

DGLW]HUD�HPDQ�QDKL�GXWH��QDKL]�HWD�PRGX�H]�SHUIHNWX�EDWH]� L]DQ��KDLQEDW� DSOLND]LRWDQ�HUDELOJDUULD

L]DWHNR�PRGXUD�

+$'DN�KDUWX�GXHQ�JDUUDQW]LD�GHOD�HWD��KRQHQ�LQJXUXNR�ODQDN�DVNR�XJDOGX�GLUD��+RULHQ�D]WHUNHWDUL

HNLQ�EDLQR� OHKHQ�+$'DUHQ�NDUDNWHUL]D]LR�EDW� HJLQJR�GXJX��%L�SDXVR� QDJXVL� H]EHUGLQGX�RKL�GLUD

�,GH�	�9pURQLV��������

�� KLW]HN�GDX]NDWHQ�DGLHUHQ�]HKD]WDSHQD�

�� KLW]�EDNRLW]DUHQ�DJHUSHQDUL�DGLHUD�EDW�HVOHLW]HNR�PHWRGRD�

$GLHUDUHQ� GHILQL]LR� ]HKDW]D� ]HLQ� GHQ� $ULVWRWHOHUHQJDQGLN� KDVL� HWD� HJXQ� DUWH� HUDEDNL� JDEHNR

H]WDEDLGDUHQ�JXQHD�GD��+RUL�KRUUHOD�L]DQGD��DXWRUH�EDW]XHN��LNXVL�DGLELGH]�.LOJDUULII������D��DGLHUDN

]HUUHQGDWX�EHKDUNR�OLUDWHNHHQ�HUH�]DODQW]DQ�MDUW]HQ�GXWH��HWD�EHUDLHQ�NULWLNHN�ILORVRILD��SVLNRORJLD�HWD

OLQJXLVWLNDQ� HUUR� VHQGRDN� GLWX]WH�� .ULWLNDN� NULWLND� L]DQGD� HUH�� DGLHUD�]HUUHQGDN� GLUD� QDJXVL
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LNHUNXQW]D� DUOR� KRQHWDQ�� HWD� ODQ� JHKLHQDN� DXUUH]� HPDQGDNR� DGLHUDWDQ� RLQDUULW]HQ� GLUD�� KXUUHQJR

HUDWDNRDN�EDUQH�

• DGLHUHQ�]HUUHQGD��KL]WHJLHWDQ�DXUNLWX�GDLWHNHHQDUHQ�DQW]HNRD�

• H]DXJDUUL�PXOW]RD��DGLELGH]��FRUSXVHWDWLN�DWHUDWDNR�WHVWXLQJXUX�H]DXJDUULDN�

• EHVWH�KL]NXQW]D�EDWHUDNR�LW]XOSHQHQ�]HUUHQGD

+LW]�EDWHQ�DJHUSHQD�GHVDQELJXDW]HDQ�KDLQEDW�H]DJXW]D�LWXUULWDUD�MRW]HQ�GD��EDLQD�QDJXVLHQDN�KRUUHOD

VDLONDWX�GLW]DNHJX�

• GHVDQELJXDWX� EHKDU� GHQ� KLW]DUHQ� DJHUSHQDUHQ� WHVWXLQJXUXD�� WHVWXD�� GLVNXUWVRD�� LQIRUPD]LR

H[WUD�OLQJXLVWLNRD��HWDE�

• NDQSRNR� H]DJXW]D� LWXUULDN�� EDOLDELGH� OH[LNDO� HGR� HQW]LORSHGLNRDN�� HVNX]� VRUWXWDNR

RQWRORJLDN��HWDE�

'HVDQELJXD]LR� ODQ� RURN� ]HUD� HVNDW]HQ� GX�� KLW]DUHQ� DJHUSHQDUHQ� WHVWXLQJXUXD� NDQSRNR� H]DJXW]D

LWXUULNR� LQIRUPD]LRDUHNLQ�HGR� OHKHQDJR�FRUSXVHWDQ�GHVDQELJXDWXWDNR�KLW]DUHQ�EHVWH� DJHUSHQHWDWLN

HUDWRUULWDNR�LQIRUPD]LRDUHNLQ�H]NRQW]HD�%DWD�HGR�EHVWHD�DXNHUDW]HDN�VRUW]HQ�GX�+$'DQ�GDXGHQ�EL

IDPLOLD�QDJXVLHQ�DUWHNR�EHUHL]NHWD��H]DJXW]DQ�RLQDUULWXWDNR�+$'�HGR�GDWXHWDQ�RLQDUULWXWDNR

+$'��$GLHUDUL�EXUX]NR�LQIRUPD]LRD�DJHUSHQDUHNLQ�H]NRQW]HDQ�DVR]LD]LR�PHWRGRDN�HUDELOW]HQ�GLUD

EDWH]�HUH��DXUUHNR�NDSLWXOXDQ�DLSDWXWDNR�HUOD]LR�L]DHUDN�KDLQ�]X]HQ�HUH��LNXVL�,,,�$�DWDOD�

(UOD]LR�L]DHUDUHQ�JDUUDQW]LD�+$'DQ�ELVWDNRD�GD��HUOD]LR�L]DHUDUHQ�IRUPDOL]D]LR�DVNRUHQ�PRWLED]LRD

+$'� EHUD� GD� HWD�� $XUUHNDULHQ� D]WHUNHWDQ� LNXVLNR� GXJXQ� EH]DOD�� +$'DUHQ� KXUELOSHQ� DVNRWDQ

HUOD]LR�L]DHUD� KXWVD� HUDELOW]HQ� GD� DGLHUD� DXNHUDW]HNR�� QDKL]� HWD� ODQ� WHRULNRHQHN� EHVWH� WHNQLND� HWD

LQIRUPD]LR� LWXUULDN� EHKDUUH]NRDN� GLUHOD� SODQWHDWX�� RUDLQ� LNXVLNR� GXJXQ� EH]DOD�� %HUD]�� H]DJXW]DQ

RLQDUULWXWDNR�+$'� ODQHN� RQWRORJLD� ]HLQ� KL]WHJL]� EDOLDWXWDNR� HUOD]LR�L]DHUD� GDUDELOWH�� HWD� GDWXHWDQ

RLQDUULWXWDNR�+$'�VLVWHPDN�FRUSXVHWDQ�HUURWXWDNR�HUOD]LR�L]DHUD�QHXUULDN��%HKHNR�,9�$����DWDOHDQ

D]DOGXNR�GXJX�QROD�HUDELOL�GDLWHNHHQ�HUOD]LR�L]DHUD�+$'UDNR�

$XUUHNDULHQ�D]WHUNHWD�KDVL�DXUUHWLN�KLW]�EL�DQELJXHWDWH�OH[LNDODUHQ�LQJXUXDQ��+LUX�PRWD�EHUHL]L�L]DQ

GLUD� DQELJXHWDWH� OH[LNDOHDQ�� SROLVHPLD� �DGLHUHQ� HVDQDKLD� HUOD]LRQDWXWD� GDJR��� KRPRQLPLD� �DGLHUHQ

DUWHDQ� H]� GDJR� HUOD]LRULN�� HWD� NDWHJRULD]NR� DQELJXHWDWHD� �DGLHUDN� NDWHJRULD� H]EHUGLQHNRDN� GLUD��

.DWHJRULD]NR� DQELJXHWDWHD� JDUUDQW]LWVXD� L]DQGD� HUH�� DOER� EDWHUD� XW]L� RKL� GD�� H]DJXW]D� VLQWDNWLNR

KXWVH]�HUUD]�HEDW]L�RKL�GD�HWD��+RPRQLPLD�HWD�SROLVHPLD� LQJXUXDQ�H]�GD�QRUPDOHDQ�EHUHL]NHWDULN
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HJLWHQ��H]�EDGD�VLVWHPD�EDW]XN�KRPRQLPLD�PDLODNR�DQELJXHWDWHD�EDNDUULN�NRQWXDQ�KDUW]HQ�GXWHODNR�

+LUVW�HN��������KDOD�]LRHQ�SROLVHPLD�HWD�KRPRQLPLDUHQ�DUWHNR�EHUHL]NHWDUHQ�LQJXUXDQ��´7KH�VHPDQWLF

REMHFWV�ZH�ZLOO�EH�XVLQJ�DUH�GLVFUHWH�HQWLWLHV��DQG�LI�D�ZRUG�PDSV�WR�PRUH�WKDQ�RQH�VXFK�HQWLW\��LW�ZLOO�JHQHUDOO\��EXW�QRW

DOZD\V��EH�D�PDWWHU�RI�LQGLIIHUHQFH�KRZ�FORVHO\�UHODWHG�WKRVH�WZR�HQWLWLHV�DUH�µ��*DLQHUD�SROLVHPLD��KRPRQLPLD�HWD

PHWDIRUHQ� DUWHDQ� H]� GDJR� PXJD� JDUELULN�� DOGH� EDWHWLN� SROLVHPLD� HWD� KRPRQLPLD� DUWHNR

H]EHUGLQWDVXQD�RVR� HUODWLERD� GD�� VXEMHNWLERD�� HWD� EHVWDOGH� XUWHDN� SDVD� DKDOD�PHWDIRUD� OH[LNDOL]DWX

HJLQ� GDLWHNH�� KRPRQLPLD� HGR� SROLVHPLD� HPDQD]��0HWDIRUDUHQ� WUDWDPHQGXD�� GHQD� GHQ�� ODQ� KRQHQ

HVSDUUXWLN�NDQSR�GDJR�

$XUUHNDULHQ� D]WHUNHWD�� DXUUHNR� NDSLWXOXDQ� EH]DOD�� H]DJXW]D� LWXUULDUHQ� DUDEHUD� DQWRODWX� GXJX�

RQWRORJLDN�� KL]WHJLDN�� FRUSXVDN� HWD� NRQELQD]LRDN�� +$'DUHQ� LQJXUXNR� D]WHUNHWD� ELEOLRJUDILNR

VDNRQD� HJLWHD� JHKLHJL]NRD� OLW]DWHNH� KHPHQ�� HWD� DXUUHNR� NDSLWXOXDQ� DXUNH]WXWDNR� ODQDN� D]DOGXNR

]DL]NLJX� KHPHQ� EHUH]LNL�� /DQHWDNR� JHKLHQHN� H]DJXW]D� LWXUUL� EDNDUUD� ODQW]HQ� GXWH�� KDODNRDUHNLQ

GHVDQELJXD]LR� RQDUJDUULD� ORUWX� GDLWHNHHODNRDQ��+RULHN� D]WHUWX� EDLQR� OHKHQ� DLSDWX� GLW]DJXQ�+$'

LNXVSXQWX�RURNRUUDJR�EDWHWLN�D]WHUWX�L]DQ�GLWX]WHQ�RUDLQWVXNR�ODQ�EL�

,9�$��� %HKDUUH]NR�GLUHQ�H]DJXW]D�LWXUULDN

$GLPHQ�$UWLIL]LDOHDQ�RLQDUULWXWDNR�KXUELOSHQDN�GLUD��]DODQW]D�JDEH��GHVDQELJXD]LRDQ�SDUWH�KDUW]HQ

GXWHQ�IDNWRUHDN�VDNRQ�D]WHUWX�HWD�GHVDQELJXDW]HNR�EHKDUUH]NRDN�GLUHQ� LQIRUPD]LR� LWXUULDN�EHUHL]L

GLWX]WHQDN��+LUVW�HN��������DGLELGH]�GLVNXUWVRDUHQ�WHVWXLQJXUXD�HWD�HVDOGLNR�EHUWDNR�SLVWDN�NRQWXDQ

KDUWX�EHKDUUHNRDN�]LUHOD�XVWH�]XHQ
���

��$OGH�EDWHWLN�GLVNXUWVRDUHQ�WHVWXLQJXUXD�ILQNDW]HD�ORUWX]�JHUR

�WHVWXDUHQ�GRPHLQX�HWD�WRSLNRD��KLW]DUHQ�DGLHUD�EDNDUUD�L]DQ�GDLWHNH�HJRNLD�WHVWXLQJXUX�KRUUHQW]DW�

%HVWHWLN��HVDOGLDQ�EHUWDQ�GDXGHQ�SLVWDN�QDKLNRDN�L]DQ�GDLWH]NH�DGLHUD�EHUHL]WHNR��KDUD�QROD�HVDOGLNR

KLW]HQ�DGLHUHQ�DUWHNR�HUOD]LR�L]DHUD��4XLOOLDQ��������SLVWD� VLQWDNWLNRDN��HGR�KDXWDSHQ�PXUUL]SHQDN�

'HQD�GHQ��EDGDXGH�KDLQEDW�NDVX�JRL�PDLODNR�LQIHUHQW]LD��VHQ�RQD��HVNDW]HQ�GXWHQDN�DGLHUD�KDXWDWX

DKDO�L]DWHNR�

0F5R\�N� �������� RUDLQWVXDJRNR� ODQHDQ�� H]DJXW]DQ� RLQDUULWXWDNR� VLVWHPD� EDWHN� NRQWXDQ� KDUWX

EHKDUNR�OLWX]NHHQ�H]DXJDUUL�HWD�H]DJXW]D�PRWDN�]HUUHQGDW]HQ�GLWX�

• KLW]DUHQ�PRUIRORJLD

• WHVWXLQJXUXDUL�HJRNLW]HQ�]DLRQ�KLW]DUHQ�NDWHJRULD

• GRPHLQX�HGR�PDL]WDVXQDUHQ�DUDEHUD��]HLQ�DGLHUD�GLUHQ�HJRNLDJRDN
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• HD�KLW]D�NRORND]LRUHQ�EDWHNR�SDUWH�GHQ��DGLELGH]�VRGD�FUDFNHU�HGR�WDNH�DFWLRQ

• WHVWXLQJXUXDN� DGLHUDUHQ� EDW� QDKLDJR� GXHQ�� WHVWXLQJXUXNR� EHVWH� DGLHUHNLQ� WRSLNR�� HJRHUD� HGR

NDWHJRULD�VHPDQWLNRDUL�GDJRNLRQH]�KDUUHPDQLN�GXHQ

• HD�DGLHUHN�GDX]NDWHQ�EDOGLQW]D�VLQWDNWLNRDN�WHVWXLQJXUXDQ�EHWHW]HQ�GLUHQ

• HD�KDXWDSHQ�PXUUL]SHQDN�EHWHW]HQ�GLUHQ

• HD�DGLHUD�GLVNXUWVRDQ�LQGDUUHDQ�GDJRHQ�]HUEDLWL�ORWXWD�GDJRHQ

*X]WL�KRULHWDWLN�RUGHD��JDUUDQW]LWVX�HGR�HPDQNRUUHQDN�KDXHN�GLUHOD�GHULW]R��DGLHUHQ�NDWHJRULD�EHUD

�NDWHJRULD]NR� DQELJXHWDWHD� HED]WHNR��� PRUIRORJLD� �DGLELGH]� DJUHHPHQW�HQ� DJUHH�UHQ� DGLHUHWDWLN� �

EDNDUULN� GLUD� HJRNLDN� HUDWRUSHQ� KRUUHWDQ��� NRORND]LR� HWD� KLW]HQ� DUWHNR� DVR]LD]LRDN� �DGLELGH]�

EDQN�PRQH\� HONDUUHNLQ� D]DOW]HD� HGR� LQFUHDVH� LQ� RUGXDQ� LQ� KRUL� QRUPDOHDQ� HNLQW]DUHQ� SD]LHQWHDUL

GDJRNLR�HWD�H]�DN]LRDUHQ�OHNX�HGR�QRUDELGHD���+DXWDSHQ�PXUUL]SHQDN�HUH�JDUUDQW]LWVXDN�GLUHOD�GLR�

EDLQD�ELJDUUHQ�PDLODQ�

+LUVW�HWD�0F5R\�N�DLSDWXWDNR�H]DJXW]D�LWXUULDN�ODEXUELOGX]�JHUR�

�� DGLHUDUHQ�DJHUSHQDUHQ�NDWHJRULD

�� PRUIRORJLD

�� SLVWD�VLQWDNWLNRDN�HWD�NRORND]LRDN�PDQHLDW]HNR�PHNDQLVPRD

�� KDXWDSHQ�PXUUL]SHQDN�EHWHW]HQ�GLUHQ�HUDEDNLW]HNR�PHNDQLVPRD

�� LQJXUXDQ�GDXGHQ�KLW]HQ�DUWHNR�KDUUHPDQDN�ELODW]HNR�PHNDQLVPRD

�� WHVWXLQJXUXDUHQ�H]DJXW]D��WRSLNR�HWD�GRPHLQXD�

�� LQIHUHQW]LD�RURNRUUD��D]NHQ�LUWHQELGH�EH]DOD

(VDQ�EH]DOD�� NDWHJRULD]NR� DQELJXHWDWHD� HEDW]LWD� GDJR�� JDXU� HJXQ� GDXGHQ� NDWHJRULD� HWLNHWDW]DLOHHQ

HUDJLQNRUWDVXQDUL� HVNHU�� (JLOH� JXW[LN� DLWRUW]HQ� GXWH�� EHVWDOGH�� PRUIRORJLDUHQ� JDUUDQW]LD�� DSOLND]LR

JHKLHQHWDQ�KLW]DUHQ� EDUUXNR� HJLWXUD� H]� GHODNR� LQWHUHVJDUULD�� QDKLNRD� ODQ� GXWH� KLW]� RVRDUHQ� DGLHUD

HUDEDNLW]HQ��/LWHUDWXUDNR�ODQHWDQ�QHNH]�WRSDW]HQ�GLUD�LQIHUHQW]LD�RURNRUUDUHQ�HNDUSHQDUL�EXUX]NRDN

HUH�� 2QDUWX� L]DWHQ� GD� GHVDQELJXD]LR� RVRD� ORUW]HNR� EHKDUUH]NRD� GHOD�� EDLQD� H]DJXQD� GD

RUGHQDGRUHHQ�VHQ�RQD�H]�GHOD�RUDLQJR]�LQRQGLN�LQRUD�DJHUL��*HKLHQ�D]DOW]HQ�GLUHQ�H]DJXW]D�LWXUULDN�

EHUD]����HWLN���HUD�GRD]HQDN�GLUD�

                                                                                                                                                                                    
���

�´)RU�DQ�1/8�V\VWHP�WR�EH�DEOH�WR�GLVDPELJXDWH�ZRUGV��LW�LV�QHFHVVDU\�WKDW�LW�XVH�ERWK�WKH�GLVFRXUVH�FRQWH[W�LQ�ZKLFK�WKH�ZRUG�RFFXUV�DQG�ORFDO�FXHV�ZLWKLQ

WKH�VHQWHQFH�LWVHOI�µ��+LUVW�����������RU��



,9��.$3,78/8$

��

+LUVW�HWD��0F5R\�UHQ�DLSDWXULNR�ODQHWDQ�H]�EH]DOD��RUGHD��JHKLHQHWDQ�H]DJXW]D�LWXUUL�KRULHN�H]�GLUD

PRGX� EHUHL]L� EDWHQ� D]DOW]HQ�� ,]DQ� HUH� H]DJXW]D� LWXUUL� KRULHN� H]� GDXGH� HVNXUDJDUUL�� HWD� EHUDLHQ

HUDX]NHWD�HWD�HUDLNXQW]D�/13DUHQ�DUD]R�HVWXHQHWDNR�EDW�GD��+RUUHJDWLN�EHKDUEDGD��ODQ�JHKLHQHWDQ

H]DJXW]D�LWXUUL�EDNDUUD�HUDELOL�RKL�L]DWHQ�GD��FRUSXV��KL]WHJL�HGR�RQWRORJLHWDQ�RLQDUULWXWDNR�HUOD]LR�

L]DHUDUHQ�QHXUULUHQ�EDW��LNXVL����WDXOD��

�� SLVWD�VLQWDNWLNRDN�HWD�NRORND]LRDN�� ������������������������������� DGLHUHL�EXUX]NR�H]DJXW]D�VLQWDNWLNRD

�� KDXWDSHQ�PXUUL]SHQDN����������������HUOD]LR�VLQWDJPDWLNR�ORNDOD��SDUDGLJPDWLNRD]�NRQELQDWXD]

�� KLW]HQ�DUWHNR�KDUUHPDQDN������������������� HUOD]LR�VLQWDJPDWLNR�ORNDO��JOREDO�HWD�SDUDGLJPDWLNRD

�� WRSLNR�HWD�GRPHLQXD��������������������������������������� HUOD]LR�VLQWDJPDWLNR�JOREDO�HWD�SDUDGLJPDWLNRD

���WDXOD��GHVDQELJXDW]HNR�EHKDUUH]NR�H]DJXW]D�HWD�HUOD]LR�L]DHUDUHQ
DUWHNR�KDUUHPDQD

(UOD]LR�L]DHUDUHQ�ELGH]�PRGHODW]HQ�H]�GHQ�H]DJXW]D�PRWD�EDNDUUD�SLVWD�VLQWDNWLNRDN�HWD�NRORND]LRDN

GLUD�� +RULHQ� JDUUDQW]LD� HVSHULPHQWDONL� IURJDWX� L]DQ� GD�� HWD� HPDLW]D� KREHUHQDN� ORUWX� GLWX]WHQ

VLVWHPDN�HUOD]LR�L]DHUHNLQ�LQWHJUDWX�L]DQ�GLWX]WH��LNXVL�,9�$����DWDOD��

,9�$��� 2QWRORJLDWDQ�RLQDUULWXWDNR�+$'

$UHVWLDQ� DLSDWXWDNR� EL� ODQDN� �+LUVW�� ������ 0F5R\�� ������ $GLPHQ� $UWLIL]LDOHDQ� RLQDUULWXWDNR

KXUELOSHQHQ� DGLELGH� WLSLNRDN� GLUD�� $OGH� EDWHWLN� DGLHUDN� ]HU� GLUHQ� GHILQLW]HNR� RQWRORJLDNR

NRQW]HSWXHWDUD�MRW]HQ�GXWH��HWD�KDOD�KLW]�EDW�DQELJXRW]DW�MRNR�GD�RQWRORJLDNR�NRQW]HSWX�EDWL�EDLQR

JHKLDJRUL� HJLWHQ� EDGLR� HUUHIHUHQW]LD�� $GLHUDN�� EHUD]�� DGLHUD�]HUUHQGD� EDWHQ� ELGH]� GHILQLW]HQ� GLUD�

%HVWDOGH�� QDKL]� HWD� SRWHQW]LDONL� DQELJXHWDWH� NRUDSLODWVXDN� HED]WHNR� SUHVWDWXDN� HJRQ�� SUDNWLNDQ�

RQWRORJLDQ�GDJRHQ� LQIRUPD]LR�PXUULW]D�GHOD�HWD�� DGLELGH�JXW[L� EDW]XHNLQ�EHVWHULN�H]�GLUD�SUREDWX

L]DQ�� %L� ODQ� KRULHWDQ� HEDOXD]LRD� HUD� DEVWUDNWXDQ� HJLQ� L]DQ� GD�� LQRQJR� HPDLW]D� HQSLULNRULN� D]DOGX

JDEH�

6XVVQD�N� ������� EDL� HEDOXDW]HQ� GXHOD� RQWRORJLDWDQ� RLQDUULWXWDNR� EHUH� VLVWHPD�� LQIRUPD]LRD� LWXUUL

EDNDUUHUD�PXUUL]WHDUHQ� WUXNH��:RUG1HW�HNR�H]DJXW]D�SDUDGLJPDWLNRD��'LVWDQW]LD�.RQW]HSWXDODUHQ

ELGH]� ORUW]HQ� GLWXHQ� HPDLW]DN� H]� GLWX� ]X]HQHDQ� NRQSDUDW]HNR� PRGXDQ� HPDWHQ�� EDLQD� ��� WDXODQ

D]DOW]HQ�GHQ�GRLWDVXQD�NDONXODWX�GLRJX��JXW[L�JRUD�EHKHUD��,9�'�DWDOHDQ�ODVDLDJR�HEDOXDWXNR�GXJX�

JXUH� KXUELOSHQDUHQ� DQW]HNRD� GD� HWD�� :RUG1HW� HUDELOW]HQ� GXWHQ� ODQ� JHKLDJR� HUH� EDGDXGH�� HWD

KRULHWDNR�EDW]XN�,9�$����DWDOHDQ�LNXVLNR�GLWXJX��H]DJXW]D�LWXUUL�JHKLDJR�NRQELQDW]HQ�EDLWLWX]WH�

0DKHVK�HN� HWD� RQWRORJLDQ� EHUWDQ� HUUHSUHVHQWDW]HQ� GXWH� KDXWDSHQ�PXUUL]SHQD�� ,]HQHQ� DGLHUDN

GHVDQELJXDW]HNR� KDXWDSHQ�PXUUL]SHQDN� HWD� RQWRORJLDNR� NRQW]HSWXHQ� DGLHUHQ� DUWHNR� KXUELOWDVXQD
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QDKLNR� GLUHOD� GHIHQGDW]HQ� GXWH�� EDLQD� QDKL]� HWD� RQGR� DUUD]RQDWX�� H]LQ� GXWH� ]HQEDNL]NR� GDWXULN

HPDQ��EHUDLHQ�0LNURNRVPRV�H]DJXW]D�EDVHDUHQ�HVWDOGXUD�XUULD�GHODNR�

$XUUHNR�NDSLWXOXDQ�DLSDWX�]LUHQ�DWDO�KRQHWDNR�ODQ�EDW]XN�H]�GLWXJX�KHPHQ�DLSDWX��+$'DQ�HUDELOL�H]

GLUHODNR��%HUGLQ�JHUWDWXNR�GD�EHVWH�VDLOHWDQ�HUH�

Erlazioak Adierak Ebaluzioa
Par Lok Gl Jatorria Granularitatea: Kop. Kat. Est. Doi.

Hirst, 1987 X X X Ontologia Polisemia - - - -
McRoy, 1992 X X X Ontologia Polisemia - - - -
Sussna, 1993 X WordNet Polisemia ~1000 Izena ? ~%47
Mahesh et al., 1997 X X Mikrokosmos Polisemia - - - -

���WDXOD��RQWRORJLDQ�RLQDUULWXWDNR�ODQHQ�VLQRSVLD
���

,9�$��� +L]WHJLHWDQ�RLQDUULWXWDNR�+$'

+L]WHJLHWDQ� RLQDUULWXWDNR� VLVWHPHWDQ� DGLHUD� ]HUUHQGDN� HUDELOW]HQ� GLUD� DGLHUDN� GHILQLW]HNR�� QRVNL�

(UOD]LR� VLQWDJPDWLNR� JOREDOHDQ� RLQDUULWXWDNR� HUOD]LR�L]DHUD� HUDELOW]HQ� GD�� /HVN�HQ� KDVLHUDNR

SURSRVDPHQDUHQ� KHGDGXUD� H]EHUGLQHN� DQW]HNR� HPDLW]DN� ORUW]HQ� GLWX]WH�� ���� EDLQR� JXW[LDJR

SROLVHPLD�PDLODQ�HWD�����LQJXUX�KRPRQLPLD�PDLODQ��LNXVL���� WDXOD���$LSDWX�EHKDUUD�GDJR�9pURQLV

HWD�,GH�UHQ�NDVXDQ��EDLWD�1LZD�HWD�1LWWD�UHQHDQ�HUH��HPDLW]DN�HPDWHUDNRDQ�HUDELOLWDNR�LUL]SLGHDN�H]

GDXGHOD�EDWHUH�JDUEL�

Ezagutza Adierak Ebaluazioa
Par Lok Gl Jatorria47 Granularitatea Kop. 48 Kat. Est. Doi.

Lesk, 1986 X
W7

OALDCE
CED

Polisemia 2 testu denak ?
%50-
%70

Polisemia %47
Cowie et al., 1992 X LDOCE

Homografia
50

esaldi
denak ?

%72
Véronis & Ide, 1990 X CED ? ? ? ? %72

Niwa & Nitta, 1994 X CED
Domeinua
(2 adiera)

9x20
hitz

izenak ? ~%75

Polisemia %45
Wilks et al., 1990 X LDOCE

Homografia
1x197

hitz
izenak 100%

%90
���WDXOD��KL]WHJLHWDQ�RLQDUULWXWDNR�ODQHQ�VLQRSVLD

                                                          
���

�7DXODNR�HUHPXHQ�HVDQDKLD�

(UOD]LRDN��SDUDGLJPDWLNR��VLQWDJPDWLNR�ORNDOD�HWD�VLQWDJPDWLNR�JOREDOD�

$GLHUDN��DGLHUHQ�MDWRUULD�HWD�JUDQXODULWDWHD��EHUHL]NHWD�[HKHD��SROLVHPLD��HGR�]DEDOD��KRPRQLPLD��KRPRJUDILD�HGR�GRPHLQXD��

(EDOXD]LRD��]HQEDW�KLW]HNLQ�HJLQ�GHQ��KLW]HQ�NDWHJRULD��HPDLW]HQ�HVWDOGXUD�HWD�GRLWDVXQD��a�LNXUUDN�JXW[L�JRUD�EHUD�HVDQ�QDKL�GX��
���

�/DEXUGXUHQ�HVDQDKLD��&('�&ROOLQV�&2%8,/'�(QJOLVK�/DQJXDJH�'LFWLRQDU\��6LQFODLU���������:��:HEVWHU·V�6HYHQWK�1HZ�&ROOHJLDWH�(GLWLRQ

�*RYH�� �������2$/'&(�2[IRUG�$GYDQFHG� /HDUQHU·V� 'LFWLRQDU\� RI� &XUUHQW� (QJOLVK� �+RUQE\�� ������� /'2&(�/RQJPDQ·V�'LFWLRQDU\� RI

&RQWHPSRUDU\�(QJOLVK��3URFWHU��������

���

��[���KLW]�D]DOW]HQ�GHQHDQ����KLW]�DXNHUDWX�HWD�KRULHWDNR�EDNRLW]DUHQ����DJHUSHQ�GHVDQELJXDWX�GLUHOD�DGLHUD]L�QDKL�GD�
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,9�$��� &RUSXVHWDQ�RLQDUULWXWDNRDN

$GLHUDN� HVSH]LILNDW]HNR� DGLHUD�]HUUHQGDN� HUDELOW]HQ�GLUD�EDWH]� HUH�� HWD� KRUUHN� FRUSXVHWDQ� DGLHUHQ

HWLNHWDN�HVNX]�MDUUL�EHKDUUD�VXSRVDW]HQ�GX��7DPDOH]��DGLHUD]�HWLNHWDWXWDNR�FRUSXVDN�RVR�XUULDN�GLUD�

HWD�EHUD]�PHWRGR�KDXHQ�HWVDL�DPRUUDWXHQD�HVNX]NR�GHVDQELJXD]LRDUHQ�EHKDUUD�GD������WDXODQ�]XWDEH

EDW�JHKLWX�GXJX�KRQHQ�LQJXUXNR�EHKDUUD�DUJLW]HNR�

/DQ�JHKLHQHWDQ�DUD]R�KRUUL�HED]SHQDN�ELODW]HQ�VDLDW]HQ�GLUD��%HKHUDJR�DXUNH]WXNR�GLWXJXQ�+HDUVW

�������HWD�<DURZVN\���������DGLELGH]��KLW]�HWLNHWDWX�XUULHWDWLN�LNDVWHQ�DKDOHJLQW]HQ�GLUD��HVNX]NR�ODQD

JXW[LWX� DKDO� L]DWHNR�� 6FK�W]H�N� EHVWH� ELGH� EDW� ELODW]HQ� GX�� HWD� OHKHQEL]L� KLW]DUHQ� DJHUSHQDN

DXWRPDWLNRNL�PXOW]RNDWX��HWD�JHUR�DGLHUD�HWLNHWD� MDUW]HQ�GLH��PXOW]R�JX]WLDUL�EDWHUD��*DOH��&KXUFK

HWD�<DURZVN\�N��EHVWDOGH��DGLHUD�]HUUHQGHQ�KXUELOSHQD�DOGH�EDWHUD�XW]L�HWD�DGLHUDN�EHVWH�HUD�EDWHUD

HVSH]LILNDW]HD�SURSRVDW]HQ�GXWH��KLW]�EDWHN�DGLHUD�H]EHUGLQDN�GLWX�EHVWH�KL]NXQW]D�EDWHQ� LW]XOSHQ

H]EHUGLQDN� EDGLWX�� +RQHQ� DEDQWDLOD� ]HUD� GD�� FRUSXV� HOHELGXQHWDWLN� DXWRPDWLNRNL� HWLNHWDWX

GDLWH]NHHOD�KLW]HQ�DGLHUDN��LW]XOSHQ�H]EHUGLQDN��HVNX]NR�ODQD�HUDEDW�VDLKHVWX]��7DPDOH]��JDXU�HJXQ

FRUSXV�HOHELGXQDN�RVR�XUULDN�HWD�JDL�HVSH]LILNRHL�EXUX]NRDN�GLUD�

(UDELOW]HQ�GHQ�LQIRUPD]LRDUHQ�LQJXUXDQ��EL�NRUURQWH�QDJXVL�HJRQ�GLUD��DOGH�EDWHWLN�SLVWD�VLQWDNWLNR

HWD� NRORND]LRDN� VRLOLN� HUDELOW]HQ� GLWX]WHQDN� �+HDUVW�� ������� HWD� EHVWHWLN� HUOD]LR� VLQWDJPDWLNRDQ

RLQDUULWXWDNR� HUOD]LR�L]DHUD� VRLOLN� HUDELOL� L]DQ� GLWX]WHQDN� �*DOH� HW� DO��� ������ ������ 6FK�W]H� ����D�

����E��LNXV�,,,�$���DWDOD���/HKHQEL]LNRHQ�NDVXDQ��KLW]DUHQ�DGLHUD�EDNRLW]D�DJHUW]HQ�GHQ�WHVWXLQJXUX

VLQWDNWLNRD�D]WHUWX�RKL�GD��HWD�ELJDUUHQHDQ�EDL�HVDOGL�HWD�EDL�GLVNXUWVRDQ�]HLQ�KLW]HNLQ�D]DOGX�RKL�GHQ�

,QSOHPHQWDW]HNR�RUGXDQ��OHKHQEL]LNRDQ�DGLHUDUHQ�LQJXUXNR�±��]DEDOHUDNR� OHLKRDQ�GDXGHQ�KLW]�HWD

NDWHJRULDN� KDUW]HQ� GLWX]WH� NRQWXDQ� �NRORND]LR� HWD� SLVWD� VLQWDNWLNRDN� ELOGX� QDKLDQ��� RUGHQ� HWD

SRVL]LRDUL� EXUX]NR� LQIRUPD]LRD� NRQWXDQ� KDUWXD]�� HWD� ELJDUUHQHQHDQ� OHLKR� ]DEDODJRHWDQ� �±���

D]DOW]HQ�GLUHQ�L]HQ��DGMHNWLER�HWD�DGLW]DN��RUGHQD�HWD�SRVL]LRDUL�EXUX]NR� LQIRUPD]LR�JDEH��HUOD]LR�

L]DHUD�VLQWDJPDWLNR� ORNDO�HWD�JOREDOD�QHXUWX�QDKLDQ���(PDLW]HL�GDJRNLRQH]��EDWD�HGR�EHVWHD]�VRLOLN

EDOLDW]HQ�GLUHQDN�����GRLWDVXQDUHQ�LQJXUXDQ�GDELOW]D��LNXVL�����WDXOD��

+HDUVW�HN� �������� DGLELGH]�� �� DQDOLVL� VLQWDNWLNR� RVR� D]DOHNR� EDWHWLN� DELDWX� �NDWHJRULD�HWLNHWDN� HWD

VLQWDJPD� VLQSOHHQ� PXJDN�� HWD� DGLHUDUHQ� WHVWXLQJXUXDQ� GDXGHQ� SLVWD� VLQWDNWLNRDN� �KLW]DUHQ

H]NHU�HVNXLQHDQ� NDWHJRULD� ]HKDW]� EDW� HJRWHD�� H]NHU�HVNXLQHDQ� SUHSRVL]LR� MDNLQ� EDW� HJRWHD�� HWDE��

D]WHUW]HQ� GLWX�� $GLHUD� EDNRLW]DUHQW]DW� HVNX]� HWLNHWDWXNR� FRUSXVHWLN� H]DXJDUUL� VLQWDNWLNR� KRULHN

HUDX]L��HWD�KLW]�EDW�GHVDQELJXDW]HUDNRDQ�H]DXJDUUL�KRULHN�KLW]DUHQ�WHVWXLQJXUXDUHNLQ�NRQSDUDWX�HWD

DGLHUD�HJRNLHQD�DXNHUDW]HQ�GX��(VNX]NR�HWLNHWDW]H�ODQD�DXUUH]WH�DOGHUD�DOJRULWPR�ODJXQJDUUL�EDW�HUH

DXUNH]WHQ�GX�
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1DKL]� HWD� LNHUW]DLOH� DVNRN� EHUH� KXUELOSHQDUHQ� RQXUDN� GHIHQGDWX� EHVWH� EDW]XHN� ELHQ� EHKDUUD

DLWRUW]HQ� GXWH
� �

�� +RUUHN� HVWDWLVWLND� DORUUHNR� DUD]R� WHRULNRDN� SODQWHDW]HQ� GLWX�� LWXUUL� H]EHUGLQHNR

HELGHQW]LD� H]� LQGHSHQGHQWHDN� �HUOD]LR�L]DHUD� VLQWDJPDWLNRDUL� GDJR]NLRQDN�� SLVWD� VLQWDNWLNRDN� HWD

NRORND]LRDN��NRQELQDW]HDUL�GDJRNLRQHDQ�

<DURZVN\�N��������������������HUOD]LR�VLQWDJPDWLNRDQ�RLQDUULWXWDNR�HUOD]LR�L]DHUD��*DOH�HW�DO�������

������ KHGDWX� HWD�+HDUVW�HQ� DQW]HNR� SLVWD� VLQWDNWLNR� HWD� NRORND]LRDN� HUH� NRQWXDQ� KDUW]HQ� GLWX
� �

�

HPDLW]DN� KREHWXD]�� %L� H]DJXW]D� LWXUULDN� LQWHJUDW]HDQ� H]� GLWX� HELGHQW]LD� JX]WLDN� NRQELQDWXNR�� HWD

HELGHQW]LD�LQGDUWVXHQD�EDNDUULN�DXNHUDWXNR�GX��HUDEDNL�]HUUHQGD�HGR�GHFLVLRQ�OLVW�GLUHODNRDN�HUDELOL]��

����NR�ODQHDQ�HVNX]NR�ODQD�JXW[LWX�DKDO�L]DWHNR�PHWRGR�LWHUDWLER�EDW�HUH�D]DOW]HQ�GX��(ELGHQW]LDN

NRQELQDW]HNR�EHVWH�PRGX�EDW�HUDELOLD]�7RZHOO�HWD�9RRUKHHV�HN��������HUDEDNL�]HUUHQGDN�EDLQR�VDUH

QHXURQDODN�GDUDELOW]DWH�� HPDLW]D�RQHNLQ�� ,]HQHWDUDNR� ODQD� DGMHNWLER� HWD� DGLW]HWDUD� ]DEDOW]HQ� GXWH�

EDLQD�WDPDOH]�NDWHJRULD�EDNRLW]HNR�KLW]�EDNDUUD�SUREDWX]�

$LSDWX� EHKDU� GD� FRUSXVHQ� LQJXUXNR� ODQ� JHKLHQHWDQ�� KHPHQ� DLSDWXWDNRDN� EDUQH�� H]� GLUHOD� WHVWX

EDWHNR� KLW]� JX]WLDN� GHVDQELJXDW]HQ� DKDOHJLQW]HQ�� HWD� HEDOXD]LRD� KDXWDWXNR� KLW]� JXW[L� EDW]XHQ

DJHUSHQDN�HUDELOLD]�HJLWHQ�GXWH��%HVWDOGH��EL�DGLHUD�EHVWHULN�H]�GLUHOD�EHUHL]WHQ��EDWD�EHVWHDUHQJDQGLN

RVR�H]EHUGLQDN�HWD�PDL]�WRSLNR�H]EHUGLQHWDNRDN��6DOEXHVSHQ�EDNDUUD�7RZHOO�HWD�9RRUKHHV�HQ�ODQD

GD��:RUG1HW�HNR�DGLHUDN�HUDELOW]HQ�GLWX]WH�HWD��3UREDWXWDNR�KLUX�KLW]HQ� DGLHUD� NRSXUXD�NRQWXDQ

KDUWXWD��VHL��KLUX�HWD�ODX��RVR�HPDLW]D�RQDN�ORUW]HQ�GLWX]WHOD�HVDQ�GDLWHNH
���

�

1LZD� HWD� 1LWWD� ������� DLSDW]HQ� GLWXJX� EHUULUR� KHPHQ�� FRUSXVHQ� NRRNXUUHQW]LHWDQ� RLQDUULWXWDNR

EHNWRUHHQ�ELGH]�ORUWXWDNR�HPDLW]DN�KL]WHJLHWDNR�HPDLW]HNLQ�DOGHUDW]HQ�GLWX]WH�HWD��NRQSDUDWX����HWD

����WDXOHWDNR�GRLWDVXQDN��

                                                          
� �
�+DOD�GLR�6FK�W]HN�����������7KH�GLVDPELJXDWLRQ�DOJRULWKP�SUHVHQWHG�GRHVQ
W�XVH�DQ\� LQIRUPDWLRQ�WKDW� LV� HQFRGHG� LQ� WKH�RUGHU�RI�ZRUGV�DQG� LJQRUHV

PRUSKRORJ\�DQG�IXQFWLRQ�ZRUGV��«�)XWXUH�UHVHDUFK�KDV�WR�EH�GRQH�RQ�KRZ�WKH�PHWKRG�FDQ�EH�H[WHQGHG�WR�LQFOXGH�D�ZLGHU�UDQJH�RI�OLQJXLVWLF�SKHQRPHQD��

� �

�$GLHUHQ�WHVWXLQJXUX�VLQWDNWLNRDUHQ�HUHGX�EH]DOD�H]NHU�HVNXLQHUD�GDXGHQ�KLW]�HWD�NDWHJRULDN�VRLOLN�KDUWXNR�GLWX�NRQWXDQ�VRLOLN�

� �

�+DOD�HUH�H]�GLWX]WH�:RUG1HW�HQ�GDXGHQ�DGLHUD�JX]WLDN�HUDELOW]HQ��L]DQ�HUH�HUDELOLWDNR�KLW]HQW]DW�:RUG1HW�HN��������HWD����DGLHUD

GDX]ND�HWD��+RUUHJDWLN�D]DOW]HQ�GD�JUDQXODULWDWHDUL�EXUX]NR�]XWDEHDQ�a�LNXUUD�
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Ezagutza mota Adierak Ebaluazioa
Par Lok Gl Sx Jatorria: Granularitatea Kop. Kat. Est Doi

Lana
eskuz

Gale et al., 1993 X X Itzulpena
Domeinua
(2 adiera)

6 Izenak %100 >%90 ez

Schütze, 1992 X X
Multzokatzea

+eskuz
~Homonimia 4x200 Izenak %100 >%90 dezente

Hearst, 1991 X Eskuz
Homografo
(2 adiera)

4x30 Izenak %100 ~%90 dezente

Yarowsky 1995 X X X
Eskuz,

itzulpena
~Homonimia

(2 adiera)
10x4000 Izenak %100 ~%97 gutxi

Towell &
Voorhess, 1998

X X X
Eskuz,

WordNet
~Polisemia 3x350

Izen,
adj. eta
aditzak

%100 ~%86 dezente

Niwa & Nitta,
1994

X X
Eskuz,
Roget’s

Domeinua
(2 adiera)

9x20 Izenak ? ~%85 asko

����WDXOD��FRUSXVHWDQ�RLQDUULWXWDNR�ODQHQ�VLQRSVLD

,9�$��� .RQELQDWXWDNR�+$'

$WDO� KRQHWDNR� VLVWHPDN� FRUSXVHWDQ� RLQDUULWXWDNR� KHGDGXUDWDWLN� GDWR]� EDWH]� HUH�� HWD� HVNX]NR

GHVDQELJXD]LRD�HWD�GDWX�XUULHQ�DUD]RD�JXW[LW]HD�GXWH�KHOEXUX��ELGH�EDWH]�KLW]HQ�DGLHUDN�GHILQLW]HNR

KHOGXOHNX� VHQGRDJR�EDW� H]DUULD]��$XUUHNR� NDSLWXOXNR� ,,,�$��� DWDOHDQ� DXUNH]WXWDNR� ODQHWD]� DSDUWH�

/HDFRFN��&KRGRURZ�HWD�0LOOHU�HN��������SLVWD�VLQWDNWLNRDN�HWD�HUOD]LR�VLQWDJPDWLNRD�HUH�HUDELOW]HQ

GLWXHQ� VLVWHPD�DXUNH]WHQ�GXWH��/DQ�KRQHQ�EHUULNXQW]D��RUGHD�� HVNX]NR�GHVDQELJXD]LRD� VDLKHVWHNR

VLVWHPD�GD��DGLHUD�EDWHQ�DGLELGHDN�ORUW]HNR��:RUG1HW�HUDELOLD]�DGLHUD�KRUUHQ�VLQRQLPRDN�D]WHUWX�HWD

KRULHWDNR�EDW�PRPRVHPLNRD�EDGD��RUGXDQ�VLQRQLPR�KRUL�D]DOW]HQ�GHQ�WHVWXLQJXUXDN�DGLHUD�EHUDUHQ

WHVWXLQJXUX�EH]DOD�MRW]HQ�GLUD�

(PDLW]HL� GDJRNLRQH]�� DOGH� QDEDULHQD� DGLHUD� EHUHL]NHWD� ]DEDO� HGR� ILQHQ� DUWHDQ� GDJR� EHUUL]� HUH�

%HUHL]NHWD�]DEDOD�HJLWHQ�GXWHQHQ�DUWHDQ����HNR�HPDLW]DN�ORUW]HUD�KHOW]HQ�GLUD��:RUG1HW�HN�HJLWHQ

GLWXHQ� EH]DODNR� DGLHUD� EHUHL]NHWD� ILQHQW]DW� GHVDQELJXDW]HDQ�� RUGHD�� ���� LQJXUXNR� GRLWDVXQD

DLSDW]HQ�GX�5HVQLN�HN��7DUWHDQ�OHXGHNH�/HDFRFN�HN�HWD�ORUWXWDNR�HPDLW]DN������LQJXUX���7RZHOO�HWD

9RRUKHHV�HQ��������NDVXDQ�EH]DOD�H]�EDLWXWH�DGLHUD�:RUG1HW�HQ�[HKHWDVXQ�RVR]�EHUHL]WHQ�

Ezagutza Adierak Esperimetua
Par Lok Gl Sx Jatorria Granularitatea Kop. Kat. Est. Doi.

Lana
eskuz

Yarowsky 1992 X Roget’s
Domeinua
(2 adiera)

12 x
asko

Izenak %100 ~%92 ez

Resnik 1997, X WordNet Polisemia Asko Izenak ? ~%40 ez
Hearst & Schütze,
1993

X WordNet Domeinua - - - - ez

Karov & Edelmann
1996

X Eskuz
Domeinua
(2 adiera)

4x125 Izenak %100 >%90 ez

Leacock et al.,
1998

X X X WordNet ~Polisemia
14 x
asko

Denak %100 ~%80 ez

����WDXOD��NRQELQDWXWDNR�ODQHQ�VLQRSVLD
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,9�%� (EDOXD]LRUDNR�HVSHULPHQWXDUHQ�GLVHLQXD

$]NHQ� XUWHRWDNR� VDOEXHVSHQ� EDW]XN� NHQGXWD�� RUDLQ� DUWHNR� ODQ� JHKLHQHN� �HWD� FRUSXVHDQ

RLQDUULWXWDNRHQ�NDVXDQ��JX]WLHN��KLW]�NRSXUX�PXJDWX�EDWHNLQ�ODQ�HJLQ�L]DQ�GXWH��+RUL�GHOD�HWD�H]�GD

LQROD]� IURJDWX� FRUSXVHWDQ� RLQDUULWXWDNR� DGLHUD� GHVDQELJXDW]DLOHDN�� HPDLW]D� RQHQDN� HVNDLQW]HQ

GLWX]WHQDN� L]DQGD� HUH�� KLW]� NRQNUHWX� EDW]XN� GHVDQELJXDW]HWLN� WHVWX� RURNRUUDN� GHVDQELJXDW]HUD

SDVDWX�GDLWH]NHHQLN��$LSDW]HNRD�GD��EDLWD�HUH��HPDLW]D�DUUDNDVWDWVXHQHN�EL�DGLHUD�RVR�EHUHL]L�DUWHDQ

EHVWHULN� H]� GXWHOD� GHVDQELJXDWX� L]DQ�� $GLHUHQ� JUDQXODULWDWHD� KDLQ� H]EHUGLQD� L]DWHDQ�� RVR� ]DLOD� GD

VLVWHPD�H]EHUGLQHQ�DUWHNR�HPDLW]DN�NRQSDUDW]HD�

$UUD]RL�KRULHQJDWLN��VLVWHPHQ�DUWHDQ�NRQSDUDWX�DKDO�L]DWHNR��HVSHULPHQWXD�KRUUHOD�GLVHLQDWX�JHQXHQ�

�� $XVD]�DXNHUDWXWDNR�WHVWX�RVRDN�GHVDQELJXDWX�

�� 'RPHLQX�SXEOLNRDQ�GDXGHQ�WHVWX�HWLNHWDWXDN�HUDELOL�

�� 'RPHLQX�SXEOLNRDQ�GDJRHQ�DGLHUD�HVSH]LILND]LRD�HUDELOL�

$]NHQ� EL� SXQWXDN� EHWHW]HQ� GLWXHQ� FRUSXVD� DLSDWX� GXJX� MDGD�� 6HP&RU� �LNXVL� ,,�� DWDOD��� 6HPFRU

GRPHLQX�SXEOLNRDQ�GDJR��HWD�:RUG1HW�HNR�DGLHUD]�GDJR�HWLNHWDWXWD��:RUG1HW�HUDELOLNR�GD�DGLHUD

HVSH]LILND]LRHQW]DW�� HWD� WHVWX� VRUWD� RVRDN� HWLNHWDWX� EHKDUNR� GLUD��+$'DQ�:RUG1HW� HUDELOW]HDUHQ

NRQWUDNRDN� HUH� EDGDXGH�� HJLWHQ� GLUHQ� DGLHUD� EHUHL]NHWDN� [HKHHJLDN� GLUHOD� HWD�� +RUL� GHOD� HWD�

DGLHUDUHQ� EL�PDLOD� GHILQLWXNR� GLWXJX��:RUG1HW�HNR� DGLHUD� EHUD�� HWD� DGLHUHQ� EHUHL]NHWD� ]DEDODJRD

HJLQ�DKDO�L]DWHNR��DGLHUHQ�HWLNHWD�VHPDQWLNRD��LNXVL�,9�&���HEDOXD]LRDUHQ�DWDOD��

/LWHUDWXUDNR� ODQ�JHKLHQHQHWDQ�EH]DOD�� L]HQHNLQ�HJLQJR�GXJX�HEDOXD]LRD��EDLQD�JXUH�NDVXDQ� WHVWXDQ

DJHUW]HQ� GLUHQ� L]HQ� JX]WLHNLQ�� 6HP&RU�HNR� ODX� ILW[DWHJL� DXNHUDWX� JHQLWXHQ� DXVD]� �LNXVL� ���� WDXOD��

)LW[DWHJLDQ�WHVWX�H]EHUGLQHWDWLN�KDUWXWDNR�SXVNDN�HJRQ�GDLWH]NH��)LW[DWHJL�EDNRLW]D�JHQHUR�H]EHUGLQ

EDWHNRD� VXHUWDWX� ]HQ�� EU�D��� GHODNRD� ´3UHVV�5HSRUWDJHµ� EH]DOD� ]HJRHQ� VDLONDWXD�� EU�E��

´3UHVV�(GLWRULDOµ�� EU�M��� ´/HDUQHG�6FLHQFHµ� HWD� D]NHQLN� EU�U��� ´+XPRXUµ� EH]DOD�� )LW[DWHJLHWDNR

L]HQHQ�����H]�]HJRHQ�:RUG1HW�HQ��:RUG1HW�HQ�WRSDWXWDNR�L]HQHWDWLN�����DGLHUD�EDNDUUHNRD�]HQ�

6HP&RU�HNR�ILW[DWHJLDN�:RUG1HW�HNR�DGLHUD]�HWLNHWDWXWD�GDXGH��HWD�KRUWD]�DXWRPDWLNRNL�HEDOXDWX

GDLWHNH� GHVDQELJXDW]HDQ� ORUWXWDNR� HPDLW]D� ]HLQ� GHQ�� GHVDQELJXDW]DLOHDUHQ� HUDEDNLD� 6HP&RU�HQ

GDJRHQDUHNLQ�NRQSDUDWXD]��(EDOXD]LRD�KRUUHOD�HJLWHDN�DGLHUD�]X]HQ�EDNDUUD�RQDUW]HD�GDNDU��KDX�GD�

QDKL]�HWD�VLVWHPDN�DXNHUDWXWDNR�DGLHUD�HWD�6HP&RU�HNRD�LD�EHUGLQDN�L]DQ��HEDOXD]LRDUL�GDJRNLRQH]

W[DUW]DW�MRNR�GD�
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testuak hitzak izenak
WNen dauden

izenak
izen

monosemikoak
br-a01 2079 564 464 149
br-b20 2153 453 377 128
br-j09 2495 620 586 205
br-r05 2407 457 431 120
guztira 9134 2094 1858 (%89) 602 (32%)

����WDXOD��HVSHULPHQWXNR�WHVWXHQ�GDWXDN

,9�&� +$'�'HQWVLWDWH�.RQW]HSWXDOD�HUDELOLD]

*XUH� KXUELOSHQHDQ� JDUEL� JHQHXNDQ� RQWRORJLD� HWD� HUOD]LR�L]DHUD� RURNRU� EDWHQ� JDLQHDQ� RLQDUULWX

EHKDUUD� ]HJRHOD�� HWD� :RUG1HW� L]DQJR� ]HOD� JXUH� HUUHIHUHQW]LD� RQWRORJLNRD� �JX]WL� KRQHQ

MXVWLILND]LRUDNR� MR� ,,,�'�DWDOHUD���+XUELOSHQ�KRQHN�DGLHUDUHQ�GHILQL]LR� VHQGR�EDWL� KHOW]HQ�GLR�� HWD

FRUSXVHWDQ�RLQDUULWXWDNR�WHNQLNHQ�DUD]RULN�H]�GX��KDOD�QROD�HVNX]NR�GHVDQELJXD]LRDUHQ�EHKDUULN�HGR

GDWX�XUULHQ�DUD]RULN�

+$'DUHQ�ODQ�WHRULNRHQ�LOGRD�MDUUDLWX]��LNXV�NDSLWXOX�KRQHWDNR�,9�$���DWDOD���H]�GXJX�XVWH�H]DJXW]D

PRWD� EDNDUUD� QDKLNRD� GHQLN� GHVDQELJXD]LR� ]RUURW]D� ORUW]HNR�� H]WD� :RUG1HW�HQ� GDXGHQLN

EHKDUUH]NR� HUOD]LR� PRWD� JX]WLDN
� �

�� %HVWDOGH�� :RUG1HW�HQ� RLQDUULWXWDNR� 'HQWVLWDWH� .RQW]HSWXDOD

GHVDQELJXD]LRUDNR�HUDELOJDUULD�GHOD�IURJDWX�QDKL�GXJX��HWD�DGLHUD�GHVDQELJXD]LR�VLVWHPD�DUUDNDVWDWVX

EDWHQ�RLQDUUL]NR�RVDJDLD��HUOD]LR�L]DHUD�SDUDGLJPDWLNRD�IRUPDOL]DW]HQ�GXHQD�

.DSLWXOX� KRQHWDQ� D]WHUWX� QDKL� GXJXQ� KLSRWHVLD� EHUD]�� ]HUD� GD�� :RUG1HW�HNR� H]DJXW]D

SDUDGLJPDWLNRD�EDOLDJDUULD� GHOD� DGLHUD�GHVDQELJXD]LRDQ� HWD�'HQWVLWDWH�.RQW]HSWXDOD�EHVWH� HUOD]LR�

L]DHUD�SDUDGLJPDWLNRHQ�IRUPDOL]D]LRDN�EDLQR�KREHWR�EDOLDW]HQ�GHOD�KRUUHWD]�

,9�&��� $OJRULWPRD

$GLHUD�GHVDQELJXDW]DLOHDUHQ� VDUUHUD� 6HP&RU�HNR� EHUWDNR� WHVWXDN� GLUHQH]�� OHKHQEL]L� WHVWX� KRULHQ

JDUELNHWD� HJLQ� EHKDU� GD�� OHPDWL]DWX�� L]HQDN� H]� GLUHQDN� ERWD� HWD� :RUG1HW�HQ� H]� GDXGHQ� L]HQDN

ED]WHUWX��%DL� OHPD�HWD�EDL�NDWHJRULD� MDNLWHNR�6HP&RU�HQ�EHUWDQ�GDJRHQ� LQIRUPD]LRD�HUDELOW]HQ�GD�

���� LUXGLDQ�D]DOW]HQ�GD�HVDOGL�EDWHQ�DGLELGH�EDW��(VDOGL�KRUUHWDWLN�:RUG1HW�HNR� L]HQDN�H]�GLUHQDN

H]DEDWX� HWD� OHPDN� EDNDUULN� XW]L]� JHUR�� LUXGLDUHQ� D]SLNR� ERVW� L]HQDN� JHOGLW]HQ� GLUD�� DOJRULWPRDN

GHVDQELJXDWX�EHKDUNR�GLWXHQDN�KDLQ�]X]HQ�HUH�

                                                          
� �

�%HUGLQD�XVWH�GXJX��DXUUHNR�NDSLWXOXDQ�DLSDWX�EH]DOD��FRUSXV�HWD�KL]WHJLHWDWLN�HUDX]L�GDLWHNHHQ�LQIRUPD]LRDUL�EXUX]�
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The jury(2) praised the administration(3) and operation(8) of the Atlanta
Police_Department(1), the Fulton_Tax_Commissioner_’s_Office, the Bellwood and
Alpharetta prison_farms(1), Grady_Hospital and the Fulton_Health_Department.

<s>
<wd>jury</wd><sn>[noun.group.0]</sn><tag>NN</tag>
<wd>administration</wd><sn>[noun.act.0]</sn><tag>NN</tag>
<wd>operation</wd><sn>[noun.state.0]</sn><tag>NN</tag>
<wd>Police_Department</wd><sn>[noun.group.0]</sn><tag>NN</tag>
<wd>prison_farms</wd><mwd>prison_farm</mwd><msn>[noun.artifact.0]</msn>↵

<tag>NN</tag>
</s>

⇓
jury administration operation Police_Department prison_farm

����LUXGLD��6HP&RU�IRUPDWXD�HWD�DOJRULWPRDUHQ�VDUUHUD

+LW]DN� GHVDQELJXDW]HDQ� ,,,�� NDSLWXOXDQ� GHILQLWXWDNR� HUOD]LR�L]DHUD� HUDELOLNR� GXJX�� 'HQWVLWDWH

.RQW]HSWXDOD��'HPDJXQ� ���� LUXGLNR� RSHUDWLRQ� KLW]D� GHVDQELJXDWX� QDKL� GXJXOD�� EHUH� WHVWXLQJXUXDUL

JHKLHQ� ORW]HQ� ]DLRQ� DGLHUD� DXNHUDWXD]�� +RUUHWDUDNR� RSHUDWLRQ�HQ� DGLHUD� EDNRLW]HNR�� EHUH

WHVWXLQJXUXDQ�GDXGHQ� L]HQHQW]DW� �KREH�HVDQGD�� L]HQ�KRULHQ�DGLHUHQW]DW��DUUDVWRHQW]DW
� �

��'HQWVLWDWH

.RQW]HSWXDOD� NDONXODWX�� HWD� 'HQWVLWDWH� KDQGLHQD� ORUW]HQ� GXHQ� DGLHUD� DXNHUDWXNR� GXJX�� +REHWR

HVDQGD��D]SL]XKDLW]�EDNRLW]DN�GXHQ�'HQWVLWDWHD�NDONXODW]HQ�GD��HWD�GHVDQELJXDWX�EHKDU�GHQ�KLW]DUHQ

DGLHUD�EDW�GXHQ�'HQWVLWDWH�KDQGLHQHNR�D]SL]XKDLW]D�DXNHUDWXNR�GD�

$GLELGH]��GHPDJXQ�����LUXGLNR���L]HQHQ�DGLHUDN�����LUXGLNR�L]DUW[RDN�GLUHOD��2SHUDWLRQ�KLW]DN���DGLHUD

GLWX�� ��� �� HWD� ��� $GLHUD� KRULHN� :RUG1HW�HQ� KLHUDUNLDQ� �KLUXNL� ]DEDOHQD�� NRNDWX� HWD� KLHUDUNLDNR

D]SL]XKDLW]� JX]WLHQ�'HQWVLWDWHD� NDONXODWX� RQGRUHQ�� RSHUDWLRQ�HQ� DGLHUD� EDW� GXWHQ� ]XKDLW]HQ� DUWHDQ

'HQWVLWDWH� KDQGLHQHNRDN� ���� LUXGLDQ� ORGL]� D]DOW]HQ� GLUHQ� KLUXNLDN� GLUHOD� DWHUDW]HQ� ]DLJX�� ,W[XUD]

'HQWVLWDWH�KDQGLHQHNRD�H]NHUUHNR�D]SL]XKDLW]DN�GXHQH]�RSHUDWLRQ�HQ�OHKHQEL]LNR�DGLHUD�DXNHUDWXNR

OXNH�DOJRULWPRDN��%HQHWDNR�DOJRULWPRD��RUDLQ�LNXVLNR�GXJXQ�EH]DOD��]HUW[REDLW�NRQSOH[XDJRD�GD�

                                                          
� �
�$UUDVWR�GHLW]HQ�JHQLHQ�EHUHQ�DUWHNR�HUOD]LR�L]DHUD�QHXUWX�QDKL�JHQXHQ�DGLHUHL��LNXV�,,,�%���DWDOD��
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3

jury administration operation Police_Department prison_farm

1
2

����LUXGLD��L]HQ�EDWHQ�GHVDQELJXD]LRD�'HQWVLWDWH�.RQW]HSWXDOD
HUDELOLD]��$GLHUHQ�NRSXUX�HWD�NRNDSHQD�DVPDWXWDNRDN�GLUD�

3URJUDPDN�HJLWHQ�GXHQ�OHKHQEL]LNR�JDX]D�OHLKR�EDW�GHILQLW]HD�GD��OHLKR�KRUUHQ�HUGLDQ�GDJRHQ�L]HQD

GD� GHVDQELJXDWX� EHKDUUHNRD�� HWD� JDLQRQW]HNR� L]HQDN� WHVWXLQJXUXD�� %HKLQ� OHLKR�]DEDOHUD� MDNLQ� EDW

HPDQGD�� SURJUDPDN� OHLKRD� H]NHUUHWLN� HVNXLQHUD� PXJLWXNR� GX�� L]HQ� EDW� PXJLPHQGX� EDNRLW]HDQ�

(UGLNR�L]HQ�KRUL�GHVDQELJXDW]HNR�DOJRULWPRDUHQ�SVHXGRNRGHD�����LUXGLDQ�D]DOW]HQ�GD�

(1)   hierarkia := proiekzioa (hierarkia_osoa, izena, testuingurua)
      bigizta
(2)      hierarkia := konputatu_DK(hierarkia)
(3)      azpizuhaitza := DK_handieneko_azpizuhaitza(hierarkia)
         baldin azpizuhaitza = hutsa orduan atera_bigiztatik
(4)      hierarkia := markatu_desanbiguatuak(hierarkia,azpizuhaitza)
      ambigizta
(5)   adiera := aukeratu_adiera(izena, hierarkia)

����LUXGLD��L]HQ�EDW�GHVDQELJXDW]HNR�DOJRULWPRD�

/HKHQEL]LNR� SDXVXDQ�� WHVWXLQJXUXNR� L]HQHQ� HWD� GHVDQELJXDWX� QDKL� GHQ� L]HQDUHQ� DGLHUD� HWD

KLSHURQLPRHNLQ� KLHUDUNLD� EDW� HUDLNLW]HQ� GD� �:RUG1HW�HQ� D]SLPXOW]R� EDW��� 2QGRUHQ�� ��� SDXVXDQ�

'HQWVLWDWH�.RQW]HSWXDOD�NRQSXWDW]HQ�GD�:RUG1HW�HNR�D]SL]XKDLW]�EDNRLW]DUHQW]DW��EDNRLW]DN�GXHQ

DUUDVWR�NRSXUXDUHQ�DUDEHUD� ����� HNXD]LRNR�D � �� LNXV� ,,,�� NDSLWXOXNR����� HNXD]LRD�HUH���+RUUHWDUDNR

QDKLNRD� GD� HUDLNL� EHUUL� GHQ� KLHUDUNLDNR� D]SL]XKDLW]HQ� 'HQWVLWDWHD� NDONXODW]HD�� :RUG1HW�HNR

JDLQRQW]HNR� D]SL]XKDLW]HN�� DUUDVWRULN� H]� GXWHQH]�� 'HQWVLWDWHD� �� L]DQJR� GXWH� HWD�� 'HQWVLWDWH

KDQGLHQHNR�]XKDLW]D����SDXVXDQ�DXNHUDW]HQ�GD����HDQ�D]SL]XKDLW]�KRUUHWDQ�]HXGHQ�DGLHUDN�ODQGXW]DW

KDUW]HQ�GLUD��'HQWVLWDWH�.RQW]HSWXDO�KDQGLHQD�EHUDLHQ�DUWHNRD�GD�HWD��$GLHUD�KRULHQ�KLW]DN�ODQGXWD

GDXGHQH]��KLW]�KRULHQ�EHVWH�DGLHUDN�ED]WHUWX�HWD�KLHUDUNLDWLN�H]DEDWX�HJLWHQ�GLUD�
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AZaaZAZ ZZ ∩== non ),(dentsitate),(dentsitate ����

���� LUXGLNR� D]SL]XKDLW]HWDQ� GHQWVRHQD� H]NHUUHNRD� EDOLW]�� RUGXDQ� D]SL]XKDLW]� KRUUHWDNR� DGLHUDN

KDXWDWX� GLUD� HWD� GDJR]NLHQ� KLW]DN� ODQGXW]DW� KDUW]HQ� GLUD�� EHUDLHQ� JDLQRQW]HNR� DGLHUDN� ED]WHUWXD]

�LNXV�����LUXGLD���DGLELGHNR�MXU\��DGPLQLVWUDWLRQ��SROLFHBGHSDUWPHQW�HWD�RSHUDWLRQ�EHUD�KDLQ�]X]HQ�HUH��JH]L

VHQGRH]�PDUNDWXWD�GDXGHQDN���+RULHWDWLN�KLUX�JX]WL]�GHVDQELJXDWXWD�GDXGH��DGLHUD�EDNDUUD�EDLWXWH

D]SL]XKDLW]� GHQWVRHQHDQ�� EDLQD� RSHUDWLRQ�HN� EL� DGLHUD� GLWX�� /DQGX� JDEH� GDJRHQ� KLW]� EDNDUUD

SULVRQBIDUP�GD�

jury administration operation Police_Department prison_farm

1

����LUXGLD��L]HQ�EDWHQ�GHVDQELJXD]LRD�'HQWVLWDWH�.RQW]HSWXDOD
HUDELOLD]��$GLHUHQ�NRSXUX�HWD�NRNDSHQD�DVPDWXWDNRDN�GLUD�

$GLHUDN�D]SL]XKDLW]�KRUUHWDQ� H]�GLWX]WHOD� HWD�� KLW]�EDW]XN�RUDLQGLN� ODQGX�JDEH� HJRQ�GDLWH]NH�� HWD

EHUD]� KLHUDUNLDNR� 'HQWVLWDWH� .RQW]HSWXDO� KDQGLHQHNR� KXUUHQJR� D]SL]XKDLW]D� DXNHUDW]HNR� EHVWH

ELJL]WD�EDW�EHKDU�GD��+LW]�JX]WLDN�ODQGX�GLUHQHDQ��HGR�H]LQ�GHQHDQ�H]HU�JHKLDJR�ODQGX��DGLELGH]����

LUXGLNR� SULVRQBIDUP�HQ� NDVXDQ�� RUGXDQ� ELJL]WDWLN� DWHUD� HWD� ��� SDXVXDQ� GHVDQELJXDWX� QDKL� JHQXHQ

KLW]DUL�GDJRNLRQ�HPDLW]D�EXHOWDWXNR�GD��+LUX�DXNHUD�GDXGH�HPDLW]DUL�GDJRNLRQH]�

�� $GLHUD�EDW�DXNHUDW]HD��D]SL]XKDLW]HDQ�DGLHUD�EDNDUUD�]HJRHQ�HWD�

�� $GLHUD�DQLW]�DXNHUDW]HD��D]SL]XKDLW]HDQ�KLW]DUHQ�DGLHUD�EDW�EDLQR�JHKLDJR�]HJRHQ�HWD�

�� $GLHUDULN�H]�DXNHUDW]HD��DGLHUD�JX]WLDN�LVRODWXWD�]HXGHODNR�
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����LUXGLNR�KLW]HQW]DW�KRQDNR�OLW]DWHNH�HPDLW]D��MXU\��RSHUDWLRQ�HWD�SROLFHBGHSDUWPHQW�JX]WL]�GHVDQELJXDWX

GLUD��DGLHUD�EDNDUUD�EDLWXWH��/DQGXWD�EDLQR�GHVDQELJXDWX�JDEH�JHOGLW]HQ�GD�DGPLQLVWUDWLRQ��EL�DGLHUD]�

HWD�ODQGX�JDEH�SULVRQBIDUPV��EL�DGLHUDUHNLQ�HUH�

,NXVWHQ� GHQ� EH]DOD� OHLKRDUHQ� HUGLNR� L]HQD� GHVDQELJXDW]HUDNRDQ� OHLKRNR� JDLQRQW]HNR� L]HQDN� HUH

GHVDQELJXDW]HQ�GLUD��,]DQ�HUH�DOJRULWPR�KDX�WHVWXD�]DWLND�GHVDQELJXDW]HNR�GLVHLQDWXD�GDJR��7DPDOH]

6HP&RU�HQ� H]� GDJR� SDUDJUDIR� HGR� DQW]HNR� ]DWLNHWHQ� DGLHUD]OHULN�� HWD� KRUUHJDWLN� KDXWDWX� JHQXHQ

KLW]DN�EDQDQ�EDQD�GHVDQELJXDW]HD�HVSHULPHQWX�KRQHWDQ�

,9�&��� 'HQWVLWDWH�.RQW]HSWXDODUHQ�DOGDHUHQ�HEDOXD]LRD

(VSHULPHQWXHQ� HPDLW]DN� ODX� ILW[DWHJLHWDQ� ORUWXWDNRDUHQ� EDWH]EHVWHNRD� NDONXODWX]� HPDWHQ� GLUD�

'HVDQELJXD]LRD� H]� GHQHDQ� HUDEDWHNRD�� KDX� GD�� DGLHUD� EDW� EDLQR� JHKLDJR� DXNHUDWX� GLUHQHDQ�

GHVDQELJXDWX� H]� EDOX� EH]DOD� KDUWXNR� GXJX�� %L� QHXUUL� HUDELOLNR� GLWXJX� HEDOXD]LRDQ�� GRLWDVXQD

�GHVDQELJXDWXWDNR� L]HQHWDWLN� RQGR� GDXGHQHQ� HKXQHNRD�� HWD� HVWDOGXUD� �L]HQ� JX]WLHWDWLN� ]HQEDW

GHVDQELJXDWX�L]DQ�GLUHQ��HKXQHNRWDQ���EHWL�HUH�KLW]�SROLVHPLNRHQW]DW�NDONXODWXWD��7DXOD�JHKLHQHWDQ

HPDLW]DN�OHLKRDUHQ�]DEDOHUDUHQ�DUDEHUD�HPDQ�RKL�GLUD��]DEDOHUD�L]HQHQ�DUDEHUD�NDONXODWXWD�HJRQLN�

,9�&���D� 3DUDPHWURD��α

/HLKRDUHQ� WDPDLQD� KDQGLW]HQ� GHQHDQ�� D]SL]XKDLW]� MDNLQ� EDWHQ� D]SLDQ� GDJRHQ� DUUDVWR� NRSXUXD

D]SL]XKDLW]DUHQ� DOWXHUD� EDLQR� GH]HQWH� KDQGLDJRD� L]DQ� GDLWHNH�� +RUUHODNRWDQ� ,,,�� NDSLWXOXNR� ���

IRUPXODNR�]DWLNL]XQD�JHKLHJL�KDQGLWX�GDLWHNH��(IHNWX�KRUL� OHXQW]HNR�SDUDPHWUR�EDW�JHKLWX�JHQLRQ

IRUPXODUL��HQSLULNRNL�D]WHUWX�HWD�EDOLRD�ELODWX�GLRJXQD��LNXV�,,,��NDSLWXOXNR�����HNXD]LRD��

3DUDPHWURDUHQ�EDOLR�RQHQD�ELODW]HNR�HVSHULPHQWX�VRUWD�]DEDOD�HJLQ�JHQXHQ��KDLQEDW�OHLKR�]DEDOHUD

HWD�WHVWXUHQ�JDLQHDQ��α�UHQ��WLN��HUDNR�DXNHUDN�SUREDWX]������ LUXGLDQ�HJLQGDNR����HVSHULPHQWXWDQ

EDWXWDNR� GRLWDVXQDN� D]DOW]HQ� GLUD�� %DL� JUDILNR� KRQHWDQ�� HWD� EDLWD� HJLQGDNR� EHVWH� HVSHULPHQWX

EDW]XHWDQ�HUH��JDUEL� LNXVWHQ�GD�GHVDQELJXD]LR�HPDLW]D�KREHUHQDN�α�����EDOLRWLN�KXUELO�GDJRHQHDQ

ORUW]HQ�GLUHOD��QDKL]�HWD�DOGHD� W[LNLD� L]DQ������ LUXGLDQ��DGLELGH]�����HWD����� DUWHDQ�GDJRHQ�DOGHD���

HVSHULPHQWXHWDQ� ��� LQJXUXNRD� GD�� EDLQD� HVSHULPHQWX� EDNRLW]HUDNR� EDWH]�EHVWH� �����NRD� GD

EDNDUULN��%HUD]��DXUUHUDQW]HDQ�D]DOW]HQ�GLUHQ�HVSHULPHQWX�JX]WLHWDQ�α�N�����EDOLRD�L]DQJR�GX�
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����LUXGLD��α�SDUDPHWURDUHQ�EDOLRHQ�DUDEHUDNR�GRLWDVXQD�

,9�&���E� 1ROD�NDONXODWX�µ �

$XUUHNR�NDSLWXOXDQ�D]DOGX�EH]DOD�XPHHQ�EDWH]EHVWHNRD�D]SL]XKDLW]�EDNRLW]HUDNR�HUDELOL�RUGH]��µ �

ORNDOD���:RUG1HW�RQWRORJLD�JX]WLUDNR�EDWH]EHVWHNRD��µ ��� �RURNRUUD��HUDELOL�GDLWHNH��+RQHQ�HUDJLQD

]HLQ�GHQ�D]WHUW]HNR�KDLQEDW�HVSHULPHQWX�HJLQ�JHQLWXHQ�OHLKR�]DEDOHUD�H]EHUGLQDN�NRQWXDQ�KDUWXD]

�LNXVL� ���� LUXGLD�� HWD�µ � � ORNDOD� HUDELOLD]� GRLWDVXQD� R]WD�R]WD� KREHW]HQ� GHOD� RQGRULR]WDWX� JHQXHQ�

.RQWXDQ� KDUWX]� µ ��� � RURNRUUD� HUDELOW]HD� HUDJLQNRUUDJRD� GHOD�� EHUDX� HUDELOL� JHQXHQ� JDLQRQW]HNR

HVSHULPHQWXHWDQ�
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����LUXGLD��µ � �ORNDOD�HGR�µ ��� �RURNRUUD

,9�&���F� :RUG1HW�HNR�EHVWH�HUOD]LRDN��PHURQLPLD

(QSLULNRNL� D]WHUWX� GXJX� 'HQWVLWDWH� .RQW]HSWXDODN� PHURQLPLD� HUOD]LRDN� HUH� HUDELOW]HDQ

GHVDQELJXDW]DLOHDUHQ�GRLWDVXQHDQ�HUDJLQLN�GDXNDQ�HGR�H]��(PDLW]HQ�DUDEHUD������ LUXGLD���GRLWDVXQD

DQW]HNRD�GHOD�RQGRULR]WDWX�GDLWHNH��EDLQD�HVWDOGXUD����DOW[DW]HQ�GD��HWD�EHUD]�PHURQLPLD�HUOD]LRDN

HUDELOW]HD�HUDEDNL�JHQXHQ�
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����LUXGLD��PHURQLPLD�HUDELOW]HDUHQ�HUDJLQD

,9�&��� (EDOXD]LRD

2UDLQ� DUWH� IDNWRUH� MDNLQ� EDW]XN� D]WHUWX� GLWXJX�� RQXUDJDUULDN� GLUHQ� HGR� H]� HUDEDNLW]HNR�� 2UDLQ

HPDLW]D� RURNRUUDN� D]WHUWXNR� GLWXJX�� ���� LUXGLDQ� D]DOW]HQ� GHQ� EH]DOD�� WHVWXLQJXUXDUHQ� OHLKRD

]DEDOW]HQ�GHQ�KHLQHDQ�HVWDOGXUD�KDQGLWX�HJLWHQ�GD������ LQJXUXDQ� HJRQNRUW]HQ�GD�� ��� L]HQ� EDLQR

OHLKR� ]DEDODJRHWDUDNR� KREHNXQW]D� JXW[L� MDVR]�� 'RLWDVXQD�� EHVWDOGH�� ���UDLQR� LJRW]HQ� GD� OHLKRD
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����LUXGLD��GRLWDVXQD�HWD�HVWDOGXUD

,UXGLDQ� EL� EDVHOLQH� D]DOW]HQ� GLUD�� ]RUL]NRD� HWD� 6HP&RU�HNR� L]HQHQ� DGLHUD� XVXHQDN� DXNHUDW]HNRD�

/HKHQEL]LNR� NDVXDQ� GRLWDVXQD� ����� LQJXUX�� DQDOLWLNRNL� NDONXODWX� JHQXHQ�� WHVWXHWDNR� KLW]

SROLVHPLNRHQ�DGLHUD�NRSXUXDN�HUDELOL]��2QGRUHQ�HQSLULNRNL�EDLH]WDWX�JHQXHQ�����DOGL]� HJLNDULWXD]

DGLHUDN� DXVD]� DXNHUDW]HQ� ]XHQ� SURJUDPD�� (VWDOGXUD�� QRVNL�� ����HNR� OLW]DWHNH�� $GLHUD� XVXHQDN

DXNHUDW]HNR� EHKDUUH]NRD� GD� HVNX]� GHVDQELJXDWXWDNR� PDWHULDOD� HGXNLW]HD�� $GLHUHQ� PDL]WDVXQDN

NRQWDW]HNR�6HP&RU�EHUD�HUDELOL�JHQXHQ��DXNHUDWXWDNR� ODX� WHVWXDN�NRQWXDQ�KDUWX�EDULN��'RLWDVXQD

'HQWVLWDWH�.RQW]HSWXDODUHQ�EHUGLQD�GD��EDLQD�HVWDOGXUD����DSDODJRD�
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/HLKR�KREHUHQDUHQW]DNR�GDWXDN�����WDXODQ�D]DOW]HQ�GLUD��2UDLQJR]�DGLHUD�PDLODNR�GRLWDVXQDUL�EXUX]

KLW]�HJLQ�GXJX��DXUUHUDJR� LNXVLNR�GXJX�ILW[DWHJL�PDLODNR�GRLWDVXQDUHQ�HVDQDKLD��,UXGLHWDQ�D]DOW]HQ

GLUHQ�GDWXDN�L]HQ�SROLVHPLNRHQW]DW�GLUD�EDNDUULN��EDLQD�DGLHUD�EDNDUUHNR�L]HQDN�HUH�NRQWXDQ�KDUW]HQ

EDGLWXJX�GRLWDVXQD������HUD�HWD�HVWDOGXUD������UD�LULVWHQ�GLUD�

leihoa=30 Estaldura Doitasuna
adiera %43,0

polisemikoak
fitxategi

%79,6
%53,9

adiera %64,5
guztira

fitxategi
%86,2

%71,2
����WDXOD��OHLKR�KREHUHQDUHQW]DNR�GDWXDN

(EDOXD]LR�RURNRUUD]�JDLQ��HPDLW]DN�EHVWH�LNXVSXQWX�EDW]XHWDWLN�HUH�DXUNH]WX�GLWXJX�

,9�&���D� 'HVDQELJXD]LR�PDLOD��DGLHUD�HGR�ILW[DWHJLD

:RUG1HW�HN�DGLHUDN� OH[LNRJUDIRHQ�ILW[DWHJLHWDQ�PXOW]RNDW]HQ�GLWX�� ,]HQHQ�NDVXDQ�ILW[DWHJL�KRULHN

GRPHLQXDUHQ�LQJXUXNR�LUL]SLGH]�HJLWXUDWX�GLUD��HWD����GDXGH��*XUH�DOJRULWPRDN�L]HQDUL�DGLHUD�HJRNLD

ELODW]HD]� JDLQ� ILW[DWHJLD� HUH� HVOHLW]HQ� GLR��*XUH� XVWH]� JUDQXODULWDWH�PDLOD� ELDN� GLUD� LQWHUHVJDUULDN�

:RUG1HW� DGLHUD� EHUHL]NHWDN� [HKHHJLDN� GLUHOD� HVDQ� L]DQ� EDLWD�� HWD� ILW[DWHJL� PDLODNR� EHUHL]NHWD

]DEDODJRD�GD�

+RPRJUDIR�HGR�GRPHLQX�PDLODQ�EHVWH�DOJRULWPRHN�HPDQ�L]DQ�GLWX]WHQ�EHUHL]NHWDN�EDLQR�[HKHDJRD

GD� KDOD� HUH�� DGLELGH� EDWH]� LNXVLNR� GXJXQ� EH]DOD�� <DURZVN\�N� ������� EDVV� L]HQDUHQW]DW� EL� DGLHUD

EHUHL]WHQ�]LWXHQ��086,&�EH]DOD�HWLNHWDW]HQ�]XHQ�EDWD�� HWD�$1,0$/�EH]DOD�EHVWHD��:RUG1HW�HQ

DOGL]���DGLHUD�EHUHL]WHQ�GLUD��0XVLNDUL�EXUX]NR���DGLHUDN���ILW[DWHJLWDQ�GDXGH�EDQDWXWD��$57,)$&7�

$775,%87(�� &20081,&$7,21� HWD� 3(5621�� $QLPDOLHL� EXUX]NR� �� DGLHUDN� DOGL]� EL

ILW[DWHJLWDQ� D]DOW]HQ� GLUD��$1,0$/� HWD� )22'�� <DURZVN\�N� �� DGLHUD� EHUHL]WHQ� ]LWXHQ� OHNXDQ�

:RUG1HW�HQ�ILW[DWHJL�PDLODQ���OHXGHNH��HWD�DGLHUD�PDLODQ���

)LW[DWHJL�HWD�DGLHUD�PDLODNR�HPDLW]DN�NRQSDUDW]HNR�MR�����WDXODUD�HWD�����LUXGLUD�
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,9�&���E� 'HVDQELJXD]LR�SDUW]LDOD

$LSDWX� L]DQ� GXJXQ� EH]DOD� JXUH� DOJRULWPRDN� DGLHUD� EDNDUUD� DXNHUDW]HD]� JDLQ� EDGDX]ND� EHVWH� EL

DXNHUD�� DGLHUD�PXOW]R�EDW� DXNHUDW]HD� HGR�EDW� HUH� H]� DXNHUDW]HD��$GLHUD�PXOW]R�EDW� DXNHUDWX� L]DQ

GXHQHDQ��RUDLQ�DUWHNR�HPDLW]D�JX]WLHWDQ�GHVDQELJXDWX� L]DQ�H]�EDOX�EH]DOD�KDUWX�GXJX������ LUXGLDQ

LNXVWHQ�GHQ�EH]DOD��DOJRULWPRDUHQ�HVWDOGXUD����NRD�GHOD�HVDQ�GXJXQHDQ��H]�GLWXJX�KDUWX�NRQWXDQ

SDUW]LDONL� GHVDQELJXDWXWDNRDN�� /HLKR� ]DEDOHQDUHQ� NDVXDQ� SDUW]LDONL� GHVDQELJXDWXWDNRDN� NRQWXDQ

KDUWX�L]DQH]�JHUR������HNR�HVWDOGXUD�L]DQJR�JHQXNH�
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����LUXGLD��GHVDQELJXD]LR�SDUW]LDOD

,9�&���F� 7HVWXLQJXUXDUHQ�]DEDOHUDUHQ�HUDJLQD

/HKHQDJR� D]DOGXWDNR� GDWXHWDQ� GHVDQELJXDWX� L]DQ� GLUHQ� ODX� ILW[DWHJLHWDUDNR� ORUWXWDNR� HPDLW]HQ

EDWH]EHVWHNRD�HUDELOL�GD��+RUUHOD��WHVWXLQJXUXD�]DEDOGX�DKDOD�GRLWDVXQDUHQ�HPDLW]DN�KREHW]HQ�GLUHOD

LNXVL�GXJX��+DOD�HUH��ILW[DWHJL�KRULHQ�HJLWXUD�HWD�WRSLNRD�KDLQ�H]EHUGLQDN�L]DQGD��H]�JHQXHQ�HVSHUR

H]DXJDUUL�KRUL�JX]WLHQW]DW�EHWHNR�]HQLN��(WD�KDOD�JHUWDW]HQ�GD������LUXGLDQ�LNXVWHQ�GHQ�EH]DOD�
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����LUXGLD��WHVWXLQJXUXDUHQ�]DEDOHUDUHQ�HUDJLQD�WHVWX�ILW[DWHJLHWDQ

7HVWX�ILW[DWHJL� EDNRLW]DUHQ� SRUWDHUD� H]EHUGLQDUHQ� DUUD]RLD�� WHVWXHQ� GRPHLQX� H]EHUGLQD]� JDLQ�

6HP&RU�HQ� DNDWV� EDWHDQ� HUH� HJRQ� GDLWHNH�� ,]DQ� HUH� ILW[DWHJLDN� HVDOGL� VHJLGD� EH]DOD� GDXGH

HJLWXUDWXDN��WLWXOX��DWDO��SDUDJUDIR�HGR� WHVWXDUHQ� LWXUULDUHQ�DOGDNHWD�DGLHUD]L�EDULN��,]HQDN�GLVNXUWVR

EHUHDQ� JHUWDW]HQ� GLUHQ� MDNLQ� JDEH� SLODW]HQ� GX� WHVWXLQJXUXD� DOJRULWPRDN�� +RUUHN� DUJL� OH]DNH

HONDUUL]NHWD�RVR�PRW]H]�RVDWXWDNR�EU�U��� ILW[DWHJLDQ�GRLWDVXQ�KREHUHQD� ��� L]HQHNR� ]DEDOHUDUHNLQ

ORUW]HD�� HGR�SUHQWVDNR� HGLWRULDODN� GDX]NDQ�EU�E��� ILW[DWHJLDQ� WHVWXLQJXUX� W[LNLHNLQ� HPDLW]D� DVNR]

RNHUUDJRDN�ORUW]HD�

,9�'� .RQSDUD]LRD�EHVWH�PHWRGRHNLQ

'HQWVLWDWH�.RQW]HSWXDODUHQ�HPDLW]DN�EHVWH�ODQHNLQ�NRQSDUDW]HD�]DLOD�GD��(PDLW]DQ�L]XJDUUL�HUDJLWHQ

GXWHQ� IDNWRUHDN� H]EHUGLQDN� L]DWHQ� GLUD� ODQ� EDWHWLN� EHVWHUD�� DGLHUD� EHUHL]NHWDUHQ� LWXUUL� HWD

JUDQXODULWDWHD��]HQEDW�KLW]HNLQ�SUREDWX�L]DQ�GHQ��KLW]�PXOW]RW[RD�HGR�WHVWX�HUUHDOHWDNR�KLW]�JX]WLDN��

]HLQ� NDWHJRULHNLQ� SUREDWX� GHQ�� RQW]DW� HPDWHNR� LUL]SLGHDN� �HPDLW]D� SDUW]LDODN�� DGLHUD� EDW� EDLQR

JHKLDJR�RQW]DW� HPDWHNR� DXNHUD��� HEDOXD]LRUDNR�QHXUUL� H]EHUGLQDN�� HWDE��%HVWDOGH� GHVDQELJXDW]DLOH

EDW]XN� VWDQGDORQH� VLVWHPD� �GHVDQELJXDW]HNR� EHKDUUH]NR� JX]WLD� GDNLHQD�� EH]DOD� DXUNH]WHQ� GLUHQ

ELWDUWHDQ�� EHVWH� DOJRULWPR� EDW]XN�� JXUHD� EDUQH�� H]DJXW]D� LWXUUL� RVDJDUULHNLQ� LQWHJUDWX� EHKDUNR

OLUDWHNHHQ��D]SLVLVWHPD�EH]DOD�SODQWHDWX�L]DQ�GLUD�

)DNWRUH�KRULHN�NRQWXDQ�HGXNL�JDEH��H]LQ�GD�HPDLW]HQ�DUWHNR�NRQSDUD]LR�KXWVD�HJLQ��*XUH�VLVWHPDN

]DLOWDVXQ�KDQGLHQHNR�HEDOXD]LRDUL�HJLWHQ�GLR�DXUUH��DGLHUD�EHUHL]NHWD�[HKHDN��WHVWX�HUUHDOHWDNR�L]HQ

JX]WLDN�� HPDLW]D� SDUW]LDODN� ED]WHUWX� HWD� DGLHUD� EDNDUUD� RQW]DW� HPDQ�� +RUUHJDWLN� JXUH� VLVWHPDUHQ

GRLWDVXQD�������H]LQ�GD��DGLELGH]��<DURZVN\�UHQ������HNRDUHQ�SDUHDQ�MDUUL�������
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6LVWHPHQ�DUWHNR�NRQSDUD]LRD��EHUD]��H]�GXJX�KRUUHOD�HJLQJR��.RQSDUD]LRUDNR�KDXWDWX�GXJXQ�ELGHD

]HUD�L]DQ�GD��:RUG1HW�HNR�H]DJXW]D�HUDELOL�L]DQ�GXWHQ�HGR�HUDELOW]HUD�HJRNLWX�GDLWH]NHHQ�VLVWHPDN

JXUH� WHVWXHQ� JDLQHDQ� ODQHDQ� MDUUL� HWD� HPDLW]DN� NRQSDUDW]HD�� +RUUHWD]� JDLQ�:RUG1HW� HUDELOL� L]DQ

GXWHQ�EHVWHODNR�ODQ�EDW]XN�HUH�ODEXUNL�DLSDWXNR�GLWXJX�

*XUH� ODQDUHQJDQGLN� KXUELOHQ� GDJRHQD� 6XVVQD�UHQD� ������� GD� �LNXVL� ,,,�$��� DWDOD� HWD� NDSLWXOX

KRQHWDNR� ,9�$��� DWDOD��� ,,,�� NDSLWXOXNR� ,,,�'� DWDOHDQ� HUH� DLSDWX� GLWXJX�'HQWVLWDWH�.RQW]HSWXDODN

'LVWDQW]LD� .RQW]HSWXDODUHNLQ� DOGHUDWXWD� GDX]NDQ� DEDQWDLODN�� 6XVVQD�N�� JXUH� DQW]HUD�� GRPHLQX

SXEOLNRNR� FRUSXV�EDWHNR� WHVWX�EDW]XHWDNR� L]HQDN�GHVDQELJXDWX� ]LWXHQ��*XN� H]�EH]DOD�� DGLHUD� EDW

EDLQR�JHKLDJR�RQDUW]HQ�]LWXHQ��HWD�DGLHUD�HJRNLD�WRSDW]HQ�H]�]XHQHDQ�HEDOXD]LRWLN�ED]WHUWX�HJLWHQ

]XHQ�� %LQDNDNR�'LVWDQW]LD� .RQW]HSWXDOD� HUDELOW]HDN� GDNDUUHQ� OHKHUNHWD� NRQELQDWRULRD� VDLKHVWHNR

WHVWXLQJXUXDUHQ�OHLKRD����L]HQHWDUD�PXJDWX�EHKDUUD�]HXNDQ
���

��HGR�WHVWXLQJXUXD�]DEDOGX�QDKL�L]DQH]

JHUR��EHKLQ�L]HQ�EDW�GHVDQELJXDWX�RQGRUHQ�KXUUHQJR�L]HQHQ�WHVWXLQJXUXDN�DXNHUDWXWDNR�DGLHUD�KRUL

HUDELOL�EHKDU�]XWHQ�WHVWXLQJXUXDQ��DGLHUDN�JHOGLDUD]WHD�GHLWX�]LRQ�KRQL��IUHH]LQJ���+RUL�GHOD�HWD��DGLHUD

EDW� JDL]NL� DXNHUDWX]� JHUR�� KXUUHQJR� L]HQHWDUDNR� HUDEDNLD� RNHUWX� ]LWHNHHQ�� $GLHUD� EDNDUUD

DXNHUDW]HUD�HUH�GHUULJRUW]HQ�GX�KRQHN��HWD�KRUUHWDUDNR��DGLHUD�EDW�EDLQR�JHKLDJR�HJRNLDN�GLUHQHDQ�

EDW�DXVD]�DXNHUDWX�EHKDUUD�GDXND�

6XVVQD�UHQ� DUDEHUD� HPDLW]D� KREHUHQDN� HPDWHQ� ]LWXHQ� DOJRULWPRD� LQSOHPHQWDWX� GXJX�� JDUUDQW]L

JXW[LNR�IDNWRUHDN�DOGH�EDWHUD�XW]LWD
���

��(PDLW]DN�NRQSDUDWX�DKDO� L]DWHNR�'HQWVLWDWH�.RQW]HSWXDODN

DGLHUD� EDW� EDLQR� JHKLDJR� KDXWDW]HQ� GXHQHDQ� DXVD]� DXNHUDW]HUD� EHKDUWX� GXJX�� ���� WDXODQ� LNXV

GDLWHNHHQ�EH]DOD��'HQWVLWDWHDN� GRLWDVXQ�KREHDJRD� ORUW]HQ� GX�� 6XVVQD�N� EHUH� ODQHDQ� DXUNH]WXWDNR

HPDLW]HWDQ�L]HQ�PRQRVHPLNRDN�NRQWXDQ�KDUWX]�JHUR������NR�HPDLW]DN�D]DOW]HQ�GLWX��KHPHQJRDN

EDLQD�����KREHDJRDN�� ,]HQ� JX]WLHQW]DW� HUDEDNL� EHKDUUD� HWD� DGLHUD� RQ� EDNDUUD� H[LVWLW]HDN� HUDJLQD

HGXNL�GXWH��]LXU�DVNL��EHUH�DUWLNXOX�HWD�JXUH�HVSHULPHQWXDUHQ�DUWHNR�DOGHDQ�

Estaldura Doitasuna56

Adiera %52,3
Sussna, 1993

Fitxategia
%100

%64,5
Adiera %60,1Dentsitatea

(leihoa=30) Fitxategia
%100

%70,1
����WDXOD��6XVVQD��������HWD�'HQWVLWDWHD

                                                          
���
� %HUH� DOJRULWPRD� EU�U���HNR� OHKHQEL]LNR� ��� L]HQHNLQ� HUDELOW]HDQ�� �������� DGLHUD� SDUHUHQ� DUWHNR� GLVWDQW]LD� NDONXODWX� L]DQ� EHKDU

JHQXHQ�

���
�+DVLHUDNR����KLW]HQ�DGLHUDN�EDWHUD�DXNHUDWX��HWD�KRUWLN�DXUUHUD�DGLHUDN�JHOGLDUD]WHQ�GLWX����L]HQHWDNR�OHLKRDN�HUDELOLD]��0HURQLPLD�

HUOD]LRDN�HUH�HUDELOL�GLUD�HWD��HUOD]LR�JX]WLDN�SLVX�EHUD�HGXNL�GXWH�

�	�
�7DXOD�KRQHWDQ�GRLWDVXQD�L]HQ�JX]WLHQW]DW�HPDWHQ�GD��KDX�GD��DGLHUD�EDNDUUHNRDN�HUH�NRQWXDQ�KDUWXWD�
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$LSDWX� EHKDUUD� GDJR� JXUHDUL� ORWXWDNR� ODQ� EDW�� �5HVQLN�� ������ �LNXV� ,,,�$��� DWDOD�� HWD� NDSLWXOX

KRQHWDNR� ,9�$��� DWDOD��� (UOD]LR�L]DHUD� HUOD]LRQDWXWDNR� L]HQ� PXOW]RHQ� JDLQHDQ� SUREDWX� ]XHQ�

SULQW]LSLR]� HUUD]DJRD� GLUXGLHQ� ODQD��:RUG1HW�HNR� DGLHUD� [HKHDN� HUDELOLD]�� %HUDN� JXW[L� JRUD� EHUD

���NR�GRLWDVXQD�DLSDW]HQ�GX��JXUH�����EDLQR����DSDODJRD�

(VNX]NR�ODQLN�EHKDU�H]�GXHQ�ODQ�DUUDNDVWDWVX�EDW�<DURZVN\�N��������HJLQGDNRD�GD��2QWRORJLD�EDW

�5RJHW·V� WKHVDXUXV�� HWD� FRUSXV� EDW� �*UROOLHU·V�(QFLFORSHGLD�� NRQELQDWX� ]LWXHQ�� FRUSXV� EHUHNR� ��� L]HQHL

RQWRORJLDNR� NODVH� PDUND� MDUW]HNR� DVPRDUHNLQ�� %HUH� DOJRULWPRD� �LNXVL� ,,,�$��� DWDOD� HUH�

LQSOHPHQWDW]HNR� RQWRORJLDNR� NODVH� EH]DOD� :RUG1HW�HNR� OH[LNRJUDIRHQ� ILW[DWHJLDN� HUDELOL� GLWXJX�

%HUH�DOJRULWPRDUHQ�HPDLW]DN�HWD�ILW[DWHJL�PDLODQ�'HQWVLWDWHDN�ORUWXWDNRDN�����WDXODQ�D]DOW]HQ�GLUD�

'HQWVLWDWHDUHQ�GRLWDVXQD����JDUDLDJRD�GD��1DKL]�HWD�]RUL]NR�KDXWDNHWDUHQ�ELWDUWH]�'HQWVLWDWHDUHQ

HVWDOGXUD� ����HUD� LJR� �LNXVL� ���� WDXOD�� 'HQWVLWDWHDUHQ� GRLWDVXQDN� KREHDJRD� L]DWHQ� MDUUDLW]HQ� GX

��������

Estaldura Doitasuna
Yarowsky, 1992 %100,0 %64,0
Dentsitatea %86,2 %71,2
����WDXOD��<DURZVN\��������HWD�'HQWVLWDWHD

:RUG1HW�HQ�RLQDUULWXWDNR�DGLHUD�EHUHL]NHWD�GDUDELOWHQ�EL� ODQ� �/HDFRFN�HW�DO���������HWD� �7RZHOO�	

9RRUKHHV��������GLUD��EDLQD�DGLHUD�EHUHL]NHWD�H]�GD�KDLQ�[HKHD
���

��%LDN�GDXGH�EDWH]�HUH�FRUSXVHWDQ

RLQDUULWXWD�� ELJDUUHQDN� EDNDUULN� GDUDELO� :RUG1HW�HNR� H]DJXW]D�� QDKL]� HWD� VLQRQLPLD� HUOD]LRUD

EDNDUULN�PXJDWX�

,9�(� (NDUSHQD

.DSLWXOX� KRQHWDQ� :RUG1HW�HNR� H]DJXW]D� SDUDGLJPDWLNRD� GDUDELOHQ� 'HQWVLWDWH� .RQW]HSWXDOHDQ

RLQDUULWXWDNR�GHVDQELJXDW]DLOHD�HUDLNL�HWD�SUREDWX�GXJX��(PDLW]HQ�DUDEHUD�'HQWVLWDWH�.RQW]HSWXDOD

+$'UDNR� HUDELOJDUULD� GHOD� IURJDWX� GXJX�� HWD� :RUG1HW�HNR� H]DJXW]D]� HUOD]LR�L]DHUD

SDUDGLJPDWLNRHQ� EHVWH� IRUPDOL]D]LRDN� EDLQR� KREHWR� EDOLDW]HQ� GHOD� HUDNXWVL� HUH� EDL�� +XUELOSHQ

KRQHN�DGLHUDUHQ�GHILQL]LR�VHQGR�EDWL�KHOW]HQ�GLR��HWD�FRUSXVHWDQ�RLQDUULWXWDNR�WHNQLNHQ�DUD]RULN�H]

GX��KDOD�QROD�HVNX]NR�GHVDQELJXD]LRDUHQ�EHKDUULN�HGR�GDWX�XUULHQ�DUD]RULN�

*XUH�VLVWHPDUHQ�RQXUDN�

• 2QWRORJLD�EDWHNR�DGLHUDWDUD�ORW]HQ�GLWX�WHVWX�HUUHDOHWDNR�L]HQDN�

                                                          
���
�%HUDLHQ�ODQHDQ�HUDELOLWDNR�L]HQ�EDNDUUDUHQW]DW��OLQH����DGLHUD�EHUHL]WHQ�GLWX]WH��:RUG1HW�HN�EHUHL]WHQ�GLWXHQ�DGLHUDN����GLUD�
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• 2LQDUUL�WHRULNR�VHQGRDN�GLWXHQ�HUOD]LR�L]DHUD�HUDELOW]HQ�GX�

• (PDLW]D�RQDN��QDKL]�HWD�WHVWX�]DLOHWDQ�SUREDWX�GXJXQ�

• (GR]HLQ�GRPHLQXWDQ�HUDELO�GDLWHNH�LQRQJR�HJRNLW]DSHQ�EHKDUULN�JDEH�

• .RQSOH[XWDVXQ�DOGHWLN�HUDNDUJDUULD�

• (]�GX�HVNX]NR�GHVDQELJXD]LRDUHQ�EHKDUULN�

• (]�GX�GDWX�XUULHQ�DUD]RULN�

+$'DUHQ�OLWHUDWXUDQ�D]DOW]HQ�GLUHQ�HVSHULPHQWXHNLQ�DOGHUDW]HDQ�JXUH�HVSHULPHQWXDN�DUD]RDUHQ�DOGH

]DLOHQDUL�HJLQ�GLR�DXUUH��DGLHUD�EHUHL]NHWD�[HKHDN��WHVWX�HUUHDOHWDNR�L]HQ�JX]WLDN��HPDLW]D�SDUW]LDODN

ED]WHUWX� HWD� DGLHUD� EDNDUUD� RQW]DW� HPDQ�� (QSLULNRNL� IURJDWX� GXJX� 6XVVQD� ������� HWD� <DURZVN\

�������EDLQD�HPDLW]D�KREHDJRDN�ORUW]HQ�GLWXHOD�WHVWX�VDLO�EHUGLQHDQ��DXVD]�DXNHUDWX� L]DQ�GLUHQ� ODX

WHVWX� ]DEDO� HUDELOLD]� �JX]WLUD� ������� KLW]��� 7HVWXDN� H]� ]LUHQ� LQROD]� HUH� HUUD]DN� GHVDQELJXDW]HNR�

$GLELGH]�� KRULHWDNR� EDW� KXPRUH]NR� HONDUUL]NHWD�PRW]H]� RVDWXD� ]HJRHQ�� +DOD� HUH��:RUG1HW�HNR

DGLHUD� ILQHWDUDNR� GHVDQELJXDW]HDQ� ���NR� GRLWDVXQD� ORUW]HQ� GXJX�� HWD� ILW[DWHJL�PDLODQ

GHVDQELJXDW]HQ�EDGXJX����NRD��(VWDOGXUD�RVR�]DEDOD�GD�� WHVWXHWDNR� L]HQHQ�����GHVDQELJXDW]HQ

GXJX�HWD�

,9�)� (WRUNL]XQHUDNR�ODQD

(JLQGDNR�HVSHULPHQWXHWDQ�ED]LUHQ�KREHWX�]LWH]NHHQ�DORU�EDW]XN�

• 'LVNXUWVR�HJLWXUDUHQ�DUDEHUDNR�WHVWX�]DWLDN�EDWHUD�GHVDQELJXDWX��6HP&RU�FRUSXVDN��WDPDOH]��H]

GX�SDUDJUDIR�PDUNDULN��HWD�H]LQH]NRD�L]DQ�GD�WHVWXDN�GLVNXUWVRDUHQ�HJLWXUDUHQ�DUDEHUD�]DWLW]HD�

+RUUHOD� HJLQ� L]DQH]� JHUR� KLW]DN� EDNDUND� GHVDQELJXDWX� RUGH]� WHVWX� ]DWL� RVR� EDW� EDWHUD

GHVDQELJXDWX� ]LWHNHHQ�� HUDJLQNRUWDVXQ� KREHDJRD� ORUWXD]�� *DLQHUD� GRLWDVXQD� HUH� KREHWXNR

OLW]DWHNH��]HULNXVLULN�H]�GDXNDWHQ�WHVWX�]DWLDN�DOGH�EDWHUD�XW]LNR�]LUHQ�HWD�

• 'HQWVLWDWHDUHQ� QHXUUL� HWD� DGLHUD�DXNHUDNHWDUHQ� DUWHDQ� NRHUOD]LRULN� RWH� GDJRHQ� LNHUW]HD

LQWHUHVJDUULD� L]DQJR� OLW]DWHNH�� .RHUOD]LR� EDW� EDOHJR� 'HQWVLWDWHDUHQ� EDOLR� EDWHWLN� EHKHUD

GDXGHQDN� GHVDQELJXDWX� JDEH� XW]L� HWD� GRLWDVXQD� KREHWXNR� OLW]DWHNH� �HVWDOGXUD� JXW[LW]HDUHQ

WUXNH��

'HVDQELJXD]LRDUHQ� HPDLW]HL� GDJRNLRQHDQ�� HPDLW]D� KREHDJRDN� ORUW]HNR� LQIRUPD]LR� LWXUUL� EHUULDN

JHKLW]HD� H]LQEHVWHNRD� GD�� *XUH� XVWH]� 'HQWVLWDWH� .RQW]HSWXDODN�:RUG1HW�HN� GXHQ� H]DJXPHQGX

SDUDGLJPDWLNRD�H]LQ�KREHWR�XVWLDW]HQ�GX��EDLQD�KRUUHNLQ�H]�GD�QDKLNRD��.DSLWXOX�KRQHWDNR�,9�$��
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DWDOHDQ� LNXVL� GXJXQ�EH]DOD�EHVWHODNR� H]DJXW]D� LWXUULDN� HUH� HUDELOL� EHKDU� GLUD��%L� VDLOHWDQ� EHUHL]LNR

JHQXNH�H]DJXPHQGX�KRUL�

• 'HQWVLWDWH� .RQW]HSWXDOHDQ� LQWHJUDWX� EHKDUUHNR� H]DJXPHQGXD�� :RUG1HW� DEHUDVWXD]� ORUWXNR

]HQD��LNXV�,,,��NDSLWXOXNR�HWRUNL]XQHUDNR�ODQDUL�EXUX]NR�DWDOD��

• 'HVDQELJXD]LRDQ�HUDELOJDUULDN�GLUHQ�EHVWHODNR�H]DJXW]D��+RQHQ�DGLELGHDN�GLUD��DGLELGH]��DGLHUHQ

PDL]WDVXQDN�� EDL� RURNRUUHDQ� HGR� GHVDQELJXDW]HQ� DUL� JDUHQ� WHVWXDQ�� HD� DGLHUD� EDW� NRORND]LR

PRGXUD� D]DOW]HQ� GHQ�� DGLHUD� EDNRLW]DUHQ� LQJXUXDQ� GDJRHQ� HJLWXUD� VLQWDNWLNRDUL� EXUX]NR

LQIRUPD]LRD��SLVWD�VLQWDNWLNRDN��LNXV�/HDFRFN�HW�DO���������HWD�DEDU�

+RUUHOD�DGLHUD�GHVDQELJXD]LRUDNR�VLVWHPD�RVRDJR�EDW�HUDLNLNR�JHQXNH��'HQWVLWDWH�.RQW]HSWXDODUHQ

ELGH]�LQIRUPD]LR�OH[LNDO�VHPDQWLNRD�NRGHW]HQ�GXHQD�HWD�KDX�EHVWH�H]DJXW]DUHNLQ�NRQELQDW]HNR�JDL

GHQD�

7HVL�KDX�LGD]WHQ�DUL�JDUHQ�ELWDUWHDQ��6(16(9$/�W[DSHONHWD
���

�JHUWDW]HQ�DUL�GD��0XQGX�PDLODQ�DGLHUD

GHVDQELJXDW]HQ� GXWHQ� VLVWHPD� KREHUHQHN� SDUWH� KDUW]HQ� GXWH� EHUWDQ�� <DURZVN\�UHQ� ������� ODQD�

'HQWVLWDWH� .RQW]HSWXDOD� HWD� KL]WHJLHWDQ� RLQDUULWXWDNR� EHVWHODNR� HUOD]LR�L]DHUDUHQ� QHXUULDN� �9,�

NDSLWXOXDQ�HUH�D]DOGXNR�]DL]NLJXQDN��LQWHJUDW]HQ�VDLDW]HQ�DUL�JDUD�W[DSHONHWD�KRUUHWDUDNR�

$XUUHNR� NDSLWXOXDQ� DLSDWX� GXJXQ� EH]DOD�� DGLHUD�GHVDQELJXD]LRUDNR� DOJRULWPRDUHQ� LQSOHPHQWD]LR

D]NDUUDJR� EDW� ODQW]HQ� DUL� JDUD�� 81('�HNR� (OHNWUL]LWDWH� HWD� (OHNWURQLND� VDLOHNR� LNHUNXQW]D

WDOGHDUHNLQ�EDWHUD��,7(0
���

�SURLHNWXDUHQ�EDUUXDQ��%HUWVLR�KDX�LQJHQLDULW]D�OLQJXLVWLNRUDNR�*$7(
���

LQJXUXQHDUHQ�EDUUXDQ��&XQQLQJKDP�HW�DO��������LQWHJUDWXWD�HJRQJR�GD�ODVWHU�

                                                          
���
�KWWS���ZZZ�LWUL�EWRQ�DF�XN�HYHQWV�VHQVHYDO�FIS��KWPO

���
�KWWS���VHQVHL�LHHF�XQHG�HV�LWHP�

�
	
�KWWS���ZZZ�GFV�VKHI�DF�XN�UHVHDUFK�JURXSV�QOS�JDWH�



��

9��.DSLWXOXD

7(678�=8=(1.(7$
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.DSLWXOX� KRQHWDQ� 'HQWVLWDWH� .RQW]HSWXDOD� EHVWH� DORU� EDWHQ� DSOLNDW]HQ� VDLDWXNR� JDUD�� WHVWX�

]X]HQNHWD�DXWRPDWLNRDQ��*XUH�LNHUNXQW]D�WDOGHDN�WHVWX�]X]HQNHWDQ�HJLQGDNR�LNHUNXQW]DQ�WUDGL]LRD

EDGX��HWD�]X]HQNHWD�SURSRVDPHQDN�DXWRPDWLNRNL�DXNHUDW]HD�]HLQ�SXQWXWDUDLQR�SRVLEOH�GHQ�HGR�H]

D]WHUWX�QDKL� L]DQ�GXJX��+RUUHWDUDNR�H]�GXJX�'HQWVLWDWH�.RQW]HSWXDOD�EDNDUULN�HUDELOLNR��H]DJXW]D

VLQWDNWLNRD�HUH�JX]WL]�EHKDUUH]NRD�EDLWD��/HKHQEL]L��9�$��DWDOHDQ��WHVWX�]X]HQNHWD�DORUUDUHQ�VDUUHUD

W[LNL� EDW� HWD� DXUUHNDULHQ� D]WHUNHWD� HJLQ� GLWXJX�� 9�%�� DWDOHDQ� HVSHULPHQWXD� EHUD� HJLQ� EDLQR

OHKHQDJRNR� DXUUH�D]WHUNHWDUHQ� EHUUL� HPDQ� GXJX�� 2QGRUHQJR� DWDOHDQ� HVSHULPHQWXDQ� HUDELOLWDNR

WHNQLND�JX]WLDN� ODEXU�D]DOGX��HWD��9�'��DWDOHDQ��HVSHULPHQWXDUHQ�GLVHLQXD��HPDLW]DN�HWD� HEDOXD]LRD

DLSDW]HQ�GLUD��$]NHQLN�NDSLWXOX�KRQHWDNR�HNDUSHQHQ�ODEXUSHQD�HWD�HWRUNL]XQHUDNR�ODQDN�DXUNH]WHQ

GLUD�

9�$� 6DUUHUD�HWD�DXUUHNDULDN

7HVWXHWDNR� LGD]NHWD�HUURUHHQ� RUGHQDGRUH� ELGH]NR� ]X]HQNHWD� RUDLQGLN� LNHUW]HQ� DUL� GHQ� DORUUD� GD�

$UD]R� KRQHQ� HED]SHQ� LGHDOHDQ�� WHVWXDQ� HJLQGDNR� HUURUH� JX]WLDN� SURJUDPD� EDWHN� DXWRPDWLNRNL

]X]HQGXNR�GL]NLROD�HVSHUR�GX�HUDELOW]DLOHDN��*DXU�HJXQ�RUGHD��WHVWX�SUR]HVDGRUHHWDQ��:RUG�������

,VSHOO��������$GXUL]�HW�DO��������DXUNLW]HQ�GXJXQD�]X]HQNHWDUDNR�ODJXQW]D�EHVWHULN�H]�GD�L]DWHQ�

• 6DNDW]H�HGR�RUWRJUDILD�HUURUHDN�GHWHNWDWX]��$GLELGH]�

Lehio* bat apurtu dut.
Ukenduaren uzainak* erlea aldendu zuen.
Araso* hau konpontzeko eskatu dut.

• (UURUH�KRUUHQ�HED]SHQ�SRVLEOHHQ�]HUUHQGD�EDW�HPDQD]��$GLELGH]�
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lehio*: lehia, lesio, leiho
uzaina*: zaina, usaina, uhaina
araso*: eraso, arazo, arasa, arbaso

6LVWHPD�KDXHN�PXJD�JDUEL�EDW]XN�HGXNL�RKL�GLWX]WH��.XNLFK��������

• RUWRJUDILD� HUURUHHN� KLW]� SRVLEOH� EDW� VRUW]HQ� EDGXWH�� H]LQ� GD� GHWHNWDWX��$GLELGH]�� usaina

LGDW]L�QDKL�HWD�VDNDW]H�HUURUH�EDWHQ�RQGRULR]�uhaina�LGD]WHQ�GXJXQHDQ��(UURUH�PRWD�KRQL

EHQHWDNR�KLW]D�HUURUH�GHLWXNR�GLRJX��UHDO�ZRUG�HUURU���HWD�NRQWUDNRDUL��KDX�GD��HUURUHDUHQ�HUUX]

LGDW]LWDNR�KLW]DN�H]�GHQHDQ�H[LVWLW]HQ��H]�KLW]D�HUURUH�GHLWXNR�GLRJX��QRQ�ZRUG�HUURU��

• 3URSRVDPHQ� EDNDUUD� H]LQ� HPDQ� L]DWHD�� +DX� GD� ]X]HQNHWD� JX]WL]� DXWRPDWLNRUDNR� �JL]D�

]X]HQW]DLOHDUHQ�SDUWH�KDUW]H�JDEHNRD��R]WRSR�JDUUDQW]LWVXHQD�

• (UURUH�JUDPDWLNDODN� WRSDW]HNR�]DLOWDVXQDN��$GLELGH]�NRQPX]WDGXUD�HUURUHDN: nik izan

naiz�� 1DKL]� HWD� JUDPDWLNDUHQ� DORU� KRQHWDQ� ODJXQW]HQ� VDLDWX�� JDXU� HJXQJR� WHVWX�

SUR]HVDGRUHHQ� ODJXQW]D� PXJDWXD� GD� RVR�� DODUPD� IDOWVX� JHKLHJL� HWD� H]HU� JXW[L� ]X]HQW]HQ

GXWHODNR��7HVWX�SUR]HVDGRUHDN�EDWH]�HUH�H]�KLW]D�HUURUHHQ�]X]HQNHWDUD�PXJDW]HQ�GLUD�

.DSLWXOX�KRQHWDQ�D]DOGXNR�GHQ�KREHNXQW]D�SURSRVDPHQ�EDNDUUDUHQ�LOGRWLN�GRD��KDX�GD��VDNDW]H

HGR�RUWRJUDILD�HUURUHDN�GHWHNWDWX�RQGRUHQ�SURSRVDW]HQ�GLUHQ�]X]HQNHWHWDWLN�EDNDUUD�DXNHUDW]HD�����

LUXGLDQ� ]X]HQW]DLOH� EDWHQ� HVNHPD� LNXV� GDLWHNH�� *XUL� LQWHUHVDW]HQ� ]DLJXQ� PRGXOXD� SURSRVDPHQ�

KDXWDW]DLOHDUHQD� GD�� HUURUHDUHQ� WHVWXLQJXUXD� D]WHUWX� HWD� KRUUHQ� DUDEHUD� WHVWXLQJXUXDUL� KREHUHQ

ORW]HQ� ]DLRQ� SURSRVDPHQD� DXNHUDW]HQ� GX�� (VDQ� EH]DOD�� EHVWH� EL� PRGXOXHQW]DW� RQGR� JDUDWXWDNR

WHNQRORJLD�EDGDJR��:RUG��������,VSHOO��������$GXUL]�HW�DO���������EDLQD�SURSRVDPHQ�VRUW]DLOHHN�H]

GLRWH� HUUHSDUDW]HQ� WHVWXLQJXUXDUL� HWD� EHUD]� SURSRVDPHQ� HJRNLD� DXNHUDW]HD.� ²]X]HQNHWD

DXWRPDWLNRD.²�LUHNLWD�GDJRHQ�DUD]R�EDW�L]DWHQ�MDUUDLW]HQ�GX��.XNLFK��������
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Testu zuzendua

errore zerrenda

proposamenak

Sakatze/Ortografia
erroreen bilatzailea

Proposamenen
sortzailea

Proposamen
hautatzailea

testua

����LUXGLD��SURSRVDWXWDNR�VLVWHPDUHQ�HVNHPD

9�$��� $SOLND]LRDN�HWD�]X]HQNHWD�DXWRPDWLNRDUHQ�EHKDUUD�

7HVWXHWDQ�DXUNLW]HQ�GLUHQ�HUURUHHQ�LWXUULD��RUGHD��H]�GD�EHWL�JL]D�HUUDNXQW]D��*DXU�HJXQ�WHVWXD�MDWRUUL

H]EHUGLQHWDWLN� HVNXUD� GDLWHNH�� HVNDQHUUDN�� DUNDW]� RSWLNRHWDQ� RLQDUULWXWDNR� LQWHUID]HDN�� DKRWVDUHQ

H]DJXW]DUDNR�JDLOXDN��HGR�DLSDWX�GHQ�JL]D�HUDELOW]DLOHDN�WHNODWXHWDQ�VDNDWXWD��-DWRUUL�KRUUHQ�DUDEHUD

WUDWDPHQGX� H]EHUGLQD� MDVRNR� GX� WHVWXDN�� NDUDNWHUH�H]DJXW]H� RSWLNRD� �2SWLFDO� &KDUDFWHU� 5HFRJQLWLRQ�

GHODNRD�� LGD]NHUDUHQ� H]DJXW]D�� DKRWVDUHQ� WUDWDPHQGXD� HGR� WHVWX�SUR]HVDGRUHD�� (UURUH� EDWHQ

DXUUHDQ�� KDOD� HUH�� DQW]HUD� MRNDWX� EHKDUNR� GXWH�� HUURUHD� GHOD� GHWHNWDWX�� HUURUH� KRUUL� HED]SHQ

SURSRVDPHQ�]HUUHQGD�EDW�SURSRVDWX�HWD�DKDO�GHOD�SURSRVDPHQ�EDNDUUD�OHKHQHWVL��6LVWHPD�KRULHWDQ

JX]WLHWDQ�H]LQ�GD�RURNRUUHDQ�HUURUH�]X]HQNHWDUL�EXUX]�KLW]�HJLQ��EDW]XHQW]DW�HJRNLDJRD�EDLWD�KLW]�

H]DJXW]HD]� KLW]� HJLWHD�� +DOD� HUH� D]NHQ� XUWH� KDXHWDQ� EL� DUD]R� PRWD� KDXHQW]DW� HED]SLGH

DPDQNRPXQDN�SODQWHDW]HQ�DUL�GLUHQH]��EDGDJR�ELHQ�HONDUNHWD�EDW��.XNLFK���������.DSLWXOX�KRQHWDQ

]HKDU�HUURUH�]X]HQNHWDUL�EXUX]�KLW]�HJLQJR�GXJX��EDLQD�WHNQLND�JHKLHQDN�EHVWH�HUHPXHWDUD�HUH�KHGD

GDLWH]NH�

3URSRVDPHQ� EDNDUUDN� DKDOELGHUDW]HQ� GXHQ� ]X]HQNHWD� DXWRPDWLNRD� HJLQ� DKDO� L]DWHNR�� JDXU� HJXQ

VLVWHPD�KDXHN�EL�HUDWDUD�MRNDW]HQ�GXWH�
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�� +L]WHJLD� PXJDWX]�� SURSRVDPHQHQ� ]HUUHQGD� PRW]DJRD� L]DQ� GDGLQ� �DGLELGH]�� DKRWVDUHQ

WUDWDPHQGXDQ�
���

�

�� (UDELOW]DLOHDUHQ�HVNX�XW]L]��D]NHQ�HUDEDNLD�KDU�GH]DQ��WHVWX�SUR]HVDGRUHDN��

%DGLUD� KDOHUH� ]X]HQNHWD� DXWRPDWLNRD� EHKDUNR� OXNHWHQ� DSOLND]LRDN�� DGLELGH]� WHVWXDN� DKRVNDW]HQ

GLWX]WHQ�VLVWHPDN��+DXHQ�NDVXDQ�EHKDUUH]NRD�GD��QDKL]�HWD�DKRVNDWX�EHKDU�GXWHQ�WHVWXDQ�HUURUHDN

HJRQ��WHVWX�RVRD�DKRVNDW]HD��+RUUHWDUDNR�LQRUHQ�ODJXQW]D�JDEH�SURSRVDPHQ�]X]HQD�ELODWX�EHKDU�GD�

KL]WHJLD� PXJDWX� JDEH�� 7HVWXHNLQ� ODQ� HJLWHQ� GXWHQ� HGR� JL]DNLDUHNLQ� HONDUUHNLQW]D� GXWHQ� VLVWHPHQ

VHQGRWDVXQD� HWD� NRPXQLNDW]HNR� JDLWDVXQD� HUH� QDEDUPHQNL� KREHWXNR� OLW]DWHNH�� =X]HQNHWD

DXWRPDWLNRDN� DXUUHUDELGH� JDODQWD� VXSRVDWXNR� OXNH� WHVWX� HWD� SURJUDPHQ� HGL]LRDQ�� RUGHQDGRUH]

ODJXQGXWDNR� DUJLWDUDW]HDQ�� KL]NXQW]HQ� LUDNDVNXQW]DQ�� RUGHQDGRUH]� ODJXQGXWDNR� WXWRUHHWDQ�� GDWX�

EDVHHNLQ� HONDUUHNLQW]DQ� HWD� EDLWD� DKRWVDUHQ� HUDELOHUD� SODQWHD� GDLWHNHHQ� EHVWH� DSOLND]LRHWDQ� HUH

�.XNLFK��������

9�$��� $XUUHNDULDN

=X]HQNHWDUDNR� SURSRVDPHQHQ� DUWHDQ� ]X]HQD� DXNHUDW]HD� KRUUHOD� ]HKD]WX� GDLWHNH�� HUURUHD

SURSRVDPHQ� EDNRLW]DUHNLQ� RUGH]NDW]HDQ� VRUW]HQ� GLUHQ� HVDOGL� SRVLEOHHQ� DUWHDQ� �KREHUHQD�

DXNHUDW]HD��0D\V�HW�DO���������(VDOGL�KREHUHQD�]HLQ�GHQ�HUDEDNLW]HNR�H]DJXW]D�LWXUUL�H]EHUGLQHWDUD

MR�EHKDUNR�GXJX��(]DJXW]D�KRULHQ�LQJXUXDQ�HJLQJR�GXJXQH]�ELEOLRJUDILDUHQ�D]WHUNHWD��LNXV�GH]DJXQ

�0D\V�HW�DO��������HWD��.XNLFK��������ODQHWDQ�/13DUHQ�SUR]HVDPHQGX�NODVLNRDUHQ�DUDEHUD�HJLQLNR

LWXUULHQ�EDQDNHWD�]HLQ�GHQ�

D� (UURUHHQ�LWXUULHL�EXUX]NR�H]DJXW]D

E� 6LQWD[LDUL�EXUX]NRD

F� 6HPDQWLNDUL�EXUX]NRD

9�$���D� (UURUHHQ�LWXUULHL�EXUX]NR�H]DJXW]D

/HKHQEL]LNRD�EDNDUULN�HUDELOW]HQ�GHQHDQ�KLW]�LVRODWXHQ�]X]HQNHWD�GHULW]RQHDQ��LVRODWHG�ZRUG�FRUUHFWLRQ��

HUURUHHQ� LWXUEXUXDN� HWD� HUURUHDN� VRUW]HQ� GLWX]WHQ� IDNWRUHDN� D]WHUW]HQ� GLUD� �VDNDW]H� HUURUHDN�

HQW]XPHQ�VLVWHPHQ�HUURUHDN��HVNDQHUUHQ�HUURUHDN�HWDE����.HUQLJKDQ�HN�HWD��.HUQLJKDQ�HW�DO�������

KRUUHODNR�VLVWHPD�EDW�DXUNH]WHQ�GXWH��(EDOXD]LRD�EL�SURSRVDPHQ�GDX]NDWHQ�HUURUHHQW]DW�HJLWHQ�GD�

���NR�GRLWDVXQD� ORUWX]��*DUDL�EHUGLQHDQ�.XNLFK�HN� �������SURSRVDPHQ�NRSXUXD�HGR]HLQ� L]DQGD

HUH�ODQ�HJLWHQ�GXHQ�VLVWHPD�DXUNH]WHQ�GX��EDLQD�KL]WHJL�PXUUL]WXD�EHKDU�GXHQD������HWD������KLW]

                                                          
���
�$KRWVDUHQ�WUDWDPHQGXDQ�HQW]XQGDNR�HVDOGLDUHQW]DW�LQWHUSUHWD]LR�EDNDUUD�EHKDU�L]DWHQ�GD��6RLQXWLN�DELDWXWD�KLW]D�H]DJXW]HDQ�DXNHUD

EDW�EDLQR�JHKLDJR�HJRWHQ�GD��HWD�DXNHUD�KRULHQ�DUWHDQ�EDNDUUD�XW]L�DKDO�L]DWHNR�H]DJXW]HQ�GLUHQ�KLW]HQ�]HUUHQGD�PXJDW]HQ�GD�
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GLWX]WHQ�EL�KL]WHJLUHNLQ�HJLWHQ�GLWX�VDLDNHUDN���+RQHN��QRVNL�� ODQ�KRQHQ�HUDELOHUD�HUUHDOD�]DODQW]DQ

MDUULNR� OXNH�� .XNLFK�HQ� HPDLW]DN� ���HNR� GRLWDVXQDUHQ� LQJXUXDQ� GDELOW]D�� /DQ� EHUGLQHDQ�

HUURUHDUHQ� WHVWXLQJXUXDUHQ� EHUUL� HGXNL� JDEH� JL]DNLDN� ]HLQ� SXQWXWDUDLQR� ORU� ]H]DNHHQ� KLW]� ]X]HQD

DXNHUDW]HD�����HWD�����DUWHDQ�QHXUWX�]XHQ��%HUH�HVDQHWDQ�KRUUHN�DGLHUD]LNR� OXNH�H]DJXW]D� LWXUUL

KDX�HUDELOW]HQ�GXHQ�VLVWHPD�EDWHQ�JHKLHQH]NR�GRLWDVXQD��%HUDQGXDJR�,QJHOV�HN��������EHUH�WHVLDQ

.HUQLJKDQ�HQ� HWD� �.HUQLJKDQ� HW� DO�� ������ ODQD� PROGDWXNR� GX�� (JLQGDNR� HVSHULPHQWXDN� EL� WHVWX

VRUWDUL�ORWXWD�GDXGH��GDWX�EDVH�EDWHQ�JDOGHNHWD�VLVWHPDNR�HONDUUL]NHWDN�HWD�RUGHQDGRUHHQ�HVNXOLEXUX

EDW��6LVWHPD�WHVWX�KRULHWDUDNR�WUHEDW]HQ�GX��/HKHQEL]LNR�WHVWXDQ����NR�GRLWDVXQD�ORUW]HQ�GX��HWD

ELJDUUHQHDQ��KL]WHJL� ]DEDODJRD�GDXNDQHDQ�����NR�GRLWDVXQD��.HUQLJKDQ� HWD� ,QJHOHV�HQ� ODQ� KDXHQ

VLQWD[L�KHGDSHQDN�RQGRUHQ�HUH�D]WHUWXNR�GLWXJX�

9�$���E� 6LQWD[LD

6LQWD[LD� HUDELOLNR� OXNHHQ� VLVWHPD� EDWHN� HVDOGLDQ� HUURUHD� SURSRVDPHQ� EDNRLW]D]� RUGH]NDW]HDQ

JHOGLW]HQ� GHQ� HJLWXUD� VLQWDNWLNRDUHQ� HJRNLWDVXQD� HJLD]WDWXNR� OXNH�� (JLWXUD� RQDUJDUULHL� GDJR]NLHQ

SURSRVDPHQDN�EDNDUULN�DXNHUDWXNR�OLUDWHNH��HGR�HJRNLWDVXQ�VLQWDNWLNRDUHQ�QHXUUL�EDW�HUDELOL]�JHUR�

SURSRVDPHQDN�HJRNLWDVXQ�QHXUUL�KRUUHQ�DUDEHUD�RUGHQDWXNR�OLUDWHNH��)XQWVHDQ��VHPDQWLNDUHNLQ�HUH

DQW]HNRD�JHUWDWXNR�OLW]DWHNH��HJRNLWDVXQ�NRQW]HSWX�H]EHUGLQDN�HUDELOLD]�

6DNRQDJR� D]WHUWX� DXUUHWLN� LWXUUL� EDNRLW]D�� /13DUHQ� EL� HVNROD� QDJXVLHWDNR� XNLWXD� LNXVLNR� GXJX

KHPHQ� HUH�� WUDGL]LRQDOD� HGR� VLQEROLNRD�� HWD� FRUSXVHWDQ� RLQDUULWXWDNR� HVWDWLVWLNRD�� (ED]SHQ

HVWDWLVWLNRDN�KHGDWXDJRDN�GDXGH�OLWHUDWXUDQ��JXUH�XVWH]�DUUD]RL�QDJXVL�EDWHQJDWLN��WHVWX�HUUHDOHNLQ�ODQ

HJLWHNR� KREHWR� SUHVWDWXWD� GDXGHODNR�� HVWDOGXUD� HWD� VHQGRWDVXQ� DOGHWLN� EDWH]� HUH�� $XUUHUD� MDUUDLWX

DXUUHWLN�HVDQ�EHKDUUD�GDJR�KXUELOSHQ�HVWDWLVWLNRHWDQ�H]DJXW]D� VLQWDNWLNR�HWD� VHPDQWLNRDUHQ�DUWHNR

H]EHUGLQWDVXQD� ODXVRWX� HJLWHQ� GHOD� VDUULWDQ�� KLW]HWDQ� RLQDUULWXWDNR�PDL]WDVXQDN� HUDELOW]HQ� GLWX]WH

HWD�

6LQWD[LDUL�GDJRNLRQH]�QDKL]�HWD�HVDOGLHQ�DQDOLVL�RVRD�GHVLUDJDUULD�OLW]DWHNHHOD�DLWRUWX��.XNLFK��������

NDWHJRULD�HWLNHWD�VRLOHNLQ�ODQ�HJLWHQ�GD�QDJXVLNL��HVDOGLHQ�HJLWXUD�VDNRQDJR�D]WHUWX�JDEH��6DOEXHVSHQD

9RVVH� ������� GD��7HVWXLQJXUXULN�*DEHNR�*UDPDWLND�+HGDWXHWDQ� �$XJPHQWHG�&RQWH[W�)UHH�*UDPDUV�

RLQDUULWXWDNR�DQDOLVL�VLQWDNWLNR�RVRD�SURSRVDW]HQ�EDLWX��1DKL]�HWD�EHUH�ODQD�EDWH]�HUH�HUURUH�PRUIR�

VLQWDNWLNRDN� ]X]HQW]HUD� ]X]HQGX�� H]�KLW]D� HUURUHHQ� NDVXDQ� SURSRVDPHQ� EDNDUUD� DXNHUDW]HQ� HUH

VDLDW]HQ� GD�� %HUH� ODQHDQ� HJLWHQ� GHQ� HEDOXD]LR� NXDQWLWDWLERD� QDKDVJDUULD� GD� RVR�� EDLQD� H]�KLW]D

HUURUHHNLQ�ORUW]HQ�GXHQ�GRLWDVXQD�WHVWX�HUUHDOHWDQ����DUHQ�LQJXUXDQ�OHJRNH��7HVWX�HUUHDOHQ�DXUUHDQ

GRLWDVXQD�DVNR�MDLVWHQ�GHOD�HWD��DQDOL]DW]DLOH�VLQWDNWLNRDN�KDODNRHNLQ�DUD]RDN�GDX]NDOD�DLWRUW]HQ�GX�



9��.$3,78/8$

��

(VWDWLVWLNDQ�RLQDUULWXWDNR�ODQHWDQ�H]DJXW]D�VLQWDNWLNRD�KLW]�MDNLQ�EDWHQ�LQJXUX�KXUELOHDQ�GDXGHQ�KLW]

HWD�NDWHJRULD�PXOW]RHQ�NRQWDNHWDUD�PXJDW]HQ�GD��NDWHJRULD�ELJUDPD�HWD��WULJUDPDN��KLW]�ELJUDPD�HWD

�WULJUDPDN�� HWD� KRULHQ� DUWHNR� NRQELQD]LRDN� �*DOH�	�&KXUFK�� ������0D\V� HW� DO�� ������*ROGLQJ�	

6FKDEHV���������/HKHQEL]LNR�ODQHDQ�WHVWXLQJXUXULN�JDEH�ODQ�HJLWHQ�]XHQ�VLVWHPDUL��.HUQLJKDQ�HW�DO�

������NDWHJRULD�ELJUDPD�HWD��WULJUDPDN�JHKLW]HQ�GL]NLRWH��$3�1HZVZLUH�FRUSXV�]DEDOHWLN����
�

�KLW]�

MDVRWDNRDN��HWD�]X]HQW]DLOHDUHQ�GRLWDVXQD����WLN������UD�LJRW]HQ�GD���0D\V�HW�DO��������*ROGLQJ�	

6FKDEHV�� ������ ODQHWDQ� H]�KLW]HQ� ]X]HQNHWD� DXWRPDWLNRD� EDLQR� KDUDQW]DJR� GRD]�� EHQHWDNR� KLW]D

HUURUHDN� GHWHNWDWX� HWD� ]X]HQGX� QDKL� EDLWLWX]WH�� *ROGLQJ� HWD� 6FKDEHV�HQ� NDVXDQ� LQJHOHVH]� PDL]

JHUWDWX� RKL� GLUHQ� EL� KLW]HQ� DUWHNR� QDKDVNHWDN� D]WHUW]HQ� GLWX]WH� ���� ELNRWH� JX]WLUD��� DGLELGH]

wheather/whether� HGR� dairy/diary�� 6LVWHPDN� dairy� HGR� diary� DXUNLW]HQ� GXHQHDQ�� EHUH

WHVWXLQJXUXD� D]WHUWX� HWD� HUURUH� EDW� GHOD� HUDEDNL� GH]DNH�� EHVWH� KLW]D]� RUGH]NDWX]�� (]DJXW]D

VLQWDNWLNRD� EL� HUDWDUD� HUDELOW]HQ� GD�� DOGH� EDWHWLN� NDWHJRULD�WULJUDPDN� HUDELOL]� NDWHJRULD� HJRNLHQD

HVOHLWXNR�GXHQ�HWLNHWDW]DLOHD�GDJR��0D\V�HW�DO���������HWD�EHVWHWLN�KLW]�NDWHJRULD]�RVDWXWDNR�ELJUDPD

HWD� WULJUDPD� QDKDVWXDN� �<DURZVN\�� ������� (WLNHWDW]DLOHD� NDWHJRULD� H]EHUGLQD� GXWHQ� KLW]HQ� DUWHDQ

HUDEDNLD�KDUW]HNR�JDL�GD��weather�L]HQD��whether�NRQMXQW]LRD���EDLQD�NDWHJRULD�EHUGLQD�GXWHQHDQ

H]� �dairy� HWD�diary� L]HQDN� GLUD�� HVQHNL� HWD� DJHQGD� HVDQDKLD� GXWHQDN���$]NHQHNR� ELNRWHDUHQW]DW

KRQDNR�KLW]�NDWHJRULD�WULJUDPDN�MDVRW]HQ�GX�diary�UHQ�DOGHNR�HELGHQW]LD�

in POSS-DET _

+DX�GD��dairy/diary�UHQ�DXUUHDQ�in�SUHSRVL]LRD�HWD�HGXWH]NR�GHWHUPLQDQWHD�GDXGHQHDQ�diary

KREHWVLNR� GD�� 6LVWHPD� KRQHWDQ� H]DJXW]D� VLQWDNWLNR� HWD� VHPDQWLNRD� H]� GDXGH� EHUHL]LWD�� ELDN� HUD

QDKDVLDQ�HUDELOW]HQ�EDLWLUD��HWD�EHUD]�HPDLW]DN�EHKHUDJR�LNXVLNR�GLWXJX�

,QJHOV�HQ� ������� ������ ODQHDQ� OHKHQDJR� DLSDWXWDNR� HUURUHHQ� LWXUEXUXDUHQ� HUHGXD� HWD� H]DJXW]D

VLQWDNWLNRDUHQ� HUHGXD� NRQELQDW]HQ� GLUD�� %LJDUUHQD� NDWHJRULD�ELJUDPHWDQ� RLQDUULWXWDNR� 0DUNRYHQ

(UHGX�(]NXWX� �+LGGHQ�0DUNRY�0RGHO�� EDWH]� HJLWHQ� GX�� (]DJXW]D� VLQWDNWLNRD� HUDELOLWDNR� EL� WHVWXHL

KHUWVLNL� ORW]HQ� ]DLH�� WHVWX�EDNRLW]DUHQW]DW� WUHEDW]HQ�EDLWX� EHUH� VLVWHPD�� 7HVWX� EHUUL� EDWHQ� DXUUHDQ

VLVWHPD� EHUUL]� WUHEDWX� EHKDUNR� OLW]DWHNH�� (PDLW]HL� GDJRNLRQH]�� H]DJXW]D� VLQWDNWLNRDN� QDEDUPHQ

KREHW]HQ� GLWX� HPDLW]DN� H]�KLW]� HUURUHHQ� NDVXDQ�� ���WDQ� RQGR� ]X]HQW]HQ� EDLWX� OHKHQEL]LNR

HVSHULPHQWXDQ��H]DJXW]D�VLQWDNWLNR�JDEH������HWD�����ELJDUUHQJRDQ��JDEH������

9�$���F� 6HPDQWLND

(]DJXW]D�VHPDQWLNRD�HUDELOW]HQ�GXHQ�VLVWHPD�VLQEROLNR�LQSOHPHQWDWXULN�H]�GXJX�H]DJXW]HQ��VLVWHPD

HVWDWLVWLNRDN� EDL� RUGHD��+DXHWDQ� H]DJXW]D� VHPDQWLNRD� HUUHSUHVHQWDW]HNR� DJHUNLGHW]DN� �FRRFFXUUHQFH�

HUDELOL� RKL� GLUD�� KDX� GD�� WHVWXLQJXUXNR�1� KLW]HNR� OHLKR� EDWHDQ� KLW]DN� ]HQEDW� DOGL]� D]DOW]HQ� GLUHQ
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NRQWDW]HDQ��+DOD�HJLWHQ�GXWH�*ROGLQJ�HWD�6FKDEHV�HN��������VLQWD[LDUL�EXUX]NR�H]DJXW]D��<DURZVN\�

������Q� SURSRVDWXWDNRDUHNLQ� KHGDWX]�� *RUDJRNR� DGLELGHDUHNLQ� MDUUDLWX]� KRQDNR� KDX� L]DQ� OLWHNH

dairy�UHQ�DOGHNR�HELGHQW]LD�VHPDQWLNR�EDW�

milk ± 10 hitzetako leiho barruan

(]DJXW]D� VLQWDNWLNR� HWD� VHPDQWLNRD� NRQELQDWXD]� ��� ELNRWHUHQW]DW� HJLQGDNR� HVSHULPHQWXHWDQ

���HWLN������UD�GRD]HQ�GRLWDVXQDN�ORUW]HQ�GLWX]WH�

*RUDJR�EL� DOGL]� DLSDWX� GXJX�<DURZVN\�UHQ� ������� ODQD�� %HUH]� H]� GD� WHVWX�]X]HQNHWDUL� EXUX]NRD�

)UDQWVHVHUD� HWD� HVSDLQLHUDNR� KLW]HWDQ� D]HQWX� HJRNLD� MDUW]HDUL� EXUX]NRD� EDL]LN�� +DOD� HUH� EHUDN

HUDELOLWDNR�H]DJXW]D� LWXUUL� HWD� DOJRULWPRDN�*ROGLQJ�HN�DSOLNDWX� ]LWXHQ� �*ROGLQJ�� ������*ROGLQJ�	

6FKDEHV�� ������ WHVWX�]X]HQNHWDQ�� ,QIRUPD]LRD� MDVRW]HNR� SUR]HGXUD� EHUD� GD� ELHWDQ�� DXUUHUDJR

LNXVLNR� GXJXQ� EH]DOD�� (]EHUGLQWDVXQ� QDJXVLD� LQIRUPD]LRD� NRQELQDW]HNR� PHWRGRDQ� GDW]D�

<DURZVN\�N� HUDEDNLD� KDUW]HNR� �dairy/diary�� HELGHQW]LD� LQGDUWVXHQD� HUDELOW]HQ� GX�� *ROGLQJ�HN�

RUGHD�� HELGHQW]LD� JX]WLDN� NRQELQDWX� QDKL� GLWX�� HPDLW]D� KREHDJRDN� DWHUD� QDKLDQ�� (ELGHQW]LDN

HVWDWLVWLNRNL��%D\HV�HQ�HUUHJHOD�PHGLR��NRQELQDWX�DKDO�L]DWHNR�EHUDLHQ�DUWHNR�GHSHQGHQW]LD�H]DEDWX

EHKDUUD� GDJR�� HWD� EHUD]� KHXULVWLNR� EDW]XN� HUDELOW]HQ� GLUD� KRUUHWDUDNR�� QDKLNR� DG� KRF� GLUHQDN�

<DURZVN\�UHQ� PHWRGRD� VLQSOHDJRD� GD�� HUDJLQNRUUDJRD� NRQSXWD]LRDQ�� HWD� *ROGLQJ�HQ� ������

DUWLNXOXDQ� D]DOW]HQ� GHQH]� NRQELQD]LRDUHNLQ� GRLWDVXQDUHQ� LUDED]LD� DSDOD� OLW]DWHNH� �EDWH]�EHVWH

�����WLN������UD��

(]DJXW]D�LWXUULHQ�NRQELQD]LRDUL�EXUX]��EHVWH�WHVWXLQJXUX�EDWHDQ�0pQq]R�UHQ�WDOGHDN��0pQq]R�HW�DO�

������ *HQWKLDO� HW� DO�� ������ DGLPHQ� DUWLIL]LDO� EDQDWXDQ� RLQDUULWXWDNR� RUWRJUDILD� HWD� JUDPDWLND

]X]HQW]DLOH�EDW�SURSRVDW]HQ�GX��H]DJXW]D�LWXUUL�H]EHUGLQDN�NRQELQDW]HQ�GLWXHQDN��6LVWHPD�KDX�/13

WUDGL]LRQDODUHQ�EDLWDQ�NRND�GH]DNHJX��EDLQD�QDKL]�HWD� VLVWHPD� LQWHUHVJDUULD� LUXGLWX�� H]�GX� HPDLW]D

NXDQWLWDWLERULN�DXUNH]WHQ�

9�%� 6LQWD[LDQ�HWD�VHPDQWLNDQ�RLQDUULWXWDNR�]X]HQNHWDUHQ�ELGHUDJDUULWDVXQD

6HPDQWLNDN�SURSRVDPHQ�EDNDUUD� DXNHUDW]HNR�RUGXDQ� HJLQ� OH]DNHHQ� HNDUSHQD�QHXUW]HNR�EL� DXUUH�

D]WHUNHWD� HJLQ� JHQLWXHQ�� EDWD� HXVNDUDUDNR� HWD� EHVWHD� IUDQWVHVHUDNR�� /HKHQEL]LNRDQ�� H]DJXW]D

VLQWDNWLNRDUHNLQ�EDNDUULN�]X]HQNHWD�HJRNLD�H]LQ�GHOD�SURSRVDWX�DUUD]RLW]HQ�GD��ELJDUUHQHDQ��,'+6�

UHQ��$JLUUH�HW�DO��������H]DJXW]D�EDVHDQ�GDJRHQ�LQIRUPD]LRDN�HWD�'HQWVLWDWH�.RQW]HSWXDODN�RLQDUUL

RQD�HVNDLQW]HQ�GXWHOD�
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9�%��� (XVNDUDUHQ�D]WHUNHWD

=X]HQNHWDUDNR� VLVWHPD�GLVHLQDWX� DXUUHWLN�� VLQWD[L� HWD� VHPDQWLNDUHQ� HNDUSHQD� QHXUWX� QDKL� JHQXHQ�

+RUUHWDUDNR� HXVNDUD]� HJLQGDNR� HUURUHHQ� FRUSXVD� ELOGX� HWD� RUWRJUDILD�HUURUHHQ� D]WHUNHWDUL� HNLQ

JHQLRQ� �$JLUUH�� ������� $]WHUNHWD� KRQHWDQ� LQJXUXQH� LGHDO� EDW� DXUUHVXSRVDWX� ]HQ�� KDX� GD�� DQDOLVL

VLQWDNWLNR� VHQGR��RVR�HWD� VDNRQD��EDLWD� H]DJXW]D� VHPDQWLNR�RVRD�HUH��$QDOLVL� VLQWDNWLNRD�SHUWVRQD

EDWHN� VLPXODWX� ]XHQ�� (]DJXW]D� VHPDQWLNRD� DSOLNDW]HNR� RLQDUUL� L]DWHD]� JDLQ�� SURSRVDPHQDN

ED]WHUW]HNR�EHUH�JDLWDVXQD�HUH�QHXUWX�]HQ��$GLELGH]�

Laguntza behar dut arazo hau kopontzeko*.

kopontzeko* ⇒ konpontzeko, kopontzako

Laguntza behar dut arazo hau konpontzeko ONDO
Laguntza behar dut arazo hau kopontzako  GAIZKI

$GLELGHNR� HUURUHDN� EL� SURSRVDPHQ� GLWX�� OHKHQEL]LNRD� DGLW]D� HWD� ELJDUUHQD� L]HQD� �NRSD� L]HQDUHQ

SOXUDO�KXUELOD���/HKHQEL]LNR�SURSRVDPHQD�VLQWD[L�DOGHWLN�RQDUJDUULD�GD��H]�KRUUHOD�ELJDUUHQD�

6HPDQWLNDUL� GDJRNLRQHDQ� H]DJXW]D� VHPDQWLNR� WUDGL]LRQDOD� HUH� KDUWX� JHQXHQ� NRQWXDQ�� KDXWDSHQ�

PXUUL]SHQDN�DOGH�EDWHWLN�HWD�HUOD]LR�L]HUD�OH[LNDO�NRQW]HSWXDOD�EHVWHWLN�

+DXWDSHQ�PXUUL]SHQDN�DGLW]�HWD�DGMHNWLERHQ�DUJXPHQWXHN�EHWHEHKDUUH]NR�H]DXJDUUL�OH[LNDODN�GLUD�

$GLELGH]�

konpondu [agente:pertsona, objektu:gailu edo faktore kognitibo]

apurtu [agente: animali, objektu: izaki fisiko]

+RUUHN�HVDQ�QDKLNR� OXNH�NRQSRQGX�HNLQW]DUHQ�DJHQWHD�SHUWVRQDUHQ�EDW� L]DQ�EHKDUNR� OLW]DWHNHHOD�

HWD� HNLQW]DUHQ� REMHNWXD� JDLOX� HGR� IDNWRUH� NRJQLWLERUHQ� EDW�� (]DJXW]D� KRUL� HUDELOL]�� HUURUHD

DUJXPHQWX�EDWHDQ�HPDWHQ�GHQHDQ
���

��DUJXPHQWX�KRUUHQ�KDXWDSHQ�PXUUL]SHQD�EHWHW]HQ�H]�GLWX]WHQ

SURSRVDPHQDN�HUUHIXVDWXNR�GLUD��,NXVL�GLW]DJXQ�SDUH�EDW�DGLELGH�

Araso* hau konpontzeko eskatu dut.
araso* ⇒ eraso, arazo, arasa, arbaso
       [gailu edo faktore kognitibo] ⇒ arazo, arasa

Lehioa* apurtu da.
lehio* ⇒ lehia, lesio, leiho
       [izaki fisiko] ⇒ leiho

                                                          
���
� +DXWDSHQ�PXUUL]SHQDN� HUDELOL� DKDO� L]DWHNR� DQDOLVL� VLQWDNWLNRD� EHKDU� GD�� JXW[LHQH]� DGLW]DUHQ� DUJXPHQWX� QDJXVLHQDN� H]DJXWXNR

GLWXHQD�
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.RQSRQW]HQ� DGLW]DUHQ� VXEMHNWXD� JDLOX� HGR� IDNWRUH� NRJQLWLER� EDW� L]DQ� EHKDU� GD�� HWD� DUDVR�UHQ

SURSRVDPHQHWDWLN� EL� EDNDUULN� EHWHW]HQ� GXWH� PXUUL]SHQD�� DUD]R� HWD� DUDVDN�� %HVWH� DGLELGHDQ�

DSXUWXUHQ�REMHNWXD�L]DNL�ILVLNR�EDW� L]DQ�EHKDU�GD��EHUD]� OHKLRD�UHQ�SURSRVDPHQHWDWLN�OHKLD�HWD�OHVLR

ED]WHU� GDLWH]NH�� OHLKR� EDNDUULN� XW]L]�� +DXWDSHQ�PXUUL]SHQDN� DSOLNDWX� DKDO� L]DWHNR�� DQDOLVL

VLQWDNWLNRDN�DGLW]DUHQ�DUJXPHQWXDN��DJHQWH��REMHNWX��HWD�DEDU��]HLQW]XN�GLUHQ�HPDQ�EHKDUNR�GLJX�

(UOD]LR�L]DHUD� OH[LNDO�NRQW]HSWXDOD�'HQWVLWDWH�.RQW]HSWXDODUHQ�ELGH]�NDONXOD�GDLWHNH��LNXVL�,,,��HWD

,9�� NDSLWXOXDN��� 3URSRVDPHQ� SRVLEOH� HWD� WHVWXLQJXUXNR� L]HQHQ� DUWHNR� 'HQWVLWDWHD� QHXUWX�� HWD

'HQWVLWDWH� PD[LPRD� GXHQ� L]HQD� L]DQJR� OLW]DWHNH� WHVWXLQJXUX� KRUUHQW]DW� KXUELOHQD�� $GLELGHNR

HVDOGLDQ�� X]DLQ�HQ� SURSRVDPHQHQ� HWD� WHVWXLQJXUXDQ� GDXGHQ� L]HQHQ� �XNHQGX� HWD� HUOH�� DUWHNR

'HQWVLWDWHD�QHXUWX�HWD�XVDLQ�HN�HGXNLNR�OXNH�'HQWVLWDWH�PD[LPRD�

Ukenduaren uzainak* erlea aldendu zuen
uzainak* ⇒ zainak, usainak

usainx)erle},a({ukendu,dentsitate
}zainusain,{

⇒
∈x

max

7HVWXDN� ,UDOH� SURJUDPDNR� LNDVOH� EDW]XHL� MDVRDN� GLUD� �0DULW[DODU� 	� ,ODUUD]D�� ������� (XVNDUDUHQ

H]DJXW]D�PDLOD�HUWDLQD�GHQH]�RUWRJUDILD�HUURUHHWDQ�RSDURD�GD��EDLWD� VLQWD[L�HUURUHHWDQ�HUH��*X]WLUD

���WHVWX�GLUD��������KLW]��+RULHWDWLN�;X[HQ�]X]HQW]DLOH�RUWRJUDILNRDN�������RNHUW]DW�MR�]LWXHQ��QDKL]

HWD� ���� H]� L]DQ� EHQHWDNR� HUURUHDN�� DGLELGH]� L]HQ� SURSLR� EDW]XN��� ���� HUURUH� SURSRVDPHQLN� JDEH

JHOGLWX�]LUHQ��HWD���HQW]DW�]X]HQNHWD�HJRNLD�H]�]HJRHQ�SURSRVDPHQHQ�DUWHDQ
���

��+RUUHN�����HUURUH

X]WHQ� GLWX� ]X]HQW]HNR� PRGXDQ�� EDLQD� ���N� SURSRVDPHQ� EDNDUUD� GXWHQH]� WUDWDPHQGXD� EHKDU

GXWHQDN�����GLUD��LNXVL�����WDXOD��

                                                          
���
�;X[HQ�HQ�DOGH�HVDQ�EHKDUUD�GDJR�HUURUH�EDW]XN�RVR�JDLW]DN�]LUHOD��HWD�EHVWDOGH�D]WHUNHWD�KDX�HJLQ�]HQHWLN��������;X[HQHQ�EHUWVLR

EHUULDN�DWHUD�GLUHOD�
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Testu kopurua 48
Hitzak guztira 8.290
Hitz okerrak (Xuxen) 1.022
   Zuzenak 102
   Proposamenik gabekoak 520
   Proposamen zuzenik ez 95
   Proposamenekin 305
Proposamenak 305
   Proposamen bakarra 123 %40
   Proposamen anitz 182 %60
Proposamen anitz 182
   Sintaxia 128 %70
   Semantika 54 %30
Semantika 54
   Proposamen bakarra 34 %63
   Proposamen anitz 11 %20
   Ez du ezer egiten 9 %16
����WDXOD��HXVNDUDUDNR�D]WHUNHWDUHQ�HPDLW]DN

(]DJXPHQGX� VLQWDNWLNRD� SURSRVDPHQ� EDNDUUD� DXNHUDW]HNR� JDL� ]DWHNHHQ� HUURUHHQ����HDQ�� EDLQD

���HDQ� SURSRVDPHQ� EDW� EDLQR� JHKLDJR� XW]LNR� OLWX]NH� VHPDQWLNDUHQ� HVNX�� /HKHQDJR� DLSDWXWDNR

KDXWDSHQ�PXUUL]SHQ� HWD� 'HQWVLWDWH� .RQW]HSWXDOD� HUDELOL]� HUURUH� KRULHQ� ���UDNR� SURSRVDPHQ

EDNDUUD�DXNHUDW]HNR�JDL�L]DQJR�OLW]DWHNH��QDKL]�HWD�SURSRVDPHQ�EDW]XN�H]DEDWX���HGR���SURSRVDPHQ

JHOGLWXNR�OLUDWHNH����DQ��HWD����DQ�H]�GD�JDL�SURSRVDPHQLN�DXNHUDW]HNR�

6HPDQWLNDUL�HVSDUUX�]DEDOD�D]DOW]HQ�]DLR

$XUUH�D]WHUNHWD� KRQHWDWLN� VLQWD[LDN� EHUH� NDEX]� JHKLHQH]� HUURUHHQ� ���D� NRQSRQGXNR� OXNHHOD

HUDNXVWHQ� GX�� QDKL]� HWD� DQDOL]DW]DLOH� VLQWDNWLNR� SHUIHNWXD� VLPXODWX�� HWD� JRJRDQ� L]DQGD� HXVNDUDN

LQIRUPD]LR� PRUIRVLQWDNWLNR� DVNR� HVNDLQW]HQ� GXHOD� EHVWH� KL]NXQW]HNLQ� DOGHUDWX]� JHUR�� %HUD]

VHPDQWLNDUL� HVSDUUX� ]DEDOD� JHUDW]HQ� ]DLR�� JXW[LHQH]� HUURUHHQ� ���D�� HWD� HUURUH� KRULHWDWLN� ���

NRQSRQW]HUD� KHO� GDLWHNH�� 6LQWD[L� HWD� VHPDQWLND� SHUIHNWXD� VXSRVDWX]� HUH� HUURUH� JXW[L� EDW]XN

]X]HQW]HNH� JHOGLW]HQ� GLUD�� +RULHWDUDNR� EHVWH� LQIRUPD]LR�LWXUUL� EDW]XN�� KDOD� QROD�� PXQGXDUHQ

H]DJXW]D�� SUDJPDWLND�� HWD� DEDU� KDUWX� EHKDUNR� OLUDWHNH� NRQWXDQ�� +RQD� KHPHQ� D]NHQHNR� NDVXDUHQ

DGLELGH�EDW�

Astoa handia izanez, eta erlia* txikia izanez, …
erlia* ⇒ eria, erlea, erbia, erdia

(UOD]LR�L]DHUD�VHPDQWLNRDN�HULD�HWD�HUGLD�ED]WHUWXNR�OLWX]NH��EDLQD�H]�GDJR�DUUD]RLULN�HUOHD�HGR�HUELD

DXNHUDW]HNR�

9�%��� /33/�UHQ�+(%DUHQ�HJRNLWDVXQDUHQ�D]WHUNHWD

(]DJXW]D�VHPDQWLNRD�EHKDUUH]NRD�EDGD��QRQ�HJRQJR�GD�MDVRWD�H]DJXW]D�KRUL"�=HLQ�HUUHSUHVHQWD]LR

HUHGX�HUDELOLNR�GXJX"�(]DJXW]D�KRUL�H]�EDGDJR�MDVRWD�QRQGLN�HWD�QROD�HVNXUD�GH]DNHJX"
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2UDLQ� DUWH� EL� H]DJXW]D� VHPDQWLNR� DLSDWX� GLWXJX�� KDXWDSHQ�PXUUL]SHQDN� HWD� HUOD]LR�L]DHUD� OH[LNDO�

NRQW]HSWXDOD��%LJDUUHQHUDNR�LNXVL�GXJX�'HQWVLWDWH�.RQW]HSWXDOD�IRUPDOL]D]LR�HJRNLD�GHOD��HWD�QROD

LQSOHPHQWD�GDLWHNHHQ�:RUG1HW�H]DJXW]D�EDVHDUHQ�JDLQHDQ��LNXV�,,,�&���DWDOD���$]WHU�GH]DJXQ�RUDLQ

DGLELGH� EDWHQ� ELGH]� QROD� KHGD� GDLWHNHHQ� 'HQWVLWDWH� .RQW]HSWXDOD� +(%DQ� GDXGHQ� KDXWDSHQ�

PXUUL]SHQHL�ORWXWDNR�LQIRUPD]LRD�HUH�LQWHJUDW]HNR�

Le cheé* de la police ha reunit vingt hommes sur la place du village.

cheé* ⇒ chef, cher, chez, chié, chéri, chic

3URSRVDPHQ� HWD� WHVWXLQJXUXDUHQ� DUWHDQ� KDLQEDW� HUOD]LR� WRSD� GDLWH]NH� /33/�UHQ� H]DJXW]D�EDVHDQ�

EDL�'HQWVLWDWH�.RQW]HSWXDOD�DSOLNDW]HNR��LNXV�����LUXGLD���EDL�KDXWDSHQ�PXUUL]SHQDN�HED]WHNR��LNXV

����LUXGLD���%L�LUXGLHWDQ�D]DOW]HQ�GLUHQ�HUOD]LRDN�/33/�NR�+(%DQ�MDGD�H[LVWLW]HQ�GLUD��$LSDW]HNR�GD�

:RUG1HW�HQ� H]� EH]DOD�� +(%� KRQHWDQ� HUOD]LR� SDUDGLJPDWLNRH]� JDLQ� EHVWHODNR� HUOD]LR� DVNR� HUH

EDGDXGHOD� �DGLELGH]� ���� LUXGLNR� HGXNLW]DLOH�� HGR� ���� LUXGLNR� DJHQWH�� LNXV� ,,�� NDSLWXOXD� HUH��� HWD

'HQWVLWDWH�.RQW]HSWXDOD�KRULHWD]�EDOLD�]LWHNHHQ�

����LUXGLD��FKHI�HWD�SROLFH�HQ�NRQW]HSWXHQ�DUWHNR�HUOD]LRD

����LUXGLD��UHXQLU�HQ�KDXWDSHQ�PXUUL]SHQD�FKHI�HN�QROD�EHWH
GH]DNHHQ

2QGRULR]��/33/�WLN�HUDX]LWDNR�+L]WHJL�(]DJXW]D�%DVHDN�]X]HQNHWDUDNR�EHKDUUH]NRD�GHQ�H]DJXW]D

VHPDQWLNR�KRUL�HVNDLQW]HQ�GXHOD�LNXVL�GXJX�²KRQL��EXUX]NR�DUJLELGH�JHKLDJRWDUDNR� LNXV��$JLUUH�HW

DO������$JLUUH�HW�DO�����²�

9�%��� %LGHUDJDUULWDVXQ�D]WHUNHWDUHQ�RQGRULRDN

2UDLQ�DUWH�D]DOGXWDNRDUHQ�DUDEHUD�RQGRULR�KDXHWDUD�LULWVL�JDUD�

police I 1

edukitzaile

chef I 1

tête I 2

hiperonimo

reunir I 1

agente

chef I 1

personne I 1

hiperonimo
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• (]DJXW]D�VLQWDNWLNRD�H]�GD�QDKLNRD��LNXV�9�%���DWDOD��

• (]DJXW]D� VHPDQWLNRDUHQ� HUDELOHUD� EHKDUUH]NRD� HWD� SRVLEOHD� GD�� IUDQWVHVHUDNR� HUDLNL� GHQ

/33/�UHQ�H]DJXW]D�EDVHDN�HUDNXVWHQ�GXHQ�EH]DOD��LNXV�9�%���DWDOD��

2QGRULR]�HVSHULPHQWX�HUUHDO�EDW�SUHVWDW]HNR�DUUD]RLDN�EDGDXGH��%HVWDOGH��H]DJXW]D� LWXUUL�KDXHNLQ

HVSHULPHQWX�HUUHDOLVWD�EDW�GLVHLQDW]HNR�RUGXDQ�KDLQEDW�PXJD�DJHUWX�]DL]NLJX�

• )UDQWVHVHUDNR�+(%DUHQ�HVWDOGXUDN�WHVWX�OLEUHDUHNLQ�ODQ�HJLWHD�JDODUD]WHQ�GX�

• +DXWDSHQ�PXUUL]SHQDN� H]� GDXGH� MDVRWD� H]� +(%DQ
� �

�� H]�:RUG1HW�HQ�� H]� HWD� HVNXUDJDUUL

GDXGHQ�EHVWH�H]DJXW]D�EDVH�RURNRUUHWDQ�HUH�

• $QDOLVL� VLQWDNWLNR� RVRD� HJLQJR� GLJXQ� VLVWHPDULN� H]� GXJX� HVNXUD�� +RUUHODNR� VLVWHPD

EHKDUUH]NRD�GD�KDXWDSHQ�PXUUL]SHQDN�GDJR]NLHQ�KLW]HL�DSOLNDWX�DKDO�L]DWHNR�

0XJD� KDXHN� EXOW]DWX� JLQWX]WHQ� HVSHULPHQWX� HUUHDOD� LQJHOHVHUDNR� SUHVWDW]HQ�� HVWDOGXUD� ]DEDOHNR

:RUG1HW� JDLQHDQ� 'HQWVLWDWH� .RQW]HSWXDOD� HUDELOL]�� EDLQD� KDXWDSHQ�PXUUL]SHQLN� HWD� HUOD]LR� H]�

SDUDGLJPDWLNRULN�JDEH��%HVWDOGH��FRUSXVHWDQ�RLQDUULWXWDNR�KDLQEDW�WHNQLNHN�HUH�QRODEDLWHNR�H]DJXW]D

VHPDQWLNRD� LVODGDW]HQ� GXWHQH]� �<DURZVN\�� ������ *ROGLQJ� 	� 6FKDEHV�� ������� KRUUHODNRDN

LQJHOHVHUDNR�FRUSXV�]DEDO�EDWHWLN�HVNXUDW]HD�HUH�ELGHUDJDUULW]DW�MR�JHQXHQ�

9�&� (UDELOLWDNR�WHNQLNDN

6HPDQWLND� NRQWXDQ� KDUW]HQ� GXWHQ� WHNQLNH]� JDLQ�� H]DJXW]D� VLQWDNWLNRUDNR� 0XUUL]SHQ�JUDPDWLND

HUDELOL�GD��HWD�HVNXUD�HJRQ�]LWH]NHHQ�EHVWH�KHXULVWLNRDN�HUH�H]�GLUD�ED]WHUWX��7DPDOH]�KLW]�LVRODWXHQ

]X]HQNHWDUDNR�HUHGXULN�H]LQ�L]DQ�JHQXHQ�HVNXUDWX��+DXHN�GLUD�HUDELOL�GLWXJXQ�WHNQLNDQ�

9�&��� 0XUUL]SHQ�JUDPDWLND��0*�

0XUUL]SHQ�JUDPDWLND�WHVWX�OLEUHDUHQ�DQDOLVL�VLQWDNWLNRUDNR�VRUWX�]HQ��VHQGRWDVXQ�HWD�HVWDOGXUD�]DEDOD

KHOEXUX�� +DLQEDW� KL]NXQW]DWDQ� DSOLNDWX� EDGD�� HXVNDUD� EDUQH�� LQJHOHVHUDNR� NDWHJRULD� HWLNHWDW]DLOH

EH]DOD� HGXNL� GX� DUUDNDVWD� KDQGLHQD� �.DUOVVRQ� HW� DO�� ������� *XUL� GDJRNLJXQHDQ�� 0XUUL]SHQ�

*UDPDWLND�L]DQJR�GD�SURSRVDPHQDN�DXNHUDW]HNR�L]DQJR�GXJXQ�H]DJXW]D�VLQWDNWLNRD�

9�&��� 'HQWVLWDWH�.RQW]HSWXDOD��'.�

(]DJXW]D� VHPDQWLNRD�:RUG1HW� JDLQHDQ� ODQ� HJLQJR� GXHQ�'HQWVLWDWH�.RQW]HSWXDODN� HPDQJR� GLJX

�LNXV� ,,,�%� DWDOD��� +RQHQ� DUDEHUD�� SURSRVDPHQ� JX]WLDN� L]HQDN� GLUHQHDQ�� EHUDLHQ� DUWHDQ

                                                          
�	�
�+(%DQ�KDXWDSHQ�PXUUL]SHQDN�HUDX]WHNR�EHKDUUH]NR�H]DJXW]D�HJRQ�EDGDJR��DXUUHNR�DWDOHNR�DGLELGHDN�HUDNXVWHQ�GXWHQH]��EDLQD�H]

GLUD�RUDLQGLN�ILVLNRNL�HUDX]L�
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WHVWXLQJXUXDUHNLNR�'HQWVLWDWH� DOWXHQD�GXHQD� DXNHUDWXNR�JHQXNH��'HQWVLWDWH�.RQW]HSWXDOD� DGLHUHQ

DUWHNR�QHXUULD�L]DQLN��'HQWVLWDWH�DOWXHQHNR�DGLHUD�GXHQ�L]HQD�DXNHUDW]HQ�GD��'HQWVLWDWHD�QHXUW]HNR

RUGXDQ� LQJXUXNR� ��� L]HQ� KDUWX� GLUD� WHVWXLQJXUX� EH]DOD�� KLW]HQ� DGLHUD� GHVDQELJXD]LRDQ� HPDLW]D

RQHQDN�ORUWX�GLUHQ�EHUDN�

9�&��� 0DL]WDVXQD��%0�HWD�'0�

%L�PDL]WDVXQ� MDVR�GLUD�� KLW]HQ�PDL]WDVXQ�RURNRUUD�� ,SDUUDPHULNDNR� LQJHOHVHUDNR� HVWDQGDU� ELODNDWX

GHQ�%URZQ�FRUSXVHWLN�KDUWXD� �)UDQFLV�	�.XFHUD�� ������� HWD� GRNXPHQWXDQ�EHUWDQ� GDXGHQ�KLW]HQ

PDL]WDVXQD��/HKHQEL]LNRDUL�%0�HWD�ELJDUUHQDUL�'0�GHLWX�GLHJX�

9�&��� 7HVWXLQJXUXD�NRQWXDQ�KDUW]HQ�GXWHQ�PHWRGR�HVWDWLVWLNRDN��76�

<DURZVN\�UHQ�ODQD��������KDUWX�JHQXHQ�RLQDUULW]DW��LNXV�ODQ�KRQL�EXUX]NR�RKDUUDN�,9�$���DWDOHDQ��

%HUH�ODQHDQ�H]�EH]DOD�JXUHDQ�H]LQH]NRD�GD�DOGH]�DXUUHWLN�SURSRVDPHQHQ�PXOW]RD�PXJDW]HD��HUURUHD

HGR]HLQ�KLW]HWDQ�D]DOGX�GDLWHNH�HWD��LNXV�9�$���DWDOD���+RUL�GHOD�HWD�PDL]WDVXQ�JRUGLQDN�ILW[DWHJLHWDQ

JRUGH�HWD�SURSRVDPHQDN�]X]HQW]HNR�RUGXDQ�NDONXODWXNR�GLUD�EHKDUUH]NR�QHXUULDN�

0DL]WDVXQ� LQIRUPD]LRD� ELOGX� DKDO� L]DWHNR�� OHKHQEL]L� %URZQ� FRUSXVD� WRNHQL]DWX� HWD� RQGRUHQ

ELJUDPDN��WULJUDPDN�HWD�OHLKR�MDNLQ�EDWHQ
� �

�DJHUW]HQ�GLUHQ�KLW]�SDUHDN�ILW[DWHJL�EDW]XHWDQ�JRUGH�GLUD�

EDNRLW]DUHQ� DJHUSHQ� NRSXUXD� ]HQEDWXWD� GDJRHOD�� *XUH� NDVXDQ� H]� NDWHJRULDN� H]WD� OHPDN� HUH� H]

JHQLWXHQ� HUDELOL�� KLW]�IRUPDN� VRLOLN�� 1HXUUL� HVWDWLVWLNR� EH]DOD� ORJ�VLQHVJDUULWDVXQD� �ORJ�OLNHOLKRRG�

HUDELOL� GXJX�� <DURZVN\�UHQ� PRGXDQ�� /RJ�VLQHVJDUULWDVXQD� HUDELOW]HDUHQ� DEDQWDLOD�� HUDEDNLD

WRSDWXWDNR� HELGHQW]LD� LQGDUWVXHQDUHQ� DUDEHUD� KDUW]HD� GD�� %HVWH� QHXUULHNLQ� HELGHQW]LD� JX]WLDN

NRQELQDWX�EHKDU�GLUD�SUR]HVX�JDUHVWLDJR�EDWHDQ��SUR]HVX�JX]WLD�PRWHOGX]�DEDQWDLOD�JHKLHJLULN�DWHUD

JDEH��LNXVL�9�$���DWDOD��

9�&��� %HVWHODNR�KHXULVWLNRDN��+��HWD�+��

(VSHULPHQWXDN� HJLQ� DKDOD� KHXULVWLNR� VLQSOH� EDW]XHQ� EHKDUUD� LNXVL� JHQXHQ�� $OGH� EDWHWLN� VDUULWDQ

SURSRVDPHQHQ�DUWHDQ�L]HQ�QDJXVLDN�DJHUW]HQ�]LUHOD�LJDUUL�JHQXHQ��QDKL]�HWD�HUURUHDUHQ�OHKHQEL]LNR

KL]NLD�[HKHD� L]DQ��+DODNRHWDQ� L]HQ�QDJXVLDN�]LUHQ�SURSRVDPHQDN�DUD]R�JDEH�H]DED�]LWH]NHHQ� �+�

KHXULVWLNRD��

%HVWH�DOGHWLN��LQJHOHVH]�KLUX]SDODX�OHWUDWDNR�HUURUHHWDUDNR�SURSRVDPHQDN�XJDULHJLDN�VXHUWDW]HQ�GLUD�

6LVWHPDUHQ�GRLWDVXQD�HUURUH� ODEXU�KRULHWDUDNR�HUDQW]XQLN�HPDQ�JDEH�KREHWXNR�]HODNRDQ�JHXQGHQ

�+��KHXULVWLNRD��

                                                          
� �
���/HLKRDUHQ�]DEDOHUD����KLW]HWDNRD�L]DQ�GD�
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9�&��� .RQELQD]LRD��ER]NHWD

/DX� PHWRGR� HWD� EL� KHXULVWLNR� VLQSOH� LNXVL� GLWXJX�� 7HNQLND� KHWHURJHQHRDN� GLUHQH]� H]� GD� HUUH]D

DXUULNXVWHD�]HLQ�L]DQJR�GHQ�GHQDN�NRQELQDW]HNR�VLVWHPDULN�KREHUHQD��+RUL�GHOD�HWD���WHNQLNHQW]DW

9,�'��� DWDOHDQ� HUDELOLWDNR� VLVWHPD� EHUD� HUDELOLNR� GXJX�� ER]NHWD��+�� KHXULVWLNRDN� H]� GXHQH]� NDOH

HJLWHQ�EHWL�DSOLNDWX�L]DQ�GXJX��+��H]�RUGHD��6LVWHPD�RVRDUHQ�HVNHPD�����LUXGLDQ�LNXVL�GDLWHNH�

Bigramak

Dokumentua Dokumentuko
Maiztasunak

Maiztasun
Orokorrak

Agerkidetzak

Hizkuntzaren
corpusa

Trigramak

Murriztapen
Gramatika

WordNet

Dentsitate
kontzeptuala

TS

Murriztapen
Gramatika

DM

BM

Proposamen
zerrenda

Proposamen
zerrenda

Proposamen
zerrenda

Proposamen
zerrenda

Proposamen
zerrenda

Bozketa

Dokumentu
zuzendua

Dokumentua Proposamen
zerrenda

����LUXGLD��SURSRVDPHQDUHQ�KDXWDSHQHUDNR�H]DJXW]D�LWXUULDN�HWD
NRQELQDW]HNR�VLVWHPD

9�'� ,QJHOHVHUDNR�HVSHULPHQWXDN

7HNQLND� EDNRLW]DN� SLVX� H]EHUGLQD� HGXNL� GH]DNHHQH]� ER]NDW]HUDNR� RUGXDQ�� WHNQLND� HWD� SLVXHQ

DXNHUDNHWD�HVSHULPHQWXD�HJLWHQ�JHQXHQHNR�WHVWXDUL�ORWXD�H]�HJRWHD�ORUWX�EHKDU�JHQXHQ��+RUUHWDUDNR

NRQELQD]LR� JX]WLDN� OHKHQEL]LNR� FRUSXV� EDWHQ� JDLQHDQ� SUREDWX� HWD� RQHQDN� DXNHUDWX� JHQLWXHQ�

$XNHUDWXWDNR�NRQELQD]LR�KRULHN�EHVWH�FRUSXV�H]EHUGLQHDQ�SUREDWX�]LUHQ��HPDLW]DN�EDLH]WDW]HNR�

9�'��� $XNHUDWXWDNR�FRUSXVDN��VRUWXWDNR�HUURUHDN�HWD�EHQHWDNR�HUURUHDN

%L�FRUSXV�DXNHUDWX�JHQLWXHQ�HVSHULPHQWXUDNR��$OGH�EDWHWLN�%URZQ�FRUSXVHNR�GRNXPHQWX�EDW]XHWDQ

HUURUH� DUWLIL]LDODN� VRUWX� JHQLWXHQ� DXVD]�� HWD� EHVWHWLN� EHQHWDNR� HUURUHDN� ]HX]NDQ� WHVWXDN� ELOGX
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JHQLWXHQ��/HKHQEL]LNRDQ�HUURUHHQ�]X]HQNHWD�]HLQ�GHQ�DXWRPDWLNRNL�MDNLQ�GH]DNHJXQH]��QDKL�EH]DLQ

KDQGLD� HJLQ� GH]DNHJX�� HWD� EHUD]� EHUHEL]LNRD� GD� VDLDNHUD� H]EHUGLQ� DVNR� HJLWHNR�� %LJDUUHQDN� DOGL]�

EHQHWDNR�WHVWX�EDWHQ�DXUUHDQ�HVSHUR�JHQH]DNHHQ�HPDLW]DUHQ�EHUUL�HPDQJR�OLJXNH�

/HKHQEL]LNRUDNR� �� EHUWVLR� HJLQ� JHQLWXHQ�� 'DPHUDX�UHQ� ������� OHJHDN� MDUUDLWX]� EDWH]�EHVWH� ��

KLW]HWDQ�EHKLQ�HUURUH�EDW�VRUW]HQ�GXHQ�DQWLVSHOO�SURJUDPD��ODQ�KRQHWDUDNR�HVSUHVNL�JDUDWXD����DOGL]

HJLNDULWX� JHQXHQ� DOGH]� DXUUHWLN� DXNHUDWXWDNR� %URZQ� FRUSXVHNR� ODJLQ� EDWHUDNR�� &RUSXV� KRQL

DUWLIL]LDOD� GHLWXNR�GLRJX��%R]NHWD�VDLDNHUD� H]EHUGLQDN� HJLQ� DKDO� L]DWHNR�� DLSDWX� EH]DOD�� FRUSXV� KDX

ELWDQ�]DWLWX�]HQ��]DWL�EDWHQ�ODX�WHVWX�HWD�EHVWHDQ�EHVWH�ODXDN��LNXVL�GDWXDN�����WDXODQ��

%HQHWDNR�HUURUHDN�GLWXHQ�FRUSXVD��EHQHWDNR� FRUSXVD��%DQN� RI�(QJOLVK�GHODNR�FRUSXVHWLN� DOGL]NDULHQ

WHVWXDN� ELOGX]� MDVR� JHQXHQ�� +DXHWDUDNR� EDL�� HVNX]� HUDEDNL� L]DQ� EHKDU� JHQXHQ� ]HLQ� ]HQ� HUURUH

EDNRLW]DUHQ�]X]HQNHWD�

1. erdia 2. erdia benetakoa
Hitzak 47.584 47.584 39.733
Topatutako erroreak 1.354 1.403 519
Proposamendun erroreak 1.354 1.403 369
Ispell-en proposamenak 7.242 8.083 1.257
Proposamen anitzeko erroreak 810 852 158
Erroredun hitz luzeak (H2) 968 980 331
Hauentzako proposamenak (H2) 2.245 2.313 807
Proposamen anitzekoak (H2) 430 425 124

����WDXOD��HUURUH�FRUSXVHQ�GDWXDN�
/HKHQHQJR�EL�]XWDEHDN�FRUSXV�DUWLIL]LDODUL�GDJR]NLR�

%L� FRUSXV� KDXHN� LVSHOO� L]HQHNR� LQJHOHVHUDNR� ]X]HQW]DLOHWLN� SDVDWX� JHQLWXHQ�� &RUSXV� DUWLIL]LDOHUDNR

DUD]R� JDEH� WRSDWX� ]LWXHQ� HUURUHDN� HWD� VRUWX� SURSRVDPHQDN�� %HQHWDNR� FRUSXVHDQ� DUD]RDN� L]DQ

]LWXHQ������KLW]HQW]DW�H]�EDLW]XHQ�SURSRVDPHQLN�VRUWX��JHKLHQDN�L]HQ�EHUH]LDN�HGR�KLW]�DUURW]DN��

*X]WLUD� ������� ������ HWD� ���� HUURUH� ]HXGHQ� FRUSXV� EDNRLW]HDQ�� ]HJR]NLHQ� SURSRVDPHQHNLQ�

3URSRVDPHQ�EDNDUUHNRDN�NHQGXWD�����������HWD�����HUURUH�JHUDWX�]LW]DL]NLJXQ�WUDWDW]HNR������WDXODQ

+��KHXULVWLNRD�DSOLNDWX]�JHUR��KDX�GD��HUURUH�ODEXUUDN�NRQWXDQ�KDUWXNR�H]�EDJHQLWX��JHOGLW]HQ�GHQ

HUURUH� NRSXUXD� HUH� D]DOW]HQ� GD�� +RQHN� HPDWHQ� GLJX� HJLQ� EHKDUUHNR� ODQDUHQ� QHXUULD�� $GLELGH]�

EHQHWDNR� WHVWXDQ� HUURUHHQ� HUGLDN� EDLQR� JHKLDJR� SURSRVDPHQ� EDNDUUD� GDXND�� HWD� SURSRVDPHQ

DQLW]HNR�HUURUHHN�EDWH]�EHVWH������SURSRVDPHQ�GLWX]WH��HUURUH� OX]HDN� VRLOLN�NRQWXDQ�KDUWX]�JHUR�

DOGL]�������

9�'��� (PDLW]DN

(EDOXD]LRUDNR�RQGRNR�KLUX�QHXUULDN�HUDELOL�GLWXJX�
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• (VWDOGXUD�� SURSRVDPHQHQ� EDW� DXNHUDW]HQ� GHQ� DOGL� NRSXUXD�� KDX� GD�� HUDQW]XQLN� H]

GDJRHQHDQ�H]LN�

• 'RLWDVXQD��SURSRVDPHQ�DXNHUDNHWD�HJLQ�GHQHDQ��]X]HQD�]HQEDW�DOGL]�JHUDWX�GHQ�

• $XNHUDWXWDNR� SURSRVDPHQDN�� EDWH]�EHVWH� ]HQEDW� SURSRVDPHQ� DXNHUDWX� L]DQ� GLUHQ� HUURUH

EDNRLW]HNR�

9�'���D� .RQELQD]LR�KREHUHQHQ�ELODNHWD

(VDQ�EH]DOD��FRUSXV�DUWLIL]LDODUHQ�HUGLDQ�HJLQ�JHQLWXHQ� OHKHQEL]LNR� VDLRDN������ WDXODQ�D]DOW]HQ�GLUD

WHNQLND�EDNRLW]HUDNR� ORUWXWDNR�HPDLW]DN��KDOD�QROD�NRQELQD]LR�DUUDNDVWDWVXHQHQ�HPDLW]DN��EHWL�HUH

SURSRVDPHQ� DQLW]� GLWX]WHQ� HUURUHHQW]DW�� KDX� GD�� SURSRVDPHQ� EDNDUUHNRDN� NRQWXDQ� HGXNL� JDEH�

+RULHN�NRQWXDQ� HGXNLNR�EDOLUD� HPDLW]DN�KREHDN� OLUDWHNH�� QRVNL�� EDLQD� RNHUUDJR� DGLHUD]LNR� OXNHWH

WHNQLND�EDNRLW]DUHQ�HUDJLQNRUWDVXQD��7HNQLND�LVRODWXHQ�DUWHDQ�'0�HWD�76HN�ORUWX�]LWX]WHQ�HPDLW]D

DLSDJDUULHQDN� �WDXODQ� LOXQ� D]DOW]HQ� GLUHQDN��� GHQDN� HUH� DXVD]� ORUWXNR� OLUDWHNHHQ� HPDLW]DN� HUUD]

JDLQGLWX]��'.DN�ORUW]HQ�GLWX�HPDLW]D�DSDOHQDN��HVWDOGXUD�DOGHWLN�EDWH]�HUH��NDVXHQ���DQ�EDNDUULN

EDLWD�HUDQW]XWHNR�JDL��$XUUHUDJR�D]WHUWXNR�GXJX�KRUL�

.RQELQD]LRHQ� DUWHDQ� JXW[L� EDW]XN� HUDNXVWHQ� GLWXJX�� KREHUHQDN� LOXQ� D]DOW]HQ� GLUHQ

0*��'0��76�� HWD� 0*��'0��76�� GLUD�� KDX� GD�� 0XUUL]SHQ�*UDPDWLNDN� ERWX� EDW�

'RNXPHQWXNR� 0DL]WDVXQD� ERWX� EDW� HWD� 7HVWXLQJXUXNR� (VWDWLVWLNHN� ERWX� EDW� HGR� EL� MDVRW]HQ

GLWX]WHQHNR�NRQELQD]LRDN��KXUUHQH]�KXUUHQ��'RLWDVXQ�JRUHQD�EHUD]����NRD�GD��HVWDOGXUD�LD�RVRD]�

HWD������SURSRVDPHQ�XW]LD]�EDWH]�EHVWH�

+LW]�OX]HDN�EDNDUULN�]X]HQW]HQ�DKDOHJLQGX]�JHUR��+���RUGXDQ�HVWDOGXUD�LD�HUGLUD�MDLVWHQ�GD��GRLWDVXQ

NDVX�RQHQHDQ��0*��'0��76��+������UDLQR�KHOW]HQ�GHODULN������SURSRVDPHQ�XW]LD]�



7(678�=8=(1.(7$�$8720$7,.2$

���

%Estal. %Doi. #prop

Oinarrizko teknikak
Ausazkoak 100,00 23,70 1,00
MG 99,75 78,09 3,23
DK 8,27 75,28 1,01
BM 93,70 76,94 1,00
DM 84,20 81,96 1,03
TS 94,48 84,94 1,02
ausazkoak+H2 52,70 36,05 1,00
MG+H2 52,57 90,68 2,58
BM+H2 48,04 81,38 1,00
DM+H2 38,48 89,49 1,03
TS+H2 47,79 89,77 1,02
Konbinazioak
MG1+DM2 99,88 83,93 1,28
MG1+DM1+BM1 99,88 81,83 1,04
MG1+DM1+BM1+DK1 99,88 81,83 1,04
MG1+DM1+TS1 99,88 86,45 1,12
MG1+DM1+TS2 99,88 85,45 1,07
MG1+DM2+H2 52,70 91,86 1,43
MG1+DM1+BM1+H2 52,70 88,14 1,06
MG1+DM1+BM1+DK+H2 52,70 87,91 1,05
MG1+DM1+TS1+H2 52,70 92,12 1,11
MG1+DM1+TS2+H2 52,70 90,32 1,09

����WDXOD��SURSRVDPHQ�DQLW]�GXWHQ
HUURUHHWDUDNR�HPDLW]DN�����HUGLD��

%Estal %Doi #prop

Oinarrizko teknikak
Ausazkoak 100,0 23,71 1,00
DM 84,04 81,42 1,03
TS 95,39 84,90 1,02
Ausazkoa+H2 50,12 34,35 1,00
DM+H2 36,32 87,66 1,04
TS+H2 46,93 86,35 1,02
Konbinazioak
MG1+DM2 99,41 83,59 1,31
MG1+DM1+BM1 99,41 79,81 1,05
MG1+DM1+BM1+DK1 99,41 80,05 1,05
MG1+DM1+TS1 99,53 86,14 1,15
MG1+DM1+TS2 99,53 85,26 1,07
MG1+DM2+H2 50,12 90,12 1,50
MG1+DM1+BM1+H2 50,12 84,24 1,06
MG1+DM1+BM1+DK+H2 50,12 84,47 1,06
MG1+DM1+TS1+H2 50,12 88,70 1,16
MG1+DM1+TS2+H2 50,12 86,59 1,07

����WDXOD��SURSRVDPHQ�DQLW]�GXWHQ
HUURUHHWDUDNR�HPDLW]DN�����HUGLD��

9�'���E� .RQELQD]LR�KREHUHQHQ�HJLD]WDSHQD

%HKLQ�NRQELQD]LR�KREHUHQDN�]HLQW]XN�L]DQ�]LWH]NHHQ�]HKD]WX�HWD�JHUR��FRUSXV�DUWLIL]LDODUHQ�ELJDUUHQ

HUGLDUHNLQ� SUREDWX� JHQLWXHQ�� ���� WDXODQ� LNXVWHQ� GHQ� EH]DOD� HPDLW]DN� PDQWHQGX� ]LUHQ�� QDKL]� HWD

NXDQWLWDWLERNL� ]HUW[REDLW� MDLWVL� RURNRUUHDQ��+RQHN� IURJDW]HQ� GX� NRQELQD]LR� KREHUHQDN� RURNRUUDN

GLUHOD��H]�GDXGHOD�FRUSXVDUL�ORWXWD�

9�'���F� %HQHWDNR�HUURUHHQ�FRUSXVD

$UWLIL]LDONL� VRUWXWDNR� HUURUHHN� HPDLW]DN� EDOGLQW]D� ]LW]DNHWHODNRDQ�� EHQHWDNR� HUURUHHQ� FRUSXVDUHQ

JDLQHDQ� SUREDWX� JHQLWXHQ� NRQELQD]LR� KREHUHQDN�� EDL� HWD� RLQDUUL]NR� WHNQLNDN� HUH
���

�� ���� WDXODNR

HPDLW]HN�DGLHUD]WHQ�GXWHQ�EH]DOD��NRQELQD]LR�KREHUHQDN�PDQWHQGX�HJLWHQ�GLUD��EDLQD�GRLWDVXQ�HWD

SURSRVDPHQ�NRSXUXDN�GH]HQWH�RNHUWX��+RUUHOD�SXQWDNR�GRLWDVXQD�+��HUDELOL�EDULN����NRD�GD���

SXQWX�JXW[LDJR�������SURSRVDPHQ�XW]L]��HWD�+��HUDELOLWD���������SXQWX�JXW[LDJR��HWD������

2LQDUUL]NR� WHNQLND� JX]WLHQ� EHKHUDNDGD� LNXVLWD� HUH�� EHUH]LNL� DLSDJDUULD� GD� 'RNXPHQWXHQ

0DL]WDVXQDUHQD� ���� SXQWX� JXW[LDJR� HVWDOGXUDQ�� ��� SXQWX� JXW[LDJR� GRLWDVXQHDQ�� LNXVL� ���� HWD� ���

WDXOD���+DX�H]�GD�KDUULW]HNRD�� L]DQ�HUH�EHQHWDNR�FRUSXVHNR�GRNXPHQWXDN�PRW]DN�GLUD�RVR��EDWH]

EHVWH����KLW]HNRDN�

                                                          
���
�'HQWVLWDWH�.RQW]HSWXDODUHNLQ� H]� JLQHQ� VDLDWX�� EHUH� HVWDOGXUD� ����� HWD� EHQHWDNR� HUURUH� NRSXUXD� ������ W[LNLDN� L]DQLN�� RQGRULRDN

DWHUDW]HNR�ODJLQ�W[LNLHJLD�]HODNRDQ�
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-DLWVLHUD�RURNRUUDUHQ�DUUD]RLDN�HUURUHHQ�L]DHUDQ�EHUWDQ�HJRQ�GDLWH]NH��EHQHWDNR�HUURUHDN�DUWLIL]LDODN

EDLQR�]DLODJRDN�VXHUWDWX�GLUHODNR�HGR��%HVWDOGH�DLSDWX�EHKDUUD�GDJR�GLDOHNWRHQ�DUWHNR�JDWD]ND�EDWHQ

DXUUHDQ� HUH� HJRQ� JDLWH]NHHOD�� %URZQ� FRUSXVD� (VWDWX� %DWXHWDNR� LQJHOHVH]� HWD� %DQN� RI� (QJOLVK

%UHWDLQLD�+DQGLNRD]�GDXGH�HWD�

%Estal. %Doi. #prop.

Oinarrizko teknikak
Ausazkoak 100,00 29,75 1,00
MG 98,10 62,58 2,45
DM 30,38 62,50 1,13
BM 96,20 54,61 1,00
TS 93,21 74,16 1,05
Ausazkoak+H2 76,54 34,52 1,00
MG+H2 75,93 73,98 2,52
DM+H2 12,35 75,00 1,05
BM+H2 72,84 60,17 1,00
TS+H2 67,28 75,36 1,03
Konbinazioak
MG1+DM2 100,00 70,25 1,99
MG1+DM1+BM1 100,00 55,06 1,04
MG1+DM1+TS1 100,00 78,51 1,56
MG1+DM1+TS2 100,00 75,94 1,09
MG1+DM2+H2 76,24 75,81 2,15
MG1+DM1+BM1+H2 76,54 59,68 1,05
MG1+DM1+TS1+H2 76,54 81,58 1,53
MG1+DM1+TS2+H2 76,54 78,11 1,08
����WDXOD��SURSRVDPHQ�DQLW]�GXWHQ�HUURUHHWDUDNR

HPDLW]DN��EHQHWDNR�FRUSXVD�

%Estal. %Doi. #prop.

Oinarrizko teknikak
Ausazkoak 100,00 69,92 1,00
MG 99,19 84,15 1,61
DM 70,19 93,05 1,02
BM 98,37 80,99 1,00
TS 97,02 89,10 1,02
Ausazkoak+H2 89,70 75,47 1,00
MG+H2 89,43 90,30 1,57
DM+H2 61,52 97,80 1,00
BM+H2 88,08 85,54 1,00
TS+H2 85,64 91,50 1,01
Konbinazioak
MG1+DM2 100,00 87,26 1,42
MG1+DM1+BM1 100,00 80,76 1,02
MG1+DM1+TS1 100,00 90,80 1,24
MG1+DM1+TS2 100,00 89,70 1,04
MG1+DM2+H2 89,70 90,94 1,43
MG1+DM1+BM1+H2 89,70 84,89 1,02
MG1+DM1+TS1+H2 89,70 93,10 1,20
MG1+DM1+TS2+H2 89,70 91,80 1,03

����WDXOD��HPDLW]D�RURNRUUDN
�EHQHWDNR�FRUSXVD��

9�'��� (EDOXD]LRD

2LQDUUL]NR�WHNQLNHL�GDJRNLRQH]��HPDLW]HN�RQGRNR�RQGRULRHWDUD�JDUDPDW]DWH�

• 0XUUL]SHQ�*UDPDWLND� H]� GD� HVSHUR� ]LWHNHHQ� EH]DLQ� ELNDLQD�� HUURUH� GH]HQWH� VRUW]HQ� EDLWX

HUURUHGXQ�WHVWXHWDQ�DSOLNDWX�GXJXQHDQ�����NR�GRLWDVXQD�EDNDUULN�EHQHWDNR�FRUSXVHDQ��

• 'HQWVLWDWH�.RQW]HSWXDODUHQ� HPDLW]DN� DSDODN� GLUD�� 3URSRVDPHQ� JX]WLDN� L]HQDN� L]DQ� EHKDU

GLUHQH]��HUURUHHQ���DQ�EDNDUULN�DSOLNDWX�DKDO�L]DQ�GD�

• %URZQ�0DL]WDVXQD�H]�GD�EDWHUH�HUDJLQNRUUD�

• 'RNXPHQWXNR� 0DL]WDVXQDN� HPDLW]D� RQDN� ORUW]HQ� GLWX�� WHVWXDN� PRW]HJLDN� H]� EDGLUD

�EHQHWDNR�FRUSXVDUHQ�NDVXDQ�JHUWDWX�GHQ�EH]DOD��

• 7HVWXLQJXUX�(VWDWLVWLNDN� GLUD� ]DODQW]DULN� JDEH� HPDLW]D� KREHUHQDN� ORUW]HQ� GLWX]WHQDN�

HVWDOGXUD��GRLWDVXQ�HWD�SURSRVDPHQ�NRSXUXDUL�GDJRNLRQHDQ�
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7HNQLND� H]EHUGLQHQ� ER]NHWD� ELGH]NR� NRQELQD]LRDUL� HVNHU� 7HVWXLQJXUX�(VWDWLVWLNHQ� HPDLW]DN

KREHW]HD�ORUW]HQ�GD��GRLWDVXQ�JRUHQD�HWD�HUDEDWHNR�HVWDOGXUD�ORUWX]��+RUUHWDUDNR�0*��'0�HWD�76

WHNQLNDN� NRQELQDW]HD� QDKLNRD� GD�� %HVWHHQ� ODJXQW]DN� H]� GX� HPDLW]D� H]HUWDQ� KREHW]HQ�� +�

KHXULVWLNRD�HUDELOJDUULD�GD�GRLWDVXQD�DOW[DW]HNR��EDLQD�HVWDOGXUD����UD�MDLVWHQ�GD�

6LVWHPDUHQ� LUWHHUD�]HLQ� L]DQJR� OLW]DWHNHHQ�QHXUW]HNR�SURSRVDPHQ�EDNDUUHNR�HUURUHDN�HUH�NRQWXDQ

KDUWX�EHKDU�GLUD��LNXVL�����WDXOD���'DWX�KRULHQ�DUDEHUD�EL�LUWHHUD�SODQWHDWX�GDLWH]NH�

• (UDEDWHNR� HVWDOGXUD�� ���HNR� GRLWDVXQD�� HWD� SURSRVDPHQ� EDNDUUD� ��� HUURUHWLN� ��WDQ

�0*��'0��76���

• 'RLWDVXQ� JRUHQD�� ����� EDLQD� ���HNR� HVWDOGXUD� HWD� SURSRVDPHQ� EDNDUUD� �HWLN� �WDQ

�0*��'0��76��+���

7HNQLNHQ� HNDUSHQDUHQ� D]WHUNHWD� HJLWHDQ�� PHWRGR� WUDGL]LRQDOHQ� DXUUHDQ�� PHWRGR� HVWDWLVWLNRDN

SRUWDHUD� KREHDJRD� HGXNL� GXHOD� LNXVL� GXJX�� EDL� GRLWDVXQ� HWD� EDL� HVWDOGXUD� DOGHWLN� HUH��0XUUL]SHQ�

*UDPDWLNDUHQ� ELGH]� SURSRVDPHQDN� ED]WHUW]HDQ� HUDQWVLWDNR� HUURUHD� ���NRD� EDGD�� 'HQWVLWDWH

.RQW]HSWXDODN�GRLWDVXQ�KREHD�ORUW]HQ�GX�����HNRD�FRUSXV�DUWLIL]LDOHDQ��EDLQD�HVWDOGXUD�RVR�DSDOD]�

6LQWD[L�� VHPDQWLND� HWD� NRORND]LRHL� EXUX]NR� LQIRUPD]LRD� MDVRW]HQ� GXWHQ� 7HVWXLQJXUX�(VWDWLVWLNHN

HUUD]�JDLQGLW]HQ�GXWH�EHVWH�EL�KRULHQ�NRQELQD]LRD��]DODQW]DULN�JDEH�

'HQWVLWDWH� .RQW]HSWXDOD� HWD� 7HVWXLQJXUX�(VWDWLVWLNHQ� HPDLW]HQ� DUWHNR� DOGHD� DUJLW]HNR�� OHKHQEL]L

'.�SURSRVDPHQ� JX]WLDN� L]HQDN� GLUHQHDQ�EDNDUULN� DSOLND� GDLWHNHHOD� DLSDWX� EHKDU� GD��'RLWDVXQDUL

GDJRNLRQH]� '.DN� H]� GX� WHVWXLQJXUXDQ� DJHUW]HQ� GLUHQ� L]HQHQ� WD[RQRPLDUL� EXUX]NR� LQIRUPD]LRD

EHVWHULN�� 76HN� RUGHD� FRUSXVHWLN� HUDX]LWDNR� LQIRUPD]LR� LQSOL]LWX� DEHUDWVD� GDXNDWH�� EDL� NDWHJRULD

H]EHUGLQHQ�DUWHNRD��EDLWD�WD[RQRPLNRD�H]�GHQ�H]DJXW]DUL�EXUX]NRD�HUH�

7HVWXLQJXUX�(VWDWLVWLNHQ�HPDLW]DN��KDOD�HUH��<DURZVN\�N��������NRQWDW]HQ�GLWXHQDN�EDLQR�GH]HQWH

DSDODJRDN�GLUD��1DKL]�HWD�JXN�NDWHJRULD�HWD�OHPDN�H]�HUDELOL��DUUD]RL�QDJXVLHQD�EHUDN�PDL]�JHUWDW]HQ

GLUHQ� QDKDVWH�PXOW]R� �FRQIXVLRQ�VHW�� JXW[L� EDW]XHQW]DW� HEDOXDW]HQ� GXHOD� L]DQ� GDLWHNH�� *XUH� NDVXDQ

DXUULNXVL� H]LQ� GDLWH]NHHQ� HUURUHHQW]DW� SURSRVDPHQD� DXNHUDWX� EHKDUUD� GDJR�� QDKL]� HWD

SURSRVDPHQHQ�KRULHQW]DNR�PDL]WDVXQDN�RVR�ED[XDN�L]DQ��,,,�'���DWDOHDQ�D]DOGX�]DLJXQ�GDWX�XUULHQ

DUD]RD��� +RQHN�� QRVNL�� HUDEDNLDUHQ� ILGDJDUULWDVXQD� HUDEDW� PXJDW]HQ� GX�� $UD]R� KRQHN� H]� GDXND

HED]SHQ� HUUD]LN�� 3URSRVDPHQ� EDW]XHN� PDL]WDVXQ� ED[XD� GXWHQH]�� SHQWVDWX� GDLWHNH� FRUSXV

KDQGLDJRDN�HUDELOLWD�KRULHQ�PDL]WDVXQD� LJRNR�GHOD�� 3UDNWLNDN� HUDNXVWHQ�GLJX�KRUL� H]�GHOD� ]HKD]NL

KRUUHOD�� KLW]� EHUULDN� D]DOGXNR� ]DL]NLJX� HWD�� +L]WHJLD� H]� GD� ]HUUHQGD� PXJDWX� EDW�� DUH� HWD� FRUSXV
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KDQGLDJRDN� ELOGX�� RUGXDQ� HWD� KL]WHJL� ]DEDODJRDN� EHKDUNR� GLWXJX��+RUUHOD� GLRWH�&KXUFK� HWD�*DOH

�������EHUDLHN�

2QH�PLJKW�WKLQN�WKDW�WKH�VSDUVH�GDWD�SUREOHP�FRXOG�EH�VROYHG�E\�FROOHFWLQJ�ODUJHU�FRUSRUD��EXW�LURQLFDOO\��WKH

SUREOHP�JHWV�ZRUVH�DV�ZH�ORRN�DW�PRUH�GDWD��7KH�YRFDEXODU\�LV�QRW�IL[HG��ERWK�1���VL]H�RI�FRUSXV���DQG�9��

VL]H�RI�YRFDEXODU\���JURZ�DV�ZH�ORRN�DW�PRUH�GDWD��7KH�UDWH�RI�JURZWK�LV�VWLOO�D�PDWWHU�RI�GHEDWH��EXW� WKH

HYLGHQFH�VKRZV�WKDW�9�!�2� 1 ���DQG�WKHUHIRUH��WKH�VSDUVH�GDWD�SUREOHPV�RQO\�JHW�ZRUVH�DV�ZH� ORRN�DW

PRUH�DQG�PRUH�GDWD�

$UD]R� KRQHWD]� JDLQ�� ]X]HQNHWD� HGR]HLQ� HUURUHUHQW]DW� HJLQ� QDKL� L]DWHDQ� HUUHSUHVHQWD]LR�� HWD

HUDELOJDUULWDVXQ�DUD]RD� HUH� D]DOHUDW]HQ� GLUD�� $OGH� EDWHWLN� GDWX� JRUGLQDN� JRUGH� EHKDU� GLUHQH]

�KRULHWDNR� DVNR� H]HUWDUDNR� HUH� EDOLRNR� H]� GXWHQDN�� ILW[DWHJL� HUUDOGRLDN� VRUW]HQ� GLUD
� �

� �GDWX

JHKLHJL]NRHQ�DUD]RD��LNXV�,,,�'�����HUDELOW]HNR�PRWHODN��%HVWHWLN��GDWX�JRUGLQDN�L]DQGD��HUDELOL�QDKL

GLUHQ�EDNRLW]HDQ�SUR]HVDWX�EHKDUUD�GDJR��EHKLQ�HWD�EHUUL]�HUURUH�EDNRLW]HUDNR�

'DWX�KRULHWDWLN�DELDWXULN�PDLOD�MDVRDJRNR�HUUHSUHVHQWD]LRD�VRUWX�EHKDUNR�OLW]DWHNH��HUDELOJDUULDJRDN

L]DWHNR�� HWD� DUUD]RQDPHQGX� H]EHUGLQHQ� HXVNDUUL� L]DQ� DKDO� L]DWHNR�� (]DJXW]D�EDVHDN� DEHUDVWHNR

HUDELOLNR� EDOLUD�� DGLELGH]�� MDWRUUL� H]EHUGLQHWDNR� H]DJXW]D� LQWHJUDWXNR� OLW]DWHNH�� HWD� HUOD]LR� PRWD

EHUULDN�HUDQWVL��+RQHN�HUOD]LR�PRWD�HWD�NRSXUX�]DEDOHNR�H]DJXW]D�EDVH�EHODXQDOGL�EHUUL�EDW�HNDUULNR

OXNH�� DXWRPDWLNRNL� HUDX]LWDNR� GDWXHN� RVDWXWD�� $LSDWX� GXJXQ� EH]DOD�� 'HQWVLWDWH� .RQW]HSWXDODUHQ

DKXOH]LD�H]�GDJR�IRUPXODQ��NRQW]HSWXDQ��%HUH�JDEH]LDN�ORWXWDNR�H]DJXW]D�EDVHDUHQ�JDEH]LHQ�LVSLOX

GLUD��/33/�+(%UD�ORW]HQ�EDGXJX�HUOD]LR�PRWD�DEHUDWVD�XVWLD�GH]DNH��EDLQD�OH[LNR�HWD�HUOD]LR�NRSXUX

DOGHWLN�HVWDOGXUD�HVNDVD�HGXNLNR�GX��:RUG1HW�HUDELOW]HQ�EDGXJX��OH[LNR�DEHUDWVD�HGXNLNR�GX�HVNXUD�

HWD�KLSHURQLPLD� HUOD]LRD� HUD� VDNRQHDQ� ODQGXWD�� EDLQD�EHVWH� HUOD]LR�PRWDULN� H]� GDJR��&RUSXVHWDNR

LQIRUPD]LRDUHNLQ� DEHUDVWXWDNR� H]DJXW]D�EDVHD� L]DQH]� JHUR�� 'HQWVLWDWH� .RQW]HSWXDODN� JDXU� HJXQ

7HVWXLQJXUX�(VWDWLVWLNHN�GXWHQ�RQGDVXQ�JRUGLQ�KRUL�JX]WLD�XVWLDWX�DKDO�L]DQJR�OXNH�

9�(� (NDUSHQD

.DSLWXOX� KRQHWDQ� 'HQWVLWDWH� .RQW]HSWXDOD� DSOLND]LR� HUUHDO� EDWHDQ� SUREDWX� GXJX�� $OGH� EDWHWLN

]X]HQNHWD� DXWRPDWLNRD� JDXU� HJXQJR� WHNQRORJLDUHQ� HVNXUD� GDJRHOD� IURJDWX� GXJX�� HWD� EHVWHWLN

'HQWVLWDWH�.RQW]HSWXDODUHQ�HNDUSHQD�DSDOD�L]DQ�GHOD�LNXVL�GXJX�

                                                          
� �
�%URZQ�FRUSXVHNR�KLW]�IRUPHQW]DW��ELJUDPHQ�ILW[DWHJLDN����0HJD��WULJUDPHQDN����0HJD��]DEDOHUD���GXHQ�OHKLRNR�DJHUNLGHW]DN���

0HJD� HWD� ��UDNR� OHLKRDN� ���� 0HJD�� <DURZVN\�N� ������� JRPHQGDW]HQ� GXHQ� OHLKR� ]DEDOHUD� ���HNRD� GD�� HWD� KLW]�IRUPH]� JDLQ

NDWHJRULD�HWD�OHPDN�HUH�EDUQH�HJRQ�EHKDUNR�OXNHWH�
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7HVWX�]X]HQNHWD�DXWRPDWLNRD�HJLWHQ�GXHQ�VLVWHPD�GLVHLQDWX�HWD�HUDLNL�GXJX��H]�KLW]�PRWDNR�VDNDW]H

HUURUHHQW]DW�SURSRVDPHQ�HJRNLD�DXNHUDW]HQ�GHQD��+DVLHUDNR�D]WHUNHWD�EDWHDQ��LNDVOHHQ�WHVWX�EDW]XN

ELOGX�HWD�EDOLDELGH�RVRDN�VXSRVDWX]�HUH��VLQWD[LD�VRLOLN�SURSRVDPHQ�EDNDUUD�DXNHUDW]HNR�JDL�H]�GHOD

RQGRULR]WDWX�JHQXHQ��6HPDQWLNDUHQ�HNDUSHQD�H]LQEHVWHNR�LNXVL�JHQXHQ��EHUD]��HUOD]LR�L]DHUD�OH[LNDO�

VHPDQWLNRDUHQ� HWD� KDXWDSHQ�PXUUL]SHQHQ� ELGH]� JDX]DWXNR� ]HQD�� /33/�NR� +(%� IUDQWVHVHUDNR

]X]HQNHWD� DXWRPDWLNRD� HJLWHNR� EDOLDELGH� HJRNLD� OLW]DWHNHHOD� LNXVL� GXJX�� EDLQD� OH[LNRDUHQ

HVWDOGXUDUHQ�DOGHWLN�DUD]RDN�GLUHOD�HWD��HVSHULPHQWX�HUUHDOLVWD�EDWHWDUDNR�H]�]HJRHOD�SUHVW�LULW]L�GLRJX�

%DOLDELGH� ]DEDODJRHQ� ELOD� LQJHOHVHUDNR� :RUG1HW� DXNHUDWX� GXJX�� EDLQD� NDVX� KRQHWDQ� H]� GX

HVNDLQW]HQ� KDXWDSHQ�PXUUL]SHQHL� EXUX]NR� LQIRUPD]LRULN�� HWD� HUOD]LR�L]DHUD� NRQW]HSWXDOD� HUOD]LR

SDUDGLJPDWLNRHWDUD�PXJDW]HQ�GD�

2QGRUHQ�� LQJHOHVDUHQ�]X]HQNHWD�DXWRPDWLNRUDNR�VLVWHPD�DXUNH]WX�GD�� LVSHOO�]X]HQW]DLOHDN�WRSDW]HQ

GLWXHQ�HUURUHHQW]DW� �LVSHOO�HN�SURSRVDPHQDN� VRUW]HNR�RVR�]HKDW]D�GHOD� HUDNXWVL�GLJX��SURSRVDPHQ

EDNDUUD� DXNHUDW]HQ� VDLDW]HQ� GHQD�� 6LVWHPD� KRQHN� H]DJXW]D�PRWD� H]EHUGLQDN� NRQELQDW]HQ� GLWX�

VLQWDNWLNRD� �0XUUL]SHQ�*UDPDWLNDN��� VHPDQWLNRD� �'HQWVLWDWH� .RQW]HSWXDOD��� KLW]HQ� PDL]WDVXQDN�

WHVWXLQJXUX�HVWDWLVWLNDN� HWD� KHXULVWLNR� HVSH]LILNRDN�� 0XUUL]SHQ�*UDPDWLND�� 'RNXPHQWXNR

0DL]WDVXQ� HWD� 7HVWXLQJXUX�(VWDWLVWLNHL� HVNHU�� JDL� GD� ��� HUURUHWDWLN� ��HWDQ� SURSRVDPHQ� EDNDUUD

DXNHUDW]HNR��EHVWHOD�EL�SURSRVDPHQ�����HNR�GRLWDVXQDUHNLQ��HWD�HUURUH�JX]WLHQW]DW�HUDQW]XWHQ�GX�

(PDLW]D�KDXHN�IURJDW]HQ�GXWH�]X]HQNHWD�DXWRPDWLNRD�HJLQJDUULD�L]DQ�GDLWHNHHOD�

'HQWVLWDWH�.RQW]HSWXDODUHQ�HNDUSHQD�HVNDVD�L]DQ�GD��+DVWHNR�EHKDUUH]NRD�GD�SURSRVDPHQ�JX]WLDN

L]HQDN� L]DWHD�� HWD� KRUL� RVR� JXW[LWDQ� JHUWDW]HQ� GD� �HUURUHHQ� ��� LQJXUX� HUURUH� DUWLIL]LDODN� GLWXHQ

FRUSXVHDQ���/DJLQ� W[LNL�KRUUHNLQ�� ILGDJDUULWDVXQ�JXW[LNR�GDWXD� L]DQGD�HUH�����HNR�GRLWDVXQD� ORUWX

GD�� $XVD]NRDN� ORUW]HQ� GXHQ����DUHQ� RQGRDQ� KREHNXQW]D� QDEDUPHQD�� .DSLWXOX� KRQHWDQ� D]DOGX

GXJXQH]�� GRLWDVXQ� HWD� HVWDOGXUD� KDXHQ� DUUD]RLD� H]� GD� '.DUHQD� EHUH]�� HUDELOLWDNR� :RUG1HW

H]DJXW]D�EDVHDUHQ� JDEH]LHQD� EDL]LN�� %HVWDOGH� 7HVWXLQJXUX�(VWDWLVWLNDN� HUDELOW]HD� HUDELOJDUULWDVXQ�

HWD�ELOWHJLW]H�DUD]R�ODUULDN�GLWX��HWD�/13NR�EHVWH�DWD]HWDUD�HJRNLW]HNR�RUGXDQ�H]�GD�EHUUHUDELOJDUULD�

+DOD� HUH� 7HVWXLQJXUX�(VWDWLVWLNDN� ELOW]HQ� GXHQ� GDWX�QDKDVSLODQ� HUOD]LR� EDOLDJDUUL� DVNR� H]NXWDW]HQ

GLUD��HWD� HUOD]LR�KRULHQ�ELGH]�RQWRORJLDN� �DGLELGH]��:RUG1HW�� DEHUDVWX]�JHUR�DXUUHUDSDXVR�HGHUUD

HPDQJR� ]LWHNHHQ� RQWRORJLHQ� HUDLNXQW]DQ�� HWD� 'HQWVLWDWH� .RQW]HSWXDODN� JDXU� HJXQ� 7HVWXLQJXUX

(VWDWLVWLNHN�GXWHQ�RQGDVXQ�JRUGLQ�KRUL�JX]WLD�XVWLDWX�DKDO�L]DQJR�OXNH�

9�)� (WRUNL]XQHUDNR�ODQD

(VSHULPHQWXD� GLVHLQDW]HNR� RUGXDQ� H]� JHQXHQ� NRQWXDQ� KDUWX� LNDVWHNR� FRUSXVD� �%URZQ�� HWD

SUREDW]HNRD� �%DQN�RI�(QJOLVK�� GLDOHNWR� H]EHUGLQHNRDN� ]LUHQLN��=LXUUD�GD� DUD]R�KRQHN�PDL]WDVXQ
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RURNRUUDN� HUDELOW]HQ� GLWXHQ� KHXULVWLNRDUHQ� HWD� 7HVWXLQJXUX�(VWDWLVWLNDN� HUDELOW]HQ� GLWXHQDUHQ

HPDLW]DN� NDOWHWX� GLWXHOD�� .RPHQLJDUULHQD� %DQN� RI� (QJOLVK� FRUSXVHNR� EHUWDNR� GDWXHWDWLN� LNDVWHD

L]DQJR� OLW]DWHNH�� EDLQD� WDPDOH]� GDWX� KRULHN� HVNXUDW]HNR� PXUUL]SHQ� JRJRUUDN� GDXGH�� 0XUUL]SHQ

KDXHQ� RQGRULR]� HUH� HUURUH� HUUHDOHQ� FRUSXVDN� RVR� WHVWXLQJXUX� W[LNLD� ]HXNDQ� HUURUHDUHQ� LQJXUXDQ�

+RUUHN�PRGX�HUDEDNLRUUHDQ�NDOWHWX�GX�'RNXPHQWXNR�0DL]WDVXQHQ� WHNQLND��EHVWHOD�RVR� LQGDUWVXD

]HQD��$UD]R�KRULHN�NRQSRQGX�RQGRUHQ�GRLWDVXQD�QDEDUL�KREHWXNR�GHODNRDQ�JDXGH�

6LVWHPDN� GXHQ� ]HKD]WDVXQ� PXJDWXDN� H]� GH]DQ� JDODUD]L� ]X]HQNHWD� DXWRPDWLNRD�� EHKDUUH]NRD� GD

HUDELOLWDNR� H]DJXW]D� ILQW]HD�� 0XUUL]SHQ�*UDPDWLND�� DGLELGH]�� HUURUHDN� GLWX]WHQ� WHVWXHWDUD� KREHWR

HJRNLWX�GDLWHNH��JXN�HUDELOL�GXJXQ�EHUWVLRD�H]�EDLW]HJRHQ�KRUUHWDUDNR�GLVHLQDWXWD�

'HQWVLWDWH� .RQW]HSWXDODN� HPDLW]D� KREHDN� ORUWX� DKDO� L]DWHNR� EHKDUUH]NRD� OLW]DWHNH� HUOD]LR

SDUDGLJPDWLNRDN� H]� GLUHQDN� HWD� KDXWDSHQ�PXUUL]SHQDN� NRGHW]HD� H]DJXW]D�EDVHDQ�� NDVX� KRQHWDQ

:RUG1HW�HQ��+RUUHODNR�HUOD]LRDN�HUDX]WHNR�EL�LWXUUL�LNXVWHQ�GLWXJX�

• +L]WHJLHWDNR�GLIIHUHQWLDUHQ�D]WHUNHWDWLN�HUDX]L��KXUUHQJR�NDSLWXOXDQ�DLSDWX�GXJXQ�OHJH]�

• &RUSXVHQ� D]WHUNHWDWLN�� ,]DQ� HUH� 7HVWXLQJXUX�(VWDWLVWLNHN� GDUDELOWHQ� LQIRUPD]LR� JRUGLQHDQ�

PRGX�LQSOL]LWXDQ�EDGD�HUH��HUOD]LR�HWD�KDXWDSHQ�PXUUL]SHQDN�HUH�H]NXWDW]HQ�GLUD�

:RUG1HW� EH]DODNR� H]DJXW]D�EDVHD� EL� LWXUUL� KRULHNLQ� DEHUDVWX]� JHUR�� H]DJXW]D�EDVH� OH[LNR

DKDOWVXDJRD� OLW]DWHNH��HWD�]X]HQNHWD�DXWRPDWLNRUDNR�EHKDUUH]NRD�GHQ�H]DJXW]D�VHPDQWLNRDUHQ�]DWL

QDJXVLD� HGXNLNR� OXNH�� 'HQWVLWDWH� .RQW]HSWXDODN� XVWLDWXNR� OXNHHQD�� %HVWDOGH�� 7HVWXLQJXUX�

(VWDWLVWLNHWDNR�LQIRUPD]LR�KRUL�H]DJXW]D�EDVHDQ�LQWHJUDWX]�JHUR��ELOWHJLW]H��HWD�EHUUHUDELOJDUULWDVXQ�

DUD]RDN�KREHWXNR�OLUDWHNH��HWD�LQSOL]LWXNL�DGLHUD]LWD�]HXGHQ�HUOD]LR�XJDUL�HVSOL]LWXNL�HUUHSUHVHQWDWXNR

OLUDWHNH�H]DJXW]D�EDVHDQ��/13NR�EHVWH�HJLQEHKDUUHWDUDNR�SUHVW�

%XNDW]HNR�� ,,,�� NDSLWXOXDQ� DLSDWX� GXJXQ�'HQWVLWDWH� .RQW]HSWXDODUHQ� H]DXJDUULHWDNR� EDW� NRORNDQ

JHOGLWX�]DLJX��1DKL]�HWD�'HQWVLWDWH�.RQW]HSWXDODUHQ�H]DXJDUULHQ�DUWHDQ�KLW]HQ�DUWHNR�HUOD]LR�L]DHUD

QHXUW]HNR�EDOLDJDUULD�L]DWHD�MDUUL��NDSLWXOX�KRQHWDNR�HPDLW]HN�]DODQW]DQ�MDUW]HQ�GXWH�PRGX�HJRNLDQ

HUDELOL�RWH�GXJXQ��(VSHULPHQWX�KRQHWDUDNR�HUDELOL�GXJXQ�DOJRULWPRDQ�SURSRVDPHQHQ�DGLHUHQ�DUWHNR

'HQWVLWDWH�KDQGLHQD�]XHQ�KLW]D�KDXWDWX�GXJX��EDLQD�EHVWHODNR�NRQELQD]LRDN� HUH�SUREDWX�EHKDUNR

JHQLWX]NH��DGLELGH]��KLW]�EDNRLW]DUHQ�DGLHUD�JX]WLHQ�'HQWVLWDWHD�EDWX�HWD�EDWXUD�KDQGLHQD�GXHQ�KLW]D

DXNHUDWX�SURSRVDPHQ�HJRNLD�EH]DOD�
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-DGDQLN� D]DOGX� ]DLJX�� DXUUHNR� NDSLWXOXHWDQ�� HUOD]LR�L]DHUD� QHXUUL� RQ� EDW� HGXNLW]HNR� HWD� +LW]HQ

$GLHUD�'HVDQELJXD]LRD��+$'��HJLWHNR��]HLQ�JDUUDQW]LWVXD�GHQ�EDOLDELGH�OH[LNDO�HJLWXUDWX�DEHUDWVDN

HGXNLW]HD��+RUL� L]DQJR� GD� KDLQ� ]X]HQ� HUH� NDSLWXOX� KRQHQ� JDLD�� $XUUH� HJLQJR� GLRJXQ� HJLQNL]XQD

IUDQWVHV�KL]WHJL�EDWHNR�DGLHUDN�:RUG1HW�L�ORW]HD�HWD�KL]WHJL�KRUUHWDWLN�HUDX]LWDNR�+(%NR�KLHUDUNLDN

GHVDQELJXDWX�HWD�VHQGRW]HD�L]DQJR�GD��/HKHQEL]LNR�VDLOHDQ�JDLD�NRNDWXNR�GXJX��DXUUHNDULDN�D]WHUWX]

HWD� JXUH� KXUELOSHQD� DXUNH]WX]�� 9,�%�� DWDOHDQ� KLHUDUNLHQ� HUDLNXQW]DN� GDX]NDQ� DUD]RHL� EXUX]

LKDUGXQJR� JDUD�� ]LNOR� HWD� HUODWRUH� ELGH]NR� GHILQL]LRDN� QROD� WUDWDWX� GLWXJXQ� D]DOGX]�� +XUUHQJR

DWDOHDQ�/33/�WLN�HUDX]LWDNR�+(%NR�DGLHUD�HWD�:RUG1HW�HNR�NRQW]HSWXHQ�DUWHNR�ORWXUD�QROD�HJLQ

GXJXQ� DXUNH]WXNR�GXJX��(UDELOLWDNR� DOJRULWPRDN� HWD� ORUWXWDNR� HPDLW]DN� HUH� H]WDEDLGDWXNR�GLWXJX

HEDOXD]LRD� HJLQ� DXUUHWLN�� 9,�'�� DWDOHDQ� KLHUDUNLDN� DEHUDVWX� HWD� WULQNRW]HNR� EHUHEL]LNR� JDUUDQW]LD

GXHQ�JHQXV�GHVDQELJXD]LRDUL�EXUX]�DULWXNR�JDUD��HPDLW]DN�H]WDEDLGDWX�HWD�HEDOXD]LRD�HUH�DXUNH]WX]�

2QGRUHQ�� 9,�(�� $WDOHDQ�� +(%DUHQ� KLHUDUNLDN� VHQGRW]HNR� EHVWH� SUR]HVXD� D]DOGX� HWD� HEDOXDWXNR

GXJX�� KLHUDUNLHQ� JRLNR� JHUX]DUHQ� RVDW]HDUL� EXUX]NRD�� %XNDW]HNR� NDSLWXOX� KRQHWDQ� HJLQGDNR

HNDUSHQDN�HWD�HWRUNL]XQHUDNR�ODQDN�DJHUW]HQ�GLUD�

9,�$� $XUUHNDULDN�HWD�SODQWHDPHQGXD

.DSLWXOX� KRQHWDQ� HUOD]LR�L]DHUD� SDUDGLJPDWLNRD� EHVWH� HUHPX� EDWHDQ� DSOLNDW]HQ� VDLDWXNR� JDUD�

KL]WHJLHWDNR�H]DJXW]DUHQ�HUDX]NHWDQ�KDLQ�]X]HQ�HUH��7HVL�KRQHQ�KHOEXUX�QDJXVLHWDNR�EDWL�� LQJHOHVD

H]�GLUHQ�EDOLDELGH�OH[LNDO�HJLWXUDWXHQ�HUDLNXQW]D�VHQGRW]HNR�WHNQLNDN�ODQW]HDUL��HUDQW]XWHQ�GLR����NR

KDPDUNDGDQ�� RUGXUDUWHNR� VLVWHPHN� OH[LNR� LUULJDUULDN� HUDELOW]HQ� ]LWX]WHOD� HWD�� ODERUDWHJLHWDNR

MRVWDLOXHWDWLN� EL]LW]D� HUUHDOHNR� OH[LNRDN� HUDLNLW]HUD� SDVDW]HNR� EHKDUUD� QDJXVLWX� ]HQ� �%RJXUDHY� 	
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%ULVFRH�� ����D��� /H[LNRHQ� HUDLNXQW]DN�� RUGHD�� SHQWVDW]HQ� ]HQD� EDLQR� JL]D�DKDOHJLQ� KDQGLDJRD

HVNDW]HQ�]XHOD�RKDUWXD]��ELGH�DXWRPDWLNRHQ�HUDELOHUDUD�MR�]HQ��1RQ�ELODWX�H]DJXW]D�OH[LNDOD��RUGHD"

+L]WHJLHWDQ�� QRVNL�� *DUDL� KRUUHWDQ� KDVL� ]LUHQ� KHGDW]HQ� KL]WHJLHWDWLN� DELDWXWD� (]DJXW]D�%DVH

/H[LNDODN� �(%/�� HWD� +L]WHJL� (]DJXW]D�%DVHDN� �+(%�� HUDLNLW]HNR� DKDOHJLQDN�� JDXU� HJXQ� HUH

MDUUDLW]HQ�GXWHQDN��(UHPX�]DEDO�KRQHWDQ�H]�GXJX�VDNRQGXNR�KHPHQ��EDLQD�KL]WHJLHWDWLN�HUDX]LWDNR

LQIRUPD]LRDUL� HJRW]L� L]DQ� ]DL]NLRQ�EL�PXJD�EDL� D]WHUWXNR�GLWXJXOD�� NDSLWXOX� KRQHWDNR� JDLD� L]DQJR

GLUD�HWD�

�� (%/�HWD�+(%HQ�EL]NDUUH]XUUD�GLUHQ�KLHUDUNLDN�GHVDQELJXDWX�JDEH�HJRWHD

�� +LHUDUNLD�KRULHN�W[LNLDN��NDOLWDWH�JXW[LNRDN�HWD�JRL�PDLODQ�NRKHUHQW]LD�JXW[LNRDN�L]DWHD

*XN�ODQGX�GXJXQ�KL]WHJLD�/H�3OXV�3HWLW�/DURXVV��/33/��KL]WHJLD�GD��,,��NDSLWXOXDQ�DXUNH]WX�GXJXQD�

/33/�KL]WHJLDUHQ� JDLQHDQ� HJLQGDNR� ODQHQ� HEDOXD]LRDN�²LNXV� ,,�� NDSLWXOXD� HWD�/33/�UHQ� LQJXUXDQ

HJLQ� GXJXQ� ODQDUL� EXUX]NR� DUWLNXOXDN� �$UWROD�� ������ $JLUUH� HW� DO��� ����D�� ����F�� ����G�� �����²

HUDX]LWDNR�+(%DUHQ�HJXQJR�HJRHUDUHQ�DKXOH]LD�EDW]XN�SODQWHDWX�]LWXHQ�� HWD� ODX�DORUUHWDQ�KREHWX

EHKDUUD�DLWRUWX�JHQXHQ�

�� +(%DUHQ�KLHUDUNLD�WULQNRW]HD

�� $GLHUD]SLGHDUHQ�DEHUDVNHWD

�� $UJXPHQWX�WLSLNR�HWD�KDXWDSHQ�PXUUL]SHQHQ�HUDX]NHWD

�� (UOD]LR�EHUULDN�LQIHULW]HNR�HUUHJHODN

7HVL� KRQHWDQ� OHKHQEL]LNR� SXQWXD� ODQGXNR� GXJX��$OGH� EDWHWLN� JHQXV� JHKLHQDN� GHVDQELJXDWX� JDEH

GDXGH��HWD�EHUD]�NRQW]HSWXHQ� WD[RQRPLDQ�DQELJXRWDVXQ�KDQGLD�GDJR��%HVWH�DOGHWLN�KLHUDUNLD� W[LNL

DQLW]�GDXGH��EDWD�EHVWHDUHNLQ�ORWX�JDEH�GDXGHQDN�

+LHUDUNLD� WULQNRW]HNR� HJLQ� GXJXQ� DKDOHJLQD� D]WHUWX� DXUUHWLN�� JDL� KRQHWDNR� DXUUHNDULDN� DLSDWXNR

GLWXJX�

9,�$��� +LHUDUNLD�HUDLNXQW]D

/13UDNR� OH[LNRLDN�HUDLNLW]HNR�RUGXDQ�KL]WHJLDN�RLQDUUL� VHQGRD� ]LUHOD�� ��NR�KDPDUNDGDQ�EXOW]DGD

KDUWX� ]XHQ� LGHLD� GD�� %XOW]DGD� KRUL�� KDVLHUD� EDWHDQ�$PVOHU�HN� ������� HPDQ� ]XHQ�� HWD� RQGRUHQ� EL

KL]WHJLUHQ� D]WHUNHWD� VDNRQHWDQ� JRUSX]WX� ]HQ�� 7KH� :HEVWHU·V� 6HYHQWK� 1HZ� &ROOHJLDWH� 'LFWLRQDU\� �:��

*RYH�� ������ HWD� /RJPDQV� 'LFWLRQDU\� RI� &RQWHPSRUDU\� (QJOLVK� �/'2&(�� 3URFWHU�� ������� %DW]XHQ

DKDOHJLQDN�VLQWD[LDUL�EXUX]NR� LQIRUPD]LRDUHQ�HUDX]WHUD�DSOLNDWX�ED]LUHQ�HUH� �%RJXUDHY�	�%ULVFRH�

������� KL]WHJLHQ� DQDOLVLDUHQ� HNDUSHQ� QDJXVLD� KL]WHJLHWDQ� JRUGHWD� ]HJRHQ� HJLWXUD� VHPDQWLNRD
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HVNXUDW]HNR�VDLDNHUDN�L]DQ�GLUD��EDW]XHN�DLSDW]HDJDWLN��0LFKLHOV�	�1|HO��������&DO]RODUL�������������

&KRGRURZ�HW�DO���������������0DUNRZLW]��������%LQRW�	�-HQVHQ��������%\UG�HW�DO���������%\UG�������

&RKHQ�	�/RLVHOOH��������9RVVHQ�������9RVVHQ�	�6HUDLO��������%RJXUDHY�	�%ULVFRH��������:LONV�HW

DO���������%ULVFRH�HW�DO��������&DVWHOOyQ��������$UWROD��������5LFKDUGVRQ��������5LJDX��������

,QIRUPD]LR�VHPDQWLNR�H]NXWX�KRUL�HUDX]WHUDNRDQ��GHILQL]LR�HVDOGLDN�LGD]WHNR�PRGX�ILQNR�VDPDUUDN

HJRWHD� L]DQ� ]HQ� DELDSXQWXD��+RULHWDNR� JDUUDQW]LWVXHQD�$ULVWRWHOHUHQJDQGLN� H]DJXQD� GHQ� JHQXV� HWD

GLIIHUHQWLD� VSHFLILFD� ELGH]NR� GHILQL]LRD��'HILQLW]HQ� DUL� JDUHQ� NRQW]HSWXDUHQ�PRWD� HGR� NODVHD� HPDWHQ

GLJX� JHQXVDN�� HWD� GLIIHUHQWLDN� PRWD� KRUUHWDNR� EHVWH� NRQW]HSWXHWDWLN� EHUHL]WHNR� H]DXJDUULDN�

,GD]WHNR�PRGX�ILQNR�KRULHQ�DUDEHUD��GHILQL]LRHQ�VDLONDSHQD�KLUX�PXOW]RWDQ�HJLQ�GDLWHNH
� �

� �$UWROD�

������

• 6LQRQLPR�ELGH]NR�GHILQL]LRDN

• *HQXV�HWD�GLIIHUHQWLD�PRWDNRDN

• 2LQDUUL�VDUUHUD�EDWHNLNR�HUOD]LR�VLQWDNWLNR�ELGH]NRDN

'HILQL]LR�PRWD�EDNRLW]HWLN�HUOD]LR�H]EHUGLQDN�HUDX]WHQ�GLUD��6LQRQLPLD�HWD�KLSHURQLPLD�KLSRQLPLD
� �

GLUD� JDUUDQW]LWVXHQDN�� +LUXJDUUHQ� GHILQL]LR� PRWDQ�� OH[LNRJUDIRDN� VDUUHUD� GHILQLW]HNR� HUOD]LR

VLQWDNWLNR� EDW� DXNHUDWX� GX�� JXN� HUODWRUH�EHUH]L� L]HQGDWX� GXJXQD�� (UOD]LR� KRUL� PHURQLPLD�

LQVWUXPHQWDOD��HWDE��L]DQ�GDLWHNH��1DNDPXUD�	�1DJDR��������%UXFH�HW�DO���������$UWROD��������

3URLHNWX�DVNRUHQ�KHOEXUX�QDJXVLHQD�JHQXVDUHQ�HUDX]NHWD�DXWRPDWLNRD�HGR�HUGLDXWRPDWLNRD�L]DQ�GD

�&KRGRURZ� HW� DO��� ������ ������ 7VXUXPDUX� HW� DO��� ������� %DLQD� KLSHURQLPR�HUDX]NHWD� EDLQR

KDUDQW]DJR�MRDQ�HWD�GLIHUHQWLD�ODQW]HQ�GXWHQ�ODQDN�HUH�EDGDXGH��$KOVZHGH��������:LONV�HW�DO��������

0LFKLHOV�	�1|HO��������&DVWHOOyQ��������$UWROD��������$JLUUH�HW�DO�������G��5LFKDUGVRQ��������

*HQXVDUHQ�JDUUDQW]LD�KLSHURQLPLDUHQ�ELGH]�PRWD�KLHUDUNLDN�HUDLNLW]HNR�EDOLR�L]DWHWLN�GDWRUNLR�EDWH]

HUH� �$PVOHU�� ������ 9RVVHQ� 	� 6HUDLO�� ������� +LHUDUNLDN� JDUUDQW]LWVXDN� GLUD�� (%/HQ� KH]XUGXUD

L]DWHDJDWLN�� HJLWXUD� IRUPDOD� HPDQ� HWD� HUUHGXQGDQW]LD� HNLGLWHQ� GXWHQDN�� H]DXJDUULHQ� KHUHQW]LDUHQ

ELWDUWH]��&RKHQ�	�/RLVHOOH��������%ULVFRH�HW�DO���������

                                                          
�
�
�%HVWH�VDLONDSHQDN�HUH�EDGLUD��EDLQD�GHLW]HNR�PRGXD]�JDLQ��GHQDN�GDWR]�EDW�JXW[L�JRUD�EHUD��9RVVHQ�HN� �������$PVOHU�HQ� ������

DQW]HUD� VLQRQLPRHL� FURVV�UHIHUHQFH� ELGH]NRDN�� JHQXV� PRWDNRHL� QRQ�FRPSOH[� JHQXV�� HWD� KLUXJDUUHQ� PRWDNRDN� ELWDQ� VDLONDW]HQ� ]LWXHQ�

FRPSOH[�JHQXV�HWD�GHULYDWLRQDO��&RPSOH[�JHQXV�KRULHL�EHVWH�DXWRUHHN�L]HQ�H]EHUGLQDN�HPDQ�GL]NLHWH�� IXQFWLRQ�ZRUGV��1DNDPXUD�	�1DJDR�

�������HPSW\�KHDGV��&KRGRURZ�HW�DO����������GLVWXUEHG�KHDGV��%UXFH�HW�DO���������HGR�HUODWRUH�EHUH]L��$UWROD��������

�
�
�/H[LNRJUDILDQ�KDOD�GHLWX�RKL�]DLR�DGLPHQ�DUWLIL]LDOHDQ�NODVH�D]SLNODVH�HGR�,6�$�EH]DOD�H]DJXW]HQ�GHQ�HUOD]LRDUL�
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+L]WHJLHWDWLN� HUDX]LWDNR� KLHUDUNLHL� EXUX]NR� NH[XDN�� VDNRQHUD� JXW[LNRDN� L]DWHD� �&KRGRURZ� HW� DO��

������:LONV�HW�DO��������HWD�KLHUDUNLD�EDNDUUD�EDLQR�PLKL]WDWXWDNR�KLHUDUNLH]��WDQJOHG�KLHUDUFK\��RVDWXWD

HJRWHD�L]DQ�RKL�GLUD��&DO]RODUL���������:LONV�HN��DGLELGH]��KLHUDUNLHQ�PLKL]WDGXUD�HWD�VDNRQHUD�DSDOD

EDWH]� HUH� KLW]HQ� DUWHNR� KLHUDUNLDN� HUDLNLW]HDJDWLN� VRUW]HQ� GHOD� GLR�� +LW]� KRULHN�� JHQXVDN�

GHVDQELJXDWX]�JHUR��NRQW]HSWXHQ�DUWHNR�KLHUDUNLD�HGXNLNR�JHQXNH��PLKL]WDGXUD�JHKLHQD�GHVDJHUWXD]

HWD� VDNRQHUD�DUD]RDN�NRQSRQW]HNR�ELGHD� HPDQD]� �%UXFH� HW� DO��� �������*HQXVD� GHVDQELJXDW]HDUHQ

EHKDUUD� DXWRUH� JHKLHQHN� DLWRUW]HQ�GXWH� �5LFKDUGVRQ�� ������ ,GH� HWD�9pURQLV�� �������$GLELGH]� ]HUD

GLRWH�,GH�HWD�9pURQLV�HN��´WKH�XQGLVDPELJXDWHG�KLHUDUFK\�LV�XQXVDEOH�EHFDXVH��IROORZLQJ�WKH�SDWK�XSZDUGV�IURP

VDXFHSDQ��ZH�ILQG�WKDW�VDXFHSDQ�FDQ�EH�D�NLQG�RI�OHDI��ZKLFK�LV�FOHDUO\�HUURQHRXVµ��

%DLQD� QDKL]� HWD� JHQXVD� GHVDQELJXDWX�� KLHUDUNLHL� EXUX]NR� EHVWH� NULWLNDN� EHUH� KRUUHWDQ� GDUUDLWH�

+RULHWDNR�QDJXVLHQD�NRQW]HSWX�RURNRUUDN�GHILQLW]HNR�OH[LNRJUDIRHQ�LUL]SLGH�H]D�L]DQ�RKL�GD��,GH�	

9pURQLV�� ������� +RUUHN� KLHUDUNLHWDQ� ELJL]WDN� VRUWX� RKL� GLWX� �OHKHQDJRWLN� HUH� MDNLQD� ]HQD�� LNXV

DGLELGH]� $PVOHU� ������ &KRGRURZ� HW� DO�� ������ 9RVVHQ� 	� 6HUDLO�� ������� %HVWDOGH� DGLHUD� DVNR

KLHUDUNLDUHQ� JRLDOGHDQ� JHOGLWX� RKL� GLUD�� KLHUDUNLHQ� DUWHNR� KRPRJHQHRWDVXQ� IDOWDN� VRUWXD]�

2URNRUUHDQ�� NULWLNDN� KLHUDUNLHWDNR� JRL� DOGHNR� DGLHUHWDQ� ]HQWUDW]HQ� GLUD�� %HVWDOGH�� KLHUDUNLDN� KDLQ

ODXDN� L]DWHDUHQ� DUUD]RLD� LD� HGXNL� VHPDQWLNRULN� H]� GXWHQ� JHQXVHQ� HUDELOHUDWLN� GDWRU�� HNLQW]D� HGR

PRGX�EH]DODNRDN�DOHJLD��$]NHQLN��HWD�JHQXVDN�DOGH�EDWHUD�XW]LWD��HUODWRUH�EHUH]LHQ�ELGH]�HJLQGDNR

GHILQL]LRDN�KLHUDUNLDWLN�NDQSR�JHOGLWX�RKL�GLUD��HGR�EHVWHOD��DGDEHJL�LVRODWX�EDWHWLN�]LQW]LOLN��%UXFH�HW

DO���������

9,�$��� *HQXVHQ�DGLHUD�GHVDQELJXD]LRD

(VDQ� EH]DOD�� KLHUDUNLDN� HUDELOL� HWD� H]DJXW]D�EDVHHWDQ� DQWRODW]HNR�� EHKDUUH]NRD� GD� JHQXVDUHQ

GHVDQELJXD]LRDUL� HNLWHD�� $LSDWXWDNR� ODQ� JHKLHQHWDQ�� GHVDQELJXD]LR� KRUL� HVNX]� HJLQ� EHKDUNR

OLW]DWHNHHOD� DLWRUW]HQ� GXWH�� QDKL]� HWD� NDVX� EDW]XHWDQ� KHXULVWLNR� DKXO� HWD� HVWDOGXUD� HVNDVHNRDN

SODQWHDWX� �$PVOHU�� ������ &KRGRURZ� HW� DO�� ������ 9RVVHQ� 	� 6HUDLO�� ������� &RSHVWDNH�HN� ������

/'2&(� KL]WHJLNR� NRGH� VHPDQWLNRHWDQ� RLQDUULWXWDNR� WHNQLND� DLSDW]HQ� GX�� EDLQD� H]� GX

HVSH]LILNDW]HQ� H]WD� SUREDW]HQ� HUH�� 5LFKDUGVRQ�HN� ������� 0LFURVRIW�HNR� ODQWDOGHDN� KRUUHWDQ

GLKDUGXHOD� GLR�� EDLQD� H]� GX� LQRQJR� HUUHIHUHQW]LDULN� HPDWHQ� PHWRGRDUHQ� HGR� HJXQJR� HJRHUDUHQ

LQJXUXDQ�

0H[LNR� %HUULNR� 8QLEHUWVLWDWHDQ� KDLQEDW� ODQ� HJLQ� ]LWX]WHQ� /'2&(�NR� JHQXVDN� DXWRPDWLNRNL

GHVDQELJXDW]HDUHQ� KHOEXUXDUHNLQ� �%UXFH� 	� *XWKULH�� ������ %UXFH� HW� DO��� ������� �����HNR� ODQHDQ

/'2&(�NR� DGLHUHQ� PDL]WDVXQDN�� NRGH� VHPDQWLNRDN� HWD� NRGH� SUDJPDWLNRDN� HUDELOL� ]LWX]WHQ�

*DLQHUD��DOJRULWPRDN�JHQXV�XVX�HWD�RVR�DQELJXR�EDW]XHWDUDNR�����EDLQR�JXW[LDJR��VLVWHPDWLNRNL�NDOH
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HJLWHQ� ]XHOD� LNXVLULN�� JHQXV� KRULHQW]DW� DGLHUD� HJRNLD� HVNX]� DXNHUDWX� ]XWHQ�� +RUUHODNR� WHNQLND

VLQSOHHNLQ����HNR�GRLWDVXQD�ORUWX�]XWHQ�

+$'DQ�HUDELOLWDNR�WHNQLNDN��LNXVL�,9��NDSLWXOXD���EDWH]�HUH�KL]WHJLHWDQ�RLQDUULWXWDNR�HUOD]LR�L]DHUD

HUDELOW]HQ�GXWHQDN�� HUDEDW� DSOLNDJDUULDN� L]DQGD� HUH�� H]�GLUD� HVSHUR� ]LWHNHHQ�EH]DLQEDW� HUDELOL� L]DQ�

$UUD]RLD��EHKDUEDGD��:LONV�HN�HWD�KDLQ�KHXULVWLNR�VLQSOHHNLQ�ORUWXWDNR�DUUDNDVWD�L]DQJR�OLW]DWHNH�

9,�$��� +LHUDUNLD�WULQNRW]HD

$LSDWX�GLWXJX�DUHVWLDQ�KL]WHJLHWDWLN�HUDX]LWDNR�KLHUDUNLHL�HJLWHQ�]DL]NLHQ�NULWLNDN�

�� +LHUDUNLHWDNR�ELJL]WDN

�� +LHUDUNLHQ�VDNRQHUD�DSDOD�HWD�JRL�PDLODNR�KRPRJHQHRWDVXQ�IDOWD

�� (UODWRUH�EHUH]LDN�KLHUDUNLDQ�LQWHJUDW]HNR�DUD]RDN

+DODNR� DUD]RHQ� DXUUHDQ�� ,GH� HWD� 9pURQLV�HN� ������� KL]WHJL� H]EHUGLQHQ� DUWHNR� KLHUDUNLDN� ORW]HD

DXUUHUDSDXVR� EDW� L]DQ� ]LWHNHHOD� SODQWHDW]HQ� GXWH�� JHKLHJL� VDNRQGX� JDEH�� /LWHUDWXUDQ� DUD]R� KDXHQ

LUWHQELGHDN� H]�GLUD� DLSDWX�� QRUEHUDN�EHUH�PRGXUD�PROGDWXNR�EDOX� EH]DOD�� HGR� DUD]RHNLQ� EL]LW]HQ

RKLWX�L]DQ�EDOLW]�EH]DOD��6DOEXHVSHQ�EDW�0H[LNR�%HUULNR�WDOGHDN��%UXFH�HW�DO���������HJLQLNR�ODQD�GD�

/DQ� KRUUHWDQ�� JHQXVDN� GHVDQELJXDW]HD]� JDLQ� KLHUDUNLDUHQ� HUDLNXQW]DQ� D]DOW]HQ� GLUHQ� DUD]R� KRULHL

LUWHQELGH�LQWHJUDWX�EDW�ELODW]HQ�]DLH��+RUUHWDUDNR�/'2&(�N�GDX]NDQ�NRGH�VHPDQWLNRH]�EDOLDW]HQ

GLUD�� .RGH� KRULHN� KLHUDUNLD� EH]DOD� DQWRODWX� HWD� EHUHQ� RQWRORJLDNR� SULPLWLER� VHPDQWLNR� EH]DOD

KDUW]HQ� GLWX]WH�� 2KLNR� KLHUDUNLD� HUDLNXQW]DWLN� NDQSR� JHOGLW]HQ� GLUHQ� NDVXHWDQ�� KDX� GD�� JHQXVDN

HGXNL� VHPDQWLNRULN� H]� GXHQHDQ�� ]LNORDN� DSXUW]HUDNRDQ� HWD� HUODWRUH� ELGH]NR� GHILQL]LRDN� ORW]HDQ�

DGLHUHQ� NRGH� VHPDQWLNRD� HUDELOW]HQ� GD� SULPLWLER� VHPDQWLNRHWDUD� ORW]HNR�� %HVWDOGH�� RUGXUD� DUWH

ORWXUDULN� JDEH� ]HXGHQ� KLHUDUNLDN� HUH� HUOD]LRQD� GDLWH]NH�� KLHUDUNLD� KRULHQ� HUURD� SULPLWLER

VHPDQWLNRHWDUD�ORWXD]��3ULPLWLER�VHPDQWLNRHQ�KLHUDUNLDN�DWHUNL�EDWHQ�IXQW]LRD�HJLWHQ�GX�

9,�$��� ,WXUUL�OH[LNDO�HOHDQLW]HQ�DUWHNR�ORWXUD

+L]WHJL� HOHEDNDUUHN� MDVR� GXWHQ� DUUHWDUHQ� DOGDPHQHDQ�� KL]WHJL� HOHELGXQHN� L]DQ� GXWHQ� DKDQ]WXUD

KDUULJDUULD� GHOD� HVDQ� OLWHNH�� +L]WHJL� HOHELGXQHQ� HUDELOHUDUL� EXUX]NR� DUWLNXOXDN� H]� GLUD� D]DOGX� ���

KDPDUNDGDQ�RQGR�VDUWX�DUWH��VDOEXHVSHQ�JXW[L�EDW]XN�NHQGXWD��%\UG��������5L]N���������,NHUODULHQ

LQWHUHV� IDOWD� EDLQR� DUUD]RL� SUDNWLNRDN� L]DQ� GLUD� JHKLHQHWDQ� HUUXGXQDN�� KL]WHJL� HOHELGXQ� KRULHN

HVNXUDW]HNR�]DLOWDVXQDN�HWD�WLSRJUDILD�WUDWDWX�EHKDUUD�DOHJLD�

+L]WHJL� HOHELGXQHQ� XVWLDSHQHDQ�� LW]XOSHQDUHQ� LQJXUXNR� LQIRUPD]LRD� EHUD� EDLQR�� DVNRWDQ�� VDUUHUHL

EXUX]NR�EHVWHODNR�LQIRUPD]LRD�L]DQ�GD�KHOEXUXD��.RORND]LR�HWD�NRGH�VHPDQWLNRDN�HUDX]L�L]DQ�GLUD
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EDWH]�HUH��+H\OHQ�HW�DO���������+HOPUHLFK�HW�DO����������HWD�EHUULNL�KDXHNLQ�VDUH�VHPDQWLNR�HOHEDNDUUD

HUDLNL� GDLWHNHHOD� HUDNXWVL� GX� )RQWHQHOOH�HN� �������� /DQ� JHKLHQHN�� KDOHUH�� LW]XOSHQ� DXWRPDWLNRUDNR

OH[LNRHQ�HUDLNXQW]DQ�ODJXQW]HNR�HUDELOL� L]DQ�GLWX]WH��%\UG��������+HOPUHLFK�HW�DO��������.QLJKW�	

/XN�� ������ .ODYDQV� 	� 7]RXNHUPDQQ�� ������� %HVWH� HUDELOHUD� VRILVWLNDWXDJR� EDWHDQ�� EHUUL]�

LW]XOSHQDUHQ�DXNHUDNHWD�DXWRPDWLNRUDNR�HUH�HUDELOL�L]DQ�GLUD��5L]N��������0LFKLHOV��������

,WXUUL� HOHDQLW]HQ� DUWHNR� ORWXUDUL� GDJRNLRQH]�� RUGHD�� ODQ� JXW[L� GDJR�� +HOPUHLFK�HN� HWD� ������

JD]WHOHUD]NR�KLW]DN�/'2&(��:RUG1HW�HWD�3(10$1�8SSHU�0RGHO�EDOLDELGHDN�LQWHJUDW]HQ�GLWXHQ

3$1*/266�RQWRORJLDNR�NRQW]HSWXHL�ORWX�QDKL�GL]NLHWH��EDLQD�HVNX]�HJLQ�EHKDUUHDQ�DXUNLW]HQ�GLUD�

QDKL]� HWD� DXWRPDWL]DW]HNR� ELGHD� DXUUHLNXVL�� %LGH� KRUL� .QLJKW� HWD� /XN�HN� ������� MRUUDWXNR� GXWH�

&ROOLQV�HNR�JD]WHOHUD�LQJHOHVD�KL]WHJLD]�EDOLDWX�HWD�JD]WHOHUDNR�KLW]DN�3$1*/266�HNR�NRQW]HSWXHL

ORW]HQ�GL]NLHWH�HWD��+RUUHWDUDNR�KLUX�KHXULVWLNR�HUDELOW]HQ�GLWX]WH�

• ,W]XOSHQHDQ�EL�KLW]�HGR�JHKLDJR�EDGDXGH��HWD�KLW]�KRULHN�:RUG1HW�HQ�VLQRQLPRDN�HGR

JXUDVR�EHUDUHQ�VHPHDN�EDGLUD��ORWX�NRQW]HSWX�KRULHL�

• ,W]XOSHQ�EDNDUUD�L]DQGD��LW]XOSHQ�KRUL�PRQRVHPLNRD�EDGD��ORWX�NRQW]HSWX�KRUUL�

• ,W]XOSHQD�EDNDUUD� L]DQGD��SROLVHPLNRD�EDGD�� HUDELOL� HOHELGXQHNR�HWD�/'2&(�NR�NRGH

VHPDQWLNRHQ�DUWHNR�H]NRQW]D�DGLHUD�EDW�DXNHUDW]HNR�

(PDLW]HQ�DOGHWLN�H]�GXWH�DVNR�HVDWHQ��HEDOXD]LRULN�H]�EDLWXWH�HJLQ��EDLQD��������ORWXUD�SURSRVDW]HQ

GLWX�EHUDLHQ�VLVWHPDN�

*DUDL� EHUHDQ� DQW]HNR� DKDOHJLQ� EDW� HJLWHQ� GXWH� 2NXPXUD� HWD� +RY\�N� �������� NDVX� KRQHWDQ

MDSRQLHUD�LQJHOHV� KL]WHJL� EDW� HUDELOLD]� RQWRORJLD� EHUHUD� ORW]HNR�� /HKHQEL]L� ORWXUD� SRVLEOHDN� ODX

PXOW]RWDQ� VDLONDW]HQ�GLWX]WH�� KLW]�NRQW]HSWX� DUWHNR� HUOD]LR�SRVLEOHHQ� DUDEHUD�� KLW]� �� NRQW]HSWX���

KLW]���1�NRQW]HSWX��1�KLW]�NRQW]HSWX����1�KLW]�0�NRQW]HSWX�� /HKHQHQJR� HWD�KLUXJDUUHQ�NDVXDQ

ORWXUDN�EHVWHULN�JDEH�HJLWHQ�GLWX]WH��%LJDUUHQ�HWD�ODXJDUUHQ�NDVXUDNR�JRLNR�KHXULVWLNRH]�JDLQ�DGLW]HQ

NDVXDQ�D]SLNDWHJRUL]D]LR�HWD�DUJXPHQWXHQ�DUWHNR�H]NRQW]D�HUH�HUDELOW]HQ�GXWH��(EDOXD]LRD�QDKLNR

LOXQD� GD�� ����HNR� GRLWDVXQD� DGLHUD]WHQ� EDLWXWH� ORWXUHQ� ���UDNR�� EDLQD� H]� GXWH� HPDWHQ

EHVWHHWDUDNR�GDWXULN��H]�HWD�GRLWDVXQ�DOWXNR�NDVXDN�DXWRPDWLNRNL�EHUHL]�OLWH]NHHQ�HGR�H]�D]DOGX�HUH�

�������KLW]HQW]DW�DSOLNDW]HQ�GXWH�DOJRULWPRD�

7HVL�ODQ�KRQHQ�HJLOHDUHNLQ�EDWHUD�DUJLWDUDWXWDNR�DUWLNXOX�EDWHDQ��5LJDX�	�$JLUUH���������5LJDXN�HUH

ELNRWHHQ�HUDELOHUD�SODQWHDW]HQ�GX�JD]WHOHUDNR�KLW]DN�:RUG1HW�HUD� ORW]HNR��HWD�NRQELQD]LR�SRVLEOH

EDNRLW]DUHQW]DW� GRLWDVXQ�QHXUULDN� KDUW]HQ� GLWX�� IURJDWXD]� ELNRWHDN� HUDELOJDUULDN� GLUHOD� ]HUHJLQ
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KRQHWDQ��/DQ�KDX��(XUR:RUG1HW�SURLHNWXDUHQ�EDUUXDQ��9RVVHQ��������9RVVHQ�HW�DO���������]DEDOGX

HJLQJR�GD��$WVHULDV�HW�DO����������WHVL�ODQ�KRQHWDQ�DXUNH]WHQ�GLUHQ�WHNQLNHQ�DQW]HNRDN�JHKLWXD]�HWD�

RQGRUHQ�� ,9�� NDSLWXOXDQ� D]DOGXWDNRDUHQ� DQW]HUD� ER]NDWXD]�� /DJLQHQ� ELWDUWH]�� ���HWLN� JRUDNR

GRLWDVXQD� ORUW]HQ� GXWHQ� ELNRWHDN� ELODWX�� HWD� KRULHN� EDNDUULN� RQDUW]HQ� GLWX�� JD]WHOHUD]NR� ������

LQJXUX�L]HQ�ORWXD]�:RUG1HW�HUD�

$LSDWX� EHKDUUD� GDJR� ODQ� JX]WLHN� KLW]DN� ORW]HQ� GLWX]WHOD� EHVWH� KL]NXQW]D� EDWHNR� RQWRORJLDUD�� /DQ

KRQHWDQ�RUGHD��DGLHUD�HGR�NRQW]HSWXDN�ORW]HQ�VDLDWXNR�JDUD��RUDLQ�LNXVLNR�GXJXQ�EH]DOD�

9,�$��� *XUH�KXUELOSHQD��/33/�KL]WHJL�H]DJXW]D�EDVHDUHQ�DEHUDVNHWD

+LHUDUNLHL� HJLQGDNR� NULWLND� /33/�WLN� HUDX]LWDNR� VDUH� VHPDQWLNRDUL� HUH� DSOLND� GDNLRNH�� $UWRODN

�������� OHKHQ� DLSDWX� EH]DOD�� GHILQL]LRHQ� DQDOLVLD� HJLQ� HWD� KLUX� GHILQL]LR� PRWD� EHUHL]L� ]LWXHQ

L]HQHQW]DW��VLQRQLPRDN��JHQXV�HWD�GLIIHUHQWLD�PRWDNRDN��HWD�HUODWRUH�ELGH]NRDN
� �

��(]�]XHQ�JHQXV�HWD

HUODWRUH�EHUH]LHQ�DQDOLVL�VRLOD�HJLQ��GHILQL]LRDUHQ�JDLQRQW]HNR�LQIRUPD]LRD�HVNXUDW]HQ�HUH�VDLDWX�]HQ�

HUOD]LR�DEHUDWVDN�GLWXHQ�VDUH�VHPDQWLNRD�HGR�+(%D�HUDLNLD]
� �

��6DUH�VHPDQWLNR�KRQHQ�EL]NDUUH]XUUD

KLSHURQLPLD�KLSRQLPLD�HUOD]LRD]�RVDWXWDNR�KLHUDUNLDN�GLUD��HWD�KRULHN�VHQGRW]HQ�VDLDWXNR�JDUD� ODQ

KRQHWDQ�

                                                          
�
	

�(UODWRUH�EHUH]LHQ�DUWHDQ�VDLONDWX�]LWXHQ�DFWLRQ�EH]DODNR�HGXNL�VHPDQWLNRULN�H]�GXWHQ�JHQXVDN�HUH�

���

�+HPHQGLN�DXUUHUD�+(%DUL�EXUX]�KLW]�HJLWHDQ�/33/�WLN�HUDX]LWDNR�+(%DUL�EXUX]�DULWXNR�JDUD�

Adiera kop.
Isolatuak 2190
Hierarkiatan 2743

Gainean 840
Tartean 86
Hostoak 1817

Guztira 4933

Neurria Hierarkia kop.

1 2190

2-9 1008

10-24 25

25-49 6

>49 1

Sakonera Hierarkia kop.

1 2190

2 784

3 47

4 9

����WDXOD��/33/�+(%NR�L]HQHQ�DGLHUHQ�NRNDSHQD�KLHUDUNLDWDQ
�H]NHUUHDQ���HWD�KLHUDUNLHQ�QHXUUL�HWD�VDNRQHUDN�

/33/�Q�GDXGHQ�DGLHUHWDWLN��+(%DQ�RLQDUUL]NRHQDN�EHVWHULN�H]�]LUHQ�NDUJDWX�KDVLHUD�EDWHDQ��$UWROD�

������� ,]HQHQ� NDVXDQ�� /33/�NR� ������� DGLHUHWDWLN� ������ VDUWX� ]LUHQ�+(%DQ��+RULHQ� JHQXV� DVNR

GHVDQELJXDWX�JDEH�]HXGHQH]��KLHUDUNLDN�RVR�W[LNLDN�GLUD�HWD�DGLHUHQ�LD�HUGLD�LVRODWXWD�GDJR��LQRQJR

KLHUDUNLDWDQ�HJRQ�JDEH��LNXV�����WDXODNR�GDWXDN��

+LHUDUNLD�KRULHN�WULQNRWX�DKDO�L]DWHNR�HJLQ�EHKDUUHNRDN�KLUX�DWDOHWDQ�EDQD�GDLWH]NH�
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�� +LHUDUNLDUHQ�HUDLNXQW]D�RVDWX��ELJL]WDN�DVNDWX�HWD�GHILQL]LR�HUOD]LRQDODN�LQWHJUDWX�

�� *HQXVHQ�DGLHUD�GHVDQELJXD]LRD�

�� +LHUDUNLDUHQ�JDLQDUHQ�EHUUDQWRODNHWD�

(UDELOLNR� GLWXJXQ� ELWDUWHNRHL� GDJRNLRQH]� D]SLPDUUDJDUULD� GD� OHKHQHQJR� DOGL]� /33/�Q� EHUWDQ� H]

GDJRHQ� H]DJXW]D� VDUWXNR� GHOD�� +(%DN� RUDLQ� DUWH� EHVWHODNR� H]DXJDUULD� L]DQ� GX�� EHUWDQ� GDJRHQ

LQIRUPD]LR� VHPDQWLNR� JX]WLD� KL]WHJLWLN� EHUWDWLN� HUDX]L� L]DQ� GD�� +(%DUHQ� HUDLNXQW]DQ� HJLQGDNR

SUR]HVXDN�LQSOL]LWX�]HJRHQD�HVSOL]LWX�ELKXUW]HQ�VDLDWX�]LUHQ��2UDLQ�DOGL]��KLHUDUNLDN�HONDUUHQ�DUWHDQ

HUOD]LRQDWX� DKDO� L]DWHNR� NDQSRNR� H]DJXW]D� JHKLW]HD� H]LQEHVWHNRD� L]DQJR� GD�� EDL� HVNX]� EDL

DXWRPDWLNRNL�

%HVWDOGH�� JHQXVD� GHVDQELJXDW]HUDNRDQ� ,,,�� NDSLWXOXDQ� DLSDWXWDNR� WHNQLNDN� HUDELOL� QDKL� EDGLWXJX

EDOLDELGH� HJRNLHQ� IDOWDQ� DXUNLW]HQ� JDUD�� %DGDXGH� WHNQLNDN� KL]WHJLNR� EHUWDNR� H]DJXW]D� HUDELOW]HQ

GXWHQDN� �LNXV� ,,,�$��� HGR� 9,�$��� DWDODN��� EDLQD� JXUH� NDVXDQ� H]� GXJX� H]� NRGH� VHPDQWLNR� HGR

SUDJPDWLNRULN� HWD� /33/�NR� GHILQL]LRDN� PRW]DN� GLUD� ������ KLW]� EDWH]�EHVWH��� +L]WHJLWLN� NDQSRNR

EDOLDELGHHWDUD� MRW]HDQ�� EHVWDOGH�� +$'� HUDELOL� L]DQ� GXJXQ� 'HQWVLWDWHD� HUDELOL� DKDO� L]DWHNR

RQWRORJLDUHQ� EDW� EHKDUNR� JHQXNH�� )UDQWVHVHNR� RQWRORJLD� ]DEDOLN� H[LVWLW]HQ� H]� GHQH]�� :RUG1HW

HUDELOW]HQ�VDLDWXNR�JDUD�KL]WHJL�HOHELGXQ�EDW�]XEL�EH]DOD�HUDELOLD]�

:RUG1HW�RQWRORJLD�GHVDQELJXD]LRUDNR�RLQDUUL�EH]DOD�HUDELOW]HDN��EHVWDOGH��EHVWH�RQXUD�EDW�GDNDU�

/33/�NR�KLHUDUNLDN�ORW]HNR�HWD�ELJL]WD�HWD�HUODWRUH�EHUH]LDN�LQWHJUDW]HNR�ELGHD�L]DQ�GDLWHNH�HWD��%L

DXNHUD�DXUUHLNXVL�GLWXJX��EDWD��DUHVWLDQ�D]DOGXWDNR�:LONV�HN�HWD�HJLQGDNR�ODQDUHQ�DQW]HUD��%UXFH�HW

DO����������:RUG1HW�HNR�JDLQHNR�DOGHD�DWHUNL�EH]DOD�HUDELOW]HD�L]DQJR�OLW]DWHNH��/33/�NR�KLHUDUNLHQ

HUURDN� ORW]HNR� :RUG1HW�HNR� JRL�NRQW]HSWX� HWD� HUOD]LRDN� KDUWX]�� %HVWHD�� DGLHUDN� EDQDQ�EDQD

:RUG1HW�L� ORWX]� JHUR�� /33/�NR� KLHUDUNLD� DOGH� EDWHUD� XW]L� HWD� JX]WL]� :RUG1HW�HNR� KLHUDUNLD

JXUHJDQDW]HD�OLW]DWHNH��+XUELOSHQ�KDXHN�����LUXGLDQ�D]DOGX�GLWXJX�

 

WN hierarkia

HEB hierarkia

HEB kontzpetua

����LUXGLD��/33/�NR�KLHUDUNLDN�WULQNRW]HNR�EL�PRGX
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/33/�WLN� +(%D� HUDW]HDQ� HGXNL� GXJXQ� ILORVRILDUL� DW[LNLD]� �$UWROD�� ������� /33/�NR� HJLWXUD� HWD

LQIRUPD]LRD� KREHWVLNR� GXJX�� HWD� RQGRULR]� OHKHQEL]LNR� KXUELOSHQD�� W[DSHOD� NRQW]HSWXDO� HUH� GHLWX

GXJXQD��DXNHUDWX�GXJX��7[DSHOD�KRUL�DXUUHUD�HUDPDWHNR�EL�HJLQNL]XQ�GLUD�EHKDUUH]NRDN�

�� +(%�:RUG1HW�ORWXUD��/33/�NR�DGLHUDN�:RUG1HW�HNR�NRQW]HSWXHL�ORW]HD�

�� 7[DSHODUHQ�HUDLNXQW]D�KLHUDUNLHQ�JDLQHNR�DGLHUHQ�ORWXUD�HUDELOLD]�

-DGDQLN� VRPDWX� GDLWHNH� +(%DUHQ� GHVDQELJXD]LR�� +(%�:RUG1HW� ORWXUD� HWD� W[DSHODUHQ

HUDLNXQW]DUHQ� DUWHDQ� HONDUUHNLQW]D� NRQSOH[XDN� JHUWDW]HQ� GLUHOD�� EDWDN� EHVWHD� HJLQ� DKDO� L]DWHNR

LQIRUPD]LR� EDOLDJDUULD� HGXNL� GH]DNH� HWD�� (ONDUUHNLQW]D� KRULHQ� HUDJLQD� DXUUH]� DVPDW]HD� RVR� ]DLOD

GHQH]�� KLSRWHVL� VLQSOHHQHWLN� DELDWX� JDUD�� HWRUNL]XQHUDNR� XW]LD]� HUHGX� HODERUDWXDJRDN�� +LSRWHVL

VLQSOHHQHDQ�� +(%�:RUG1HW� ORWXUD� HWD� +(%DUHQ� GHVDQELJXD]LRD� LQGHSHQGHQWHDN� GLUD�� HWD� EDWD

EHVWHD�NRQWXDQ�KDUWX�JDEH�HUDPDQ�GDLWH]NH�DXUUHUD��7[DSHOD�HUDLNLW]HNR�EDL��JDUEL�GDJR�DXUUHNRHQ

HPDLW]DN�NRQWXDQ�KDUWX�EHKDU�GLUHOD��+RUUHOD�LUXGLNDWXNR�GXJX�JXUH�KXUELOSHQD�

HEB-ren
desanbiguazioa

HEB-WordNet
lotura

Txapelaren
eraikuntza

����LUXGLD��3UR]HVXHQ�DUWHNR�GHSHQGHQW]LDN��KLSRWHVLD�

+LHUDUNLDUHQ�HUDLNXQW]D�RVDW]HD�DOER�EDWHUD�XW]L�GXJX�DXUUHNR�HVNHPDQ��L]DQ�HUH�LQIRUPD]LRD�HUDELOL

EDL�EDLQD�EHVWH�SUR]HVXHL�H]�GLH�HVNDLQW]HQ�SLVX]NR� LQIRUPD]LRULN��+XUUHQJR�DWDOHWDQ� MRDQJR�JDUD

EDQDQ�EDQD�D]WHUW]HQ�HJLQEHKDU�KDXHN�

9,�%� +LHUDUNLDUHQ�HUDLNXQW]D

/33/�UHQ� +(%DQ� ������� L]HQ� GDXGH�� ������� DGLHUD� GLWX]WHQDN�� /33/�NR� KLW]HN� GXWHQ� DGLHUD

NRSXUXD� ���� WDXODQ� D]DOW]HQ� ]DLJX�� $GLHUHQ� GHILQL]LRHQ� DQDOLVLDUHQ� HPDLW]D� EH]DOD�� GHILQL]LRDN

KRUUHOD�VDLONDWX�GLWXJX�

• 'HILQL]LR�VLQRQLPLNRDN

• *HQXV�HW�GLIIHUHQWLD�PRWDNR�GHILQL]LRDN

• 'HILQL]LR�HUOD]LRQDODN
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$UWRODN�/33/�NR�GHILQL]LR�JX]WLDN�DXWRPDWLNRNL�DQDOL]DWX�]LWXHQ��$UWROD��������$JLUUH�HW�DO�������D��

$QDOLVL�KRUUHQ�HPDLW]DUHQ�DUDEHUD�JDL�L]DQ�JDUD�GHILQL]LRHQ������JXW[L�JRUD�EHKHUD��VDLONDW]HNR��LNXV

����WDXOD���6LQRQLPR�HGR�JHQXVD�H]�GHQHDQ�/33/�NR�VDUUHUD�H]LQ�L]DQJR�GXJX�GHVDQELJXDWX��QRVNL�

Adiera
hitzeko

Izen
kopurua

1 7639
2 1904
3 451
4 148
5 46
>5 18
Guztira 10.506

����WDXOD��/33/�NR�VDUUHUHQ�DGLHUD
NRSXUXD

%
Sinonimikoak 2836 20,6
Genus+differentia 7961 57,9
Erlazionalak 1773 12,9
Sailkatu ezinak 1085 7,9
Sinonimo/Genusa LPPL-tik at 85 0,6
Guztira 13740 100,0

����WDXOD��GHILQL]LRHQ�VDLONDSHQD

'HILQL]LR� VLQRQLPLNRHQ� NDVXDQ�� VLQRQLPR� EDW� EDLQR� JHKLDJR� HUDELO� GDLWH]NH�� HWD� KDOD� GD�� ���

GHILQL]LRWDQ���VLQRQLPR�HUDELOW]HQ�GLUD��HWD����GHILQL]LRWDQ���

%L� DUD]R]� DUGXUDWXNR� JDUD� DWDO� KRQHWDQ�� JHQXV� KLHUDUNLHWDQ� D]DOW]HQ� GLUHQ� ELJL]WDN� HWD� GHILQL]LR

HUOD]LRQDODN�KLHUDUNLDQ�LQWHJUDW]HNR�GDXGHQ�]DLOWDVXQDN�

9,�%��� %LJL]WDN

*HQXV�HWD�VLQRQLPRDN�RUDLQGLN�GHVDQELJXDWX�JDEH�GDXGHQH]��H]LQ�GD�ELJL]WDN�EHQHWDNRDN�GLUHQ�HGR

H]� LNXVL�� $GLELGH]�� QDKL]� HWD� EDOOH� ,� ��HQ� JHQXVD� SHORWH� L]DQ�� HWD� SHORWH� ,� ��UHQD� EDOOH� L]DQ� �EHKHNR

DGLELGHDQ� LNXVWHQ� GHQ� EH]DOD��� JHQXV� KRULHN� GHVDQELJXDWX� DUWH� H]LQ� L]DQJR� GXJX� MDNLQ� DGLHUHQ

KLHUDUNLDQ�ELJL]WD�EDW�GDJRHQ�HGR�H]�

EDOOH�,�����SHWLWH�SHORWH�URQGH�SRXU�MRXH
EDOOH�,�����SURMHFWLOH�GHV�DUPHV�j�IHX
EDOOH�,�����JURV�SDTXHW
EDOOH�,,�����HQYHORSSH�GX�JUDLQ�GHV�FpUpDOHV

SHORWH�,�����ERXOH�GH�ILO�URXOH
SHORWH�,�����FRXVVLQHW�SRXU�SLTXHU�OHV�pSLQJOHV
SHORWH�,�����EDOOH�SRXU�MRXHU

%DGD�H]SDGD��GHILQL]LRHQ�DUWHDQ�ELJL]WD�SRVLEOHDN�ELODWX�JHQLWXHQ��KDX�GD��JHQXV�HWD�VLQRQLPR�NDWHDN

MDUUDLWXD]�JHUWDWX�]LWH]NHHQ�ELJL]WDN��+RUUHODNR����EDOL]NR�ELJL]WD�WRSDWX�GLWXJX��DGLELGH]�EDOOH�,���HWD

SHORWH�,���DUWHDQ�

%LJL]WD�SRWHQW]LDODN�D]WHUW]HDQ��NRQWXUDWX�JDUD�OHKHQEL]L�GHVDQELJXDWX�HWD�JHUR�ELJL]WDN�ELODWX]�JHUR

���ELJL]WD�SRWHQW]LDO�KRULHN�EHQHWDNRDN�]LUHOD��+LSRWHVL�KRUL�D]WHUWXWDNR�ELJL]WD�JX]WLHNLQ�EHWHW]HQ
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]HQH]��ELJL]WD�ELODW]DLOHDN�ELJL]WD�KRULHN�GHVDQELJXDWX�GLWX��*RLNR�DGLELGHDQ�HUH��ELJL]WD�HJRQ�GDGLQ

EDOOH�,���HQ�JHQXVD�GHQ�SHORWH��EHUH�KLUXJDUUHQ�DGLHUDQ�HUDELOLWD�HJRQ�EHKDU�GD��HWD�SHORWH�,���UHQ�EDOOH

OHKHQEL]LNR�DGLHUDQ��+DX�GD��ELJL]WD�HJRWHNRWDQ�EDOOH�,���HWD�SHORWH�,���DUWHDQ�L]DQ�EHKDUNR�OLW]DWHNH�

HWD�KDOD�GD�

%HKLQ�ELJL]WDN�GHVDQELJXDWXWD��DUD]RD�DSXUW]HD�GD��KDX�GD��ELJL]WDNR�]HLQ�DGLHUD�GDJRHQ�JRLDQ�HWD

]HLQ� EHKHDQ�� ,UL]SLGH� EH]DOD� JHQXV� EH]DOD� RURNRUUHQD� DXNHUDW]HD� NRPHQL� GD�� KRUL� L]DQ� GDGLQ

EHVWHDUHQ�KLSHURQLPRD��*HQXV�RURNRUUDJRD�]HLQ�GHQ�HUDEDNLW]HNR��GHVDQELJXDWX�JDEHNR�KLHUDUNLDN

HJLQH]�JHUR�D]SLDQ�DGLHUD�JHKLHQ�HGXNLW]HD�QHXUWX�GXJX��KDX�GD��JHQXV�EH]DOD�]HQEDW�DOGL]�D]DOW]HQ

GHQ��*RLNR�DGLELGHDQ��EDOOH���DOGL]�D]DOW]HQ�GD�/33/�NR�GHILQL]LRHQ�JHQXV�EH]DOD��HWD�SHORWH�EHKLQ

EDNDUULN�� HWD� EHUD]� EDOOH� KDUWX� GXJX� SHORWH�UHQ� KLSHURQLPR� EH]DOD�� 2QGRUHQ� KLSHURQLPR� EH]DOD

GDJRHQD�QRQ�NRNDWX�HUDEDNL�EHKDUUD�GDJR��HWD�KRUUHWDUDNR�:RUG1HW�L�HJLQGDNR� ORWXUD]�EDOLDWXNR

JDUD��9,�&���HWD�9,�(���DWDOHWDQ�LNXVLNR�GXJXQ�EH]DOD�

9,�%��� 'HILQL]LR�HUOD]LRQDOHQ�LQWHJUD]LRD�KLHUDUNLDQ

'HILQL]LR�HUOD]LRQDODN�PRWD�DVNRWDNRDN� L]DQ�GDLWH]NH�� HUOD]LR�EDWHQ�ELGH]�GHILQLW]HQ�GLUHQDN�� HGR

JHQXVDN�HGXNL�VHPDQWLNRULN�HGXNL�H]�HWD�GHILQL]LRDUHQ�IXQWVD�GLIIHUHQWLDN�GDXNDQHDQ��$UWROD��������

+L]WHJLNR� EHVWH� DGLHUDUHQ� EDWHNLQ� KLSHURQLPLD� H]� GHQ� HUOD]LR� EDWH]� ORW]HQ� GLUHQDN� KLHUDUNLDWLN

NDQSR� JHOGLW]HQ� GLUD�� *HQXV� KXWVD� GXWHQDN� RVR� ]DLODN� JHUWDW]HQ� GLUD� GHVDQELJXDW]HQ�� RVR� L]HQ

RURNRUUDN�L]DWHQ�GLUD�HWD�

$UWRODN�HJLQGDNR�WUDWDPHQGXDUHQ�DUDEHUD��HUODWRUH�EHUH]L�EDNRLW]DUL�KL]WHJLNR�DGLHUD�EDW�HJRNLW]HQ

]LW]DLRQ�HWD�KRUUHOD� VDUUHUD� DGLHUD�KRUUHQ�KLSRQLPR�EH]DOD� VDUW]HQ�GD�KLHUDUNLDQ��+RUL� HJLQGD� HUH

DVNRWDQ�H]�GD�QDKLNRD��KLSHURQLPR�KRULHN�RVR�RURNRUUDN�L]DQ�HWD�LQIRUPD]LR�JXW[L�HPDWHQ�GXWH�HWD�

%HKDUUH]NRD�]DLJX�EHVWH�]HUEDLWL�ORW]HD��HUODWRUH�EHUH]LDUHQ�DUDEHUD�

�� (UODWRUHDUL� KLSHURQLPLD� HUOD]LRD� GDJRNLRHQHDQ�� QRVNL�� SRVLEOHD� GD� HUOD]LRQDWXWDNR� KLW]D

JHQXVW]DW� KDUW]HD�� HWD� 9,�&��� HWD� 9,�'� DWDOHWDQ� LNXVLNR� GXJXQ� EH]DOD� GHVDQELJXDWX� HWD

:RUG1HW�HUD�OR]HD��+RUUHODNR�HUODWRUHDN�GLUD�HVSqFH�GH��JHQUH�GH�HWD�VRUWH�GH��$GLELGH]�

EROHW�,�����HVSqFH�GH�FKDPSLJQRQ

�� (UODWRUHDUL� PHURQLPLD� HUOD]LRD� GDJRNLRQHDQ�� :RUG1HW�HNR� PHURQLPLD� HUOD]LRD� HUDELO

GDLWHNH�HUOD]LRQDWXWDNR�KLW]D�GHVDQELJXDWX�HWD�:RUG1HW�HUD�ORW]HNR��6DUUHUD�HWD�HUOD]LRQDWXWDNR

KLW]DUHQ�DGLHUDUHQ�EDWHQ�DUWHDQ�HUOD]LR�PHURQLPLNRD�EDGDJR�:RUG1HW�HQ��DGLHUD�KRUL�DXNHUDWX
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HWD�HUDELOLWDNR�:RUG1HW�HNR�NRQW]HSWXHWDUD�ORWXNR�GLWXJX
� �

��(UODWRUHDN��PHPEUH�GH�HWD�pOpPHQW�GH�

$GLELGH]�

DULVWRFUDWH�,�����PHPEUH�GH�O
DULVWRFUDWLH

�� (UODWRUHDUL�NRQW]HSWX�EDW�GDJRNLRQHDQ��KRUUL�ORWX�KLSHURQLPR�ELGH]��$GLELGH]�TXL�HUODWRUHD

HUDELOW]HQ� GHQHDQ� VDUUHUD� SHUWVRQD� GHOD� ]LXUWD� GDLWHNH�� HWD� EHUD]� SHUVRQQH�UHQ� OHKHQEL]LNR

DGLHUDUHQ�KLSRQLPR�EH]DOD�MDU�GDLWHNH�VDUUHUD�KRUL��$GLELGH]�

DJLWDWHXU�,�����TXL�H[FLWH�j�OD�UpYROWH

+RUUHODNRDN�GLUD�EDLWD� HUH� pWDW� GH�� DUW� GH�� DFWLRQ� GH�� IDFXOWp� GH��PDQLqUH� GH�� TXDOLWp� GH�� FDUDFWqUH� GH�HWD

PDQTXH�GH��(UODWRUH�KDXHWDNR�JHKLHQHN�NRQW]HSWX�EHUD� DGLHUD]WHQ�GXWH�GHILQL]LR�JX]WLHWDQ�� HWD

EHUD]� ]X]HQHDQ� HVOHLWX� GDLWHNH� DGLHUD� EDNDUUD�� TXL�UHNLQ� HJLQ� GXJXQ� EH]DOD�� %HVWH� HUODWRUH

EDW]XHN�� RUGHD�� H]� GXWH� EHWL� NRQW]HSWX� EDNDUUD� DGLHUD]WHQ�� $GLELGH]�� pWDW� GH� HUODWRUHD]

GHILQLWXWDNR� VDUUHUD� DWULEXWXD� �pWDW�HQ� OHKHQEL]LNR� DGLHUD�� HGR� HJRHUD� �pWDW�HQ� ELJDUUHQ� DGLHUD�

L]DQ� GDLWHNH�� +RUUHODNRHWDQ�� EL� DXNHUDN� LUHNLWD� XW]L� HWD� ��� SXQWXDQ� EH]DOD� WUDWDWXNR� GLUD�

$GLELGH]�

kSUHWp�,�����pWDW�GH�FH�TXL�HVW�kSUH

�� (UODWRUH�EDW]XHQ�NDVXDQ��H]�GLUD�EHWL�HUDELOL� L]DQ�HUODWRUH�EH]DOD��KDX�GD��EDW]XHWDQ�JHQXV

DUUXQWDN�GLUD��+RUUHQ�DGLELGHD�GD��DGLELGH]��SDUWLH�GH�HUODWRUHD��EDW]XHWDQ�PHURQLPLD�DGLHUD]WHNR

HUDELOW]HQ� GHQD�� EDLQD� VDOEXHVSHQ� EDW]XHWDQ� IHVWD� EDW� GHVNULEDW]HNR� �SDUWLH�UHQ� ��� DGLHUD��

+DODNRDN� GLUD� SDUWLH� GH�� SLqFH� GH�� HQVHPEOH� GH�� UpXQLRQ� GH� HWD� JURXSH� GH�� %L� DXNHUDN� D]WHUWX� HWD

ILGDJDUULWDVXQ� KREHUHQD� ORUW]HQ� GXHQD� DXNHUDWXNR� GD�� (UOD]LRDUHQ� DXNHUD� ��� SXQWXDQ� EH]DOD

D]WHUWXNR�GD��HWD�NRQW]HSWXDUHQ�DXNHUD�'LVWDQW]LD�.RQW]HSWXDODUHQ�ELGH]��9,�'���DWDOHDQ�D]DOGX

EH]DOD�

/DEXUELOGX]�HUODWRUHHQ�NDVXDQ�WUDWDPHQGXD�KRQDNRD�L]DQ�GD�

�� (UOD]LR� KLSHURQLPLNRD� GHQHDQ�� HUOD]LRQDWXWDNR� KLW]D� JHQXV� EH]DOD� MDUUL�� 2QGRUHQ� EHVWH

JHQXVDN�EH]DOD�WUDWDWXNR�GXJX�JHQXV�KRUL�

�� (UOD]LR�PHURQLPLNRD�GHQHDQ��HUOD]LRQDWXWDNR�KLW]DUHQ�HWD�VDUUHUDUHQ�DUWHDQ�:RUG1HW�HNR

HUOD]LR�PHURQLPLNRD�ELODWX�

                                                          
���

�(]�GXJX�DOJRULWPRD�JHKLDJR�]HKD]WXNR��EDLQD�IXQWVHDQ�9,�&���E��HWD�9,�'���DWDOHWDNR�DOJRULWPRHQ�DQW]HNRD�GD�
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�� (UODWRUHDUL�NRQW]HSWX�EDW�HJRNLW]HQ�]DLRQHDQ��]X]HQHDQ�MDUUL�KLSHURQLPR�EH]DOD�DGLHUD�KRUL

HWD�:RUG1HW�HQ�GDJRNLRQ�V\QVHW�D�HUH��/33/�:RUG1HW�ORWXUD�DKDOELGHUDW]HNR���HGR�DGLHUD�EDW

EDLQR�JHKLDJR�GDXGHQHDQ�VDUUHUDUHNLNR�'LVWDQW]LD�.RQW]HSWXDOD�HUDELOL��

�� (UOD]LR� HGR� NRQW]HSWX� L]DWHNR� DXNHUD� GDJRHQHDQ�� ELDN� SUREDWX�� HWD� LQGDU� JHKLHQ� ORUW]HQ

GXHQD�DXNHUDWX�

%HKLQ�HUODWRUHDN�PRGX�KRQHWDQ�WUDWDWX�HWD�JHUR��KRUUHOD�GHILQLWXWD�]HXGHQ������GHILQL]LRHWDWLN����

GHVDQELJXDWX�HWD�����:RUG1HW�L�ORWX�GLUD�����DGLHUDNR�ODJLQD�D]WHUWX�HWD�EDL�GHVDQELJXD]LRD�HWD�EDL

:RUG1HW�HNR�ORWXUD����HNR�GRLWDVXQDUHNLQ�HJLQ�GHOD�LNXVL�GXJX��

9,�&� +(%�:RUG1HW�ORWXUD��LWXUUL�OH[LNDO�HOHDQLW]HQ�DUWHNR�ORWXUD

(]DJXW]D�EDVHHQ� DUWHDQ� ]XELDN� H]DUW]HD� HUDELOJDUUL� VXHUWDW]HQ� GD� RVR�� /13� RURNRUUHUDNR� VLVWHPD

EDWHN� EHKDU� GXHQ� H]DJXW]D� H]� GD� QRUPDOHDQ� LWXUUL� EDNDUUHDQ� HJRWHQ�� KRUUHWDUDNR� HVSUHVNL� HVNX]

VRUWXWDNR� H]DJXW]D�EDVH� EDW� HJLQ� H]� EDGD� EHKLQW]DW�� +DODNRHWDQ� HUH� EHWL� GD� DEHUDVJDUULD� EHVWH

H]DJXW]D�LWXUULHWDUDNR�]XELDN�VRUW]HD��$XUUHUDJR�DLSDWX�GXJXQ�EH]DOD�+(%NR�DGLHUDN�:RUG1HW�HNR

NRQW]HSWXHWDUD�ORWX�QDKL�GLWXJX�

+L]NXQW]D�H]EHUGLQHWDNR�KLW]H]�DUL�JDUD��HGR�KREHWR�HVDQGD�KL]NXQW]D�H]EHUGLQHWDNR�NRQW]HSWXH]�

+LW]DN�KL]WHJL�HOHELGXQHQ�ELGH]�GDXGH�ORWXWD��EHUD]�IUDQWVHV�LQJHOHV�KL]WHJLD�HUDELOLNR�GXJX��%DLQD

DXUUHUDJR�HVDQ�EH]DOD�KLW]DN�H]�GLUD�QDKLNR��EHUDLHQ�DGLHUHQ�DUWHNR�ORWXUDN�LQWHUHVDW]HQ�]DL]NLJX�HWD�

$]NHQ� ILQHDQ� LQWHUHVDW]HQ� ]DLJXQD� +(%NR� IUDQWVHV� KLW]HQ� DGLHUDN� :RUG1HW�HNR� LQJHOHV� KLW]HQ

DGLHUHL�ORW]HD�

0RGX�H]EHUGLQHWDUD�HJLQ�GDLWHNH�KDX�JX]WLD�

�� OHKHQEL]L�KL]WHJL�HOHELGXQ�HWD�:RUG1HW�HQ�DUWHDQ� ORWXUDN�H]DUUL�HWD�KRUUHQ�HPDLW]D�HUDELOL

+(%�:RUG1HW� ORWXUD� JDX]DW]HNR�� .DVX� KRQHWDQ� HOHELGXQ� ´DEHUDVWXµ� EDW� ²LQIRUPD]LR

JHKLJDUULD�GXHQD²�HUDELOLD]�JDX]DWXNR�OLW]DWHNH

�� ]X]HQHDQ�+(%�:RUG1HW�]XELDN�HUDLNL�HOHELGXQ�´JRUGLQDµ�PHGLR�

$XNHUD� RQHQD� ]HLQ� L]DQJR� GHQ� H]LQ� DXUUHWLN� HVDQ�� HWD� EHUD]� EDQDQ�EDQD� D]WHUWX� GXJX� EDNRLW]D�

/HKHQHQJR� ELGHD� MRUUDWX]� JHUR�� +(%�:RUG1HW� ORWXUD]� JDLQ� KL]WHJL� HOHELGXQ� ´DEHUDVWXµ� EDW� ORU

GH]DNHJX�
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9,�&��� (OHELGXQD�:RUG1HW�ORWXUD

$WDO�KRQHWDQ�IUDQWVHVH]NR�KLW]DN�:RUG1HW�HNR�DGLHUHL�ORW]HQ�VDLDWXNR�JDUD��DKDO�GHQHDQ�:RUG1HW�

HNR�NRQW]HSWX�EDNDUUDUL�

9,�&���D� +L]WHJL�HOHELGXQD

)UDQWVHV�LQJHOHV� KL]WHJLDN� ²2[IRUG� )UHQFK�(QJOLVK� 'LFWLRQDU\� HGR� 2)('� �283�� ������� LNXV� ,,�

NDSLWXOXD²� ������� VDUUHUD� GDX]ND�� 6DUUHUD� EDNRLW]DN� MDWRUUL]NR� KLW]DUHQW]DW� DGLHUD� EDNDUUD� HGR

JHKLDJR� HGXNL� GLW]DNH�� (OHELGXQHNR� DGLHUD� EDNRLW]DUL� D]SLVDUUHUD� GHLWXNR� GLRJX� DWDO� KRQHWDQ�

$GLELGH]�PDLQWLHQ�L]HQDUHQ�VDUUHUD�EL�D]SLVDUUHUDWDQ�EDQD�GDLWHNH�

PDLQWLHQ�Q�P���DWWLWXGH��EHDULQJ���FRQVHUYDWLRQ��PDLQWHQDQFH

PDLQWLHQ����Q�P���DWWLWXGH��EHDULQJ
PDLQWLHQ����Q�P���FRQVHUYDWLRQ��PDLQWHQDQFH

+L]WHJL� HOHELGXQDN� ������� KDODNR� D]SLVDUUHUD� GDX]ND�� KRULHWDNR� ������� L]HQHL� GDJR]NLHODULN�� /DQ

KRQHWDQ��HVDQ�EH]DOD��L]HQHWDQ�]HQWUDWXNR�JDUD�

$]SLVDUUHUHQ� EDUUXDQ� KDLQEDW� HUHPX� D]DO� GDLWH]NH�� NDWHJRULD� �GHUULJRUUH]��� HUHPX� VHPDQWLNRD

�DXNHUDNRD�� ��� HUHPXWDNR� EDW� L]DQ� GDLWHNH�� DGLELGH]� EHKHUDJRNR� DGLELGHNR� FRPP��� NRPHUW]LDOD��

IUDQWVHVH]�GDJRHQ�DUJLELGHD��DXNHUDNRD��DGLELGH]�JRLNR�DWWLWXGH�HWD�FRQVHUYDWLRQ��HGR�EHKHNR�UHVVRXUFHV��

HWD�D]NHQLN�GHUULJRUUH]NRD�GHQ�LQJHOHVH]NR�LW]XOSHQ�KLW]D�HGR�KLW]�]HUUHQGD��(UHPX�VHPDQWLNRD�HWD

IUDQWVHVH]NR� DUJLELGHD� D]SLVDUUHUD� KRUUHWDNR� LW]XOSHQD� XOHUW]HNR� ODJXQW]D� GLUD�� WHVWXLQJXUX� HGR

HUDELOSHQDUL�EXUX]NR�RKDUUDN��KL]WHJLDUHQ�HUDELOW]DLOHDUL�LW]XOSHQD�KDXWDW]HDQ�ODJXQW]HNR�

IROLH����Q�I��PDGQHVV
SURYLVLRQ����Q�I��VXSSO\��VWRUH
WUpVRU����Q�P��UHVVRXUFHV���FRPP���ILQDQFHV

,W]XOSHQHNR�LQJHOHVH]NR�KLW]DN�DQELJXRDN�L]DQ�GDLWH]NH��:RUG1HW�HQ�DGLHUD�EDW�EDLQR�JHKLDJR�L]DQ

GH]DNHWH� HWD�� )UDQWVHVH]NR� VDUUHUDUHQ� HOHELGXQHNR� DGLHUHL�� D]SLVDUUHUHL�� GDJR]NLHQ� :RUG1HW�HNR

DGLHUDN� ]HLQW]XN� GLUHQ� MDNLQ� DKDO� L]DWHNR�� GHVDQELJXDW]HNR�� DOJRULWPRDN� �KL]WHJLDUHQ� HUDELOW]DLOHDN

EH]DOD�� WHVWXLQJXUXNR� LQIRUPD]LRD� EHKDU� GX��(]� EDGXJX� WHVWXLQJXUXNR� LQRQJR� LQIRUPD]LRULN�� HWD

LW]XOSHQD� DQELJXRD� EDGD�� RUGXDQ� H]� GD� SRVLEOH� :RUG1HW�HNR� DGLHUD� HJRNLD� WRSDW]HD�� ,W]XOSHQD

GHVDQELJXDW]HQ�VDLD�JDLWH]NHHQ�NDVXDN�KRQDNR�KDXHN�GLUD�

�� LW]XOSHQHNR�KLW]DN�DGLHUD�EDNDUUD�GX�:RUG1HW�HQ

�� LW]XOSHQD�KLW]�]HUUHQGD�EDWH]�HPDWHQ�GD
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�� LW]XOSHQD�IUDQWVHVH]NR�DUJLELGH�EDWH]�ODJXQGXWD�GDWRU

�� LW]XOSHQD�HUHPX�VHPDQWLNR�EDWH]�ODJXQGXWD�GDWRU

$XUUHNR�DWDOHDQ�D]DOW]HQ�GLUHQ�DGLELGHHQ�NDVXDQ��IROLH�UHQ�LW]XOSHQD�SROLVHPLNRD�GD�:RUG1HW�HQ��HWD

EHUD]�H]LQ�GD�GHVDQELJXDWX��SURYLVLRQ�HN�EL�LW]XOSHQ�GDX]ND��HWD�EHUD]�EDWDEHVWHDUHQ�WHVWXLQJXUX�L]DQ

GDLWH]NH� ���� NDVXD��� WUpVRU�HN� LW]XOSHQ� PRQRVHPLNRD� GDXND�� HWD� JDLQHUD� IUDQWVHVH]NR� DUJLELGH� HWD

HUHPX�VHPDQWLNRD]�ODJXQGXWD�GDWRU���������HWD����NDVXD��

+L]WHJL� HOHELGXQHNR� L]HQHQ� D]SLVDUUHUDN� JRLNR�NDVXHQ� DUDEHUD� VDLONDWX�GLWXJX�� ���� WDXODQ� D]DOW]HQ

GHQ�EH]DOD��L]HQHQ�D]SLVDUUHUHQ����UHQW]DW�H]�GXJX�]HU�HJLQLN��LW]XOSHQD�:RUG1HW�HQ�H]�GDJRHODNR

²���²� HGR� LW]XOSHQ�EDNDUUD� HGXNL� HWD� DGLHUD� DQLW]� GLWXHODNR� ²���²��+RQHQ� DUUD]RLDN� EHKHUDJR

D]WHUWXNR� GLWXJX�� ���� WDXODQ� WUDWD� GDLWHNHHQ� ���DUHQ� VDLONDSHQD� HJLQ� GXJX�� NDVXHQ� DUDEHUD�

$]SLVDUUHUD�EDW]XN�DOGL�EHUHDQ�HJRQ�GDLWH]NH�NDVX�EDWHDQ�EDLQR�JHKLDJRWDQ�VDLONDWXWD�

Itzulpena ez dago WordNet-en 4.081 %24
Itzulpen bakarra, adiera anitz 4.761 %28
1., 2., 3. edo 4. kasuak 8.075 %48
Guztira 16.917 %100

����WDXOD��L]HQHQ�D]SLVDUUHUHQ�VDLONDSHQD����

1. kasua: adiera bakarra 5.039 %30
2. kasua: itzulpen anitz 630 %4
3. kasua: argibidea 2.954 %17
4. kasua: eremu semantikoa 1.067 %6
����WDXOD��L]HQHQ�D]SLVDUUHUHQ�VDLONDSHQD����

:RUG1HW�HN� LW]XOSHQHQ� ���� EDNDUULN� HVWDOW]HD� NH]NDJDUULD� ]HQ�� $UD]R� H]EHUGLQHN� VRUW]HQ� GXWH

HVWDOGXUD�XUUL�KDX��LW]XOSHQD�SOXUDOHDQ�HJRWHD��LW]XOSHQD�L]HQ�VLQWDJPD�EDW�L]DWHD��SDUHQWHVLDN��HWDE�

$QL]WDVXQ� EHUGLQD� VRPDWX� JHQXHQ� IUDQWVHVH]NR� DUJLELGHHWDQ� HUH�� +DODNR� LW]XOSHQ� HWD� DUJLELGHHL

NRQSOH[X� GHLWX� GLHJX�� WUDWDPHQGX� EHUH]LWXD� EHKDU� GXWH� HWD�� 7UDWDPHQGX� KRUL�� DQDOLVL� VLQWDNWLNR

]DEDO� HWD� VHQGR� EDWHQ� IDOWDQ�� DKDO� L]DQ� JHQXHQ� EH]DOD� HJLQ� JHQXHQ�� OHPDWL]D]LR� HWD� KHXULVWLNRHQ

ELWDUWH]�� ,W]XOSHQ� NRQSOH[XHQ� WUDWDPHQGXD� HEDOXDW]HNR� ��� D]SLVDUUHUDNR� ODJLQD� KDUWX� HWD����WDQ

LQIRUPD]LR�]X]HQD�DWHUDW]HNR�JDL�JDUHOD� LNXVL�GXJX��(]�JDUD�KHPHQ�JHKLDJR�DULWXNR�KRQHWD]��LNXV

5LJDX�HWD�$JLUUH��������[HKHWDVXQ�JHKLDJRWDUDNR���7UDWDPHQGXDUHQ�HPDLW]HQ�RQGRUHQ������HWD����

WDXOHWDNR�VDLONDSHQD�JHOGLW]HQ�]DLJX�

Itzulpena ez dago WordNet-en 891 %5
Itzulpen bakarra, adiera anitz 6.440 %38
1., 2., 3. edo 4. Kasuak 9.586 %57
Guztira 16.917 %100

����WDXOD��L]HQHQ�D]SLVDUUHUHQ�VDLONDSHQD���·�

1. kasua: adiera bakarra 5.119 %30
2. kasua: itzulpen anitz 958 %6
3. kasua: argibidea 3.702 %22
4. kasua: eremu semantikoa 1.365 %8
����WDXOD��L]HQHQ�D]SLVDUUHUHQ�VDLONDSHQD���·�

%HUD]��:RUG1HW�HQ�H]�GDXGHQ�LW]XOSHQHQ�NRSXUXD���HUD�MDLWVL�GD��HWD�WUDWD�GLW]DNHJXQ�D]SLVDUUHUHQ

NRSXUXD� ���UD� LJR�� +RULHWDWLN� �����N� LW]XOSHQ� PRQRVHPLNRD� GXWH�� HWD� EHUD]� ������ ²���²
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D]SLVDUUHUDWDQ�WHVWXLQJXUXD�HUDELOL�EHKDUNR�GXJXOD�LW]XOSHQD�GHVDQELJXDW]HNR���������HGR����NDVXHWDQ

GDXGHQDN��NRQWXDQ�L]DQ�D]SLVDUUHUD�EDW�NDVX�EDWHDQ�EDLQR�JHKLDJRWDQ�HJRQ�GDLWHNHHOD��

9,�&���E� (PDLW]DN

,GHLD� VLQSOHD� GD�� +$'DQ� EH]DOD�� WHVWXLQJXUXDUL� KREHWR� GDJRNLRQ� LW]XOSHQDUHQ� DGLHUD� DXNHUDW]HD

'HQWVLWDWH� .RQW]HSWXDOD
� �

� HUDELOLD]�� +L]WHJL� HOHELGXQHQ� NDVXDQ� WHVWXLQJXUXD� XUULD� GD�� EDLQD

LW]XOSHQDUHNLQ�HUOD]LR�HVWXDJRD�L]DQ�RKL�GXHQD��+LUX�WHVWXLQJXUX�PRWHWDWLN��H]�GDJR�RVR�JDUEL�QROD

HUDELOL�HUHPX�VHPDQWLNRD��'HQWVLWDWH�.RQW]HSWXDODN�HUOD]LR�SDUDGLJPDWLNRH]�VRLOLN�EDOLDW]HQ�GD�HWD�

+RUUHJDWLN�RUDLQJR]�DOGH�EDWHUD�XW]L�GXJX�

)UDQWVHVH]NR�DUJLELGHD�GXWHQ�KLW]HQ�NDVXHWDQ��DUJLELGHDQ�D]DOW]HQ�GLUHQ�KLW]DN�KL]WHJL�HOHELGXQHDQ

EHUWDQ�EHJLUDWX�HWD�KRULHQ�LQJHOHVH]NR�RUGDLQDN�GLUD�WHVWXLQJXUX�EH]DOD�HUDELOW]HQ�GLUHQDN��$UJLELGH

KDXHN� HUDELOLD]� HVSHUR� GDLWHNHHQ� GHVDQELJXD]LRDUHQ� GRLWDVXQD� NDONXODW]HNR� HVSHULPHQWX� W[LNL� EDW

HJLQ�JHQXHQ�LD����D]SLVDUUHUD�HUDELOLD]������WDXODQ�D]DOW]HQ�GHQ�EH]DOD��'HQWVLWDWHD�HUDELOLD]����NR

GRLWDVXQD�ORUW]HQ�GD��'RLWDVXQ�ND[NDU�KRQHQ�DUUD]RLD�DUJLELGHHQ�DKXOWDVXQHDQ�EHUWDQ�HJRQ�GDLWHNH�

3LVWD�NRQSOH[XHQ�WUDWDPHQGXDN�HWD�KL]WHJL�HOHELGXQD�HUDELOL�EHKDUUDN�HUH�H]�GX�ODJXQW]HQ��'RLWDVXQ

KRUL� MDVRW]HNR� D]WHUNHWD� HJLQ� HWD� SURED� EDW]XN� HJLQ� RQGRUHQ� LNXVL� JHQXHQ� �� DGLHUD� EDLQR

JHKLDJRNRDN�ED]WHUWX]�JHUR�GRLWDVXQD������UD�LJRW]HQ�]HOD��HVWDOGXUDUHQ�NDOWHWDQ�

Estaldura % Doitasuna %
zorizkoa 100 44,8
Dentsitatea 72,9 67,4
<6 adiera 50,8 83,3

����WDXOD��IUDQWVHVH]NR�DUJLELGHHWDUDNR�HVWLPD]LRD

,W]XOSHQ� DQLW]� GDXGHQHDQ�� EDNRLW]DN� EHVWHHQ� WHVWXLQJXUX�SDSHUD� MRND� GH]DNH�� 'HQWVLWDWHD

DSOLNDW]HDQ� LW]XOSHQ� JX]WLDN� EDWHUD� GHVDQELJXDW]HQ� GLUD�� (VSHUR� GDLWHNHHQ� GRLWDVXQD� HVWLPDW]HNR

KDODNR����D]SLVDUUHUD�KDUWX�JHQLWXHQ��HWD�����WDXODQ�D]DOW]HQ�GHQ�EH]DOD��GRLWDVXQ�HWD�HVWDOGXUD�RVR

RQDN� ORUW]HQ� GLUD�� 2UDLQJRDQ� �� DGLHUD� EDLQR� JHKLDJRNRDN� ED]WHUW]HQ� GLWXHQ� KHXULVWLNRDN� H]� GX

GRLWDVXQD�DSHQDV�DOW[DW]HQ�

Estaldura % Doitasuna %
zorizkoa 100 44,8
Dentsitatea 93,3 89,3
<6 adiera 73,3 90,9
����WDXOD��LW]XOSHQ�DQLW]HWDUDNR�HVWLPD]LRD

                                                          
���

�,9��NDSLWXOXNR�����HNXD]LRD��α ����L]DQGD��µ��� �HWD�HUOD]LR�PHURQLPLPRDN�HUDELOLD]�
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.DVX� EDNRLW]HUDNR� HVWLPD]LRDN� HJLQ� RQGRUHQ�� GHVDQELJXDW]HNR� DOJRULWPRD� L]HQHQ� D]SLVDUUHUD

JX]WLHWDUDNR�HJLNDULWX�JHQXHQ��(UHPX�VHPDQWLNRD�DOGH�EDWHUD�XW]L�GXJXQH]���������HWD����NDVXHWDNR

D]SLVDUUHUDN�EDNDUULN�GHVDQELJXDWX�DKDO�L]DQJR�GLWXJX��$]SLVDUUHUD�EDNRLW]D�DOJRULWPRDN�NDVX]�NDVX

D]WHUW]HQ� GX�� LW]XOSHQDN� DGLHUD� EDNDUUD� EDGDXND� KRUL� DXNHUDWXNR� GD�� LW]XOSHQ� DQLW]� EDGLWX

'HQWVLWDWHD� VRLOLN� HUDELOLNR� GD�� HWD� EHVWHOD�� IUDQWVHVH]NR� DUJLELGHDN� EDGLWX�� 'HQWVLWDWHD� HWD

KHXULVWLNRD�HUDELOLNR�GLUD��$OJRULWPRD�HJLNDULWX�RQGRUHQ�D]SLVDUUHUD�JX]WLHQ����D�ORW]HD�ORUWX�]HQ

�LNXV�����WDXOD��

Azpisarrera kopurua Doitasuna
Loturarik ez 9.676 %57 -
Lotura 7.241 %43 %95

1. kasua: adiera 1 5.119 %30 %99
2. kasua: itzulpen anitz 723 %4 %89
3. kasua: frantsesezko argibideak 1.399 %9 %83

Guztira 16.917
����WDXOD��(OHELGXQ�:1��ORWXWDNR�D]SLVDUUHUDN

/RWXWDNR�D]SLVDUUHUD�JHKLHQDN�DGLHUD�EDNDUUDUL�HVNHU�HJLQ�L]DQ�GLUD��$GLHUD�EDNDUUHNRHWDQ��LW]XOSHQD

NRQSOH[XD�GHQHDQ����NR�GRLWDVXQD�HVSHUR�GDLWHNH��HWD�EHVWHOD�����HNRD��,W]XOSHQ�NRQSOH[XGXQDN

��� EHVWHULN� H]� GLUHQH]� �LNXV� ���� HWD� ���� WDXOHQ� DUWHNR� DOGHD��� EDWH]�EHVWH� DGLHUD� EDNDUUHNRHQ

GRLWDVXQD�������GD��,W]XOSHQ�DQLW]�GLWXJXQHDQ����NRD�HWD�IUDQWVHVH]NR�DUJLELGHDN�GDX]NDWHQHQW]DW

���NRD�GLUHQH]��HJLQGDNR�������ORWXUHQW]DW�EDWH]EHVWHNR�GRLWDVXQD����HNRD�GD�

9,�&��� +(%�:RUG1HW�ORWXUD

$WDO� KRQHWDQ� /33/�KL]WHJLNR� DGLHUDN�:RUG1HW�HNR� DGLHUHWDUD� ORW]HQ� VDLDWXNR� JDUD��+RUUHWDUDNR

HUDELOLNR�GLWXJXQ�H]DJXW]D�LWXUULDN�KRQDNRDN�GLUD�

�� /33/�NR�DGLHUDUHQ�GHILQL]LRNR�KLW]DN��EHUH]LNL�JHQXVD�HWD�VLQRQLPRD
���

�

�� +L]WHJL� HOHELGXQD�� EDL� EHUH� KRUUHWDQ� HGR� DXUUHNR� DWDOHDQ� :RUG1HW�L� ORWX� GLRJXQ

EHUWVLRDQ��+L]WHJL�HOHELGXQD�L]DQJR�GD�/33/�NR�KLW]�IUDQWVHV�HWD�:RUG1HW�HNR�LQJHOHVH]NR

DGLHUHQ�DUWHNR�]XELD�

�� :RUG1HW�HNR�DGLHUHQ�DUWHNR�'HQWVLWDWH�.RQW]HSWXDOD

+XUELOSHQDUHQ� ILORVRILDUHQ� DW]HDQ� /33/�NR� JHQXVHQ� DGLHUD�GHVDQELJXD]LRDQ� HUDELOJDUULD� L]DWHD

GDJR�� +RUUHWDUDNR� NRPHQL� ]DLJX� DKDO� GHQ� EH]DLQEHVWH� DGLHUD�:RUG1HW�L� ORWXWD� HGXNLW]HD�� EDLWD

GHILQL]LR�EDNRLW]HDQ�D]DOW]HQ�GHQ�JHQXVD�ORW]HD�HUH��(VWDOGXUD�DKDO�GHQ�]DEDOHQD�HWD�HUURUH�DKDO�GHQ

                                                          
�	�
�$WDO�KRQHWDQ��EDL�HWD�9,�'�DWDOHDQ�HUH��JHQXVHL�EXUX]�DULWXNR�JDUD��JHQXV�HGR�VLQRQLPR�ELGH]NR�GHILQL]LRD�GHQ�DUGXUDWX�JDEH��,]DQ

HUH�JHQXV�HWD�VLQRQLPR�ELGH]NR�GHILQL]LRDN�EHUGLQ�WUDWDWX�GLWXJX�
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W[LNLHQD�QDKL�GXJXQH]��H]�]DLJX�DUGXUDWXNR�DGLHUD�EDWL�:RUG1HW�HNR�DGLHUD�DQLW]�ORW]HQ�EDGL]NLRJX�

EHWLHUH�DGLHUD�]X]HQD�KRULHQ�DUWHDQ�EDGDJR�

/RWXUD� HJLWHNR� DOJRULWPR� H]EHUGLQDN� HUDELO� GDLWH]NH�� HWD� KRULHWDNR� EDW]XN� LNHUWX� GLWXJX�� +HPHQ

HPDLW]D� QDEDUPHQHQDN� D]DOGXNR� GLWXJX��+DVWHNR��'HQWVLWDWHD� HUDELOL� JDEH�� KHXULVWLNR� SDUH� EDWHQ

HUDJLQNRUWDVXQD�SUREDWXNR�GXJX��2QGRUHQ�KL]WHJL�HOHELGXQD�HWD�'HQWVLWDWHD�HUDELOL]�VDLDWXNR�JDUD�

KL]WHJL� HOHELGXQ� KXWVDUHNLQ� OHKHQEL]L�� HWD� :RUG1HW�L� ORWXWDNR� HOHELGXQDUHNLQ� JHUR�� %XNDW]HNR

KL]WHJL� JX]WLDUL� NRQELQD]LR� KREHUHQD� DSOLNDWXNR� GLRJX��$OJRULWPR� KRULHN� D]WHUWX� DXUUHWLN� ODJLQDUL

EXUX]�MDUGXQJR�JDUD�

$OJRULWPR�EDNRLW]DUHQ�HUDJLQNRUWDVXQD�QHXUW]HNR����DGLHUDNR�ODJLQD�HUDELOL�GXJX�����DGLHUD�KRULHQ

GHILQL]LRHWDQ����JHQXV�HWD�VLQRQLPR�D]DOW]HQ�GLUD��/DJLQD�]DEDODJRD�]HQ��EDLQD�JHQXV�JDEHNRDN�HWD

HOHELGXQHDQ�DXUNLW]HQ�H]�]LUHQDN�DOGH�EDWHUD�XW]L�GLWXJX��+L]WHJL�HOHELGXQDN�GDXNDQ�EHVWH�DUD]R�EDW

DGLHUDUHQ� HVDQDKLDUL� GDJRNLRQ� LW]XOSHQD� D]DOW]HQ� H]� GHQHDQ� JHUWDW]HQ� GD�� (]LQH]NRD� GD

DXWRPDWLNRNL� LJDUW]HD�KRUL�JHUWDW]HQ�DUL�GHOD��(VNX]�� ODJLQHNR���NDVXWDQ�JHUWDW]HQ�GHOD� LNXVL�GXJX�

$OJRULWPRHQ� HPDLW]DN� EL� HUDWDUD� HPDQJR� GLWXJX�� HOHELGXQHNR� ]XOR� KRULHN� NRQWXDQ� KDUWXWD� HWD

NRQWXDQ�KDUWX�JDEH��%HVWDOGH��LQSOHPHQWD]LR�DUUD]RLDN�PHGLR��GHILQL]LR�EDWHQ�JHQXV�HGR�VLQRQLPR

EDW� EDLQR� JHKLDJR� GDXGHQHDQ� EDNRLW]D� DSDUWH� ORW]HQ� GD�� QDKL]� HWD� JHUR� GHVDQELJXDW]HUDNRDQ

LQIRUPD]LR� KRUL� NRQWXDQ� L]DQ�� +RUUHJDWLN� ��� JHQXVHQW]DW� HPDWHQ� GLUD� HPDLW]DN�� 'HILQLHQGXP

EDWHN��EHUD]��EL�ORWXUD�MDVR�GLW]DNH��JHQXV�EDNRLW]HWLN�EDW�

9,�&���D� +LSHURQLPLD�HWD�EHVWH�KHXULVWLNRDN

'HQWVLWDWH�.RQW]HSWXDOD]�JDLQ��KLUX�KHXULVWLNR�HUH�SUREDWX�GLWXJX��/HKHQEL]LNRDQ��GHILQLHQGXPDN

KL]WHJL�HOHELGXQHDQ�RUGDLQ�EDNDUUD�EDGX��HWD�RUGDLQ�KRUUHN�:RUG1HW�HQ�DGLHUD�EDNDUUD�EDOGLQ�EDGX�

RUGXDQ�]X]HQHDQ� ORW�GDNLRNH�:RUG1HW�HNR�DGLHUD�KRUL�GHILQLHQGXPDUL��+HXULVWLNR�KDX�DOJRULWPR

JX]WLHWDQ�HUDELOL�GD�

%LJDUUHQ� KHXULVWLNRDUL� GDJRNLRQH]�� GHILQLHQGXP� HWD� JHQXVHQ� LW]XOSHQDN� D]WHUW]HDQ�� EDW]XHWDQ

LQJHOHVH]NR� KLW]� EHUD� ELHWDQ� D]DOW]HQ� ]HOD� RKDUWX� JLQHQ��+DODNRHWDQ�� KLW]� KRUL� GHVDQELJXDWX� DKDO

L]DWHNR�WHVWXLQJXUXULN�D]DOW]HQ�H]�]HQH]��LQJHOHVH]NR�KLW]�KRUUHQ�DGLHUD�JX]WLDN�HVOHLW]HQ�JHQL]NLHQ

GHILQLHQGXP�HWD�JHQXVDUL��$]SLDQ�LNXV�GDLWHNHHQ�EH]DOD��DGLELGH]��SDUWLH�UHQ����DGLHUDUHQ�JHQXVD� MHX

GD�� HWD� EDL� SDUWLH� HWD� EDL� MHX� JDPH� EH]DOD� LW]XO� GDLWH]NH� LQJHOHVHUD�� +RUL� KRUUHOD� L]DQGD� JDPH�HN

:RUG1HW�HQ�GLWXHQ�DGLHUD�JX]WLDN�HVOHLWXNR�]DL]NLR�SDUWLH�,���DGLHUDUL��HWD�JDLQHUD�MDNLQJR�GXJX�SDUWLH�

UHQ�HOHELGXQHNR����DGLHUD�HWD�MHX�UHQ�HOHELGXQHNR����DGLHUD�HUDELOL�GLUHOD�GHILQL]LR�KRUUHWDQ�

SDUWLH�,�����MHX���GLYHUWLVVHPHQW�HQ�FRPPXQ
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SDUWLH����SDUW
SDUWLH�����FDUWHV��VSRUW��JDPH
SDUWLH�����MXULG���SDUW\

MHX����JDPH
MHX�����DPXVHPHQW��SOD\
MHX�����DX�FDVLQR�HWF���JDPEOLQJ
MHX�����WKpkWUH��DFWLQJ
MHX�����VpULH��VHW
MHX�����GH�OXPLqUH��UHVVRUW��SOD\

Estaldura Doitasuna
Itzulpen komuna %16 %100

%HVWDOGH��JHQXVD�GHILQLHQGXPDUHQ�KLSHURQLPRD�GHQH]�IUDQWVHVH]��EHUDLHQ�LW]XOSHQHQW]DW�:RUG1HW�

HQ�JDX]D�EHUD�JHUWDW]HQ�GHQ�HGR�H]�D]WHU�GDLWHNH��+RUUHOD��JHQXVDUHQ�LW]XOSHQHWDNR�EDWHQ�DGLHUDUHQ

EDW� GHILQLHQGXPDUHQ� RUGH]NR� EDWHQ� KLSHURQLPRD� EDGD� :RUG1HW�HQ�� DGLHUD� KRULHN� HVOHLWXNR

GL]NLHJX�IUDQWVHVHNR�GHILQLHQGXP�HWD�JHQXVDUL�

Estaldura Doitasuna
Hiperonimia %42 %85

9,�&���E� 'HQWVLWDWH�.RQW]HSWXDOD�KL]WHJL�HOHELGXQD�HUDELOLD]

+L]WHJL� HOHELGXQ� JRUGLQD� HUDELOLD]�� SRVLEOH� GD� GHILQLHQGXP�� JHQXV� HWD� GHILQL]LRNR� JDLQRQW]HNR

KLW]HQ�RUGDLQDN�ORUW]HD��'HILQLHQGXPDUL�GDJRNLRQ�:RUG1HW�HNR�DGLHUD�GHVDQELJXDW]HNR�'HQWVLWDWH

.RQW]HSWXDOD� HUDELOL� GXJX�� WHVWXLQJXUX� EH]DOD� GHILQL]LRNR� KLW]HQ� RUGDLQDN� HUDELOLD]�� 'HILQL]LRNR

KLW]HQ� DUWHDQ� JHQXVDN� JDUUDQW]L� JHKLDJR� GXHQH]� HUOD]LR� SDUDGLJPDWLNRDUL� GDJRNLRQH]��'HQWVLWDWHD

NDONXODW]HNR� RUGXDQ� QDEDULWDVXQ�SLVX� �QE�� EDW� HVOHLWXNR� GLHJX� GHILQL]LRNR� LW]XOSHQHQ� DGLHUHL�

JHQXVDUHQ�HGR�GHILQLHQGXPDUHQ�DGLHUDN�EDGLUD�QE ���HWD�GHILQL]LRNR�EHVWH�KLW]HQDN�EDGLUD�QE ���

�LNXV� ���� HNXD]LRD�� QRQ�$�Q� GHILQLHQGXP�� JHQXV� HWD� GHILQL]LRNR� JDLQRQW]HNR� KLW]HQ� LW]XOSHQHQ

:RUG1HW�HNR� DGLHUDN� GDXGHQ�� HWD�=�:RUG1HW�HNR� HGR]HLQ� ]XKDLW]�� HWD� LNXV� ,9�� NDSLWXOXNR� ���

HNXD]LRD�HUH���+DLQEDW�SURED�HJLQ�RQGRUHQ�HPDLW]D�KREHUHQDN�SLVX�KRULHQW]DW�ORUWX�]LUHQ�

∑
∩∈

==
ZAc

cZZ nbaaZAZ non ),(dentsitate),(dentsitate ����

Estaldura Doitasuna
Dentsitatea %87 %74

'HILQL]LRNR�KLW]HN� WHVWXLQJXUX�JXW[L�HVNDLQW]HQ�GXWHQH]� �/33/�NR� L]HQHQ�GHILQL]LRHN�EDWH]�EHVWH

�����KLW]�GDX]NDWH��� WHVWXLQJXUX�KRUL�]DEDOW]HD�SHQWVDWX�GXJX��/33/�Q�KLW]DN�HUOD]LRQDWXWD�GDXGH�

EDWD�EHVWHDUHQ�JHQXV�EH]DOD��EDWD�EHVWHDUHQ�VLQRQLPR�EH]DOD��HUODWRUH�EHUH]L�EDWHQ�ELGH]�ORWXWD�HGR
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GHILQL]LR�EHUGLQHDQ�D]DOW]HQ�GLUHOD�HWD��'HILQLHQGXP�DUL�:RUG1HW�HNR�]HLQ�DGLHUD�GDJRNLRQ�HUDEDNL

DKDO� L]DWHNR�� JHQXVDUHNLQ� HUOD]LRQDWXWDNR� KLW]� KRULHN� SLVWD� HPDQ� GH]DNHWH�� QDKL]� HWD� H]� MDNLQ

JHQXVDUHQ� ]HLQ� DGLHUD� GHQ� EHQHWDQ� GHILQLHQGXPDUL� ORWXD� GDJRHQD�� $OGHUDQW]L]� HUH�� JHQXVDUL

GDJRNLRQ�:RUG1HW�HNR�DGLHUD�]HLQ�GHQ�HUDEDNLW]HDQ�HUH��GHILQLHQGXPDUHNLQ�HUOD]LRQDWXWDNR�KLW]HN

ODJXQW]D� HVNDLQ� GH]DNHWH�� 7HVWXLQJXUX� KRUL� JX]WLD� HUDELOW]HNR� RUGXDQ� DXNHUD� EDW� EDLQR� JHKLDJR

JHQLWXHQ��HWD�HVSHULPHQWX�EDW]XHQ�RQGRUHQ�RQHQD�'HQWVLWDWHD�ELUULWDQ�NDONXODW]HD�]HOD�LNXVL�JHQXHQ�

JHQXVD� GHVDQELJXDW]HNR� GHILQLHQGXPDUHQ� WHVWXLQJXUXD� HUDELOL� HWD� GHILQLHQGXPD� GHVDQELJXDW]HNR

JHQXVDUHQ� WHVWXLQJXUXD� HUDELOL�� ELHWDQ� GHILQL]LRNR� JDLQRQW]HNR� KLW]DN� HUH� HUDELOLD]�� /HKHQ� EH]DOD

QDEDULWDVXQ�SLVXD� HUDELOL� GXJX�� QE �� WHVWXLQJXUXNR� JHQXV� HGR� VLQRQLPR� EH]DOD� HUOD]LRQDWXWDNR

KLW]HL��HWD�QE ����HUODWRUH�ELGH]�HGR�GHILQL]LRDQ�HJRWHDJDWLN�HUOD]LRQDWXWDNR�KLW]HL�

Estaldura Doitasuna
Dentsitatea (erlazioekin) %97 %63

'RLWDVXQD� HUOD]LRQDWXWDNR� KLW]DN� HUDELOL� JDEH� EDLQR� RNHUUDJRD� GD�� EDLQD� HVWDOGXUD� ����HUD

KXUELOW]HQ� GD�� 2UDLQ� OHKHQ� EDLQR� GDWX� JHKLDJR� GDX]NDJX�� EDLQD� VLVWHPDN� H]� GLWX� JX]WL]

DSUREHW[DW]HQ��+XUUHQJR�DWDOHDQ��LNXV�9,�'��D]DOGXNR�GXJXQ�EH]DOD��HVWDOGXUD�JDUUDQW]LWVXD�L]DQJR

GD�/33/�UHQ�JHQXV�GHVDQELJXD]LRD�DXUUHUD�HUDPDWHNR��HWD�KRUUHQ�DOGH�HJLQ�JHQXHQ�DXNHUD��7HNQLND

KRQHQ�HPDLW]DN�KREHW]HQ�VDLDWXNR�JDUD�KXUUHQJR�DWDOHWDQ�

9,�&���F� 'HQWVLWDWH�.RQW]HSWXDOD�HOHELGXQD�:RUG1HW�ORWXUD�HUDELOLD]

$WDO�KRQHWDQ�KL]WHJL�HOHELGXQ�ODQGX�JDEHD�HUDELOL�RUGH]��DXUUHNR�DWDOHDQ�:RUG1HW�HNLQ�ORWXUD�GXHQ

EHUWVLRD]� SURILWDW]HQ� VDLDWX� JDUD�� $XUUHNR� DWDOHDQ� IUDQWVHVHNR� KLW]� EDWL� GDJR]NLRQ�:RUG1HW�HNR

DGLHUDN� ORUW]HNR�� OHKHQEL]L� HOHELGXQHDQ� LW]XOSHQD� ORUWX� HWD� RQGRUHQ� LW]XOSHQ� KRULHQ� DGLHUDN

EHJLUDW]HQ�JHQLWXHQ��2UDLQ��RUGHD��HOHELGXQ�ODQGXDQ�]X]HQHDQ�DW]L�GDLWH]NH�:RUG1HW�HNR�DGLHUDN�

*RJRUDWX� EHUWVLR� KRQHWDQ� DGLHUD� EDW]XN� GHVDQELJXDWXDN� L]DQ� GLUHOD�� EHVWH� EDW]XN� ED]WHUWXD]�

(VSHULPHQWXDQ�HUOD]LRQDWXWDNR�KLW]DN�HUH�HUDELOL�GLWXJX��HWD�GRLWDVXQD�QDEDUL�LJR�GD�

Estaldura Doitasuna
Dentsitate (erlazioekin eta
elebidun aberastuarekin)

%97 %70

9,�&���G� .RQELQD]LRD

2UDLQ�DUWH�DLSDWXWDNR�KHXULVWLNRDN�HWD�'HQWVLWDWHD��RUGHQD�MDNLQ�EDWHDQ�HJLNDULW]HD�HUDEDNL�GXJX�

�� ,W]XOSHQ�EDNDUUD�HWD�DGLHUD�EDNDUUHNRD�EDGX�GHILQLHQGXPDN��ORWX�KRUUHNLQ�
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�� %HVWHOD�� GHILQLHQGXP� HWD� JHQXVDN� LW]XOSHQ� EHUD� EDGXWH�� KRUUHQ� :RUG1HW�HNR� DGLHUD

JX]WLHNLQ�ORWX�

�� %HVWHOD�ORWXUD�KLSHURQLPLNRDN�HUDELOL�

�� %HVWHOD�HUDELOL�'HQWVLWDWHD�9,�&���F��DWDOHDQ�EH]DOD�

Estaldura Doitasuna
Konbinazioa %97 %77

%HVWDOGH��EDL�HOHELGXQ�HWD�EDL�:RUG1HW�EHJLUDW]HDQ�VRUW]HQ�]LUHQ�DUD]R�EDW]XN�HUH�WUDWDWX�L]DQ�GLUD�

OHPDWL]D]LRD��IUDQWVHVHNR�KL]WHJLNR�VDUUHUD�NRQSOH[XDN��HWDE��$UD]R�KRULHN�HED]WHQ�VDLDWX�RQGRUHQ

GRLWDVXQD�DUH�JHKLDJR�LJRW]HQ�GD��HWD�HVWDOGXUD�����HUD�KHOW]HQ�GD��(PDLW]DN�D]WHUW]HDQ�NRQWXUDWX

JDUD� /33/�NR� DGLHUD� EDW]XN� H]� GDXGHOD� HOHELGXQHDQ�� KDX� GD�� IUDQWVHV� KLW]HQ� DGLHUD� JX]WLDN� H]

GDXGHOD�EHKDU�GHQ�EH]DOD�LW]XOLWD�HOHELGXQHDQ��+DODNR�DGLHUD�EDW�ORW]HDQ�HPDLW]D�RNHUUD�ORUWX�GXJX

]LXUUHQLN�� /DJLQHDQ�EHKDU� EH]DOD� LW]XOLWD� GDXGHQ� DGLHUDN� X]WHQ� EDGLWXJX� VRLOLN� ²��� GHILQL]LRHWDWLN

��²�GRLWDVXQD����UD�LJRW]HQ�GD�

Estaldura Doitasuna
Konbinazioa + tratamendua %100 %82
 ’’ + itzulpen zuzenekoak soilik %100 %88

/DJLQHUDNR� HPDLW]DN� LNXVLWD�� D]NHQHNR� DOJRULWPR� KDX� /33/� KL]WHJL� RVRDUHNLQ� HJLNDULWX� JHQXHQ�

(VWDOGXUDUL�EXUX]NR�GDWXDN��HWD� ORWXUDUHQ� LWXUULDUL�EXUX]NR�GDWXDN����� WDXODQ�D]DOW]HQ�GLUD��$LSDWX

EHKDUUD� GDJR� ODJLQHDQ� HVWDOGXUD� ����� ]HQHDQ�� KL]WHJL� JX]WLUDNR� ������ GHOD�� /DJLQHDQ� GHILQL]LR

HUOD]LRQDODN��JHQXV�JDEHNRDN�HWD�KL]WHJL�HOHELGXQHDQ�WRSDWX�H]LQ�]LUHQDN�DOGH�EDWHUD�XW]L�JHQLWXHQ�

EDLQD�KL]WHJL�RVRD�WUDWDW]HDQ��KRUUHODNRDN��DGLHUHQ��������H]LQ�:RUG1HW�HUD�ORWX��QRVNL�

Adiera kopurua 13740
Loturarik ez 4832 %35,1

Definizio erlazionalak 1462 %10,5
Genusik ez 1085 %7,9
Elebidunak kale 2285 %16,6

Lotura 8908 %64,8
Lotura bakarra 4976 %36,2
Elebiduneko adiera bakarra 1828 %13,3
Elebiduneko adiera anitz 2104 %15,3

����WDXOD��/33/�:1�HPDLW]D�RURNRUUDN

'HILQL]LR� HUOD]LRQDOHWDNR� EDW]XHN� ²���²� ORWXUD� ORUWX� GXWH�� DGLHUD� EDNDUUHNR� LW]XOSHQD� ]XWHQ� HWD�

.DVX� JHKLHQHWDQ� EDL� GHILQLHQGXPD� HWD� EDL� JHQXVD� ORWX� GLUD�� EDLQD� ORWXWDNR� DGLHUHQ� �����HDQ

GHILQLHQGXPDN� H]� GX� ORWXUDULN� HWD� ������DQ� JHQXVD� GD� ORWXUDULN� H]� GXHQD�� /RWXUHQ� MDWRUULDUL

EXUX]NR�GDWXDN�����WDXODQ�GDXGH�MDVRWD�



9,��.$3,78/8$

���

1. adiera bakarra
2. sinonimia

%7,18

3. hiperonimia %42,37
4. Dentsitatea %50,45

����WDXOD��ORWXUHQ�MDWRUULD

9,�&���H� 1DEDUPHQWDVXQHDQ�RLQDUULWXWDNR�KHGDGXUD

*RLNR�PHWRGRHQ�NRQELQD]LRDUHNLQ��KL]WHJLNR�L]HQHQ�����:RUG1HW�HNR�DGLHUHL�ORW]HNR�JDX]D�JDUD�

,9�&���D�� DWDOHDQ� DLSDWX� GXJXQ� EH]DOD�� :RUG1HW�HNR� DGLHUD� MDNLQGD� :RUG1HW�HNR� HWLNHWD

VHPDQWLNRD� HUH� H]DJXW� GH]DNHJX�� (WLNHWD� VHPDQWLNR� KRULHN� RVR� LQWHUHVJDUULDN� GLUD�� DGLHUD� EDWHQ

HUHPX� VHPDQWLNRD� DGLHUD]WHQ� GLJXWH� HWD� �LNXV� ,,�� NDSLWXOXD��� *DLQHUD�� RUDLQGLN� ORWX� JDEH� GDJRHQ

KL]WHJLNR�DGLHUD�EDWHQ�HWLNHWD� VHPDQWLNRD� MDNLQH]�JHUR�� HUUD]DJRD�GD�KDUL�GDJRNLRQ�:RUG1HW�HNR

DGLHUD��EDW�HGR�JHKLDJR��ORUW]HD��$GLELGH]��RUDLQ�LNXVLNR�GXJXQ�WHNQLNDUHQ�ELGH]��SRVLEOHD�GD�DGXOWH�,

�� DGLHUDUL� QRXQ�SHUVRQ� HWLNHWD� VHPDQWLNRD� HVOHLW]HD� �LNXVL� EHKHDQ��� SHUWVRQHL� EXUX]NR� GHILQL]LRD

GHODNRDQ��$GXOWH�N� LW]XOSHQ� EDNDUUD� GX�� DGXOW�� HWD� KRQHN� EL� DGLHUD� GLWX� :RUG1HW�HQ�� SHUWVRQHL

EXUX]NRD�EDWD� HWD� DQLPDOLHL� EXUX]NRD�EHVWHD�� HWD�KRUUHOD�DGXOWH� ,� �� DGLHUDUL�:RUG1HW�HNR� DGXOW��

DGLHUD�GDJRNLROD�RQGRULR]WDWX�DKDO�L]DQJR�GXJX�

DGXOWH�,�����DUULYp�j�O
kJH�G
KRPPH�⇒�QRXQ�SHUVRQ

DGXOWH��DGXOW

DGXOW�����QRXQ�SHUVRQ!�DGXOW��JURZQXS��D�IXOO\�GHYHORSHG�SHUVRQ�IURP�PDWXULW\�RQZDUG
DGXOW�����QRXQ�DQLPDO!�DGXOW��DQ\�PDWXUH�DQLPDO

2UDLQ� DUWH� ORWXWDNR� DGLHUHL� HVNHU�� HWLNHWD� VHPDQWLNR� MDNLQ� EDWL� GDJR]NLRQ� IUDQWVHVHNR� DGLHUDN� HWD

GHILQL]LRDN�ELO�GLW]DNHJX��HWLNHWD�VHPDQWLNR�EDNRLW]DUHNLQ�HUOD]LRQDWXWDNR�KLW]�PXOW]RD�ORUWX]��%HKLQ

KLW]� PXOW]R� KRULHN� ELOGXWD� <DURZVN\�UHQ� ������� WHNQLND� HUDELO� GH]DNHJX� HWLNHWD� VHPDQWLNR

EDNRLW]DUHQ�KLW]�QDEDUPHQHQDN�H]DJXW]HNR��HWD�KLW]�QDEDUPHQ�KRULHN�HUDELOLWD�RUDLQGLN� ORWX�JDEH

GDXGHQ�GHILQL]LRDN�HWLNHWDW]HNR��LNXV�,,,�$���DWDOD��

*RLDQ�DLSDWXWDNR�SUR]HVX�KRUUL�HVNHU�DXUUHNR�DWDOHDQ�ORWX�JDEH�JHOGLWX�GLUHQ�GHILQL]LRDN�ORW]HNR�JDL

L]DQ�JDLWH]NH��0HWRGR�KRQHQ�GRLWDVXQD�HVWLPDWX�DKDO�L]DWHNR�ODJLQ�EDW�KDUWX�GXJX��HWLNHWDWX�JDEHNR

��� DGLHUD]� RVDWXD�� HWD� ���HNR� GRLWDVXQD� QHXUWX� GXJX�� 1DEDUPHQWDVXQ� QHXUUL� KDQGLDJRD� ]XWHQ

NDVXHWDQ�HPDLW]D�KREHDJRDN� ORUW]HQ�GLUHQ� HGR� H]�QHXUWX�QDKL� JHQXHQ��1DEDUPHQWDVXQDUHQ�EDOLR

PLQLPR�EDW�H[LJLWX]�JHUR��GRLWDVXQD�KREHW]HD�ORUW]HQ�GD�HVWDOGXUDUHQ�NDOWHWDQ��LNXV�����WDXOD��
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Nabarmentasun
minimoa

doitasuna estaldura

0 %70 %100
1 %78 %88
2 %81 %65

����WDXOD��QDEDUPHQWDVXQDUHQ�ELGH]NR�KHGDGXUD��ODJLQD�

+L]WHJL�RVRUD�DSOLNDW]HDQ�HVWDOGXUD�H]�GD�KDOD�HUH�����HUD�KHOW]HQ��'HILQL]LR�EDWHDQ��JHUWD�GDLWHNH

KLW]HWDNR�EDW�HUH�H]�HJRWHD�HWLNHWD�VHPDQWLNR�EDWHQ�QDEDUPHQWDVXQ�]HUUHQGHWDQ��+RUUHOD�GHQHDQ�H]

GDJR� DGLHUD� KRUUL� HWLNHWD� VHPDQWLNRD� HVOHLW]HNR� RLQDUULULN�� :RUG1HW�HNR� DGLHUDN� HVOHLW]HDUL

GDJRNLRQH]�� GHILQLHQGXP� HGR� JHQXVHUDNR� HOHELGXQDUHQ� ELGH]� WRSDWXWDNR� :RUG1HW�HNR� DGLHUD

JX]WLHWDWLN�� HWLNHWD� VHPDQWLNRD� EHWHW]HQ� GXWHQDN� EDNDUULN� DXNHUDWXNR� GLUD�� (OHELGXQHDQ� GDJRHQ

HVWDOGXUD� HVNDVD� GHOD� HWD�� QDKL]� HWD� HWLNHWD� VHPDQWLNRD� HGXNL�� H]LQ� L]DQ� GLUD� EHWL� GHILQLHQGXP� HWD

JHQXVDN�:RUG1HW�HNR�DGLHUHL�ORWX��EDLQD�EDL�EDWD�HGR�EHVWHD�

9,�&���I� (PDLW]DN

%HKLQ� QDEDUPHQWDVXQDUHQ� ELGH]NR� ORWXUDN� HWD� HUODWRUH� EHUH]LHQ� ELGH]NRDN� JHKLWX� RQGRUHQ�

KL]WHJLNR�DGLHUHQ�����ORW]HD�ORUWX�GXJX������WDXODQ�D]DOW]HQ�GHQ�EH]DOD��$XUUHNR�DWDOHWDQ�D]DOGXWDNR

ODJLQ� H]EHUGLQHWDUDNR� HPDLW]DN� NRQWXDQ� L]DQGD�� HUODWRUH� ELGH]NR� ORWXUHQW]DW� ���HNR� GRLWDVXQD

HVSHUR� GH]DNHJX�� 'HQWVLWDWH� ELGH]� ORUWXWDNRHQW]DW� ����� HWD� QDEDUPHQWDVXQD� HUDELOW]HQ

GXWHQHWDUDNR� ����� +LUX� QHXUULHQ� EDWH]EHVWHNRD� HJLQH]� JHUR� :RUG1HW�HQ� ORWXUHQW]DW� HVSHUR

GDLWHNHHQ�GRLWDVXQD����NRD�GD�

WN-era lotu gabe 1824 %13
WN-era lotuta 11916 %87

Erlatore 1114 %8
Dentsitate 8615 %62
Nabarmentasun 2187 %16

Guztira 13740
����WDXOD��/33/�:1�ORWXUDUHQ�HPDLW]DN

9,�&��� (EDOXD]LRD

+L]WHJL� HOHELGXQHNR� KLW]DN�:RUG1HW�HNR� DGLHUHNLQ� ORW]HDQ� ORUWX� ]HQ� HVWDOGXUD� QDKLNR� DSDOD� GD

�������QDKL]�HWD�GRLWDVXQ�DOWXD�ORUWX��������(VWDOGXUD�]DEDODJRD�ORUW]HNR�KL]WHJL�HOHELGXQHNR�HUHPX

VHPDQWLNRDN� HUDELOW]HNR� VLVWHPD� EDW� SHQWVDWX� EHKDUNR� OLW]DWHNH�� %HVWDOGH� ELNRWHHQ� D]WHUNHWD� HJLQ

]LWHNHHQ��GRLWDVXQ�DSDODJRD�HGXNLWD�HUH�ORWXUD�DVNR�HJLWHD�SRVLEOH�HJLWHQ�EDLWX��2NXPXUD�	�+RY\�

�������5LJDX�	�$JLUUH��������$WVHULDV�HW�DO���������*XN�HUDELOLWDNR�KL]WHJL�HOHELGXQD�DEHUDWVDJRD�HWD

]DEDODJRD� L]DQJR� EDOLW]� HUH� �DLSDWXWDNR� ODQHWDQ� HUDELOLWDNRHQ� DQW]HUD�� ORWXUD� JHKLDJR� ORUWXNR
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JHQLWX]NH�� EDL� IUDQWVHVH]NR� KLW]� JHKLDJR� HJRQJR� OLUDWHNHHODNR�� EDLWD� LW]XOSHQ� DQLW]HQ� ELGH]

GHVDQELJXDW]HNR�DXNHUD�JHKLDJR�HJRQJR�OLUDWHNHHODNR�HUH�

(OHELGXQ� ]DEDODJRDUHNLQ� +(%�:RUG1HW� HPDLW]DN� HUH� KREHWXNR� OLUDWHNH�� $OGH� EDWHWLN� HVWDOGXUD

]DEDODJRD� ORUWXNR� OLW]DWHNH��EDL�KLSHURQLPR�HWD�EDL�'HQWVLWDWHDUHQW]DW�EHUH]LNL� �GRLWDVXQ�RURNRUUD

KREHWXD]��� HWD� EHVWHWLN� /33/�NR� DGLHUDUHQ� EDWHUDNR� LW]XOSHQLN� H]� HJRWHD� HUURUH�LWXUUL� GHQH]�

HOHELGXQ�]DEDODJRDUHNLQ�KDODNR�JXW[LDJR�JHUWDWXNR� OLUDWHNH��'HQWVLWDWHDUHQ�ELGH]� ORUWXWDNR�/33/�

:RUG1HW�ORWXUHWDQ��DGLELGH]��GRLWDVXQD����WLN����UD�LJRNR�OLW]DWHNH��OHKHQ�DLSDWX�GXJXQ�EH]DOD�

%HVWDOGH��HOHELGXQD�:RUG1HW�ORWXUD�HUDELOLD]��QDKL]�HWD�HOHELGXQDUHQ�����EHVWHULN�H]�HGXNL�ORWXWD�

'HQWVLWDWHDUHQ�GRLWDVXQD����WLN����HUD�LJRW]HQ�GD��%HUD]��PHUH]L�GX�OHKHQEL]L�HOHELGXQD�ORW]HD�HWD

ORWXUD�KRUL�HUDELOW]HD�+(%D�ORW]HNR��(OHELGXQD�:RUG1HW�ORWXUDQ�OHKHQ�DLSDWXWDNR�ELNRWHDN�HUDELOL]

JHUR�� +(%�:RUG1HW� ORWXUDQ� HUH� HPDLW]D� KREHDN� ORUWXNR� OLUDWHNHHOD� HVSHUR� GXJX�� 'HQD� GHQ�

HVDQGDNR� ODQHWDQ� ELNRWHDN� KL]NXQW]D� EDWHNR� KLW]HQ� HWD� LQJHOHVH]NR� RQWRORJLDUHQ� DUWHNR� ORWXUDN

HJLWHNR�HUDELOL�GLUD��H]�DGLHUD�HGR�NRQW]HSWXHQ�HWD�LQJHOHVH]NR�RQWRORJLDUHQ�DUWHDQ��JXN�QDKL�GXJXQ

EH]DOD�

%LNRWHHQ�HUDELOHUDUL�EXUX]�DLSDWX�EHKDU�GD��$WVHULDV�HW�DO��������ODQHDQ�HOHELGXQHNR�DGLHUDN�H]�GLUHOD

NRQWXDQ� KDUW]HQ�� 2NXPXUD� HWD� +RY\�UHQHDQ� H]� EH]DOD� �������� (OHELGXQHNR� DGLHUDN� NRQWXDQ

KDUW]HDN� HOHELGXQHNR� DUJLELGHDN� HWD� LW]XOSHQ� DQLW]DN� HUDELOW]HD� DKDOELGHUDW]HQ� GX�� %HVWDOGH�

HOHELGXQHDQ� GDJRHQ� LQIRUPD]LRD� �NRORND]LR�� NRGH� VHPDQWLNR�� IUDQWVHVH]NR� DUJLELGHD�� HWDE�

�)RQWHQHOOH�� ������� :RUG1HW� EHUD� DEHUDVWHNR� HUDELO� GDLWHNH�� HWD� +(%�:RUG1HW� ORWXUD� HJLWHDQ�

LW]XOSHQHUDNR�HUDELOL�GHQ�HOHELGXQHNR�DGLHUD�]HLQ� L]DQ�GHQ�JRUGHW]HQ�GHQH]��/33/�NR�DGLHUDN�HUH

DEHUDWV�GDLWH]NH��/RWXUD�KRQHQ�LQSOLND]LR�JX]WLDN�H]�GLWXJX�VDNRQHDQ�D]WHUWX��+(%�:RUG1HW�ORWXUD

PHGLR��QRVNL��EDWHN�GXHQ� LQIRUPD]LRD�HUDELOL]�EHVWHD�DEHUDWV�GDLWHNH��9,�(�DWDOHDQ� LNXVLNR�GXJXQ

EH]DOD��

9,�'� +(%NR�NRQW]HSWXHQ�GHVDQELJXDW]H�OH[LNDOD

$WDO� KRQHWDQ� /33/�NR� GHILQL]LRHWDQ� D]DOW]HQ� GLUHQ� JHQXV�� VLQRQLPR� HWD� HUODWRUH� EHUH]LHQ� ELGH]

ORWXWDNR� KLW]HQ� GHVDQELJXD]LRDUL� EXUX]� DULWXNR� JDUD�� (UODWRUH� EHUH]LHN� MDVR� GXWHQ� WUDWDPHQGXD

DLSDWX�L]DQ�GXJX�MDGDQLN�9,�%���DWDOHDQ��EDLQD�HUODWRUH�EDW]XHN�KLSHURQLPR�HUOD]LRD�LVODW]HQ�]XWHQH]�

KRULHQW]DW� JHQXVDUHQ� SDSHUD� MRNDW]HQ� ]XHQ� KLW]D� WRSDWX� HWD� JHQXV� EH]DOD� WUDWDWX� GXJX�� %HVWDOGH�

JHQXV� HWD� VLQRQLPRHQ� GHVDQELJXD]LRD� HUD� EHUGLQHDQ� WUDWDWX� GXJX�� 9,�&� DWDOHDQ� EH]DOD�� ,]DQ� HUH

VLQRQLPR� DVNR� H]� GLUD� KDODNRDN�� KLSHURQLPRDN� EDL]LN�� KDX� GD�� GLIHUHQW]LD� JDEHNR� JHQXVDN� GLUD�

*DLQHUD��VLQRQLPRDN�L]DQGD�HUH��'HQWVLWDWHDUHQ�ELGH]NR�GHVDQELJXD]LRD�DSURSRVD�GD�



+,=7(*,�(=$*87=$�%$6($5(1�$%(5$6.(7$

���

+$'DUHQ� NDSLWXOXDQ� H]� EH]DOD�� RUDLQ� JXUH� KHOEXUXD� H]� GD�'HQWVLWDWHDUHQ� HJRNLWDVXQD� IURJDW]HD

EDNDUULN��%HUD]��'HQWVLWDWH�.RQW]HSWXDOD]�JDLQ��EHVWHODNR�KHXULVWLNRDN�HUH�HUDELOW]HD�HUDEDNL�GXJX�

KHXULVWLNR� JX]WLDN� ER]NHWD� ELWDUWH]� NRQELQDWX]�� 'HVDQELJXD]LRUDNR�PHWRGRDN� EL�PXOW]RWDQ� EDQD

GDLWH]NH��EDUQH�H]DJXW]D�VRLOLN�GDUDELOWHQDN�HWD�NDQSRNRD�HUH�EDGDUDELOWHQDN��/HKHQEL]LNR� WDOGHDQ

OHXGHNH� OHKHQ� DGLHUD�� DJHUNLGHW]D� HWD� EHNWRUHHWDQ� RLQDUULWXWDNR� WHNQLNDN�� /33/� KL]WHJLNR

LQIRUPD]LRDQ�� GHILQL]LRHWDQ�� RLQDUULWXWDNRDN�� %LJDUUHQHDQ� /33/�:RUG1HW� ORWXUDWLN� HUDX]LWDNR

HWLNHWD� VHPDQWLNRH]� RVDWXWDNR� EHNWRUHDN� HWD� 'HQWVLWDWH� .RQW]HSWXDOD� GLWXJX�� /33/�NR

LQIRUPD]LRD]�JDLQ�:RUG1HW�HUH�HUDELOW]HQ�GXWH�HWD��+XUUHQJR�DWDOHWDQ�EDQDQ�EDQD�D]DOGXNR�GXJX

WHNQLND�EDNRLW]D��HWD�RQGRUHQ�NRQELQDW]HNR�PRGXD�HWD�ORUWXWDNR�HPDLW]DN�LNXVLNR�GLWXJX�

9,�'��� $GLHUHQ�RUGHQD��25
���

�

+HXULVWLNR�KRQHN�DGLHUDN�JDUUDQW]LDUHQ�DUDEHUD�RUGHQDWXWD�GDXGHOD� VXSRVDW]HQ�GX��KDX�GD�� DGLHUD

HUDELOLHQDN� DUUDURDJRDN� EDLQR� JHKLDJRWDQ� HPDQJR� GLUHOD�� /HKHQEL]LNR� DGLHUDUL� �� HVOHLWXNR� GLR�

ELJDUUHQDUL������HWDE�

9,�'��� 'HILQL]LRNR�KLW]HQ�H]NRQW]HD��(=�

/HVN�HN� ������� HUDELOLWDNR� WHNQLND� EHUD� DSOLNDW]HQ� GXJX� KHPHQ�� *HQXVDUHQ� DGLHUD� EDNRLW]HNR

GHILQL]LRHWDNR� KLW]DN� GHILQLHQGXPDUHQ� GHILQL]LRNNR� KLW]HNLQ
� �

� NRQSDUDWX�� HWD� KLW]� EHUGLQ
� �

EDNRLW]HNR�SXQWXD]LRD�JHKLWX�HJLWHQ�GD��+LW]�JHKLHQ�DPDQNRPXQHDQ�GDX]NDQ�DGLHUD�GD�DXNHUDWXNR

OXNHHQD��KRUUL���SLVXD�HPDQD]��HWD�EHVWHHL�QRUPDOL]DWXWDNR�EDOLRD�

9,�'��� $JHUNLGHW]D�DUUXQWDN��$$�

%L� KLW]� GHILQL]LR� EHUHDQ� JHUWDW]HQ� GLUHQHDQ� DJHUNLGHW]D� ELNRWHD� GXJXOD� HVDQJR� GXJX�� /33/�WLN

KRUUHODNR�DJHUNLGHW]D�ELNRWHDN�DWHUD�JHQLWXHQ��$JHUNLGHW]D�ELNRWH�EDWHQ� LQGDUUD�QHXUUL�H]EHUGLQH]

LVOD�GDLWHNH��PDL]WDVXQ�JRUGLQD��(ONDUUHQ�$UWHNR�,QIRUPD]LRD� �($,�� LNXV�,,,��DWDOD��HGR�$VVRFLDWLRQ

5DWLR� �$5��5HVQLN��������GHULW]DQD��*XUH�NDVXDQ��HPDLW]D�KREHUHQDN�DJHUNLGHW]D�DUUXQWHQ�NDVXDQ

$5�HUDELOLD]�ORUWX�GLWXJX�

+LW]HQ�H]NRQW]DUHNLQ�EH]DOD��GHILQLHQGXP�HWD�JHQXVDUHQ�DGLHUD�EDNRLW]DUHQ�GHILQL]LRD�NRQSDUDWXNR

GLWXJX�KHPHQ�HUH��EDLQD�H]�]X]HQHDQ�HD�KLW]DN�EHUGLQDN�GLUHQ�EHJLUDWXD]��]HKDUND�EDL]LN��'HILQL]LR

HWD� JHQXVDUHQ� DGLHUD� EDWHQ� DUWHNR� HUOD]LRDUHQ� LQGDUUD� ����� HNXD]LRNR� *$�'�* � ��� QHXUW]HNR�

                                                          
� �
�7HNQLND�EDNRLW]DUL�ODEXUGXUD�EDW�HPDQJR�GLRJX��WDXOHWDQ�HUDELOW]HNR�

���
�+LW]DN�EHUGLQDN�GLUHOD�HUDEDNLW]HNR�OHPDN�HUDELOL�GLWXJX��H]�KLW]�IRUPDN��%HVWDOGH�IXQW]LR�KLW]DN��L]HQ��DGMHNWLER�HWD�EHVWH�NDWHJRULD
LUHNLHWDNRDN�H]�GLUHQ�KLW]DN��DGLELGH]�HW��OH��HWDE����H]�GLUD�NRQWXDQ�KDUWX��JDLQRQW]HNR�WHNQLNHWDQ�EH]DOD�

� �

�
)Pr()Pr(

),Pr(
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GHILQLHQGXP�HWD�JHQXVHQ�GHILQL]LRHWDNR�KLW]HQ�DUWHNR�DJHUNLGHW]DN�D]WHUWXNR�GLWXJX��EHUHQ�SLVXDN

EDWXD]��JS�N�EL�KLW]HQ�DUWHNR�DJHUNLGHW]D�LQGDUUD�DGLHUD]WHQ�GX��

),(gp),(GA kj
GwDw

i wwGD
ikj

∑
∈∧∈

= ����

9,�'��� $JHUNLGHW]D�EHNWRUHDN��$%�

:LONV�HN�HWD� ������� DJHUNLGHW]D�EHNWRUHDN�HUDELOW]HD�SURSRVDWX�]XWHQ�DJHUNLGHW]D� DUUXQWHQ�RUGH]�

,,,�$���DWDOHDQ�D]DOGX�GXJXQ�EH]DOD��KLW]�EDWHNLQ�D]DOW]HQ�GHQ�DJHUNLGHW]D�JX]WLHQ�ELGH]�RVDW]HQ�GD

KLW]DUHQ� DJHUNLGHW]D� EHNWRUHD�� %DL� GHILQLHQGXP� HWD� EDL� JHQXVDUHQ� DGLHUDUHQ� EHNWRUHD� HUDLNLW]HNR

EHUDLHQ� GHILQL]LRHWDQ� GDXGHQ� KLW]HQ� EHNWRUHDN� EDWX� EHVWHULN� H]� GDJR�� *HQXVDUHQ� DGLHUHWDWLN

GHILQLHQGXPDUHQ� EHNWRUHWLN� JHUWXHQ� GDJRHQD� DXNHUDWXNR� GXJX�� EHNWRUHHQ� DUWHNR� KXUELOWDVXQ�

QHXUULUHQ�EDW�HUDELOLD]��LNXVL�����HNXD]LRD��

),(),(GB
iGDi bbhurbilGD

rr

= ����

+DLQEDW� SURED� HJLQ� JHQLWXHQ� KXUELOWDVXQ�IXQW]LR� H]EHUGLQDN� HUDELOLD]� �GLVWDQW]LD� HXNOLGHDUUD�

NRVLQXD� HGR� EHNWRUHHQ� DUWHNR� SXQWX�ELGHUNDNHWD� ²GRW� SURGXFW²��� EDLWD� DJHUNLGHW]DUHQ� LQGDUUDUHQ

QHXUUL� H]EHUGLQHNLQ� �PDL]WDVXQ� JRUGLQD�� ($,� HWD� $5�� HUH�� (PDLW]D� RQHQDN� ($,�]� RVDWXWDNR

EHNWRUHHQ�DUWHNR�NRVLQXDN�HPDQ�]LWXHQ�

9,�'��� (WLNHWD�VHPDQWLNRHQ�EHNWRUHDN��6%�

$XUUHNR� DWDO� EDWHDQ� �9,�&���� LNXVL� GXJX� QROD� ORWX� /33/�NR� GHILQL]LRDN�:RUG1HW�HNR� DGLHUD� HWD

HWLNHWD� VHPDQWLNRHL�� (WLNHWD� VHPDQWLNRHL� GDJRNLRQH]�� GHILQL]LR� EDWHN� SLVX� EDW� ORUW]HQ� GX� HWLNHWD

EDNRLW]HNR� �LNXV� 9,�&���H��� (WLNHWD� EDNRLW]HNR� SLVX� KRULHN� EHNWRUH� PRGXDQ� DQWROD� GDLWH]NH�� HWD

EHKLQ� EHNWRUH�PRGXDQ� DQWRODWXWD�� DXUUHNR� DWDOHDQ� EH]DOD�� EHNWRUHHQ� DUWHNR� KXUELOWDVXQD� QHXUWX�

+XUELOWDVXQ�QHXUUL�H]EHUGLQDN�SUREDWX�RQGRUHQ��NRVLQXDUHQDN�HPDQ�]LWXHQ�HPDLW]D�RQHQDN�

9,�'��� 'LVWDQW]LD�.RQW]HSWXDOD�HUDELOLD]��'.�

/33/�NR� GHILQL]LRDN�:RUG1HW�HNR� DGLHUHL� ORWX� L]DQ� GLWXJXQ� EH]DOD� �LNXV� 9,�&���E��� SRVLEOHD� GD

KL]WHJL�HOHELGXQD�HWD�:RUG1HW�HUDELOW]HD�HUH�GHILQLHQGXP�HWD�JHQXVDUHQ�DGLHUD�EDNRLW]DUHQ�DUWHNR

HUOD]LR�L]DHUD�ELODW]HNR��(UOD]LR�L]DHUD�KRUL�ELODW]HNR�RUGXDQ�HUDELOL�EHKDUUHNR�WHVWXLQJXUXD�ILQNDWX

EHKDU� GD��.DVX� VLQSOHHQHDQ�� GHILQLHQGXP� HWD� JHQXVDUHQ� DGLHUDNR� GHILQL]LRDUHQ� JHQXVDUHQ� DUWHNR

'HQWVLWDWHD�QHXU�GH]DNHJX�
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+RUUHWD]� JDLQ� GHILQL]LRHWDNR� JDLQRQW]HNR� KLW]DN� HUH� HUDELOW]HD� EDGDJR�� KDOD� QROD� HUOD]LRQDWXWDNR

KLW]DN� �9,�&��� DWDOHDQ� EH]DOD��� $XNHUD� H]EHUGLQDN� HWD� QDEDULWDVXQ�SLVX� HVNHPD� H]EHUGLQDN� HUH

SUREDWX� RQGRUHQ�� LNXVL� GXJX� EDL� DXNHUD� VLQSOHHQD� HGR� EDL� ELW[LHQD� KDUWXWD� HUH� H]� GDJRHOD

KREHNXQW]D�KDQGLULN��*DLQHUD��EL�NRQW]HSWXUHQ�DUWHNR�KXUELOWDVXQ�NRQW]HSWXDOD�QHXUWX�EHKDU�GHQH]

VRLOLN��'HQWVLWDWHDUHQ�RUGH]�'LVWDQW]LD�.RQW]HSWXDOD� �LNXV� ,,,��NDSLWXOXNR����� HNXD]LRD�� HUDELOW]HD

HUDEDNL�GXJX�

9,�'��� +HXULVWLNRHQ�DUWHNR�ER]NHWD

+HXULVWLNR� JX]WLHQ� HPDLW]DN� NRQELQDW]HNR� RUGXDQ�� LNDVNHWD� DXWRPDWLNRDQ� �PDFKLQH�OHDUQLQJ�

KDLQEHVWHNR�DUUDNDVWD�ORUWX�GXHQ�VLVWHPD�VLQSOHD�HUDELOL�GXJX��ER]NHWD��'LHWWHULFK�HN� �������GLRHQ

EH]DOD��´ZKLOH�LW�PD\�DSSHDU�WKDW�PRUH�LQWHOOLJHQW�YRWLQJ�VFKHPHV�VKRXOG�GR�EHWWHU��WKH�H[SHULHQFH�LQ�WKH�IRUHFDVWLQJ

OLWHUDWXUH�KDV�EHHQ�WKDW�VLPSOH��XQZHLJKWHG�YRWLQJ�LV�YHU\�UREXVWµ��%HUD]��KHXULVWLNRHQ�ER]NHWD�VLQSOHD�HUDELOL

GXJX��RUDLQ�D]DOGXNR�GXJXQ�EH]DOD�

$LSDWX�GXJX�MDGDQLN�KHXULVWLNR�EDNRLW]DN�JHQXVDUHQ�DGLHUD�EDNRLW]DUL�SLVX�EDW�HVOHLWXNR�GLROD��3LVX

KRUL� �HNRD� L]DQJR� GD� HJRNLHQ� EH]DOD� MR� GHQ� DGLHUDUHQW]DW� HWD� �WLN� �HUD� GRDQ� EDOLR� EDWHNRD

JDLQRQW]HNRHQW]DW�� 7DUWHNR� SLVX� KRUL� ORUW]HNR� KHXULVWLNRHQ� EHUH]NR� EDOLRDN�� ���� HNXD]LRNR

EDOLR�'�* � �� ²'� GHILQLHQGXPDUHQ� HWD� *� � JHQXVDUHQ� L�JDUUHQ� DGLHUDUHQ� DUWHNR� HUOD]LR�L]DHUDUHQ

QHXUULD²��QRUPDOL]DWX�HJLWHQ�GLUD��+RUUHWDUDNR�EDOLR�KRUL�JHQXV�KRUUHQ�EHVWH�DGLHUHQW]DW� ORUWXWDNR

EDOLR�PD[LPRD]� ]DWLWX� HJLWHQ�GD�� ���� HNXD]LRDQ� D]DOW]HQ� GD� HGR]HLQ� KHXULVWLNRN� JHQXVDUHQ� DGLHUD

EDWHQW]DW��* � ��HPDQGDNR�ER]DUHQ�SLVXD�

)),(balio(max

)(balio
)pisu(

jjG

i
i GD

D,G
D,G = ����

%R]D� HPDWHNR� DUDXHL� GDJRNLRQH]�� KHXULVWLNR� EDW]XHN� �DGLELGH]� 'LVWDQW]LD� .RQW]HSWXDODN�� DGLHUD

JX]WLHL� SLVXUHQ�EDW� HPDWHQ�GLRWH�� EHKDUUH]NR� LQIRUPD]LRD� HVNXUD�EDOGLQ� EDGXWH�EHKLQW]DW��$GLHUD

EDWL�EXUX]�KHXULVWLNRDN�H]LQ�EDGX�H]HU�HUDEDNL��DGLELGHDUHNLQ�MDUUDLWXD]��KL]WHJL�HOHELGXQHDQ�]XOR�EDW

EDGDJR��� H]LQ� JDUD� DUULVNDWX� EHVWH� DGLHUD� DXNHUDW]HUD�� %HVWH� KHXULVWLNR� EDW]XHQW]DW� �DGLELGH]

GHILQL]LRNR� KLW]HQ� H]NRQW]HD��� RUGHD�� QDKLNR� GD� DGLHUD� EDWHQ� H]DJXW]D� HGXNLW]HD� DGLHUD� KRUL

DXNHUDW]HNR�� %HUD]� ELWDQ� VDLONDWX� GLUD� KHXULVWLNRDN�� DJHUNLGHW]D� EHNWRUHDN�� HWLNHWD� VHPDQWLNRHQ

EHNWRUHDN� HWD� 'LVWDQW]LD� .RQW]HSWXDOD� DOGH� EDWHWLN�� HWD� DGLHUHQ� RUGHQD�� GHILQL]LRNR� KLW]HQ

H]NRQW]HD� HWD� DJHUNLGHW]D� DUUXQWDN� EHVWHWLN�� /HKHQEL]LNR� PXOW]RNRHWDQ�� JHQXVDUHQ� DGLHUDUHQ

EDWHQW]DW�H]LQ�EDGD�ER]LN�HPDQ��RUGXDQ�H]�GD�ER]LN�HPDQJR�JHQXV�KRUUHQ�JDLQRQW]HNR�DGLHUHQW]DW�

%LJDUUHQ�PXOW]RNR�KHXULVWLNRHN��RUGHD��EHWL�HPDQJR�GXWH�ER]D�
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*HQXVDUHQ�DGLHUD�EDNRLW]HUDNR�KHXULVWLNR�EDNRLW]DN�HPDWHQ�GXHQ�ER]DUHQ�SLVXD�EDW]HQ�GD��HWD�SLVX

KDQGLHQD�ORUW]HQ�GXHQ�JHQXVDUHQ�DGLHUD�L]DQJR�GD�KDXWDWXD�

9,�'��� (PDLW]DN

/DJLQDUHQ�GDWXDN�����WDXODQ�DXUNH]WHQ�GLWXJX������JHQXV�GHVDQELJXDW]HQ�VDLDWX�JDUD����WDQ�JHQXVD

ELODW]HQ�]XHQ�SURJUDPDN�NDOH�HJLQ�GX��%DWH]EHVWHNR�DGLHUD�NRSXUXD�JHQXV�EDNRLW]HNR������GD��QDKL]

HWD����DQ�DGLHUD�EDNDUUD�HGXNL��/DJLQD�HVNX]�GHVDQELJXDWX�GXJX�DXUUH]��HWD�HJRNLD�]HQHDQ�DGLHUD

EDW�EDLQR�JHKLDJR�RQW]DW�HPDQ�GLWXJX��%DWH]�EHVWH����JHQXVHWDWLN�EDWHN�GDX]ND�EL�DGLHUD�RQDUJDUUL�

Lagina 115
Genus zuzena topatu 111 (%97)
Genusak adiera bakarra 40 (%36)
Adierak genus bakoitzeko 2,29

” (polisemikoentzat) 3,02
Adiera zuzenak genus bakoitzeko 1,05

” (polisemikoentzat) 1,06
����WDXOD��ODJLQDUHQ�GDWXDN

+HXULVWLNR� EDNRLW]DN� HWD� ER]NHWDN� JHQXV� SROLVHPLNRHQW]DW� ORUW]HQ� GLWX]WHQ� HPDLW]DN� ���� WDXODQ

D]DOW]HQ�GLUD��/HKHQEL]LNR�]XWDEHDQ�]RUL]NR�KDXWDNHWDN
���

�ORUWXNR�]LWX]NHHQ�HPDLW]DN�JHKLWX�GLWXJX�

+HXULVWLNRHN��EDQDQ�EDQDQ�KDUWXWD�� HPDLW]D� ND[NDUUDN� ORUW]HQ� GLWX]WHOD� GLUXGL�� EDLQD� EHWL� ]RUL]NR

HPDLW]HQ� JDLQHWLN�� 'RLWDVXQD� HWD� HVWDOGXUD� NRQWXDQ� KDUWX]� JHUR�� DGLHUDUHQ� RUGHQDUL� EXUX]NR

KHXULVWLNRD� GD� KREHUHQD��'RLWDVXQDUL� GDJRNLRQHDQ�'LVWDQW]LD�.RQW]HSWXDOD� D]SLPDUUDWX� EHKDUNR

OLW]DWHNH��RQHQD�L]DWHDJDWLN��HWD�DJHUNLGHW]D�DUUXQWDN��RNHUUHQD�L]DWHDJDWLN��+DUULJDUULD� L]DQ�GDLWHNH�

VLQSOHD�GHQ�KHLQHDQ��GHILQL]LRNR�KLW]HQ�H]NRQW]DN�ORUWX�GXHQ�GRLWDVXQD��+HXULVWLNR�JHKLHQHN�DGLHUD

EDNDU�EDW�DXNHUDW]HQ�GXWH�QRUPDOHDQ��'LVWDQW]LD�.RQW]HSWXDODN�L]DQ�H]LN��+RQHN�EDWH]�EHVWH�����

DGLHUD�DXNHUDW]HQ�GLWX��(VWDOGXUDUL�GDJRNLRQH]��KHXULVWLNR�JHKLHQDN�NDVX�JXW[LWDQ�DSOLNDWX�DKDO�L]DQ

GLUD�

Zorizkoa OR EZ AA AB SB DK Bozketa
Doitasuna %36 %66 %66 %44 %61 %57 %76 %73
Estaldura %100 %100 %12 %25 %36 %19 %66 %100

����WDXOD��JHQXV�SROLVHPLNRHQW]DW�ORUWXWDNR�HPDLW]DN

+HXULVWLNRHQ� ER]NHWDN� HPDLW]D� RQHQDN� ORUW]HQ� GLWX� ]DODQW]DULN� JDEH�� GRLWDVXQ� LD� KREHUHQD� HWD

HVWDOGXUD� RVRD��1DKL]� HWD�'LVWDQW]LD�.RQW]HSWXDODUHQ� GRLWDVXQDUHNLQ� DOGHUDW]HDQ� LUXGLWX� �� SXQWX

JXW[LDJR� ORUW]HQ� GLWXHOD�� ER]NHWDN� DGLHUD� EDNDUUD� KDXWDW]HQ� GX�� GLVWDQW]LDN� H]� EH]DOD�� %R]NHWDN�

                                                          
���

�=RUL]NR�HPDLW]DN�DQDOLWLNRNL�NDONXODWX�GLWXJX��JHQXV�SROLVHPLNRDN�GLWX]WHQ�DGLHUD�NRSXUXDN�HUDELOLD]�
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EHUD]�� KHXULVWLNR� JX]WLHQ� HPDLW]DN� JDLQGLW]HQ� GLWX�� *HQXV� PRQRVHPLNRDN� HUH� NRQWXDQ� KDUW]HQ

EDGLWXJX�ER]NHWDUHQ�GRLWDVXQD����UD�LJRNR�OLW]DWHNH��LNXV�����WDXOD��

Zorizkoa Bozketa
Doitasuna %59 %82
Estaldura %100 %100

����WDXOD��JHQXVHQW]DW��PRQRVHPLNRDN�EDUQH��ORUWXWDNR�HPDLW]DN

+HXULVWLNR� JX]WLHQ� ER]NHWDN� HPDLW]D� RQHQDN� ORUWXWD� HUH�� ]DODQW]DQ� MDU� GDLWHNH� KHXULVWLNR� JX]WLDN

EHKDUUH]NRDN�GLUHQLN��+HXULVWLNR�EDNRLW]DUHQ�HNDUSHQD�QHXUW]HNR�ER]NHWD�HUUHSLNDWX�JHQXHQ��EDLQD

KHXULVWLNR�EDW�H]DEDWXD]�NDVX�EDNRLW]HDQ������WDXODQ�D]DOW]HQ�GHQ�EH]DOD��HGR]HLQ�KHXULVWLNR�NHQGX]

JHUR� GRLWDVXQD� JXW[LHQH]� �� SXQWX� HURUW]HQ� GD�� *DOH�N� HWD� �*DOH� HW� DO��� ������ H]� GXWH� XVWH� KLW]

SROLVHPLNRHQW]DW�GRLWDVXQD�����EDLQR�JXW[LDJRNRD�GXWHQ�DGLHUD�GHVDQELJXDW]DLOHDN�NRQWXDQ�KDUWX

EHKDU�GLUHQLN��*XUH�HPDLW]DN��RUGHD��GRLWDVXQD�����EH]DLQ�ED[XD�GXHQ�DJHUNLGHW]D�DUUXQWD�HUDELOL

JDEH� ER]NHWDUHQ� HPDLW]D� �� SXQWX� HURUW]HQ� GHOD� DGLHUD]WHQ� GX� ����� WDXODNR� �$$� ]XWDEHD��� %HUD]�

KHXULVWLNR�ND[NDUUHQHN�HUH�EHVWHHN�H]�GXWHQ�H]DJXW]D]�ODJXQW]HQ�GXWH�HPDLW]D�KREHW]HQ��+DX�DGRV

GDJR� 'LHWWHULFK�HN� ������� HVDQGDNRHNLQ�� KHXULVWLNRHQ� NRQELQD]LRDN� KHXULVWLNR� LVRODWXDN� EDLQR

GRLDJRDN� L]DQ� GDLWH]NHOD� HVDWHQ� GXHQHDQ�� +RUUHWDUDNR� EDOGLQW]D� EDNDUUD�� 'LHWWHULFK�HQ� XVWH]�

KHXULVWLNRDN�HONDUUHNLQ�DGRV�H]�HJRWHD�OLW]DWHNH��KDX�GD��EDWD�EHVWHDUHNLQ�DKDO�GHQ�LQGHSHQGLHQWHHQD

L]DWHD��H]DJXW]D�H]EHUGLQD�HUDELOW]HD�

Bozketa -OR -EZ -AA -AB -SB -DK
Doitasuna %82 %75 %73 %76 %77 %77 %78
Estaldura %100 %99 %100 %100 %100 %100 %100

����WDXOD��KHXULVWLNRHQ�HNDUSHQD��JHQXV�PRQRVHPLNRDN�EDUQH

9,�'��� (EDOXD]LRD

%LJL]WD�HWD�HUODWRUH�EHUH]LHQ�WUDWDPHQGXD��LNXV�9,�%�DWDOD��HWD�JHQXV�GHVDQELJXD]LRD�LQWHJUDWX]�JHUR�

JHQXVD� GDXNDWHQ� /33/�NR� DGLHUHQ����� GHVDQELJXDWX� GXJX� �DGLHUD� JX]WLHQ������ LNXV� ���� WDXOD��

KLSHURQLPLDUHQ� ELGH]� KLHUDUNLDWDQ� DQWRODWXD]�� 7DXOD� EHUHDQ� D]DOW]HQ� GD� DGLHUDN� ]HLQ� PHWRGRUHQ

ELGH]� GHVDQELJXDWX� L]DQ� GLUHQ�� *HQXVLN� WRSDWX� H]� ]DLHQ� DGLHUDN� HUH� KLHUDUNLDWDQ� LQWHJUDWX� JDEH

JHOGLWX� GLUD�� QRVNL�� 'HVDQELJXDWXHWDWLN�� HUODWRUH� ELGH]� HJLQ� GLUHQHQW]DW� GRLWDVXQD� ���HNRD� GD�

PRQRVHPLNRHQW]DW� ����HNRD� HWD� ER]NHWD� ELGH]� HJLQGDNRHQW]DW� ���NRD�� %DWH]EHVWH� ���NR

GRLWDVXQD�HGXNLNR�JHQXNH�GHVDQELJXDWXWDNR�ORWXUHQW]DW�
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Genus gabe 1251 %9
Desanbiguatu gabe 368 %3
Desanbiguatuta 12137 %88

Erlatore 1378 %10
Genus monosemikoa 4089 %30
Genusa (bestela) 6670 %48

Guztira 13740
����WDXOD��JHQXV�GHVDQELJXD]LRDUHQ�HPDLW]D�RURNRUUDN

+XUUHQJR� DWDOHDQ� KLW]� HJLQJR� GXJX� GHVDQELJXDWX� RQGRUHQ� ORUW]HQ� GLUHQ� KLHUDUNLH]�� EDLQD

OHKHQGDEL]L�DOGHUD�GH]DJXQ�EHVWH�ODQHNLQ�

*HQXVHQ�GHVDQELJXD]LRDQ�HJLQ�GHQ�ODQ�H]DJXQHQDN��%UXFH�HW�DO���������/'2&(�KL]WHJLDQ�NRGHWXWD

GDXGHQ� LQIRUPD]LR� VHPDQWLNR� HWD� SUDJPDWLNR� EHUH]LDN� HUDELOW]HQ� GLWX�� *DLQHUD�� DGLHUDN

PDL]WDVXQDUHQ� DUDEHUD� RUGHQDWXWD� GDXGH�� OHKHQEL]LNR� DGLHUD� XVXHQD� L]DQH]�� ,QJHOHVD� H]� GLUHQ

KL]NXQW]HWDUDNR�RUGHD��H]�GD�RKLNRD�KDODNR�LQIRUPD]LR�DEHUDWVD�HGXNLW]HD�KL]WHJLDQ��/DQ�KRQHWDQ

DXUNH]WX� GLUHQ� WHNQLNDN� JX]WL]� RURNRUUDN� GLUD�� HWD� HGR]HLQ� KL]WHJL� HOHEDNDUUHWDUDNR� EDOLR� GXWH�

GHILQL]LRHWDNR� WHVWXD� EHVWHULN� H]� GX� HUDELOW]HQ� HWD�� +DOD� HUH�� /'2&(�UDNR� ORUWXWDNR� HPDLW]HQ

SDUHNRDN� ORUW]HQ� GLWXJX�� QDKL]� HWD� /33/�NR� GHILQL]LRDN� DVNR]� ODEXUUDJRDN� L]DQ�� /'2&(�NR

NRGHNHWD� EHUH]LDN� HUDELOW]HQ� GXHQ�PHWRGR� DXWRPDWLNRDUHQ� ELGH]����NR� GRLWDVXQD� ORUW]HQ� GXWH�

JXN�DOGL]������%HUDLHN�JHQXV�XVXHQDN�D]WHUWX�HWD�KRULHQW]DW�DGLHUD�MDNLQ�EDW�HPDQD]�GRLWDVXQ�KRUL

���HUD�MDVR�]XWHQ�

9,�(� +(%DUHQ�JRLNR�JHUX]DUHQ�RVDW]HD

$XUUHNR� DWDOHWDNR� LQIRUPD]LRD� HUDELOLD]�� KLHUDUNLDN� EHUHQ� DUWHDQ� ORW]HQ� VDLDWXNR� JDUD� RUDLQ�

/HKHQEL]L�RUDLQ�DUWHNR�ODQDUHNLQ�HUDLNL�GDLWH]NHHQ�KLHUDUNLDN�D]WHUWXNR�GLWXJX�

9,�(��� +LHUDUNLHQ�HUDLNXQW]D

*HQXVHQ�GHVDQELJXD]LRWLN� ORUWXWDNR� DGLHUHL�� HUODWRUH�ELGH]NRHQ� HPDLW]DN� JHKLWX�EHKDU� ]DL]NLH� HWD

ELJL]WHQ� WUDWDPHQGXD� DSOLNDWX� �LNXV� 9,�%� DWDOD��� 2UDLQ� DUWH� H]� EH]DOD�� VLQRQLPRHL� HWD� JHQXVHL

WUDWDPHQGX� H]EHUGLQD� HPDQJR� GLHJX�� JHQXVDN� VRLOLN� VDUW]HQ� GLUD� EHUH]� KLHUDUNLD� HUDLNXQW]DQ�

KLSHURQLPLD�HUOD]LRD�DGLHUD]WHQ�EDLWXWH��*HQXV� HGR� HUODWRUH�ELGH]NR�KLSHURQLPLD� HUOD]LRDN� ORW]HQ

EDGLWXJX��KLHUDUNLDN�RVDWXNR�GLWXJX��%HKLQ�KLHUDUNLDN� HUDLNL� HWD� JHUR��/33/�NR� ������� DGLHUHWDWLN

�������DGLHUD�LQWHJUDWX�GLWXJX�����KLHUDUNLDWDQ��HWD������DGLHUD�LVRODWXWD�JHOGLWX�GLUD��+RUUHN�HVDQ

QDKL� GX�� LVRODWXWDNR� DGLHUH]� JDLQ�� KLHUDUNLHQ� ���� HUURDN� HUH� JHOGLWX� GLUHOD� KLSHURQLPR� JDEH�� ���

WDXODQ�D]DOW]HQ�GD�ORWX�JDEHNR�DGLHUD�KRULHQ�MDWRUULD��HWD�QDEDUPHQD�GD�VLQRQLPRDN�GLUHOD�XJDULHQDN�
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Erroak Isolatuak
Genusak 39 80
Erlatoreak 46 123
Sinonimoak 504 2.331
Analisi gabe 121 965
Guztira 710 3.499
����WDXOD��HUUR�HWD�DGLHUD�LVRODWXHQ�MDWRUULD

6LQRQLPR�KRULHWDWLN�DVNR�GHVDQELJXDWXWD�GDXGH��HWD�QROD�HGR�KDOD�KLHUDUNLDWDQ�LQWHJUDW]HD�EDGDJR�

/HKHQEL]LNR� KXUELOSHQ� EH]DOD�� GHVDQELJXDWXWD� GDXGHQHDQ�� EHUHQ� VLQRQLPRD� KLHUDUNLDUHQ� EDWHQ

EDUQH� GDJRHQ� NRQSUREDWX�� HWD� KDOD� EDGD� VLQRQLPR� KRUUHQ� VHQLGH� EH]DOD� NRND� GDLWH]NH�� EHWL� HUH

]LNORDN� VRUW]HQ� H]� GLUHOD� ]LXUWDWXD]�� +DOD� HJLQ� RQGRUHQ� KLHUDUNLD� EDW]XN� IXVLRQDWX� HWD� LVRODWXWD

]HXGHQ�DGLHUD�EDW]XN�KLHUDUNLHWDUD�ORW]HQ�GLUD������KLHUDUNLD�HWD�������DGLHUD�LVRODWX�XW]L]�

Erroak Isolatuak
Genusak 39 80
Erlatoreak 46 123
Sinonimoak 321 1.090
Analisi gabe 121 965
Guztira 527 2.258
����WDXOD��HUUR�HWD�DGLHUD�LVRODWXHQ�MDWRUULD�

VLQRQLPR�EDW]XHN�WUDWDWX�RQGRUHQ

2UDLQGLN� HUH� VLQRQLPRDN� GLUD� ORWX� JDEHNR� JHKLHQDN�� ���� DGLHUD� L]DQ� H]LN�� EHVWH� JX]WLDN

GHVDQELJXDWXWD�GDXGH��EDLQD�KDOHUH�DGLHUD�KDXHN�]LNORDN�VRU�GLW]DNHWH��(VDQ�GXJXQDUHQ�DGLELGH�EDW

SD\VDJH� HWD� YXH�UHQ� EL� DGLHUHQ� DUWHDQ� SDVDW]HQ� GD�� YXH� SD\VDJH�HQ� JHQXVD� L]DQGD� EHUH� ��� DGLHUDUD

GHVDQELJXDWX� GXJX�� HWD� SD\VDJH� YXH�UHQ� VLQRQLPRD� L]DQGD� EHUH� ��� DGLHUDUD�� KHPHQ� LNXV� GDLWHNHHQ

EH]DOD�

SD\VDJH�,�����YXH�G
HQVHPEOH�G
XQ�VLWH
YXH�,�����SD\VDJH

6LQRQLPRHQW]DNR� WUDWDPHQGX� VRILVWLNDWXDJRD� SHQWVDWX� EHKDUNR� OLW]DWHNH�� EDLQD� RUDLQJR]� ]LNORDN

VRUW]HQ� GLWX]WHQ� VLQRQLPRDN� H]� GLWXJX� LQWHJUDWXNR� KLHUDUNLDQ�� /RUWXWDNR� KLHUDUNLHQ� QHXUUL� HWD

VDNRQHUHQ�GDWXDN�����HWD�����WDXOHWDQ�GDXGH�
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Neurria
Hierarkia
kopurua

Portzentai
metatua (%)

100-3293 13 0,5
50-99 15 1,0
25-49 22 1,8
10-24 67 4,2

2-9 410 18,9
1 2258 100,0

����WDXOD��KLHUDUNLHQ�DGLHUD�NRSXUXDN

Sakonera
Hierarkia
kopurua

Portzentai
metatua (%)

10 1 0,0
9 1 0,1
8 2 0,1
7 4 0,3
6 5 0,5
5 24 1,3
4 50 3,1
3 110 7,1
2 330 18,9
1 2258 100,0

����WDXOD��KLHUDUNLHQ�DGLHUD�NRSXUXDN

9,�(��� �7[DSHODUHQ��LQSOHPHQWD]LRD

*RLNR� JHUX]D� �W[DSHOD�� KRUUHQ� GLVHLQXD� 9,�$��� DWDOHDQ� DXUNH]WX� GXJXQD� GD�� KLHUDUNLHQ� HUURDN

:RUG1HW�HNR�NRQW]HSWXHL�ORW]HD��%HVWDOGH��DGLHUD�EDW]XN�LVRODWXWD�JHOGLWX�GLUD��LQRQJR�ORWXUD�JDEH�

HWD�KRULHN�HUH� ORW]HQ�DKDOHJLQGXNR�JDUD��$GLHUD�EDW�KLSHURQLPR�JDEH� JHOGLW]HNR� ODX� DUUD]RL� HJRQ

GDLWH]NH�

�� GHILQL]LRDQ�JHQXVLN�DXUNLWX�H]�L]DQD��EHKDUEDGD�H]�]HXNDODNR�

�� JHQXVD�HGXNL�EDL��EDLQD�H]LQ�GHVDQELJXDWX�L]DWHD

�� ELJL]WDN�DSXUW]HDQ�]LQW]LOLN�JHUDW]HD

�� HUODWRUH�ELGH]NR�GHILQL]LRHWDQ��ORW]HQ�VDLDWX�EDLQD�H]LQ�L]DWHD

7[DSHODUHQ� ELGH]�� EHUD]�� ODX� DUD]R� KRULHL� HUDQW]XQJR� GLHJX� PRGX� LQWHJUDWX� HWD� QDWXUDO� EDWHDQ�

9,�&���DWDOHDQ�LNXVL�GXJX�QROD�ORWX�+(%NR�DGLHUDN�:RUG1HW�L��/RWXUD�KRUUHQ�HPDLW]D�EH]DOD��NDVX

RQHQHDQ�� :RUG1HW�HNR� NRQW]HSWX� EDW� L]DQJR� GXJX�� %HVWHOD�� SRVLEOH� GD� NRQW]HSWX� EDW� EDLQR

JHKLDJRWDUD� ORW]HD�� %HVWDOGH�� NRGH� VHPDQWLNRD� HUH� HVOHLW]HQ� VDLDWX� L]DQ� JDUD�� HWD� KHPHQ� HUH� EL

DXNHUDN� GDXGH�� KDX� GD�� NRGH� VHPDQWLNR� EDNDUUD� HGR� JHKLDJR� HGXNLW]HD�� .RQW]HSWXDN� ORW]HNR

RUGXDQ�KRQHN�DXNHUD�DVNR�LUHNLW]HQ�GL]NLJX��/DQ�KRQHWDQ�KDUWX�GXJXQ�KXUELOSHQD�VLQSOHHQD�L]DQ�GD�

KRUUHQ� HNDUSHQD� HEDOXDWX� HWD� DXUUHUDJR� WUDWDPHQGX� NRQSOH[XDJRDN� GLVHLQDW]HNR�� /RW]HNR

DOJRULWPRD�EHUD]�KRUUHODNRD�L]DQJR�GD�

�� KLHUDUNLHQ�HUURDN�HWD�DGLHUD�LVRODWXDN�ELOGX

�� :RUG1HW�HNR�NRQW]HSWX�EDNDUUD�EDGDXNDWH�HVOHLWXWD��ORWX�NRQW]HSWX�KRUUL

�� :RUG1HW�HNR� NRGH� VHPDQWLNR� EDNDUUD� EDGDXNDWH� HVOHLWXWD�� ORWX� NRGH� VHPDQWLNR� KRUUHQ

NRQW]HSWX�DGLHUD]JDUUL�EDWL

�� NRQW]HSWX�DQLW]�HWD�NRGH�VHPDQWLNR�DQLW]�EDGLWX]WH��XW]L�RUDLQJR]
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7[DSHODUHQ� HUDLNXQW]DQ� KLHUDUNLHQ� DUWHNR� HUOD]LR� NRQSOH[XDN� VRU� GDLWH]NH�� KDX� GD�� EL� KLHUDUNLD

:RUG1HW�HNR� NRQW]HSWX� EHUHUD� ORWXWD� HJRQ� GDLWH]NH�� HGR� EDWD� EHVWHDUHQ� D]SLDQ� GDXGHQ

NRQW]HSWXHWDUD�� HWDE�� /HKHQ� EH]DOD�� H]� JDUD� KHPHQ� XU� KDQGLWDQ� VDUWXNR�� HWD� H]� GXJX� KLHUDUNLHQ

ORWXUHQ�DUWHNR�KDUUHPDQLN�NRQWXDQ�KDUWXNR�

9,�(��� (EDOXD]LRD

/HKHQEL]L� KLHUDUNLHQ� HUURDN� HWD� DGLHUD� LVRODWXDN� ELOGX� GLWXJX�� HWD� KRULHQ� ORWXUDN� D]WHUWX� �LNXV� ���

WDXOD���$LSDW]HNRD�GD�KLHUDUNLHQ�����EDNDUULN�JHOGLWX�GHOD�DXWRPDWLNRNL�ORW]HNR�DXNHUDULN�JDEH�

Hierarkiako erroak Isolatutakoak
Kontzeptu bakarra 236 %45 991 %44
Kode semantiko bakarra 116 %22 353 %16
Anbiguoak 95 %18 145 %06
Lotura gabe 80 %15 769 %34
Guztira 527 2258

����WDXOD��KLHUDUNLD�HWD�DGLHUD�LVRODWXHQ�ORWXUDN�:RUG1HW�HUD

%HKLQ�NRQW]HSWX�HGR�NRGH�VHPDQWLNR�EDNDUUD�GXWHQ�DGLHUDN�ORWX�HWD�JHUR��KLHUDUNLDN�HWD�LVRODWXWDNR

DGLHUDN�:RUG1HW�NR�KLHUDUNLDQ�LQWHJUDW]HQ�GLUD��/RWXUD�DQELJXRD�GXWHQHQW]DW�WUDWDPHQGX�EDW�HJLQ

EHKDUNR� OLW]DWHNH�� /RWXUD� KRQHQ� ILGDJDUULWDVXQD� D]WHUW]HNR�� NRQW]HSWX� EDNDUUHUD� ORWXWD� GDXGHQHQ

ODJLQ� EDW� KDUWX� GXJX�� ��� ORWXUDNRD�� HWD� ORWXUDUHQ� GRLWDVXQD� ���NRD� EDNDUULN� GHOD� DWHUD� ]DLJX�

'RLWDVXQ�KDX��/33/�:RUG1HW� ORWXUDUDNR�GLWXJXQ�QHXUULDN�EDLQR�GH]HQWH�DSDODJRD�GD� ������ LNXV

9,�&���I���]LXU�DVNL�RUDLQ�ORW]HQ�DUL�JDUHQ�DGLHUDN��KLHUDUNLDWDNR�HUURDN�EDUQH�HJRQGD��EDWH]EHVWHNRD

EDLQR�RURNRU�HWD� DQELJXRDJRDN�GLUHODNR��(VNX]�D]WHUWX�RQGRUHQ��JHKLHQDN�GHILQL]LRDQ�JHQXV�HGR

VLQRQLPRULN�H]�GXWHQDN�GLUHOD� LNXVL�GXJX��HWD�KRUUHN�/33/�:RUG1HW� ORWXUDUHQ�GRLWDVXQ�JDOW]HDQ

HUH�]HU�LNXVLD�L]DQ�GH]DNH�

:RUG1HW�HNR�NRQW]HSWX�EDNDUUHUD� ORWX�GLWXJXQ�HUUR�HWD� DGLHUD� LVRODWXHL�GDJRNLRQHDQ������ LUXGLDQ

D]DOW]HQ�GD�:RUG1HW�HNR�]HLQ�VDNRQHUDWDQ�NRNDWX�GLUHQ��,NXVWHQ�GHQ�EH]DOD��JHKLHQDN�:RUG1HW�

HNR�DOGHUGL�VDNRQHWDQ�NRNDWX�GLUD����HWD���NR�VDNRQHUHQ�DUWHDQ��,VRODWXHQW]DW�QRUPDOD�L]DQ�GDLWHNH�

EDLQD� KLHUDUNLHQ� HUURHQ� NDVXDQ� DGLHUD� RURNRUUDJRDN� L]DWHDQ�� :RUG1HW�HNR� JRL� DOGHDQ� NRNDW]HD

HVSHUR�]LWHNHHQ�
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����LUXGLD��KLHUDUNLHWDNR�HUURHQ�HWD�DGLHUD�LVRODWXHQ�NRNDSHQDUHQ
VDNRQHUD�:RUG1HW�HQ

$LSDWX�GLWXJXQ�GDWX�KDXHN��ORWXUDUHQ�GRLWDVXQD�HWD�VDNRQHUD��KLHUDUNLDUHQ�RVDW]H�JX]WL]�DXWRPDWLNRD

]DODQW]DQ� MDUW]HQ� GXWH�� /RWXUDN� HVNX]� HUUHSDVDWX� EHKDUNR� OLUDWHNH�� KLHUDUNLDN� :RUG1HW�HQ

GDJR]NLRQ� WRNLDQ� NRNDW]HNR�� 'HQD� GHQ�� ���� KLHUDUNLD� ]DEDOHQHN� ���� DGLHUD� EDLQR� JHKLDJR

GLWX]WHQDN�� ������� DGLHUD� HVWDOW]HQ� GLWX]WH�� HWD� EHUD]�� HVNX]NR� ODQ� JXW[LUHNLQ� KLHUDUNLD

JDUUDQW]LWVXHQDN�ORW�GDLWH]NH�

%HKDUEDGD�ORWXUD�ILQHJLD�HJLWHQ�VDLDWX�JDUD��:RUG1HW�HNR�NRQW]HSWX�PDLODQ��HWD�HJRNLDJRD�OLW]DWHNH

ORWXUD� NRGH� VHPDQWLNR� PDLODQ� HJLWHD�� DVPDW]HNR� DXNHUD� KREHDJRDN� HGXNLNR� JHQLWX]NH� HWD�

+RUUHWDUDNR�9,�&���H��DWDOHDQ�D]DOW]HQ�GLUHQ�NRGH�VHPDQWLNRDN�HUDELOL�]LWH]NHHQ��+DOD�HJLWHQ�GXWH

�%UXFH�HW�DO���������ODQHDQ��/'2&(�NR�NRGH�VHPDQWLNRDN�HUDELOW]HQ�EDLWLWX]WH�KLHUDUNLDN�HWD�DGLHUD

LVRODWXDN�ORW]HNR�

9,�)� (NDUSHQDN

.DSLWXOX� KRQHWDQ� LQJHOHVD� H]� GLUHQ� EDOLDELGH� OH[LNDO� HJLWXUDWXHQ� HUDLNXQW]D� VHQGRW]HNR� WHNQLNDN

ODQGX�GLWXJX��,]DQ�HUH��/33/�WLN�HUDX]LWDNR�KLHUDUNLDN��$UWROD��������H]�GLUD�OLEUDW]HQ�KL]WHJLHWDWLN

HUDX]LWDNR�KLHUDUNLHL�HJLQ�L]DQ�]DL]NLHQ�NULWLNHWDWLN�

�� +LHUDUNLD�KLW]HQ�DUWHNRD�L]DWHD��DGLHUHQ�DUWHNRD�L]DQ�RUGH]�

�� +LHUDUNLHWDNR�ELJL]WDN�

�� (UODWRUH�EHUH]LDN�KLHUDUNLDQ�LQWHJUDW]HNR�DUD]RDN�

�� +LHUDUNLHQ�VDNRQHUD�DSDOD�HWD�JRL�PDLODNR�KRPRJHQHRWDVXQ�IDOWD�

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4

0

5 0

1 0 0

1 5 0

2 0 0

2 5 0 h ie r a rk ie n  e r ro a k

is o la tu ta k o a k
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$UD]R�KRULHN�HED]WHNR�ELGHDQ�NDQSRNR�RQWRORJLD�EDWHQ�EHKDUUD� LNXVL�GXJX��KLHUDUNLHQ�JRL�PDLODN

DQWRODWXNR� GLWXHQD� HWD� KLHUDUNLD� VROWHDN� ORW]HNR� EDOLRNR� GXHQD�� %HVWDOGH�� RQWRORJLD� KRUL� ELJL]WDN

KDXVWHNR�HWD�HUODWRUH�ELGH]NR�GHILQL]LRDN�KLHUDUNLDQ�LQWHJUDW]HNR�HUH�HUDELOL�GXJX��3ODQWHDWX�GLUHQ����

��� HWD� ��� DUD]RDN� PRGX� RURNRUUHDQ� NRQSRQW]HNR� PHWRGRD� DXUNH]WX� GXJX�� 2QWRORJLD� EH]DOD

:RUG1HW�HUDELOL�GXJX��HWD�/33/�NR�DGLHUDN�:RUG1HW�HUD�ORW]HNR�WUHVQD�QDJXVL�EH]DOD�'HQWVLWDWH

.RQW]HSWXDOD�HUDELOL�GXJX�

���DUD]RDUL�GDJRNLRQHDQ��EHKLQ�/33/�NR�DGLHUDN�:RUG1HW�HUD�ORWX�HWD�JHUR��JHQXVDN�GHVDQELJXDWX

GLWXJX��/33/�EHUWDNR�LQIRUPD]LRD�HWD�/33/�:RUG1HW�ORWXUDNR�LQIRUPD]LRD]�EDOLDWXD]��/RUWXWDNR

KLHUDUNLDN� HEDOXDWX� GLWXJX�� EHUH� KRUUHWDQ�� HWD� JHUR� /33/�:RUG1HW� ORWXUD]� SURILWDWX]�� KLHUDUNLD

JX]WLDN�ORWX�GLWXJX��W[DSHOD��NRQW]HSWXDODUHQ�ELGH]�

(JLQ�GLUHQ�ODX�]HUHJLQHWDUDNR�JDUDWX�GLUHQ�PHWRGRDN�EHUULW]DLOHDN�GLUD�

�� %LJL]WD�HWD�HUODWRUH�ELGH]NR�GHILQL]LRDN�WUDWDW]HNRD

�� /33/�NR�DGLHUDN�:RUG1HW�HUD�ORW]HNRD

�� /33/�NR�JHQXVDN�GHVDQELJXDW]HNRD

�� +LHUDUNLDN�ORW]HNRD

9,�)��� %LJL]WD�HWD�HUODWRUHHQ�WUDWDPHQGXD

%LJL]WDN� SXVNDWX� HWD� KLHUDUNLDQ� LQWHJUDW]HNR� PRGXD� DXUNH]WX� GXJX�� /33/�:RUG1HW� ORWXUD]

EDOLDW]HQ�GHQD��$XUNH]WXWDNR�PHWRGRDUL�HVNHU�ELJL]WD�JX]WLDN�SXVNDW]HNR�JDL� L]DQ�JDUD��(UODWRUHHQ

WUDWDPHQGXDUL�GDJRNLRQH]��HUODWRUH�ELGH]NR�GHILQL]LRHQ����D�KLSHURQLPR�GHVDQELJXDWX�EDWL�ORW]HD

ORUWX� GXJX� �/33/�NR� KLHUDUNLHWDQ� VDUWX]��� HWD� ���� :RUG1HW�HNR� DGLHUD� EDWL� ORWX�� (UODWRUHHQ

NDVXDQ��EDL� GHVDQELJXD]LR� HWD� EDL�:RUG1HW�HNR� ORWXUDUHQ� GRLWDVXQD����HUD� KHOGX� GLUD��(PDLW]D

KDXHL� HVNHU��ELJL]WDN�QRUPDO� LQWHJUDWXNR�GLUD�KLHUDUNLDWDQ�� HWD� HUODWRUH�ELGH]NR�GHILQL]LR�JHKLHQDN

HGR� KLHUDUNLDQ� LQWHJUDWXWD� HGR� :RUG1HW�L� ORWXWD� HJRQJR� GLUD�� *HURDJR�� KLHUDUNLDN� ORW]HNR

WUDWDPHQGXDUL�HVNHU��:RUG1HW�L�EDNDUULN�ORWXWDNR�DGLHUD�KRULHN�EHVWH�KLHUDUNLHNLQ�HUH�ORWX�DKDO�L]DQ

GLWXJX�

9,�)��� .RQW]HSWXHQ�DUWHNR�ORWXUD�HOHDQLW]DN

/33/�NR� DGLHUDN�:RUG1HW�HNR� NRQW]HSWXHL� ORW]HNR�PHWRGRD� �HOHELGXQD�:RUG1HW�� DXUNH]WX� HWD

HEDOXDWX� GXJX�� 0HWRGR� KRQL� HVNHU� KL]NXQW]D� H]EHUGLQHWDNR� EDOLDELGH� OH[LNDO� HJLWXUDWXDN� ORWX

GDLWH]NH�NRQW]HSWX�DGLHUD�PDLODQ��0HWRGR�KRQHQ�HPDLW]DN�DUH�KREHDJRDN�L]DQJR�OLUDWHNH�KL]NXQW]D

EHUHNR�EDOLDELGHDN�ORWXNR�EDOLUD��DGLELGH]�/'2&(�HWD�:RUG1HW�ORWXNR�EDOLUD�
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/HKHQEL]L�IUDQWVHV�LQJHOHV�KL]WHJL�HOHELGXQ�EDWHNR�DGLHUDN�:RUG1HW�HNR�NRQW]HSWXHL�ORWX�GL]NLHJX�

KRUUHWDUDNR�'HQWVLWDWH�.RQW]HSWXDOD�VRLOLN�HUDELOLD]��0HWRGR�KRUUHQ�ELGH]�L]HQHQ�DGLHUHQ�����ORWX

GXJX����HNR�GRLWDVXQDUHNLQ��1DKL]�HWD�ODQ�KRQHWDQ�JDUUDQW]L�JHKLHJLULN�H]�HPDQ�ORWXUD�KDXHL��H]

EDGD� /33/�:RUG1HW� ORWXUDUDNR� ODJXQW]D� EH]DOD��PRWD� KRQHWDNR� ORWXUDN� RVR� JDUUDQW]LWVXDN� GLUD

KL]NXQW]D�DUURW]DN�RQWRORJLD� MDNLQ�EDWL� ORW]HNR�� ,]DQ�HUH�JXN�JDUDWXWDNR�PHWRGR�EDLQR�DSDODJRDN

HUDELOL� L]DQ�GLUD�KHOEXUX�KRUUHNLQ��EDL�6HQVXV�RQWRORJLDUD�JD]WHOHUDNR�KLW]DN� ORW]HNR� �2NXPXUD�	

+RY\���������EDL�(XUR:RUG1HW�SURLHNWXDUHQ�EDUUXDQ�JD]WHOHUD]NR�:RUG1HW�HUDLNLW]HNR��5LJDX�	

$JLUUH�� ������ $WVHULDV� HW� DO�� ������� /DQ� KRULHWDQ� WHVL� KRQHWDNR� PHWRGRD� DSOLNDWX]� JHUR�� EHUDLHQ

GRLWDVXQDN�KREHWXNR�OLUDWHNHHOD�XVWH�GXJX�

/33/�:RUG1HW� ORWXUHL� GDJRNLRQHDQ�� HOHELGXQD�:RUG1HW� ORWXUHN� HPDLW]DN� KREHW]HNR� EDOLR� L]DQ

GX��/RWXUD�KRUUHWD]�JDLQ��'HQWVLWDWH�.RQW]HSWXDOD��KLSHURQLPLD�HUOD]LRDN��KHXULVWLNR�VLQSOH�EDW]XN

HWD�QDEDUPHQWDVXQHDQ�RLQDUULWXWDNR�KHGDGXUD�HUDELOL�GLWXJX��HUODWRUH�EHUH]LHQ�ELGH]NR�WUDWDPHQGXD

EDUQH��+RUUHOD�/33/�NR�L]HQHQ�DGLHUHQ�����:RUG1HW�HUD�ORW]HD�ORUWX�GXJX��EDWH]EHVWHNR����NR

GRLWDVXQDUHNLQ�� %DL� 'HQWVLWDWH� .RQW]HSWXDOD� HWD� KLSHURQLPLD� HUOD]LRDN� :RUG1HW�HNR� ORWXUD

SDUDGLJPDWLNRHWDQ� RLQDUULW]HQ� GLUD��1DEDUPHQWDVXQ� ELGH]NR� PHWRGRD�� KL]WHJLNR� LQIRUPD]LRD]� HWD

:RUG1HW�HNR�NRGH�VHPDQWLNRH]�EDOLDW]HQ�GD��QHXUUL�HVWDWLVWLNRDN�HUDELOL]�

9,�)��� *HQXV�GHVDQELJXD]LRD

*DXUGDLQR� KL]WHJLHWDNR� JHQXVHQ� GHVDQELJXD]LRD� KLHUDUNLD� ]DEDO� HWD� HUDELOJDUULDN� DXWRPDWLNRNL

VRUW]HNR� DUD]R� JDUUDQW]LWVXHQD� ]HOD� XVWH� L]DQ� GD��$UD]R�KDX� /'2&(�KL]WHJLUDNR�EDNDUULN� HEDW]L

L]DQ� GD� DUUDNDVWD]� ����NR� GRLWDVXQD� HUD� JX]WL]� DXWRPDWLNRDQ�� ���� HVNX]NR� ODJXQW]DUL� HVNHU��

KL]WHJLDN�DGLHUHQW]DW�GDX]NDQ�NRGH�SUDJPDWLNR�HWD� VHPDQWLNRHL�HVNHU��/DQ�KRQHWDQ�HUDNXWVL�GXJX

JHQXVHQ�GHVDQELJXD]LRD�H]�GDJRHOD�/'2&(�UD�VRLOLN�PXJDWXWD��EHVWHODNR�ODQHWDQ�HUH�ELGHUDJDUULD

L]DQ� GDLWHNHHOD�� HWD� WHVL� KRQHWDUDNR� JDUDWXWDNR� PHWRGRDN� /33/� KL]WHJLUDNR� ���NR� GRLWDVXQD

ORUW]HQ� GX�� %HVWH� HGR]HLQ� KL]WHJLWDUD� DSOLNDW]HNR� EDOLR� GX� PHWRGRDN�� HWD� KDOD� IURJDWX� L]DQ� GD

JD]WHOHUDUDNR�'*,/(� �LNXV� ,,�� NDSLWXOXD�� KL]WHJLDQ� HJLQLNR� HVSHULPHQWXHWDQ�� SDUHNR� GRLWDVXQD� ²

���²�ORUWX�L]DQ�EDLWXJX��5LJDX�HW�DO��������

9,�)��� +L]WHJLHWDWLN�HUDX]LWDNR�KLHUDUNLHQ�ORW]HD

'RLWDVXQ� KDQGLNR� SUR]HGXUD� DXWRPDWLNR� EDWHQ� ELGH]� HUDX]LWDNR� KLHUDUNLDN�� QDKL]� HWD� ELJL]WD� HWD

HUODWRUH�EHUH]LDN�EHKDU�EH]DOD� WUDWDWX�� EDGDX]NDWH� DUD]RDN��KLHUDUNLD� DVNR� W[LNLDN� L]DQ� HWD� JDLQHUD

VROWH� GDXGH�� HONDUUHNLQ� LQRQJR� ORWXUDULN� HGXNL� JDEH�� *DLQHUD� H]DJXQD� GD� KL]WHJLHWDWLN� HUDX]LWDNR

KLHUDUNLHN� JRL� DOGHDQ� GXWHQ� HJLWXUD� H]� GHOD� RVR� HJRNLD�� %L� DUD]R� KRULHL� DXWRPDWLNRNL� HUDQW]XWHNR

SUR]HGXUD� SODQWHDWX� GXJX�� :RUG1HW�HUD� HJLQLNR� ORWXUHWD]� EDOLDW]HQ� GHQD�� 3UR]HGXUD� KRUUHWDQ
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KLHUDUNLHWDNR� HUURDN�:RUG1HW�HUD� ORW]HQ� GLWXJX�� KRUUHOD�:RUG1HW�HQ� JRLNR� JHUX]DN� HPDWHQ� GX

NRKHUHQW]LD�HWD�JDLQHUD�KLHUDUNLD�VROWH�JX]WLDN�:RUG1HW�HQ�ELGH]�ORWXWD�JHOGLW]HQ�GLUD�

3ODQWHDWXWDNR�PHWRGRD� RURNRUUD� GD�� HWD� KL]WHJLHWDWLN� HUDX]LWDNR� KLHUDUNLDN� HGR]HLQ� RQWRORJLDWDUD

ORW]HNR�EDOLRNR�OXNH��JHKLHQ�LQWHUHVDW]HQ�]DLJXQ�JRL�PDLOD�KDXWDW]HNR�DXNHUD�HPDQD]�

9,�*� (WRUNL]XQHUDNR�ODQDN

(NDUSHQHWDQ�HJLQ�GXJXQ�EH]DOD��KHPHQ�HUH�DWDOND�D]WHUWXNR�GLWXJX�DXUUHUDQW]HDQ�HJLQ�GDLWH]NHHQ

KREHNXQW]D�HWD�ODQDN��/HKHQEL]L�ORWXUD�HOHDQLW]DN�DLSDWXNR�GLWXJX��2QGRUHQ�JHQXV�GHVDQELJXD]LRDUL

EXUX]� HWD� � KLHUDUNLD� LVRODWXDN� ORW]HNR� PHWRGRDUL� EXUX]� LKDUGXQJR� GXJX��� 9,�*���� $WDOHDQ� ORWXUD

HOHDQLW]�HWD�JHQXV�GHVDQELJXD]LRDUHQ�DUWHDQ�GDJRHQ�GHSHQGHQW]LD� IXQW]LRQDOD�DLSDWXNR�GXJX�� L]DQ

HUH��EDWDN�EHVWHDUHQ�HPDLW]D�KREHWX�GH]DNH��HGR�DJLDQ�HUD�LQWHJUDWX�EDWHDQ�NRQSRQGX�GDLWH]NH�ELDN�

%XNDW]HNR��H]DJXW]D�EDVH�OH[LNDOHQ�VHQGRW]HDUL�EXUX]NR�ODQ�RURNRUUDN�DLSDWXNR�GLWXJX�

9,�*��� .RQW]HSWXHQ�DUWHNR�ORWXUD�HOHDQLW]DN

/RWXUD�HOHDQLW]HQ�KREHNXQW]DUL�GDJRNLRQH]��H]�GDJR�]DODQW]DULN�HOHELGXQ�]DEDODJR�EDW�HUDELOW]HDN

HPDLW]DN� KREHWXNR� OLWX]NHHOD�� $OGH� EDWHWLN� HVWDOGXUD� ]DEDODJRD� ORUWXNR� OLW]DWHNH� �HWD� HOHELGXQD�

:RUG1HW�HQ� NDVXDQ� HVWDOGXUD� KREHDJRDN� ]X]HQHDQ� /33/�:RUG1HW� ORWXUDUHQ� GRLWDVXQDUHQ

KREHNXQW]D�GDNDU���%HVWHWLN��/33/�NR�DGLHUDUHQ�EDWHUDNR� LW]XOSHQLN�H]�HJRWHD�HUURUH�LWXUUL�GHQH]�

HOHELGXQ�]DEDODJRDUHNLQ�KDODNR�JXW[LDJR�JHUWDWXNR�OLUDWHNH��GRLWDVXQD�HUH�KREHWX]�

(OHELGXQD�:RUG1HW� ORWXUDUHQ� HVWDOGXUD� MDVRW]HNR� EHVWH� PRGX� EDW� IUDQWVH]�KLW]�LQJHOHV�KLW]

ELNRWHHWDQ�RLQDUULWXWDNR�KHXULVWLNRDN�GLUD��2NXPXUD�	�+RY\��������5LJDX�	�$JLUUH��������$WVHULDV

HW� DO�� ������� (XUR:RUG1HW� SURLHNWXDQ� KDODNR� KHXULVWLNRDN� DUUDNDVWD]� HUDELOW]HQ� DUL� GLUD

JD]WHOHUDUDNR�:RUG1HW�D� HUDLNLW]HNR�� +DOD� HUH� KLW]� ELNRWH� KDXHN� EDGXWH� PXUUL]SHQLN�� H]� EDLWLUD

KL]WHJL� HOHELGXQHNR� DGLHUDN� NRQWXDQ� KDUW]HQ�� +RUUHN� DUD]RDN� VRUWX� GLW]DNH�� DGLELGH]� IUDQWVHVH]

PRQRVHPLNRD�GHQ�KLW]DN�EL�LW]XOSHQ�H]EHUGLQ�GLWXHQHDQ��HWD�LW]XOSHQ�KRULHN�NRQW]HSWX�H]EHUGLQHL

GDJR]NLHQHDQ�� %HWL� HUH� D]DOGXNR� ]DL]NLJX�� PHWRGRD� QROD� QDKLNRD� L]DQGD� HUH�� KL]NXQW]HQ� DUWHNR

PLVPDWFK�DN��$UUHJL�������

(OHELGXQHNR�DGLHUDN�HUDELOW]HDUL�HVNHU��:RUG1HW�HWD�/33/�KL]WHJL�HOHELGXQHWDQ�GDJRHQ�LQIRUPD]LR

]DEDODUHNLQ��)RQWHQHOOH��������DEHUDVWX�]LWHNHHQ��$UOR�KDX�MRUUDW]HD�LQWHUHVJDUULD�OLW]DWHNH�

*DXU�HJXQ��(XUR:RUG1HW�HWD�,7(0�SURLHNWXHL� ORWXWD��(XVNDUDUDNR�:RUG1HW�D�HUH�HUDLNLW]HQ�DUL

JDUD��NDSLWXOX�KRQHWDQ�DXUNH]WXWDNR�WHNQLNDN�HWD�DUHVWLDQ�DLSDWXWDNR�KLW]�ELNRWHDN�HXVNDUD�LQJHOHVD

KL]WHJL� HOHELGXQDUL� DSOLNDWXD]�� ,7(0� SURLHNWXDQ� JD]WHOHUDUDNR� :RUG1HW� HUH� HUDLNLW]HQ� DUL� GHQ
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KHLQHDQ�� KL]WHJL� HOHELGXQHQ� NDWHDN� HUDELOLD]� �HXVNDUD�JD]WHOHUD�� HXVNDUD�LQJHOHVD� HWD� JD]WHOHUD�

LQJHOHVD��HVWDOGXUD�HWD�GRLWDVXQD�KREHWXNR�GLUHODNRDQ�JDXGH�

.DSLWXOX�KRQHWDQ�JDUDWXWDNR�PHWRGRDN�EDOLDELGH�OH[LNDO�HJLWXUDWXDN�ORW]HNR�EDOLR�GXHQH]��RQWRORJLD

HWD�(%/UHQ�EDW�HJLWHDQ�HUDJLQ�KDQGLD�L]DQ�GH]DNH��%DOLDELGH�EDWHN�EHVWHDN�GXHQ�H]DJXW]D�[XUJDWX

HWD� RQWRORJLD� DEHUDWVDJRDN� HUDLNLW]HQ� MRDWHNR� ELGH� HJRNLD� GLUXGL� KRQHN��$16,� $G� +RF� 2QWRORJ\

6WDQGDUGV�*URXS
���

�NRPLWHDN�SURSRVDW]HQ�GXHQ�ELGHD�MDUUDLWX]��+RY\������D������E��

9,�*��� *HQXV�GHVDQELJXD]LRD

1DKL]� HWD� ORUWX� GLWXJXQ� HPDLW]DN� RVR� RQDN� L]DQ�� EDGDJR� GHVDQELJXD]LRDUHQ� GRLWDVXQD� MDVRW]HNR

PHWRGRULN���5LJDX�HW�DO��������DUWLNXOXDQ��NDSLWXOX�KRQHWDQ�D]DOGXWDNR�PHWRGRD�'*,/(�KL]WHJLDUL

DSOLNDWX�RQGRUHQ��5LJDX�HW�DO����������JHQXVDN�PXOW]RNDWX�HJLQ�JHQLWXHQ��:RUG1HW�HUD�ORW]HDQ�ORUWX

GHQ�NRGH�VHPDQWLNRDUHQ�DUDEHUD��.RGH�VHPDQWLNR�EDNRLW]HUDNR�JHQXV�XVXHQDN�EDNDUULN�DXNHUDWXD]

GRLWDVXQD� DOW[DWX� HJLWHQ� GD�� HVWDOGXUDUHQ� JRONRUD�� +REHNXQW]D� KDX� /33/�UHNLQ� HJLWHD� HUH� RWX

]LW]DLJXQ��QRVNL��EDLQD�/33/�UHQ�QHXUUL�W[LNLD�GHOD�HWD�JHQXV�XVXHQDN�H]�]LUHQ�RVR�PDL]�JHUWDW]HQ�

HWD�H]�JHQXHQ�HPDLW]DN�KREHW]HULN�ORUWX�

%DUW]HORQDNR� 83&�NR� OH[LNRJUDILD� NRQSXWD]LRQDOHDQ� DULW]HQ� GHQ� WDOGHDN� HWD� JXUHDN� D]WHUNHWD

SDUDOHORDN� HJLQ� GLWXJX�� /33/� KL]WHJL� W[LNLDUHQW]DW� JXUHDQ�� HWD� '*,/(� KL]WHJL� ]DEDODJRDUHQW]DW

KDLHQHDQ��+L]WHJLHQ�D]WHUNHWD�SDUDOHOR�KRQHWDWLN�KL]WHJL� W[LNLHWDUDNR�PHWRGRDN�KDQGLHWDQ�HUH�EDOLR

L]DQ� GLJXWHOD� RQGRULR]WDWX� GDLWHNH�� *DLQHUD�� KL]WHJL� KDQGLHWDWLN� KLHUDUNLD� ]DEDODJR� HWD

LQWHUHVJDUULDJRDN� MDVRW]HQ�GLUD��HWD�RUDLQ�DLSDWX�GXJXQ�EH]DOD��HWD�KREHNXQW]DUDNR�DXNHUD�JHKLDJR

HPDWHQ�GLWX]WH�

%R]NHWDUHQ�HPDLW]HL�GDJRNLRQHDQ��ER]NHWDUHQ�HPDLW]HQ�D]WHUNHWDN�RUDLQGLN�KREHNXQW]DUDNR� WRNLD

EDGXHOD� XVWH� GXJX�� $]WHUNHWD� W[LNL� EDWHDQ� LNXVL� JHQXHQ� ER]D� HPDWHQ� GXWHQHQ� DUWHDQ� JXW[LHQH]

ERVWHQ� DGRVWDVXQD� HVNDWX]� JHUR����HNR�GRLWDVXQD� ORUWX� JHQH]DNHHOD�� EDLQD� HVWDOGXUDUHQ� NDOWHWDQ

�������+RQHN�GRLWDVXQ�KDQGL]�HJLQGDNR�ORWXUDN�LGHQWLILNDW]HNR�PHWRGR�EDW�HPDQ�OH]DNH�

%HVWDOGH�� GHVDQELJXD]LRD� HJLWHDQ� GHILQL]LRDQ� EHUWDQ� ]HJRHQ� LQIRUPD]LRD� HUDELOL� GXJX�� EDLQD

KLHUDUNLHQ� DUWHNR� GHVDQELJXD]LRD� HUH� SODQWHDWX� GDLWHNH�� KDX� GD�� JHQXV� EDW� GHVDQELJXDW]HUDNRDQ�

]LXUW]DW�GDX]NDJXQ�GHILQLHQGXPDUHQ�KLSRQLPRDN�HWD�JHQXVDUHQ�DGLHUD�EDNRLW]DUHQ�EHVWH�KLSRQLPR

HWD�KLSHURQLPRDN�HUH�NRQWXDQ�KDU�GLW]DNHJX�

,OGR�EHUHDQ��EHKLQ��W[DSHOD��HJLQGD�HUH��HUUD]DJRD�L]DQ�GDLWHNH�JHQXV�GHVDQELJXD]LRD�HJLWHD�

                                                          
���
�KWWS���NVO�ZHE�VWDQIRUG�HGX�RQWR�VWG�
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9,�*��� +L]WHJLHWDWLN�HUDX]LWDNR�KLHUDUNLHQ�ORW]HD

7HVL�ODQ�KRQHWDQ�KLHUDUNLHQ�HUDLNXQW]DQ�VLQRQLPLD�HUOD]LRD�H]�GXJX�NRQWXDQ�KDUWX��$XWRUH�JHKLHQHN

KL]WHJLHWDWLN� HUDX]LWDNR� VLQRQLPLD� HUOD]LRDUL� H]� GLRWH� MDUDPRQLN� HJLQ�� EDLQD� /33/�UHQ� NDVXDQ

VLQRQLPR� ELGH]NR� GHILQL]LRDN� XJDULDN� GLUD� �DGLHUD� JX]WLHQ� ������ $UWRODN� ������� EHUH� +(%DQ

VLQRQLPR� ]LUHQ� DGLHUHWDQ� HUOD]LRDN� VLQRQLPR�EDWHWLN� EHVWHUD� NRSLDW]HQ� ]LWXHQ�� HWD� KRUUHQ� HUDJLQD

QHXUW]HD�LQWHUHVJDUUL�GHULW]RJX��%HVWHODNR�KXUELOSHQDN��DGLELGH]�:RUG1HW�HQ�VLQRQLPR�GLUHQ�DGLHUD

JX]WLDN�NRQW]HSWX�EDNDUUD�RVDW]HQ�GXWH���HUH�D]WHUWX�EHKDUNR�OLUDWHNH�

1DKL]� HWD� KLHUDUNLDN� ORW]HNR�PHWRGRDN� HWRUNL]XQD� GXHOD� HUDNXWVL� GXJXQ�� H]� GXJX� ]HKDW]�PHKDW]

HEDOXDWX� ORUW]HQ� GHQ� KLHUDUNLDUHQ� NDOLWDWHD�� +DODNRDN� HEDOXDW]HNR� H]� GDJR� JDXU� HJXQ� LUL]SLGH

ILQNRULN��H]�EDGD�KLSRQLPR�KLSHURQLPR�ORWXUD�EDNRLW]DUHQ�GRLWDVXQD��MDGDQLN�HPDQ�GXJXQD�������

1HXUUL� KRUL� RVR� PXJDWXD� L]DQGD�� DSOLND]LR� EDWHWDUDNR� ²DGLELGH]�� LQIRUPD]LRDUHQ� HUDX]NHWD²

HUDELOJDUULD� GHQ� HGR� H]� L]DQ� GDLWHNH� LUL]SLGH� LQWHUHVJDUULD�� %HVWDOGH� H]LQ� GD� DKD]WX�$16,� DG� KRF

2QWRORJ\� 6WDQGDUGV� *URXS� GHODNRD�� DUHVWLDQ� DLSDWX� GXJXQD�� EHUH� ]HUHJLQHQ� DUWHDQ� RQWRORJLDN

HEDOXDW]HNR�LUL]SLGHDN�ODQW]HQ�DUL�GHOD��RUDLQJR]�HPDLW]D�JDEH�

9,�*��� 6RUJLQ�JXUSLOD

*XUH�KXUELOSHQD�DXUNH]WHDQ� �LNXV�9,�$���DWDOD���DLSDWX� L]DQ�GXJX�NDSLWXOX�KRQHWDQ�D]DOW]HQ�GLUHQ

KLUX� SUR]HGXUHQ� DUWHDQ�� /33/�:RUG1HW� ORWXUD�� /33/�NR� JHQXVHQ� GHVDQELJXD]LRD� HWD� /33/�UHQ

W[DSHODUHQ� HUDLNXQW]D�� HONDUUHNLQW]D� NRQSOH[XDN� JHUWD� ]LWH]NHHOD�� +RULHQ� D]WHUNHWDUL� H]LQ� JHQLRQ

HXWVL� OHKHQEL]L� KLUX� SUR]HGXUDN� H]� EDJHQLWXHQ� HUD� LQGHSHQGHQWHDQ� HJLWHQ�� HGR� KREHWR� HVDQGD�

/33/�:RUG1HW�ORWXUD�EHUH�NDEX]�HJLQ��/33/�NR�JHQXVHQ�GHVDQELJXD]LRD�EHUH�NDEX]�HJLQ��/33/�

:RUG1HW�ORWXUD�HUDELOLD]�HUH���HWD�W[DSHOD�DXUUHNR�ELHQ�HPDLW]HQ�JDLQHDQ�HJLQ�

+LUX� SUR]HVXHQ� DUWHNR� HONDUUHNLQW]D� KREHWR� D]WHUWX� EHKDUNR� GXJX�� 2UDLQ� DUWH� HJLQGDNRDUHQ

LQIRUPD]LRD�KRU�GDJR�EHVWH�PRGX�EDW]XHWDUD�NRQELQDW]HNR��$GLELGH]��EHKLQ�/33/�NR�KLHUDUNLDN

GHVDQELJXDWX�HWD�W[DSHODUHQ�ELGH]�ORWX�RQGRUHQ��/33/�:RUG1HW�ORWXUD�HJLWHNR�LQIRUPD]LR�JHKLDJR

GXJX�� KLHUDUNLDN� ORW]HQ� DUL� EDLNDUD�� HWD� VXSRVDWX� GDLWHNH� HPDLW]D� KREHDJRDN� ORUWX� GLW]DNHJXOD�

%HVWDOGH�MDGDQLN�DLSDWX�GXJX��EHKLQ�W[DSHOD�HJLQGD��HUUD]DJRD�L]DQ�GDLWHNHHOD�JHQXV�GHVDQELJXD]LRD

HJLWHD��/RWXUD�HOHELGXQ�KREHHNLQ��EDL�W[DSHOD�HWD�EDL�JHQXV�GHVDQELJXD]LRD�HUH�KREHWX�GDLWH]NH��HWD

DEDU��+RQHNLQ�SUR]HVX�LWHUDWLER�EDW�SODQWHD�GDLWHNH�

%HVWHODNR� KXUELOSHQ� LQWHUHVJDUUL� EDW� VDUH� QHXURQDOHQ� HVNXWLN� HWRUUL� GDLWHNH�� .DSLWXOX� KRQHWDQ

GHVNULEDWXWDNR�HPDLW]D�JX]WLDN�²/33/�:RUG1HW�ORWXUD��/33/�NR�KLSRQLPR�KLSHURQLPR�HUOD]LRDN�

:RUG1HW� EHUDUHQ� KLHUDUNLD²� VDUH� QHXURQDO� EDWHNR� DUNX� EH]DOD� HUUHSUHVHQWD� GDLWH]NH�� 6DUH

QHXURQDODUL� HQHUJLD�IXQW]LR� HJRNL� EDW� HVOHLWX]� JHUR�� H]DJXQDN� GLUHQ� WHNQLNDN� DSOLNDWX� GDLWH]NH
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DUNXHQ� NRQELQD]LR� H]LQ� KREHD� ELODWX� GH]DQ�� +RUUHOD� DOGL� EHUHDQ� HUDEDNLNR� OXNH� ]HLQ� GHQ� DGLHUD

EDNRLW]HUDNR�:RUG1HW�ORWXUD�KREHUHQD�HWD�KLSHURQLPR�KREHUHQD�

9,�*��� %HVWHODNRDN

(%/HQ� VRUNXQW]D� HWD� DEHUDVNHWD� DXWRPDWLNRD� ODQGX� GXJXQ� DUUHQ�� H]� GLWXJX� KRUUHQ� LNXVSXQWX

JX]WLDN� ODQGX�� +XWVXQH� QDJXVLHWDNR� EDW� GHILQL]LRHQ� GLIIHUHQWLD�WLN� HUDX]LWDNR� LQIRUPD]LRD� �$UWROD�

������ ODQGX�H]�GXJXOD� L]DQ�GD��9�%�DWDOHDQ�/33/�NR�GHILQL]LRHQ�GLIIHUHQWLD�WLN�HUDX]LWDNR�HUOD]LRHQ

DGLELGHDN� LNXVL� GLWXJX��'LIIHUHQWLD�UHQ� HUDELOHUD� EHWLGDQLN� LQWHUHVJDUULW]DW� MR� L]DQ� GD� HWD� ODQ� EHUULHN

�LNXV� DGLELGH]�� 5LFKDUGVRQ�� ������ DUQDV� EHUULD� HPDQ� GLRWH� EHUWDWLN� HUDX]LWDNR� LQIRUPD]LRDUHQ

HUDELOJDUULWDVXQDUL��%HVWDOGH��DGLHUHQ�DGLELGHHQ�DQDOLVLDN�HUH�LQIRUPD]LR�LQWHUHVJDUULD�HPDQ�GH]DNHHOD

XVWH�GXJX��DGLHUD�D]DOW]HQ�GHQ�WHVWXLQJXUXHL�EXUX]NR�LQIRUPD]LR�LQWHUHVJDUULD�HPDWHQ�GXWH�HWD�

(XVNDUDUL�GDJRNLRQHDQ��H]LQ�GXJX�DLSDWX�JDEH�XW]L�(XVNDO�+L]WHJLDUHQ�JDLQHDQ�JXUH�WDOGHDQ�HJLWHQ

DUL� GHQ� ODQD�� /DQ� KRUUHQ� KHOEXUXD� HXVNDUDUDNR� H]DJXW]D�EDVH� ]DEDOD� VRUW]HD�� LQIRUPD]LR

VHPDQWLNRDQ� DEHUDWVD�� +RUUHWDUDNR� KL]WHJLDUHQ� HJLWXUDUHQ� D]WHUNHWD� HJLQ� GD� HWD� 7(,� JLGDOHUURDN

MDUUDLW]HQ�GLWXHQ�NRGHNHWDUD� LW]XOL� GXJX� �$UULROD� HW� DO�� ������ ����D�� ����E��� -DGDQLN� EXNDWX� GXJX

L]HQHQ�GHILQL]LRHWDNR�HUODWRUH�EHUH]L�HWD�JHQXVHQ�ELODNHWD��$JLUUH�HW�DO���������HWD�JDXU�HJXQ�DGLW]�HWD

DGMHNWLERHQ�DQDOLVLD��DGLHUHQ�DGLELGHHQ�DQDOLVLD��HWD�:RUG1HW�HQ� ORWXUD� ODQW]HQ�DUL�JDUD��+XUUHQJR

SDXVRDQ�� � NDSLWXOX� KRQHWDQ� D]DOGXWDNR� PHWRGRHQ� ELGH]�� L]HQ�� DGLW]� HWD� DGMHNWLERHQ� KLHUDUNLHQ

HUDLNXQW]DUL� HNLQJR� GLRJX�� WDOGHNR� NLGH� EDWHQ� WHVLDUHQ� EDUUXDQ�� DWDO� KRQHWDQ� SODQWHDWX� GLWXJXQ

KREHNXQW]DN� DSOLNDW]HQ� VDLDWX]�� %HVWDOGH�� (XVNDO� +L]WHJLNR� GHILQL]LRHWDQ� HUDELOW]HQ� GHQ

KL]NXQW]DUHQ� D]WHUNHWD� HUH� PDUW[DQ� GDJR�� RUDLQJR� JHQXV� HWD� HUODWRUH� ELGH]NR� ELODNHWD� EH]DOD�

(WRUNL]XQ� ODEXUUHDQ�� WDOGHDQ� JDUDW]HQ� DUL� GLUHQ� JUDPDWLNHQ� ELGH]�� GLIIHUHQWLD�UHQ� D]WHUNHWDUL� HNLQJR

GLRJX��WDOGHNR�EHVWH�NLGH�EDWHQ�WHVLD�L]DQJR�GHQ�ODQHDQ�

$]NHQLN�� LQWHUHVJDUULW]DW� MRW]HQ� GXJX� KLHUDUNLD� HOHDQLW]HQ� HUDLNXQW]D� DXWRPDWLNRD�� +L]NXQW]D

H]EHUGLQHWDNR�EDOLDELGHDN� ORW]HQ�JRD]HQ�KHLQHDQ��KLHUDUNLD�HOHDQLW]DN�RVDW]HQ�DUL�JDUD�� ,QSOL]LWXNL�

RQWRORJLD� H]EHUGLQHWDNR� LQIRUPD]LR� �HUGL��DXWRPDWLNRNL� KL]NXQW]D� EDWHWLN� EHVWHUD� [XUJDW]HD

SRVLEOHD�GHQ�HGR�H]�D]WHUW]HQ�DUL�JDUD��HWD�DOGL�EHUHDQ�KLHUDUNLD�XQLEHUWVDODN�HUDLNL�GDLWH]NHHQ�HGR�H]

D]WHUW]HQ�� $OGL� EHUHDQ�� KLHUDUNLD� H]EHUGLQHWDNR� LQIRUPD]LRD� EDWHUDJDUULD� GHQ� HGR� H]�� JRL� PDLODN

DXWRPDWLNRNL� ORW]HD� NRPHQL� RWH� GHQ�� HWD� DQW]HNR� JDOGHUD� XJDUL� VRUW]HQ� ]DL]NLJX�� *DOGHUD� KDXHN

EDOLDELGH� OH[LNDO� HJLWXUDWXHQ� HUDLNXQW]DWLN� PXQGXDUHQ� HWD� KL]NXQW]HQ� HUHGXHQ� D]WHUNHWDUD

JDUDPDW]DWH�
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9,,�$� 6DUUHUD

/DQ�KRQHQ�HNDUSHQ�QDJXVLDN�EL�GLUD�

�� (UOD]LR�L]DHUDUHQ�IRUPDOL]D]LRD��'HQWVLWDWH�.RQW]HSWXDOD

�� +L]WHJLHWDWLN�HUDX]LWDNR�KLHUDUNLDN�WULQNRW]HNR�PHWRGRD

/DQ� KRQHWDQ� L]HQHQ� DGLHUHQ� DUWHNR� HUOD]LR�L]DHUDUHQ� QHXUUL� EDW� IRUPDOL]DWX� GXJX�� 'HQWVLWDWH

.RQW]HSWXDOD��1HXUUL�KDX�RQWRORJLHWDQ�RLQDUULW]HQ�GD��HWD�EHUD]�/13DQ�HUDELOW]HQ�GHQ�LQIRUPD]LRD

EHUUHUDELOW]HQ�GX��(GR]HLQ�RQWRORJLDUD�DSOLNDWX�GDLWHNH��H]�GX�EHKDU�LQRQJR�DXUUH�SUHVWDNHWDULN��HWD

RQWRORJLDN� HVWDOW]HQ� GLWXHQ� GRPHLQX� JX]WLHWDQ� ODQ� HJLWHNR� JDX]D� GD�� 'HQWVLWDWH�.RQW]HSWXDODUHQ

LQSOHPHQWD]LR�RVRD�:RUG1HW�JDLQHDQ�HJLQ�GXJX�

*XUH�IRUPDOL]D]LRD�LQWHUHVJDUULDJRD�GHOD�GHIHQGDWX�GXJX��EDL�EHVWH�EDOLDELGH�OH[LNDOHWDQ�RLQDUULWXWD

GDXGHQ�QHXUULHQ�DXUUHDQ��FRUSXV�HWD�KL]WHJL���EDLWD�RQWRORJLDWDQ�RLQDUULW]HQ�GLUHQ�EHVWHODNR�QHXUULHQ

DXUUHDQ�HUH��1DJXVLWDVXQ�KRUL�SUDNWLNDQ�HUDNXVWHQ�VDLDWX�JDUD�

• +LW]HQ�$GLHUD�'HVDQELJXD]LRDQ��,9��NDSLWXOXD�

• 7HVWXHQ�=X]HQNHWD�$XWRPDWLNRD��9��NDSLWXOXD�

+LW]HQ� DGLHUD�GHVDQELJXD]LRDQ� HPDLW]D� RQDN� ORUW]HQ� GLWX�� QDKL]� HWD� QDKLNR� ]DLOD� L]DQ� EHVWH

VLVWHPHNLQ�NRQSDUDW]HD��+REHWR�NRQSDUDWX�DKDO� L]DWHNR�RQWRORJLDQ�RLQDUULWXWDNR�EHVWH�EL� VLVWHPD

LQSOHPHQWDWX�� HWD� 'HQWVLWDWH� .RQW]HSWXDODN� EHUDLHQ� HPDLW]DN� JDLQGLW]HQ� GLWXHOD� LNXVL� GXJX�

=X]HQNHWD� DXWRPDWLNRDUL� GDJRNLRQH]� HPDLW]DN� EHVWHODNRDN� L]DQ� GLUD�� 'HQWVLWDWH� .RQW]HSWXDOD

L]HQHL�EHVWHULN�DSOLNDWX�H]LQ�GHQH]��]X]HQNHWD�SURSRVDPHQ�JX]WLDN�L]HQDN�GLUHQHDQ�EDNDUULN�DSOLNDWX
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DKDO� L]DQ� GXJX�� HWD� EHUD]�� QDKL]� HWD� HUDELOL� GLUHQ� HEDOXD]LR� FRUSXVDN� ]DEDODN� L]DQ�� 'HQWVLWDWH

.RQW]HSWXDODN�RVR�JXW[LWDQ�KDUWX� GX� SDUWH��$XUNH]WX� GXJXQ� ]X]HQNHWD� DXWRPDWLNRUDNR� VLVWHPDN

EHVWH�H]DJXW]D�LWXUULHWDUD�HUH�MR�GX�

%HVWDOGH��KL]WHJLHWDWLN�HUDX]LWDNR�KLHUDUNLDN�VHQGRW]HNR�PHWRGR�EDW�DXUNH]WX�GXJX��0HWRGR�KRQHN

'HQWVLWDWH� .RQW]HSWXDOD� HWD� ODQGXWDNR� KL]WHJLNR� EHUWDNR� H]DJXW]D� HUH� HUDELOW]HQ� GLWX�� 0DLOD

SUDNWLNRDQ�EL�KREHNXQW]D�QDEDUL�EXUXWX�GLWXJX�

• /H�3OXV�3HWLW�/DURXVVH�IUDQWVHV�KL]WHJLNR�DGLHUDN�:RUG1HW�L�ORWX

• /H�3OXV�3HWLW�/DURXVVH�HWLN�HUDX]LWDNR�+(%NR�DGLHUHQ�KLHUDUNLDN�GHVDQELJXDWX�HWD�WULQNRWX

/HKHQEL]LNRDUL�HVNHU��HUDLNLWDNR�KLHUDUNLD�KRULHQ�JDEH]LD�EDW]XN�NRQSRQ�GLW]DNHJX��:RUG1HW�HNR

KLHUDUNLD� HUDELOL]� JRL�RQWRORJLD� EH]DOD�� GHILQL]LR� HUOD]LRQDODN� ORW]HNR�� ELJL]WDN� HED]WHNR�� KLHUDUNLD

LVRODWXDN�HONDUUHQ�DUWHDQ� ORW]HNR�HWD�KLHUDUNLHL� JRL�PDLOD� NRKHUHQWH�EDW� HPDWHNR��$XUNH]WX�GXJXQ

PHWRGRD� HGR]HLQ� KL]WHJLWDWLN� HUDX]LWDNR� KLHUDUNLDN� GHVDQELJXDWX� HWD� WULQNRW]HNR� HUDELO� GDLWHNH�

%HVWDOGH�� EDOLDELGH� OH[LNDODN� H]NRQW]HNR� HUH� EDOLR� GXHQH]�� EDOLDELGH� KHWHURJHQHRDN�� KL]NXQW]D

EHUHNRDN�HGR�H]��EDW�HJLWHNR�HUDELO�GDLWHNH��RQWRORJLDN�(%/HWDUD��(%/DN�(%/HWDUD�HWD�DEDU��+RQHN

SHUVSHNWLED�EHUULDN� LUHNLW]HQ�GLWX�EDOLDELGH� OH[LNDOHQ� DEHUDVNHWDQ�� H]DJXW]DQ�SREUH�GHQ�KL]NXQW]D

EDWHN� LQJHOHVHUDNR� HUDLNLWDNR� H]DJXW]D� [XUJDWX� GH]DNH� HWD�� %HWLHUH�� NRQWX� L]DQH]� HNDUW]HQ� GHQ

H]DJXW]D� KL]NXQW]D� KRUUHWDUDNR� EDOLDJDUULD� GHQ� HGR� H]�� QRVNL�� +LW]HQ� DGLHUD�GHVDQELJXD]LRD� HUH�

KHLQ�KDQGL�EDWHDQ��EDOLDELGH�OH[LNDOHQ�ORW]HD�EH]DOD�LNXV�GDLWHNH��FRUSXVHNR�KLW]DN�RQWRORJLD�EDWHNR

DGLHUD�NRQW]HSWXHWDUD� ORW]HQ�EDLWLUD�� ,NXVSHJL�KRQHN�RQWRORJLDN� DEHUDVWHNR�ELGH�EHUULDN� LUHNLW]HQ

GLWX�

(WRUNL]XQHUDNR� ODQDUL� GDJRNLRQH]�� EHKDU� KDQGLD� LNXVWHQ� GXJX� RQWRORJLD� ]DEDO� HWD� DEHUDWVDN

VRUW]HNR��,]DQ�HUH��'HQWVLWDWH�.RQW]HSWXDODUHQ�ELGH]�:RUG1HW�HN�GXHQ�LQIRUPD]LRD]�EHVWHULN�H]LQ

JDUD�EDOLDWX��KDX�GD��EDWH]�HUH� HUOD]LR� SDUDGLJPDWLNRDN��1DKL]� HWD�KRUUHOD� HUH� HPDLW]D�RQDN� ORUWX

DSOLNDWX� GXJXQ� ]HUHJLQHWDQ�� JDUEL� GDJR� HUOD]LR� VLQWDJPDWLNRDN� HUH� EHKDUUH]NRDN� GLUHOD�� DGLELGH]�

KLW]HQ� DGLHUD�GHVDQELJXD]LRD� KREHW]HNR�� EDLQD� EHUH]LNL� ]X]HQNHWD� DXWRPDWLNRDQ� 'HQWVLWDWH

.RQW]HSWXDODUHQ�HNDUSHQD�]DEDOW]HNR�

+$'�HJLWHNR��EDLQD�/13DUHQ�EHVWHODNR� DUD]R� OH[LNDO�VHPDQWLNRHL� LUWHQELGH� VHQGRD� HPDWHNR� HUH�

FRUSXV�� KL]WHJL� HWD� RQWRORJLHQ� DUWHNR� NRRUGLQD]LR� HVWXD� EHKDU� GHOD� XVWH� GXJX�� 9,�� NDSLWXOXDQ

RQWRORJLD��(%/DN�HWD�+(%DN�ORWX�HWD�EDW�HJLWHD�SRVLEOH�GHOD�DJHUWX�GXJX��+RUUHODNR� LQWHJUD]LRDN

:RUG1HW� DEHUDVWHNR� EDOLR� GH]DNH�� EDLQD�� KDOD� HUH�� H]� OLW]DWHNH� QDKLNRD� L]DQJR� +$'UDNR

EHKDUUH]NR� H]DJXW]D� JX]WLD� ELOW]HNR�� $GLELGH]�� KL]WHJL� ]DEDO� EDWHUDNR� KDXWDSHQ�PXUUL]SHQHQ
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]HUUHQGDULN�H]�GDJR�HVNXUDJDUUL� LQRQ��+RODNRHQ�LNDVNHWD�EXOW]DW]HNR�KL]WHJLNR�GHILQL]LRHQ�DQDOLVLD

HWD� HUDELOHUD� LQGDUWX� EHKDU� GD� �DGLELGH]�� 9,�� NDSLWXOXDQ� DLSDWXWDNR� WHNQLNDN� HUDELOLD]��� RQGRUHQ�

GHILQL]LRNR�KLW]HQ�DGLHUDN�GHVDQELJXDWXWD�GDXGHQHDQ��RQWRORJLHWDQ�LQWHJUDWX�DKDO� L]DWHNR�H]DJXW]D

KRUL��%HUGLQWVX�JHUWDW]HQ�GD�FRUSXVHNLQ��9��NDSLWXOXDQ� LNXVL�GXJX�FRUSXVHWDQ�RLQDUULWXWDNR�QHXUUL

HVWDWLVWLNRHN� HUH� KLW]HQ� DUWHNR� HUOD]LR�L]DHUDUHQ� QHXUULD� RQGR� LVODW]HQ� GXWHOD�� HWD� H]DJXW]D� KRUL

RQWRORJLHWDQ� LQWHJUDW]HNR� PRGXDQ� NRGHWX� EHKDUNR� OLW]DWHNHHOD�� +LW]HQ� DGLHUD�GHVDQELJXD]LRDUHQ

ELGH]�� KDLQ� ]X]HQ� HUH�� SRVLEOH� L]DQ� EHKDUNR� OLW]DWHNH� KLW]HQ� DUWHNR� HUOD]LR� KRULHN� DGLHUHQ� DUWHNR

ELKXUW]HD�� HWD� KRUUHOD� RQWRORJLDUL� ORWX�� 'HQWVLWDWH� .RQW]HSWXDOD� PRGX� HJRNL� EDWHUD� KHGDWX]�

RQWRORJLD�PRWD�EHUUL�KRULHWDNR�HUOD]LRH]�SURILWDWXNR�OLW]DWHNH��HUUHSUHVHQWD]LR�WULQNR�HWD�HUDJLQNRU

EDWHQ�ELGH]��LWXUUL�H]EHUGLQ�DVNRWDNR�H]DJXW]D�HUDELOLD]�HUOD]LR�L]DHUD�NDONXODWX�DKDO�L]DWHNR�

$]WHU� GLW]DJXQ� HUD� ]DEDODJR� EDWHDQ� NDSLWXOX� EDNRLW]HDQ� HVNDLQL� GLWXJXQ� HNDUSHQ� QDJXVLDN�� HWD

RQGRUHQ�HWRUNL]XQHUDNR�ODQDN�LNXVLNR�GLWXJX�

9,,�%� (NDUSHQDN

9,,�%��� (UOD]LR�L]DHUDUHQ�QHXUULD�GHILQLWX��'HQWVLWDWH�.RQW]HSWXDOD��,,,��NDSLWXOXD�

'HQWVLWDWH� .RQW]HSWXDOD� GLVHLQDWX� HWD� LQSOHPHQWDWX� GXJX�� RQWRORJLHWDQ� RLQDUULWXD]� HUOD]LR�L]DHUD

IRUPDOL]DW]HNR��'HQWVLWDWH�.RQW]HSWXDOD� RQWRORJLDNR� HUOD]LR� SDUDGLJPDWLNRHWD]� ²KLSHURQLPLD� HWD

PHURQLPLD²�EDOLDW]HQ�GD��HWD�L]HQHNLQ�ODQ�HJLWHQ�GX�RUDLQJR]��QDKL]�HWD�DGLW]HWDUDNR�HUH�HJRNLD�L]DQ

GDLWHNHHQ�

2QWRORJLHWDQ� RLQDUULW]HQ� GLUHQ� JDLQRQW]HNR� IRUPDOL]D]LRHQ� H]DXJDUULDN� GDX]ND�� 2LQDUUL� WHRULNR

VHQGRD�GX�� DGLPHQ� DUWLIL]LDO� HWD� SVLNROLQJXLVWLNDQ� H]DJXW]DUHQ� HUUHSUHVHQWD]LRUDNR� HUHGX�QDJXVLDN

EDLWLUD�RQWRORJLDN��$GLHUHQ�DUWHNR�QHXUULD�HVNDLQW]HQ�GLJX��DGLHUD�KRULHQ�GHILQL]LR�VHQGRD�HVNDLQL]�

DGLHUDN�RQWRORJLDNR�NRQW]HSWXHL�ORWXWD�GDXGH�HWD��%HVWDOGH�H]�GX�HVNX]NR�GHVDQELJXD]LR�EHKDUULN�

H]� HWD� GDWX� XUULHQ� HGR� JHKLHJL]NRHQ� DUD]RULN�� (]DXJDUUL� KDXHN� GLUD� RQWRORJLHWDQ� RLQDUULWXWDNR

QHXUULDN��FRUSXV�HWD�KL]WHJLHWDQ�RLQDUULWXWDNRHNLQ�DOGHUDWX]�JHUR��GLWX]WHQ�DEDQWDLODN�

2QWRORJLHWDQ� RLQDUULWXWDNR� QHXUULDN�� DOGL]�� HUDJLQNRUWDVXQ�DUD]RDN� HGXNL� RKL� GLWX]WH�� *DLQHUD

HUOD]LR�L]DHUDUHQ� QHXUULDN� EL� NRQW]HSWXUHQ� DUWHNRDN�� HWD� H]� JHKLDJR�� L]DWHQ� GLUD�� 'HQWVLWDWH

.RQW]HSWXDODN�H]�GDX]ND�PXUUL]SHQ�KRULHN��HWD�EHUD]��RQWRORJLHWDQ�RLQDUULW]HQ�GLUHQ�EHVWH�QHXUULDN

JDLQGLW]HQ� GLWX�� (GR]HLQ� NRQW]HSWX� NRSXUXUHQ� HUOD]LR�L]DHUD� QHXUWX� GH]DNH�� JDLQHUD� NRSXUX

H]EHUGLQHNR�PXOW]RHQ�QHXUULDN�NRQSDUDW]HNR�PRGXD�HVNDLQLD]��7HVWX�]DEDOHNLQ�ODQ�HJLWHNR�EH]DLQ

HUDJLQNRUUD�GD�
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9,,�%��� '.DUHQ�DSOLND]LRD��KLW]HQ�DGLHUD�GHVDQELJXD]LRD��,9�NDSLWXOXD�

:RUG1HW�HNR� H]DJXW]D� SDUDGLJPDWLNRD� GDUDELOHQ� 'HQWVLWDWH� .RQW]HSWXDOHDQ� RLQDUULWXWDNR

GHVDQELJXDW]DLOHD�HUDLNL�HWD�SUREDWX�GXJX��'HQWVLWDWH�.RQW]HSWXDODUHQ�H]DXJDUULHL�HVNHU�RQWRORJLDNR

DGLHUHQ� DUDEHUD� GHVDQELJXDW]HNR� JDL� GHQ� VLVWHPD� HUDLNL� GXJX�� WHVWX� HUUHDOHWDNR� L]HQDN� GHQERUD

PXJDWXDQ� GHVDQELJXDW]HNR� JDL� GHQD�� (GR]HLQ� WHVWXWDUD� DSOLNDWX� GDLWHNH�� LQRQJR� HJRNLW]DSHQHQ

EHKDUULN�JDEH�

(VSHULPHQWXNR� HPDLW]HQ� DUDEHUD�� 'HQWVLWDWH� .RQW]HSWXDOD� +$'UDNR� HUDELOJDUULD� GHOD� IURJDWX

GXJX�� HWD� :RUG1HW�HNR� H]DJXW]D]� HUOD]LR�L]DHUD� SDUDGLJPDWLNRHQ� EHVWH� IRUPDOL]D]LRDN� ²6XVVQD

�������HWD�<DURZVN\�������²�EDLQR�KREHWR�EDOLDW]HQ�GHOD�HUDNXWVL�HUH�EDL�

+$'DUHQ�OLWHUDWXUDQ�D]DOW]HQ�GLUHQ�HVSHULPHQWXHNLQ�DOGHUDW]HDQ�JXUH�HVSHULPHQWXDN�DUD]RDUHQ�DOGH

]DLOHQDUL� HJLQ� GLR� DXUUH�� DGLHUD� EHUHL]NHWD� [HKHDN�� GRPHLQX� H]EHUGLQHWDNR� WHVWX� HUUHDODN�� WHVWXNR

L]HQ�JX]WLDN��HPDLW]D�SDUW]LDODN�ED]WHUWXD]�HWD�DGLHUD�EDNDUUD�RQW]DW�HPDQD]��7HVWXDN��JX]WLUD�������

KLW]�� H]� ]LUHQ� LQROD]� HUH� HUUD]DN� GHVDQELJXDW]HNR�� +DOD� HUH�� :RUG1HW�HNR� DGLHUD� ILQHWDUDNR

GHVDQELJXDW]HDQ� ���NR� GRLWDVXQD� ORUW]HQ� GXJX�� HWD� ILW[DWHJL�PDLODQ� GHVDQELJXDW]HQ� EDGXJX

���NRD��(VWDOGXUD�RVR�]DEDOD�GD��WHVWXHWDNR�L]HQHQ�����GHVDQELJXDW]HQ�GXJX�HWD�

9,,�%��� '.DUHQ�DSOLND]LRD��]X]HQNHWD�DXWRPDWLNRD��9��NDSLWXOXD�

7HVWX�]X]HQNHWD�DXWRPDWLNRD�HJLWHQ�GXHQ�VLVWHPD�GLVHLQDWX�HWD�HUDLNL�GXJX��H]�KLW]�PRWDNR�VDNDW]H�

HUURUHHQW]DW� SURSRVDPHQ� HJRNLD� DXNHUDW]HQ� GXHQD�� $OGH� EDWHWLN� ]X]HQNHWD� DXWRPDWLNRD� JDXU

HJXQJR� WHNQRORJLDUHQ� HVNXUD� GDJRHOD� IURJDWX� GXJX�� HWD� EHVWHWLN� 'HQWVLWDWH� .RQW]HSWXDODUHQ

HNDUSHQD�DSDOD�L]DQ�GHOD�LNXVL�GXJX�

6LVWHPD� KRQHN� H]DJXW]D�PRWD� H]EHUGLQDN� NRQELQDW]HQ� GLWX�� VLQWDNWLNRD� �0XUUL]SHQ�*UDPDWLNDN��

VHPDQWLNRD� �'HQWVLWDWH� .RQW]HSWXDOD��� KLW]HQ� PDL]WDVXQDN�� WHVWXLQJXUX�HVWDWLVWLNDN� HWD� KHXULVWLNR

HVSH]LILNRDN�� 0XUUL]SHQ�*UDPDWLND�� 'RNXPHQWXNR� 0DL]WDVXQ� HWD� 7HVWXLQJXUX�(VWDWLVWLNHL� HVNHU�

JDL� GD� ��� HUURUHWDWLN� ��HWDQ� SURSRVDPHQ� EDNDUUD� DXNHUDW]HNR� �EHVWHOD� EL� SURSRVDPHQ�� ���HNR

GRLWDVXQDUHNLQ�� HWD� HUURUH� JX]WLHQW]DW� HUDQW]XWHQ� GX�� (PDLW]D� KDXHN� IURJDW]HQ� GXWH� ]X]HQNHWD

DXWRPDWLNRD�HJLQJDUULD�L]DQ�GDLWHNHHOD�

'HQWVLWDWH�.RQW]HSWXDODUHQ� HVWDOGXUD� HUURUHHQ���NRD� L]DQ� GD� VRLOLN�� SURSRVDPHQ� JX]WLDN� L]HQDN

GLUHQHDQ�EDNDUULN� DSOLNDW]HQ� GD� HWD�� /DJLQ� W[LNL� KRUUHNLQ� ILGDJDUULWDVXQ� JXW[LNR� GDWXD� L]DQGD� HUH�

���HNR� GRLWDVXQD� ORUWX� GD�� 'RLWDVXQ� DSDO� KRQHQ� DUUD]RLD� H]� GD� '.DUHQD� EHUH]�� HUDELOLWDNR

:RUG1HW�H]DJXW]D�EDVHDUHQ�JDEH]LHQD�EDL]LN��,,,��NDSLWXOXDQ�DUUD]RQDWX�GXJXQ�EH]DOD�
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9,,�%��� %DOLDELGH�OH[LNDODN�VHQGRWX��9,��NDSLWXOXD�

.DSLWXOX�KRQHWDNR� VDUUHUDQ� DLSDWX� GLWXJX� KL]WHJLHWDWLN� HUDX]LWDNR� KLHUDUNLDN� GLWX]WHQ� DUD]RDN�� HWD

/H�3OXV�3HWLW�/DURXVVH�HWLN�HUDX]LWDNR�KLHUDUNLDN�HUH��$UWROD��������H]�GLUD�KRUUHWDWLN�OLEUDW]HQ��$UD]R

KRULHN� HED]WHNR� ELGHDQ� NDQSRNR� RQWRORJLD� EDWHQ� EHKDUUD� LNXVL� GXJX�� KLHUDUNLHQ� JRL�PDLODN

DQWRODWXNR� GLWXHQD� HWD� KLHUDUNLD� VROWHDN� ORW]HNR� EDOLRNR� GXHQD�� %HVWDOGH�� RQWRORJLD� KRUL� ELJL]WDN

NRQSRQGX� HWD� HUODWRUH� ELGH]NR� GHILQL]LRDN� KLHUDUNLDQ� LQWHJUDW]HNR� HUH� HUDELOL� GXJX�� .DQSRNR

RQWRORJLD�KRUL�L]DQ�GD�HUH�KLHUDUNLDNR�KLW]DN�GHVDQELJXDW]HNR�JLOW]D��/DX�]HUHJLQHWDQ�EDQDWX�GXJX

KLHUDUNLDN�DEHUDVWX�HWD�WULQNRW]HNR�PHWRGRD�

9,,�%���D� %LJL]WD�HWD�HUODWRUHHQ�WUDWDPHQGXD

%LJL]WDN� SXVNDWX� HWD� KLHUDUNLDQ� LQWHJUDW]HNR� PRGXD� DXUNH]WX� GXJX�� /33/�:RUG1HW� ORWXUD]

EDOLDW]HQ�GHQD��$XUNH]WXWDNR�PHWRGRDUL�HVNHU�ELJL]WD�JX]WLDN�SXVNDW]HNR�JDL� L]DQ�JDUD��(UODWRUHHQ

WUDWDPHQGXDUL�GDJRNLRQH]��HUODWRUH�ELGH]NR�GHILQL]LRHQ����D�KLSHURQLPR�GHVDQELJXDWX�EDWL�ORW]HD

ORUWX� GXJX� �/33/�NR� KLHUDUNLHWDQ� VDUWX]��� HWD� ���� :RUG1HW�HNR� DGLHUD� EDWL� ORWX�� (UODWRUHHQ

NDVXDQ��EDL� GHVDQELJXD]LR� HWD� EDL�:RUG1HW�HNR� ORWXUDUHQ� GRLWDVXQD����HUD� KHOGX� GLUD��(PDLW]D

KDXHL� HVNHU��ELJL]WDN�QRUPDO� LQWHJUDWXNR�GLUD�KLHUDUNLDWDQ�� HWD� HUODWRUH�ELGH]NR�GHILQL]LR�JHKLHQDN

HGR� KLHUDUNLDQ� LQWHJUDWXWD� HGR� :RUG1HW�L� ORWXWD� HJRQJR� GLUD�� *HURDJR�� KLHUDUNLDN� ORW]HNR

WUDWDPHQGXDUL� HVNHU��:RUG1HW�L� EDNDUULN� ORWXWDNR� DGLHUD� KRULHN� EHVWH� KLHUDUNLHWDUD� ORWX� DKDO� L]DQ

GLWXJX�

9,,�%���E� +L]NXQW]D�H]EHUGLQHWDNR�EDOLDELGHHQ�ORWXUD�NRQW]HSWX�PDLODQ

/HKHQEL]L�IUDQWVHV�LQJHOHV�KL]WHJL�HOHELGXQ�EDWHNR�DGLHUDN�:RUG1HW�HNR�NRQW]HSWXHL�ORWX�GL]NLHJX

�HOHELGXQD�:RUG1HW��� KRUUHWDUDNR�'HQWVLWDWH�.RQW]HSWXDOD� VRLOLN� HUDELOLD]��0HWRGR� KRUUHQ� ELGH]

L]HQHQ�DGLHUHQ�����ORWX�GXJX����HNR�GRLWDVXQDUHNLQ��0RWD�KRQHWDNR� ORWXUDN�RVR�JDUUDQW]LWVXDN

GLUD� KL]NXQW]D� DUURW]DN� RQWRORJLD� MDNLQ� EDWL� ORW]HNR�� ,]DQ� HUH� JXN� JDUDWXWDNR� PHWRGR� EDLQR

DSDODJRDN� HUDELOL� L]DQ� GLUD� KHOEXUX� KRUUHNLQ�� EDL� 6HQVXV� RQWRORJLDUD� JD]WHOHUDNR� KLW]DN� ORW]HNR

�2NXPXUD� 	� +RY\�� ������� EDL� (XUR:RUG1HW� SURLHNWXDUHQ� EDUUXDQ� JD]WHOHUD]NR� :RUG1HW

HUDLNLW]HNR� �5LJDX� 	� $JLUUH�� ������ $WVHULDV� HW� DO�� ������� /DQ� KRULHWDQ� WHVL� KRQHWDNR� PHWRGRD

DSOLNDWX]�JHUR��EHUDLHQ�GRLWDVXQDN�KREHWXNR�OLUDWHNHHOD�XVWH�GXJX�

/33/�NR� DGLHUDN� :RUG1HW�HNR� NRQW]HSWXHL� ORW]HNR� PHWRGRDUL� GDJRNLRQHDQ� �/33/�:RUG1HW��

HOHELGXQD�:RUG1HW� ORWXUHN�HPDLW]DN�KREHW]HNR�EDOLR� L]DQ�GXWH�� /RWXUD�KRULHWD]� JDLQ��'HQWVLWDWH

.RQW]HSWXDOD��KLSHURQLPLD�HUOD]LRDN��KHXULVWLNR�VLQSOH�EDW]XN�HWD�QDEDUPHQWDVXQHDQ�RLQDUULWXWDNR

KHGDGXUD� HUDELOL� GLWXJX�� HUODWRUH� EHUH]LHQ� ELGH]NR� WUDWDPHQGXD� EDUQH�� +RUUHOD� /33/�NR� L]HQHQ

DGLHUHQ�����:RUG1HW�HUD� ORW]HD� ORUWX�GXJX��EDWH]EHVWHNR����NR�GRLWDVXQDUHNLQ��%DL�'HQWVLWDWH
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.RQW]HSWXDOD� HWD� KLSHURQLPLD� HUOD]LRDN�:RUG1HW�HNR� ORWXUD� SDUDGLJPDWLNRHWDQ� RLQDUULW]HQ� GLUD�

1DEDUPHQWDVXQ� ELGH]NR� PHWRGRD�� KL]WHJLNR� LQIRUPD]LRD]� HWD� :RUG1HW�HNR� NRGH� VHPDQWLNRH]

EDOLDW]HQ�GD��QHXUUL�HVWDWLVWLNRDN�HUDELOL]�

9,,�%���F� *HQXV�GHVDQELJXD]LRD

/DQ�KRQHWDQ�HUDNXWVL�GXJX�JHQXVHQ�GHVDQELJXD]LRD�H]�GDJRHOD�/'2&(�UD�VRLOLN�PXJDWXWD���HWD�WHVL

KRQHWDUDNR� JDUDWXWDNR� PHWRGRDN� /33/� KL]WHJLUDNR����NR� GRLWDVXQD� ORUW]HQ� GX�� %HVWH� HGR]HLQ

KL]WHJLWDUD�DSOLNDW]HNR�EDOLR�GX�PHWRGRDN��HWD�KDOD�IURJDWX�L]DQ�GD�JD]WHOHUDUDNR�'*,/(��LNXV�,,�

NDSLWXOXD��KL]WHJLDQ�HJLQLNR�HVSHULPHQWXHWDQ��SDUHNR�GRLWDVXQD�²���²�ORUWX�L]DQ�EDLWXJX��5LJDX�HW

DO��������

9,,�%���G� +L]WHJLHWDWLN�HUDX]LWDNR�KLHUDUNLHQ�ORW]HD

$XWRPDWLNRNL� VRUWXWDNR� KLHUDUNLHN� EDGDX]NDWH� DUD]RDN�� JHKLHQDN� W[LNLDN� GLUD� HWD� JDLQHUD� VROWH

GDXGH�� HONDUUHNLQ� LQRQJR� ORWXUDULN� HGXNL� JDEH�� *DLQHUD� H]DJXQD� GD� KL]WHJLHWDWLN� HUDX]LWDNR

KLHUDUNLHN� JRL� DOGHDQ� GXWHQ� HJLWXUD� H]� GHOD� RVR� HJRNLD�� %L� DUD]R� KRULHL� DXWRPDWLNRNL� HUDQW]XWHNR

SUR]HGXUD� SODQWHDWX� GXJX�� :RUG1HW�HUD� HJLQLNR� ORWXUHWD]� EDOLDW]HQ� GHQD�� 3UR]HGXUD� KRUUHWDQ

KLHUDUNLHWDNR� HUURDN�:RUG1HW�HUD� ORW]HQ� GLWXJX�� KRUUHOD�:RUG1HW�HQ� JRLNR� JHUX]DN� HPDWHQ� GX

NRKHUHQW]LD� HWD� JDLQHUD� KLHUDUNLD� VROWH� JX]WLDN� :RUG1HW�HQ� ELGH]� ORWXWD� JHOGLW]HQ� GLUD�

3ODQWHDWXWDNR�PHWRGRD� RURNRUUD� GD�� HWD� KL]WHJLHWDWLN� HUDX]LWDNR� KLHUDUNLDN� HGR]HLQ� RQWRORJLDWDUD

ORW]HNR�EDOLRNR�OXNH��JHKLHQ�LQWHUHVDW]HQ�]DLJXQ�JRL�PDLOD�KDXWDW]HNR�DXNHUD�HPDQD]�

9,,�&� (WRUNL]XQHUDNR�ODQD

9,,�&��� 'HQWVLWDWH�.RQW]HSWXDODUHQ�KREHNXQW]D��,,,��NDSLWXOXD�

'HQWVLWDWH�.RQW]HSWXDOD�KREHW]HNR�KLUX�DORU�QDJXVL�KDXHN�LNXVWHQ�GLWXJX�

• 'DUDELOHQ� LQIRUPD]LRDUL� GDJRNLRQD�� HUOD]LR� VLQWDJPDWLNR� HWD� KDXWDSHQ�PXUUL]SHQDN� GLWXHQ

RQWRORJLD�EDW�ORUWX�HGR�:RUG1HW�EHUD�KDODNRH]�DEHUDVWX��7DPDOH]�JDXU�HJXQ�LQIRUPD]LR�KRUL�H]

GDJR�]X]HQHDQ�HVNXUDJDUUL��EDLQD�KL]WHJL�HWD�FRUSXVHWDWLN�DXWRPDWLNRNL�HVNXUDW]HNR�PHWRGRDN

LNHUW]HQ� DUL� GLUD�� 9,�� NDSLWXOXDQ� DLSDWX� GXJX�� DGLELGH]�� KL]WHJLHWDNR� GLIIHUHQWLD�UHQ� D]WHUNHWDWLN

HUDX]WHD� SRVLEOH� GHOD�� =X]HQNHWD� DXWRPDWLNRUDNR� NDSLWXOXDQ� HUH� LNXVL� GXJX� FRUSXVHWDWLN

HUDX]LWDNR� 7HVWXLQJXUX�(VWDWLVWLNHN� GDUDELOWHQ� LQIRUPD]LR� JRUGLQHDQ�� PRGX� LQSOL]LWXDQ� EDGD

HUH�� HUOD]LR� VLQWDJPDWLNR� HWD� KDXWDSHQ�PXUUL]SHQDN� H]NXWDW]HQ� GLUHOD�� %DOLDELGH� OH[LNDOHQ

LQWHJUD]LRDUL� �9,�� NDSLWXOXD�� HWD� DGLHUD�GHVDQELJXD]LRDUL� �,9�� NDSLWXOXD�� HVNHU�� LQIRUPD]LR� KRUL

:RUG1HW�RQWRORJLDQ�LQWHJUDWX�DKDO�L]DQJR�OLW]DWHNH�
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• )RUPXODUL� GDJRNLRQD�� 'HQWVLWDWH� .RQW]HSWXDODUHQ� IRUPXOD� DOGDWX�� SDUDGLJPDWLNRDN� H]� GLUHQ

HUOD]LRDN�NRQWXDQ�KDU�GLW]DQ��9�%���DWDOHDQ� ODEXU�D]DOGX�GXJX�QROD� LQWHJUDWX�]LWH]NHHQ�HUOD]LR

VLQWDJPDWLNRDN� 'HQWVLWDWH� .RQW]HSWXDOHDQ�� �$JLUUH� HW� DO�� ����E�� ODQDN� /33/�WLN� HUDX]LWDNR

HUOD]LR� SDUDGLJPDWLNR� HWD� VLQWDJPDWLNRDN� 'LVWDQW]LD� .RQW]HSWXDODUHQ� ELGH]� HUDELOW]HNR

SURSRVDPHQDUHQ�LOGRWLN�GRDQD�

• ,QSOHPHQWD]LRD� D]NDUWX�� QDKL]� HWD� 'HQWVLWDWH� .RQW]HSWXDODUHQ� DOJRULWPRD� NRQSOH[XWDVXQ

JHKLHJL]NRD� H]� L]DQ�� HJXQJR� LQSOHPHQWD]LRD� EDLQD� D]NDUUDJR� EDW� ORU� GDLWHNHHOD� XVWH� GXJX�

+RUUHQ� DUUD]RLHWDNR� EDW� /,63� OHQJRDLD]� LQSOHPHQWDWXWD� HJRWHD� GD�� HWD� EHVWHD�:RUG1HW�HNR

LQIRUPD]LRDUHQ� DW]LSHQD� H]� GDJRHOD� RSWLPL]DWXWD�� (JXQ�� &��� OHQJRDLD]� LQSOHPHQWDWXWDNR

EHUWVLR� EDW� ODQW]HQ� DUL� JDUD�� 81('�HNR� (OHNWUL]LWDWH� HWD� (OHNWURQLND� VDLOHNR� LNHUNXQW]D

WDOGHDUHNLQ� EDWHUD�� ,7(0
���

� SURLHNWXDUHQ� EDUUXDQ�� %HUWVLR� KDX� LQJHQLDULW]D� OLQJXLVWLNRUDNR

*$7(
���

� LQJXUXQHDUHQ�EDUUXDQ� �&XQQLQJKDP�HW� DO�� ������ LQWHJUDWXWD� HJRQJR�GD� ODVWHU�� KLW]HQ

DGLHUD�GHVDQELJXD]LRUDNR�PRGXOXDUHQ�EDUUXDQ�,QSOHPHQWD]LRD�D]NDUWX�

9,,�&��� +LW]HQ�DGLHUD�GHVDQELJXD]LRD��,9��NDSLWXOXD�

(JLQGDNR�HVSHULPHQWXHWDQ�ED]LUHQ�KREHWX�]LWH]NHHQ�DORU�EDW]XN�

• 'LVNXUWVR�HJLWXUDUHQ�DUDEHUDNR�WHVWX�]DWLDN�EDWHUD�GHVDQELJXDWX��+RUUHOD�HJLQ�L]DQH]�JHUR�KLW]DN

EDNDUND� GHVDQELJXDWX� RUGH]� WHVWX� ]DWL� RVR� EDW� EDWHUD� GHVDQELJXDWX� ]LWHNHHQ�� HUDJLQNRUWDVXQ

KREHDJRD� ORUWXD]��*DLQHUD� GRLWDVXQD� HUH� KREHWXNR� OLW]DWHNH�� ]HULNXVLULN� H]� GXWHQ� WHVWX� ]DWLDN

DOGH�EDWHUD�XW]LNR�]LUHQ�HWD�

• 'HQWVLWDWHDUHQ� QHXUUL� HWD� DGLHUD�DXNHUDNHWDUHQ� DUWHDQ� NRHUOD]LRULN� RWH� GDJRHQ� LNHUW]HD

LQWHUHVJDUULD� L]DQJR� OLW]DWHNH��.RHUOD]LRD�EDOHJR�'HQWVLWDWHDUHQ�EDOLR�EDWHWLN�EHKHUD�GDXGHQDN

GHVDQELJXDWX�JDEH�XW]L�HWD�GRLWDVXQD�KREHWXNR�OLW]DWHNH��HVWDOGXUD�JXW[LW]HDUHQ�WUXNH��

+$'UDNR�VLVWHPD�DKDOWVXDJR�EDW�HJLQ�QDKL�EDGD��HUOD]LR�L]DHUD]�JDLQ�GHVDQELJXD]LRDQ�HUDELOJDUULDN

GLUHQ� EHVWHODNR� LQIRUPD]LR� LWXUULDN� �,9�$��� DWDOHDQ� DLSDWX� EH]DOD�� HUH� HUDELOW]HD� EHKDUUH]NRD� GD�

+RQHQ�DGLELGHDN�GLUD��DGLHUHQ�PDL]WDVXQDN��EDL�RURNRUUHDQ�HGR�GHVDQELJXDW]HQ�DUL�JDUHQ� WHVWXDQ�

DGLHUD� EHWL� NRORND]LR� PRGXUD� D]DOW]HQ� RWH� GHQ�� DGLHUD� EDNRLW]DUHQ� LQJXUXDQ� GDJRHQ� HJLWXUD

VLQWDNWLNRDUL�EXUX]NR� LQIRUPD]LRD��HWD�DEDU��+RUUHOD�DGLHUD�GHVDQELJXD]LRUDNR� VLVWHPD�RVRDJR�EDW

HUDLNLNR�JHQXNH��'HQWVLWDWH�.RQW]HSWXDODUHQ�ELGH]�LQIRUPD]LR�OH[LNDO�VHPDQWLNRD�NRGHW]HQ�GXHQD�

HWD�KDX�EHVWHODNR�H]DJXW]DUHNLQ�NRQELQDW]HNR�JDL�GHQD�

                                                          
���

�KWWS���VHQVHL�LHHF�XQHG�HV�LWHP�

���

�KWWS���ZZZ�GFV�VKHI�DF�XN�UHVHDUFK�JURXSV�QOS�JDWH�
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7HVL�KDX�LGD]WHQ�DUL�JDUHQ�ELWDUWHDQ��6(16(9$/�W[DSHONHWD
���

�JHUWDW]HQ�DUL�GD��0XQGX�PDLODQ�DGLHUD

GHVDQELJXDW]HQ� GXWHQ� VLVWHPHN�SDUWH� KDUW]HQ� GXWH�� 7[DSHONHWD� KRUUHWDUDNR��<DURZVN\�UHQ� ������

ODQD��'HQWVLWDWH�.RQW]HSWXDOD�HWD�KL]WHJLHWDQ�RLQDUULWXWDNR�EHVWHODNR�HUOD]LR�L]DHUDUHQ�QHXUULDN��9,�

NDSLWXOXDQ�D]DOGX�GLWXJXQDN��LQWHJUDW]HQ�VDLDW]HQ�DUL�JDUD�

9,,�&��� =X]HQNHWD�XWRPDWLNRD��9��NDSLWXOXD�

(VSHULPHQWXD� GLVHLQDW]HNR� RUGXDQ� H]� JHQXHQ� NRQWXDQ� KDUWX� LNDVWHNR� FRUSXVD� �%URZQ�� HWD

SUREDW]HNRD� �%DQN�RI�(QJOLVK�� GLDOHNWR� H]EHUGLQHNRDN� ]LUHQLN��=LXUUD�GD� DUD]R�KRQHN�PDL]WDVXQ

RURNRUUDN� HUDELOW]HQ� GLWXHQ� KHXULVWLNRDUHQ� HWD� 7HVWXLQJXUX�(VWDWLVWLNDN� HUDELOW]HQ� GLWXHQDUHQ

HPDLW]DN� NDOWHWX� GLWXHOD�� .RPHQLJDUULHQD� %DQN� RI� (QJOLVK� FRUSXVHNR� EHUWDNR� GDWXHWDWLN� LNDVWHD

L]DQJR� OLW]DWHNH�� EDLQD� WDPDOH]� GDWX� KRULHN� HVNXUDW]HNR� PXUUL]SHQ� JRJRUUDN� GDXGH�� 0XUUL]SHQ

KDXHQ�RQGRULR]�HUURUH�HUUHDOHQ�FRUSXVDN�RVR�WHVWXLQJXUX�W[LNLD�]HXNDQ�HUURUHDUHQ�LQJXUXDQ��+RUUHN

PRGX� HUDEDNLRUUHDQ� NDOWHWX� GX� 'RNXPHQWXNR� 0DL]WDVXQHQ� WHNQLND�� EHVWHOD� RVR� LQGDUWVXD� ]HQD�

$UD]R�KRULHN�NRQSRQGX�RQGRUHQ�GRLWDVXQD�QDEDUL�KREHWXNR�GHODNRDQ�JDXGH�

=X]HQNHWD� DXWRPDWLNRDUHQ� GRLWDVXQD� KREHW]HNR� EHKDUUH]NRD� GD� HUDELOLWDNR� H]DJXW]D� ILQW]HD�

0XUUL]SHQ�*UDPDWLND�� DGLELGH]�� HUURUHDN� GLWX]WHQ� WHVWXHWDUD� KREHWR� HJRNLWX� GDLWHNH�� JXN� HUDELOL

GXJXQ�EHUWVLRD�H]�EDLW]HJRHQ�KRUUHWDUDNR�GLVHLQDWXD��'HQWVLWDWH�.RQW]HSWXDOD� HUH�� DUHVWLDQ�DLSDWX

EH]DOD� DEHUDVWX]� JHUR�� HPDLW]D� KREHDJRDN� HVSHUR� GDLWH]NH�� %HVWDOGH�� :RUG1HW�HQ� DEHUDVNHWDN

'HQWVLWDWHD� NDWHJRULD� H]EHUGLQHNR� NRQW]HSWXHWDUD� ]DEDOGXNR� OXNH�� HWD� KRUUHOD� 'HQWVLWDWHDN

]X]HQNHWDQ�]XHQ�HVWDOGXUD�DUHDJRWX�

%XNDW]HNR�� NDSLWXOX� KRQHWDNR� HPDLW]HN� H]� GXWH� EHUUHWVL� ,,,�� NDSLWXOXDQ� DLSDWX� GXJXQ�'HQWVLWDWH

.RQW]HSWXDODUHQ� H]DXJDUULHWDNR� EDW�� KLW]HQ� DUWHNR� HUOD]LR�L]DHUD� QHXUW]HNR� EDOLDJDUULD� L]DWHD�

=X]HQNHWD� DXWRPDWLNRUDNR� HUDELOL� GXJXQ� DOJRULWPRDQ� DGLHUHQ� DUWHNR� 'HQWVLWDWH� KDQGLHQD� ]XWHQ

SURSRVDPHQD�KDXWDWX�GXJX��EDLQD�EHVWHODNR�NRQELQD]LRDN�HUH�SUREDWX�EHKDUNR�JHQLWX]NH��DGLELGH]�

SURSRVDPHQ�EDNRLW]DUHQ�DGLHUD�JX]WLHQ�'HQWVLWDWHD�EDWX�HWD�EDWXUD�KDQGLHQD�GXHQ�KLW]D�DXNHUDWX

SURSRVDPHQ�HJRNL�EH]DOD�

9,,�&��� %DOLDELGH�OH[LNDODN�DUHDJR�VHQGRWX��9,��NDSLWXOXD�

9,,�&���D� .RQW]HSWXHQ�DUWHNR�ORWXUD�HOHDQLW]DN

+L]WHJL� HOHELGXQ� ]DEDODJRDN� HUDELOL]� JHUR� HVWDOGXUD� HWD� GRLWDVXQ� KREHDN� ORUWXNR� OLUDWHNH� /33/�

:RUG1HW� ORWXUDQ�� DOGH� EDWHWLN� HOHELGXQD�:RUG1HW� ]DEDODJRD� HGXNLNR� JHQXNHHODNR�� HWD� EHVWHWLN�
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�KWWS���ZZZ�LWUL�EWRQ�DF�XN�HYHQWV�VHQVHYDO�FIS��KWPO
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/33/�NR� DGLHUDUHQ� EDWHUDNR� LW]XOSHQLN� H]� HJRWHD� HUURUH�LWXUUL� GHQH]�� HOHELGXQ� ]DEDODJRDUHNLQ

KDODNR�HUURUHDN�JXW[LWXNR�OLWX]NHHODNR�

(OHELGXQD�:RUG1HW� ORWXUDUHQ� HVWDOGXUD� MDVRW]HNR� EHVWH� PRGX� EDW� IUDQWVH]�KLW]�LQJHOHV�KLW]

ELNRWHHWDQ�RLQDUULWXWDNR�KHXULVWLNRDN�GLUD��2NXPXUD�	�+RY\��������5LJDX�	�$JLUUH��������$WVHULDV

HW� DO�� ������� (XUR:RUG1HW� SURLHNWXDQ� KDODNR� KHXULVWLNRDN� DUUDNDVWD]� HUDELOW]HQ� DUL� GLUD

JD]WHOHUDUDNR�:RUG1HW�D� HUDLNLW]HNR�� +DOD� HUH� KLW]� ELNRWH� KDXHN� EDGXWH� PXUUL]SHQLN�� H]� EDLWLUD

KL]WHJL�HOHELGXQHNR�DGLHUDN�NRQWXDQ�KDUW]HQ��HWD�KRUUHN�DUD]RDN�VRUWX�GLW]DNH�

$GLHUD�HOHELGXQDN�HUDELOW]HDUL� HVNHU��:RUG1HW� HWD�/33/�KL]WHJL� HOHELGXQHWDQ� GDJRHQ� LQIRUPD]LR

]DEDODUHNLQ��)RQWHQHOOH��������DEHUDVWX�]LWHNHHQ��$UOR�KDX�MRUUDW]HD�LQWHUHVJDUULD�LUXGLW]HQ�]DLJX�

*DXU�HJXQ��(XUR:RUG1HW�HWD�,7(0�SURLHNWXHL� ORWXWD��(XVNDUDUDNR�:RUG1HW�D�HUH�HUDLNLW]HQ�DUL

JDUD�� 9,�� NDSLWXOXDQ� DXUNH]WXWDNR� WHNQLNDN� HWD� DUHVWLDQ� DLSDWXWDNR� KLW]� ELNRWHDN� HXVNDUD�LQJHOHVD

KL]WHJL� HOHELGXQDUL� DSOLNDWXD]�� ,7(0� SURLHNWXDQ� JD]WHOHUDUDNR� :RUG1HW� HUH� HUDLNLW]HQ� DUL� GHQ

KHLQHDQ�� KL]WHJL� HOHELGXQHQ� NDWHDN� HUDELOLD]� �HXVNDUD�JD]WHOHUD�� HXVNDUD�LQJHOHVD� HWD� JD]WHOHUD�

LQJHOHVD��HVWDOGXUD�HWD�GRLWDVXQD�KREHWXNR�GLUHODNRDQ�JDXGH�

$WDO�KRQHWDUDNR�JDUDWXWDNR�PHWRGRDN�EDOLDELGH�OH[LNDO�HJLWXUDWXDN�ORW]HNR�EDOLR�GXHQH]��RQWRORJLD

HWD�(%/HQ�EDW�HJLWHDQ�HUDJLQ�KDQGLD�L]DQ�GH]DNH��%DOLDELGH�EDWHN�EHVWHDN�GXHQ�H]DJXW]D�[XUJDWX�HWD

RQWRORJLD�DEHUDWVDJRDN�HUDLNLW]HQ�MRDWHNR�ELGH�HJRNLD�GLUXGL�KRQHN��$16,�$G�+RF�2QWRORJ\�6WDQGDUGV

*URXS
���

�NRPLWHDN�SURSRVDW]HQ�GXHQ�ELGHD�MDUUDLWX]��+RY\������D������E��

9,,�&���E� *HQXV�GHVDQELJXD]LRD

1DKL]� HWD� ORUWX� GLWXJXQ� HPDLW]DN� RVR� RQDN� L]DQ�� EDGDJR� GHVDQELJXD]LRDUHQ� GRLWDVXQD� DOW[DW]HNR

PHWRGRULN��%HUULNL� �5LJDX� HW� DO�� ������ DUWLNXOXDQ� D]DOGX� GXJXQ� EH]DOD��9,�� NDSLWXOXDQ� D]DOGXWDNR

PHWRGRD� '*,/(� KL]WHJLDUL� DSOLNDWX� RQGRUHQ�� JHQXVDN� PXOW]RNDWX� HJLQ� JHQLWXHQ�� :RUG1HW�HUD

ORW]HDQ� ORUWX� GHQ� NRGH� VHPDQWLNRDUHQ� DUDEHUD�� .RGH� VHPDQWLNR� EDNRLW]HUDNR� JHQXV� XVXHQDN

EDNDUULN�DXNHUDWXD]�GRLWDVXQD�DOW[DWX�HJLWHQ�GD��HVWDOGXUDUHQ�JRONRUD��+REHNXQW]D�KDX�/33/�UHNLQ

HJLWHD�HUH�RWX�]LW]DLJXQ��QRVNL��EDLQD�/33/�UHQ�QHXUUL� W[LNLD�GHOD� HWD�JHQXV�XVXHQDN�H]�]LUHQ�RVR

PDL]�JHUWDW]HQ��HWD�H]�JHQXHQ�HPDLW]DN�KREHW]HULN�ORUWX�

%DUW]HORQDNR� 83&�Q� OH[LNRJUDILD� NRQSXWD]LRQDOHDQ� DULW]HQ� GHQ� WDOGHDUHNLQ� EDWHUD� HJLQGDNR

LNHUNXQW]DN�KL]WHJL�W[LNLHWDUDNR�PHWRGRDN�KDQGLHWDQ�HUH�EDOLR�L]DQ�GLJXWHOD�RQGRULR]WDWX�GX��+L]WHJL
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�KWWS���NVO�ZHE�VWDQIRUG�HGX�RQWR�VWG�
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KDQGLHWDWLN� KLHUDUNLD� ]DEDODJR� HWD� LQWHUHVJDUULDJRDN� MDVRW]HQ� GLUD�� HWD� KREHNXQW]DUDNR� DXNHUD

JHKLDJR�HVNDLQW]H�GXWH�

%R]NHWDUHQ� HPDLW]HL� GDJRNLRQHDQ�� ER]NDW]HNR� PRGX� VRILVWLNDWXDJRDN� HUDELOW]HD� D]WHUW]HD

LQWHUHVJDUULD� GHOD� XVWH� GXJX�� $]WHUNHWD� W[LNL� EDWHDQ� LNXVL� JHQXHQ� ER]D� HPDWHQ� GXWHQHQ� DUWHDQ

JXW[LHQH]�ERVWHQ�DGRVWDVXQD�HVNDWX]�JHUR����HNR�GRLWDVXQD�ORUWX�JHQH]DNHHOD��EDLQD�HVWDOGXUDUHQ

NDOWHWDQ�������

%HVWDOGH�� GHVDQELJXD]LRD� HJLWHDQ� GHILQL]LRDQ� EHUWDQ� ]HJRHQ� LQIRUPD]LRD� HUDELOL� GXJX�� EDLQD

KLHUDUNLHQ� DUWHNR� GHVDQELJXD]LRD� HUH� SODQWHDWX� GDLWHNH�� KDX� GD�� JHQXV� EDW� GHVDQELJXDW]HUDNRDQ�

]LXUW]DW�GDX]NDJXQ�GHILQLHQGXPDUHQ�KLSRQLPRDN�HWD�JHQXVDUHQ�DGLHUD�EDNRLW]DUHQ�EHVWH�KLSRQLPR

HWD�KLSHURQLPRDN�HUH�NRQWXDQ�KDU�GLW]DNHJX�

,OGR�EHUHDQ��EHKLQ��W[DSHOD��HJLQGD�HUH��HUUD]DJRD�L]DQ�GDLWHNH�JHQXV�GHVDQELJXD]LRD�HJLWHD�

9,,�&���F� +L]WHJLHWDWLN�HUDX]LWDNR�KLHUDUNLHQ�ORW]HD

/DQ�KRQHWDQ�� KLHUDUNLHQ� HUDLNXQW]DQ� VLQRQLPLD� HUOD]LRD� H]� GXJX� NRQWXDQ� KDUWX��$XWRUH� JHKLHQHN

KL]WHJLHWDWLN� HUDX]LWDNR� VLQRQLPLD� HUOD]LRDUL� H]� GLRWH� MDUDPRQLN� HJLQ�� EDLQD� /33/�UHQ� NDVXDQ

VLQRQLPR� ELGH]NR� GHILQL]LRDN� XJDULDN� GLUD� �DGLHUD� JX]WLHQ� ������ $UWRODN� ������� EHUH� +(%DQ

VLQRQLPR� ]LUHQ� DGLHUHWDQ� HUOD]LRDN� VLQRQLPR�EDWHWLN� EHVWHUD� NRSLDW]HQ� ]LWXHQ�� HWD� KRUUHQ� HUDJLQD

QHXUW]HD� LQWHUHVJDUULD� GHULW]RJX�� %HVWHODNR� KXUELOSHQDN� HUH� D]WHUWX� EHKDUNR� OLUDWHNH�� DGLELGH]�

:RUG1HW�HQ�VLQRQLPR�GLUHQ�DGLHUD�JX]WLDN�NRQW]HSWX�EDNDUUD�RVDW]HQ�GXWH�

1DKL]� HWD� KLHUDUNLDN� ORW]HNR�PHWRGRDN� HWRUNL]XQD� GXHOD� HUDNXWVL� GXJXQ�� H]� GXJX� ]HKDW]�PHKDW]

HEDOXDWX� ORUW]HQ� GHQ� KLHUDUNLDUHQ� NDOLWDWHD�� +DODNRDN� HEDOXDW]HNR� H]� GDJR� JDXU� HJXQ� LUL]SLGH

ILQNRULN��H]�EDGD�KLSRQLPR�KLSHURQLPR�ORWXUD�EDNRLW]DUHQ�GRLWDVXQD��MDGDQLN�HPDQ�GXJXQD�������

1HXUUL� KRUL� RVR� PXJDWXD� L]DQGD�� DSOLND]LR� EDWHWDUDNR� ²DGLELGH]�� LQIRUPD]LRDUHQ� HUDX]NHWD²

HUDELOJDUULD� GHQ� HGR� H]� L]DQ� GDLWHNH� LUL]SLGH� LQWHUHVJDUULD�� %HVWDOGH� H]LQ� GD� DKD]WX�$16,� DG� KRF

2QWRORJ\� 6WDQGDUGV� *URXS� GHODNRD�� DUHVWLDQ� DLSDWX� GXJXQD�� EHUH� ]HUHJLQHQ� DUWHDQ� RQWRORJLDN

HEDOXDW]HNR�LUL]SLGHDN�ODQW]HQ�DUL�GHOD��RUDLQJR]�HPDLW]D�JDEH�

9,,�&���G� 6RUJLQ�JXUSLOD

/33/�:RUG1HW� ORWXUD��/33/�NR�JHQXVHQ�GHVDQELJXD]LRD� HWD�/33/�UHQ� W[DSHODUHQ� HUDLNXQW]DUHQ

DUWHDQ�HONDUUHNLQW]D�NRQSOH[XDN�JHUWD�GDLWH]NH��7HVL�ODQ�KRQHWDQ�EDWD�EHVWHDUHQ�RQGRUHQ�HJLQ�L]DQ

GLUD��EDLQD�KLUX�SUR]HVXHQ� DUWHNR� HONDUUHNLQW]D�KREHWR� D]WHUWX�EHKDUNR� OLW]DWHNH��%HKLQ�/33/�NR

KLHUDUNLDN� GHVDQELJXDWX� HWD� W[DSHODUHQ� ELGH]� ORWX� RQGRUHQ�� /33/�:RUG1HW� ORWXUD� HJLWHNR
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LQIRUPD]LR� JHKLDJR� GXJX�� KLHUDUNLDN� ORW]HQ� DUL� EDLNDUD�� HWD� VXSRVDWX� GDLWHNH� HPDLW]D� KREHDJRDN

ORUWX� GLW]DNHJXOD�� %HVWDOGH� MDGDQLN� DLSDWX� GXJX�� EHKLQ� W[DSHOD� HJLQGD�� HUUD]DJRD� L]DQ� GDLWHNHHOD

JHQXV�GHVDQELJXD]LRD�HJLWHD��/RWXUD�HOHELGXQ�KREHHNLQ��EDL�W[DSHOD�HWD�EDL�JHQXV�GHVDQELJXD]LRD�HUH

KREHWX�GDLWH]NH��HWD�DEDU��3UR]HVX�LWHUDWLER�EDW�SODQWHD�GDLWHNH�

%HVWHODNR� KXUELOSHQ� LQWHUHVJDUUL� EDW� VDUH� QHXURQDOHQ� HVNXWLN� HWRUUL� GDLWHNH�� .DSLWXOX� KRQHWDQ

GHVNULEDWXWDNR� HPDLW]D� JX]WLDN� ²/33/�:RUG1HW� ORWXUD�� /33/�NR� KLSRQLPR�� KLSHURQLPR

HUOD]LRDN��:RUG1HW�EHUDUHQ�KLHUDUNLD²�VDUH�QHXURQDO�EDWHNR�DUNX�EH]DOD�HUUHSUHVHQWD�GDLWH]NH��6DUH

QHXURQDODUL�HQHUJLD�IXQW]LR�HJRNL�EDW�HVOHLWX]�JHUR��H]DJXQDN�GLUHQ�WHNQLNDN�DSOLNDWX�GDLWH]NH�DUNXHQ

NRQELQD]LR� H]LQ� KREHD� ELODWX� GH]DQ�� +RUUHOD� DOGL� EHUHDQ� HUDEDNLNR� OXNH� ]HLQ� GHQ� DGLHUD

EDNRLW]HUDNR�:RUG1HW�ORWXUD�KREHUHQD�HWD�KLSHURQLPR�KREHUHQD�

9,,�&���H� %HVWHODNRDN

(%/HQ� VRUNXQW]D� HWD� DEHUDVNHWD� DXWRPDWLNRD� ODQGX� GXJXQ� DUUHQ�� H]� GLWXJX� KRUUHQ� LNXVSXQWX

JX]WLDN� ODQGX�� +XWVXQH� QDJXVLHWDNR� EDW� GHILQL]LRHQ� GLIIHUHQWLD�WLN� HUDX]LWDNR� LQIRUPD]LRD

�$UWROD��������ODQGX�H]�GXJXOD�L]DQ�GD��'LIIHUHQWLD�UHQ�HUDELOHUD�EHWLGDQLN�LQWHUHVJDUULW]DW�MR�L]DQ�GD

HWD� HJXQJR� ODQHN� �LNXV� DGLELGH]�� 5LFKDUGVRQ�� ������ DUQDV� EHUULD� HPDQ� GLRWH� EHUWDWLN� HUDX]LWDNR

LQIRUPD]LRDUHQ�HUDELOJDUULWDVXQDUL��%HVWDOGH��DGLHUHQ�DGLELGHHQ�DQDOLVLD�EXOW]DWX�EHKDUNR� OLW]DWHNHOD

XVWH�GXJX��DGLHUD�D]DOW]HQ�GHQ�WHVWXLQJXUXHL�EXUX]NR�LQIRUPD]LR�LQWHUHVJDUULD�HPDWHQ�GXWH�HWD�

+LHUDUNLD� HOHDQLW]HQ� HUDLNXQW]D� DXWRPDWLNRD� WHVL�ODQ� KRQHWDWLN� JHUWX� GDJRHQ� DORUUD� GD�

+L]NXQW]D�H]EHUGLQHWDNR�EDOLDELGHDN� ORW]HQ�JRD]HQ�KHLQHDQ��KLHUDUNLD� HOHDQLW]DN�RVDW]HQ�DUL� JDUD�

,QSOL]LWXNL�� RQWRORJLD� H]EHUGLQHWDNR� LQIRUPD]LR� �HUGL��� DXWRPDWLNRNL� KL]NXQW]D� EDWHWLN� EHVWHUD

[XUJDW]HD� SRVLEOHD� GHQ� HGR� H]� LNHUW]HQ� DUL� JDUD�� HWD� DOGL� EHUHDQ� KLHUDUNLD� XQLEHUWVDODN� HUDLNL

GDLWH]NHHQ�HGR�H]�D]WHUW]HQ��$OGL�EHUHDQ��KLHUDUNLD�H]EHUGLQHWDNR�LQIRUPD]LRD�EDWHUDJDUULD�GHQ�HGR

H]�� JRL� PDLODN� DXWRPDWLNR� ORW]HD� NRPHQL� RWH� GHQ�� HWD� DQW]HNR� JDOGHUD� XJDUL� VRUW]HQ� ]DL]NLJX�

*DOGHUD� KDXHN� EDOLDELGH� OH[LNDO� HJLWXUDWXHQ� HUDLNXQW]DWLN� PXQGXDUHQ� HWD� KL]NXQW]HQ� HUHGXHQ

D]WHUNHWDUD�JDUDPDW]DWH�

(XVNDUDUL�GDJRNLRQHDQ��H]LQ�GXJX�DLSDWX�JDEH�XW]L�(XVNDO�+L]WHJLDUHQ�JDLQHDQ�JXUH�WDOGHDQ�HJLWHQ

DUL� GHQ� ODQD�� /DQ� KRUUHQ� KHOEXUXD� HXVNDUDUDNR� (]DJXW]D�%DVH� ]DEDOD� VRUW]HD�� LQIRUPD]LR

VHPDQWLNRDQ� DEHUDWVD�� +RUUHWDUDNR� KL]WHJLDUHQ� HJLWXUDUHQ� D]WHUNHWD� HJLQ� GD� HWD� 7(,� JLGDOHUURDN

MDUUDLW]HQ�GLWXHQ�NRGHNHWDUD� LW]XOL� GXJX� �$UULROD� HW� DO�� ������ ����D�� ����E��� -DGDQLN� EXNDWX� GXJX

L]HQHQ�GHILQL]LRHWDNR�HUODWRUH�EHUH]L�HWD�JHQXVHQ�ELODNHWD��$JLUUH�HW�DO������D���HWD�JDXU�HJXQ�DGLW]

HWD� DGMHNWLERHQ� DQDOLVLD�� DGLHUHQ� DGLELGHHQ� DQDOLVLD�� HWD� :RUG1HW�HQ� ORWXUD� ODQW]HQ� DUL� JDUD�

+XUUHQJR� SDXVRDQ�� 9,�� NDSLWXOXDQ� D]DOGXWDNR� PHWRGRHQ� ELGH]�� L]HQ�� DGLW]� HWD� DGMHNWLERHQ
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KLHUDUNLHQ� HUDLNXQW]DUL� HNLQJR� GLRJX�� WDOGHNR� NLGH� EDWHQ� WHVLDUHQ� EDUUXDQ�� DWDO� KRQHWDQ� SODQWHDWX

GLWXJXQ� KREHNXQW]DN� DSOLNDW]HQ� VDLDWX]�� %HVWDOGH�� (XVNDO� +L]WHJLNR� GHILQL]LRHWDQ� HUDELOW]HQ� GHQ

KL]NXQW]DUHQ� D]WHUNHWD� HUH� PDUW[DQ� GDJR�� RUDLQJR� JHQXV� HWD� HUODWRUH� ELGH]NR� ELODNHWD� EH]DOD�

(WRUNL]XQ� ODEXUUHDQ� WDOGHDQ� JDUDW]HQ� DUL� GLUHQ� JUDPDWLNHQ� ELGH]�� GLIIHUHQWLD�UHQ� D]WHUNHWDUL� HNLQJR

GLRJX��WDOGHNR�NLGH�EDWHQ�WHVLD�L]DQJR�GHQ�ODQHDQ�
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$GXUL]�� ,��� � $OHJULD�� ,��� � $UWROD�� ;��� � (]HL]D�� 1��� 6DUDVROD�� .�� DQG� 8UNLD�� 0�� ������ $� 6SHOOLQJ
&RUUHFWRU�IRU�%DVTXH�%DVHG�RQ�PRUSKRORJ\��LQ�/LWHUDU\�DQG�/LQJXLVWLF�&RPSXWLQJ��YRO������QR����
2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG��(QJODQG��

$JLUUH�� (�� ������ &RQWULEXFLyQ� GH� OD� ,QIRUPDFLyQ� /p[LFR�6pPDQWLFD� HQ� OD� $XWRPDWL]FLyQ� GH� OD
&RUUHFFLyQ� GH� (UURUHV�� LQ� :RUNVKRS� VREUH� /H[LFRJUDItD� &RPSXWDFLRQDO�� 8QSXEOLVKHG� SDSHU
�'RQRVWLD��%DVTXH�&RXQWU\��

$JLUUH�� (�� DQG� 5LJDX�� *�� ������ $� SURSRVDO� IRU� :RUG� 6HQVH� 'LVDPELJXDWLRQ� XVLQJ� &RQFHSWXDO
'LVWDQFH�� LQ� 3URF�� RI� WKH� &RQIHUHQFH� RQ� 5HFHQW� $GYDQFHV� LQ� 1DWXUDO� /DQJXDJH� 3URFHVVLQJ� �7]LJRY
&KDUN��%XOJDU\��

$JLUUH��(��DQG�5LJDX��*������D��:RUG�6HQVH�'LVDPELJXDWLRQ�XVLQJ�&RQFHSWXDO�'HQVLW\��LQ�3URF��RI
&2/,1*��&RSHQKDJHQ��'HQPDUN��

$JLUUH��(�� DQG�5LJDX��*�� ����E��$Q�([SHULPHQW�RQ� :RUG� 6HQVH� 'LVDPELJXDWLRQ� RI� WKH� %URZQ
&RUSXV� XVLQJ� :RUG1HW�� LQ� 0&&6��������� &RPSXWLQJ� 5HVHDUFK� /DERUDWRU\� �/DV� &UXFHV�
1HZ�0H[LFR��

$JLUUH��(���$UUHJL��;���$UWROD��;���'tD]�GH�,ODUUD]D��$���6DUDVROD��.������D��$�PHWKRGRORJ\�IRU�WKH
H[WUDFWLRQ� RI� VHPDQWLF� NQRZOHGJH� IURP� GLFWLRQDULHV� XVLQJ� SKUDVDO� SDWWHUQV�� LQ� 3URF�� RI
,%(5$0,$�� ,9� &RQJUHVR� ,EHURDPHULFDQR� GH� ,QWHOLJHQFLD� $UWLILFLDO�� SS�� ��������� 0F*UDZ�+LOO
�&DUDFDV��9HQH]XHOD��

$JLUUH��(���$UUHJL��;���$UWROD��;���'tD]�GH�,ODUUD]D��$���6DUDVROD��.������E��&RQFHSWXDO�'LVWDQFH�DQG
$XWRPDWLF�6SHOOLQJ�&RUUHFWLRQ��LQ�3URF��RI�WKH�:RUNVKRS�RQ�&RPSXWDWLRQDO�/LQJXLVWLFV�IRU�6SHHFK�DQG
+DQGZULWLQJ�5HFRJQLWLRQ��/HHGV��(QJODQG��

$JLUUH��(���$UUHJL��;���$UWROD��;��� 'tD]�GH� ,ODUUD]D��$��� 6DUDVROD��.�� ����F�� ,QWHOOLJHQW� 'LFWLRQDU\
+HOS� 6\VWHPV�� LQ� %UHNNH�� 0��� $QGHUVHQ�� ,��� 'DKO�� 7�� DQG� 0\NLQJ�� -�� �HGV��� $SSOLFDWLRQV� DQG
,PSOLFDWLRQV�RI�FXUUHQW�/63�5HVHDUFK��)DNERNIRUODJHW��1RUZD\��

$JLUUH�� (��� $UUHJL�� ;��� $UWROD�� ;��� 'tD]� GH� ,ODUUD]D�� $��� 6DUDVROD�� .�� ����G�� /H[LFDO� .QRZOHGJH
5HSUHVHQWDWLRQ�LQ�DQ�,QWHOOLJHQW�'LFWLRQDU\�+HOS�6\VWHP��LQ�3URF��RI�&2/,1*��.\RWR��-DSDQ��

$JLUUH�� (��� $UUHJL�� ;��� $UWROD�� ;��� 'tD]� 'H� ,ODUUD]D�� $��� 6DUDVROD� .�� ������ /H[LFDO�6HPDQWLF
,QIRUPDWLRQ�DQG�$XWRPDWLF�&RUUHFWLRQ�RI�6SHOOLQJ�(UURUV�� LQ�.��.RUWD�	�-��0��/DUUD]DEDO
�HGV��� 6HPDQWLFV� $QG�3UDJPDWLFV�2I� 1DWXUDO� /DQJXDJH�� /RJLFDO� $QG� &RPSXWDWLRQDO� $VSHFWV�� QR�� ��
,OFOL�6HULHV��'RQRVWLD��%DVTXH�&RQWU\��

$JLUUH��(���$UUHJL��;���$UWROD��;���'tD]�GH�,ODUUD]D��$���6DUDVROD��.��DQG�6RURD��$��������&RQVWUXFWLQJ
DQ�,QWHOOLJHQW�'LFWLRQDU\�+HOS�6\VWHP��LQ�1DWXUDO�/DQJXDJH�(QJLQHHULQJ��&DPEULGJH�8QLYHUVLW\
3UHVV��&DPEULGJH��(QJODQG��

$JLUUH��(���$QVD��2���$UUHJL��;���$UULROD�� -�0���'tD]�GH� ,ODUUD]D�� $��� /HUVXQGL�� 0��� 6RURD�� $�� DQG
8UL]DU��5������D��([WUDFFLyQ�GH�UHODFLRQHV�VHPiQWLFDV�PHGLDQWH�JUDPiWLFDV�GH�UHVWULFFLRQHV�
LQ�3URF��RI�6RFLHGDG�(VSDxROD�SDUD�HO�3URFHVDPLHQWR�GHO�/HQJXDMH�1DWXUDO��$OLFDQWH��6SDLQ��
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$JLUUH�� (��� *RMHQROD�� .��� 6DUDVROD�� .�� DQG� 9RXWLODLQHQ�� $�� ����E�� 7RZDUGV� D� 6LQJOH� 3URSRVDO� LQ
6SHOOLQJ�&RUUHFWLRQ��LQ�3URF��RI�WKH�MRLQW�&2/,1*�DQG�$&/�PHHWLQJ�

$JLUUH�� (��� *RMHQROD�� .��� 6DUDVROD�� .�� DQG� 9RXWLODLQHQ�� $�� ����F�� 7RZDUGV� D� 6LQJOH� 3URSRVDO� LQ
6SHOOLQJ�&RUUHFWLRQ��LQ�839�(+8�/6,�75�������839�(+8��'RQRVWLD��%DVTXH�&RXQWU\��

$KOVZHGH��7�(��������1HZ�WHFKQLTXH�IRU�LGHQWLI\LQJ�UHODWLRQDO�VWUXFWXUHV�LQ�GLFWLRQDU\�GHILQLWLRQV�
LQ�8��=HUQLN��HGV���3URF��RI�WKH��VW�,QWO��/H[LFDO�$FTXLVLWLRQ�:RUNVKRS�

$/3$&� ������ /DQJXDJH� DQG� 0DFKLQH�� &RPSXWHUV� LQ� 7UDQVODWLRQ� DQG� /LQJXLVWLFV�� 1DWLRQDO
5HVHDUFK�&RXQFLO��:DVKLQJWRQ��86$��

$OVKDZL��+��������$QDO\VLQJ�GLFWLRQDU\�GHILQLWLRQV��LQ�%��%RJXUDHY��7��%ULVFRH��HGV���&RPSXWDWLRQDO
/H[LFRJUDSK\�IRU�1DWXUDO�/DQJXDJH�3URFHVVLQJ��SS�����������/RQJPDQ��1HZ�<RUN��86$��

$OYDU��0���HG���������'LFFLRQDULR�*HQHUDO�,OXVWUDGR�GH�OD�/HQJXD�(VSDxROD��%LEORJUDI��%DUFHORQD�
&DWDORQLD��

$PVOHU��5��$��������7D[RQRP\�IRU�(QJOLVK�1RXQ�DQG�9HUEV��LQ�3URF��RI�WKH���WK�$QQXDO�0HHWLQJ�RI�WKH
$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV��SS����������

$UUHJL��;��������$QKLW]��LW]XOSHQHDQ�ODJXQW]HNR�KL]WHJL�VLVWHPD�HOHDQLW]D��LQ�3K�'��WKHVLV��839�(+8
�'RQRVWLD��%DVTXH�&RXQWU\��

$UULROD��-�0�DQG�6RURD��$��������/H[LFDO�,QIRUPDWLRQ�([WUDFWLRQ�IRU�%DVTXH��LQ�6WXGHQW�&RQIHUHQFH�LQ
&RPSXWDWLRQDO�/LQJXLVWLFV��0RQWUHDO��&DQDGD��

$UULROD��-�0���$UWROD�;���6RURD�$�������$QiOLVLV�DXWRPiWLFR�GHO�GLFFLRQDULR�+DXWD�/DQHUDNR�(XVNDO
+L]WHJLD�� LQ� 3URFHVDPLHQWR� GHO� /HQJXDMH� 1DWXUDO�� QR�� ���� SS�� ��������� 6(3/1� �%LOER�� %DVTXH
&RXQWU\��

$UULROD�� -�0��� $UWROD� ;��� 6RURD� $�� ������ $XWRPDWLF� H[WUDFWLRQ� RI� OH[LFDO� LQIRUPDWLRQ� IURP� DQ
RUGLQDU\�GLFWLRQDU\��LQ�3URF��RI�(85$/(;��*|WHERUJ��6ZHGHQ��

$UWROD��;��������+,=768$��+L]WHJL�VLVWHPD�XUJD]OH� DGLPHQGXQDUHQ� VRUNXQW]D� HWD� HUDLNXQW]D�� LQ
3K�'��WKHVLV��839�(+8��'RQRVWLD��%DVTXH�&RXQWU\��

$WVHULDV�� -��� &OLPHQW�� 6��� )DUUHUHV�� ;��� 5LJDX�� *�� DQG� 5RGUtJXH]�� +�� ������ &RPELQLQJ� 0XOWLSOH
0HWKRGV�IRU�WKH�$XWRPDWLF�&RQVWUXFWLRQ�RI�0XOWLOLQJXDO�:RUG1HWV��LQ�3URF��RI� WKH�&RQIHUHQFH
RQ�5HFHQW�$GYDQFHV�LQ�1DWXUDO�/DQJXDJH�3URFHVVLQJ��7]LJRY�7FKDUN��%XOJDU\��

$XOHVWLD��*��DQG�:KLWH��/��������(XVNDUD�LQJHOHVD�KL]WHJLD��(ONDU��'RQRVWLD��%DVTXH�&RXQWU\��

%DU�+LOOHO��<�� ������$XWRPDWLF� 7UDQVODWLRQ�RI�/DQJXDJHV�� LQ�)��$OW��$�� 'RQDOG� %RRWK�� DQG� 5�(�
0HDJKHU��HGV���$GYDQFHV�LQ�&RPSXWHUV��$FDGHPLF�3UHVV��1HZ�<RUN��86$��

%DVLOL��5���'HOOD�5RFFD��0���3D]LHQ]D��0�7��DQG�9HODUGL��3��������&RQWH[WV�DQG�FDWHJRULHV��WXQLQJ�D
JHQHUDO�SXUSRVH�FODVVLILFDWLRQ�WR�VXEODQJXDJHV��LQ�3URFHHGLQJV�RI�WKH�&RQIHUHQFH�RQ�5HFHQW�$GYDQFHV
RQ�1DWXUDO�/DQJXDJH�3URFHVVLQJ��7]LJRY�&KDUN��%XOJDU\��

%DVLOL�� 5�� 'HOOD� 5RFFD�� 0�� DQG� 3D]LHQ]D�� 0�7�� ������ 7RZDUGV� D� %RRWVWUDSSLQJ� )UDPHZRUN� IRU
&RUSXV�6HPDQWLF�7DJJLQJ��LQ�3URF��RI�WKH�$&/�6,*/(;�:RUNVKRS�RQ�7DJJLQJ�WH[W�ZLWK�/H[LFDO
6HPDQWLFV��:K\��:KDW�DQG�+RZ��:DVKLQJWRQ��86$��
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%DWHPDQ�� -�$�� ������ 8SSHU� PRGHOLQJ�� RUJDQL]LQJ� NQRZOHGJH� IRU� QDWXUDO� ODQJXDJH� SURFHVVLQJ�� LQ
3URF��RI��WK�,QWO��:RUNVKRS�RQ�1DWXUDO�/DQJXDJH�*HQHUDWLRQ��3LWWVEXUJK��86$��

%LEORJUDI� ������ 'LFFLRQDULR� 9R[�+DUUDS·V� (VHQFLDO� (VSDxRO�,QJOpV�� %LEORJUDI� �%DUFHORQD�
&DWDORQLD��

%LQRW��-�/��DQG�-HQVHQ��.��������$�VHPDQWLF�H[SHUW�XVLQJ�DQ�RQOLQH�VWDQGDUG�GLFWLRQDU\�� LQ�3URF��RI
,-&$,�

%LVVRQ��*��������:K\�DQG�+RZ�WR�'HILQH�D�6LPLODULW\�0HDVXUH�IRU�2EMHFW�%DVHG�5HSUHVHQWDWLRQ
6\VWHPV��LQ�1�-�,��0DUV��HGV���7RZDUGV�9HU\�/DUJH�.QRZOHGJH�%DVHV��,26�3UHVV�

%RJXUDHY��%��DQG�%ULVFRH��7��������/DUJH�/H[LFRQV�IRU�1DWXUDO�/DQJXDJH�3URFHVVLQJ��8WLOLVLQJ�WKH
*UDPPDU�&RGLQJ�6\VWHP�RI�/'2&(��LQ�&RPSXWDWLRQDO�/LQJXLVWLFV��YRO������QR������

%RJXUDHY�� %�� DQG� %ULVFRH�� 7�� �HGV��� ������ &RPSXWDWLRQDO� /H[LFRJUDSK\� IRU� 1DWXUDO� /DQJXDJH
3URFHVVLQJ��/RQJPDQ��1HZ�<RUN��86$��

%ULVFRH��7���&RSHVWDNH��$��DQG�%RJXUDHY��%��������(QMR\�WKH�SDSHU��OH[LFDO�VHPDQWLFV�YLD�OH[LFRORJ\�
LQ�3URF��RI�&2/,1*�

%ULVFRH�� 7��� GH� 3DLYD�� 9�� DQG� &RSHVWDNH�� $�� ������ ,QKHULWDQFH�� 'HIDXOWV�� DQG� WKH� /H[LFRQ�
&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��(QJODQG��

%UXFH��5��DQG�*XWKULH��/��������%XLOGLQJ�D�1RXQ�7D[RQRP\�IURP�D�0DFKLQH�5HDGDEOH�'LFWLRQDU\�
LQ�0&&6���������&RPSXWLQJ�5HVHDUFK�/DERUDWRU\��/DV�&UXFHV��1HZ�0H[LFR��

%UXFH��5���:LONV��<���*XWKULH��/���6ODWRU��%��DQG�'XQQLQJ��7��������1RXQ6HQVH���$�'LVDPELJXDWHG
1RXQ� 7D[RQRP\� ZLWK� D� 6HQVH� RI� +XPRXU�� LQ� 0&&6��������� &RPSXWLQJ� 5HVHDUFK
/DERUDWRU\��/DV�&UXFHV��1HZ�0H[LFR��

%\UG��5�-���&DO]RODUL��1���&KRGRURZ��0�6���.ODYDQV��-�/���1HII��0�6��DQG�5L]N��2�$��������7RROV�DQG
0HWKRGV�IRU�&RPSXWDWLRQDO�/H[LFRORJ\��LQ�&RPSXWDWLRQDO�/LQJXLVWLFV��YRO������QR������

%\UG�� 5�-�� ������ &RPSXWDWLRQDO� /H[LFRORJ\� IRU� %XLOGLQJ� 2Q�/LQH� 'LFWLRQDULHV�� WKH� :RUGVPLWK
([SHULHQFH�� LQ� /�� )LJQRQL� DQG� &�� 3HWHUV� �HGV��� &RPSXWDWLRQDO� /H[LFRORJ\� DQG� /H[LFRJUDSK\�
*LDUGLQL��3LVD��,WDO\��

&DO]RODUL��1��������6HPDQWLF�OLQNV�DQG�WKH�GLFWLRQDU\��LQ�3URF��RI�WKH�,QWO��&RQIHUHQFH�RQ�&RPSXWHUV�DQG�WKH
+XPDQLWLHV�

&DVWHOOyQ��,��������/H[LFRJUDILD�&RPSXWDFLRQDO��$GTXLVLFLyQ�$XWRPiWLFD�GH�&RQRFLPLHQWR�/p[LFR�
LQ�3K�'��WKHVLV��8QLYHUVLWDW�GH�%DUFHORQD��%DUFHORQD��&DWDORQLD��

&KHQ�� +��� /\QFK�� .�-��� %DVX�� .�� DQG� 1J�� 7�'�� ������ *HQHUDWLQJ�� ,QWHJUDWLQJ�� DQG� $FWLYDWLQJ
7KHVDXUL�IRU�&RQFHSW�%DVHG�'RFXPHQW�5HWULHYDO��LQ�,(((�([SHUW�

&KRGRURZ��0�6���%\UG��5�-��DQG�+HLGRUQ��*�(��������([WUDFWLQJ� VHPDQWLF�KLHUDUFKLHV� IURP� ODUJH
RQ�OLQH� GLFWLRQDU\�� LQ� 3URF�� RI� WKH� ��UG� $QQXDO� 0HHWLQJ� RI� WKH� $VVRFLDWLRQ� IRU� &RPSXWDWLRQDO
/LQJXLVWLFV�
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&KRGRURZ��0�6���5DYLQ��<��DQG�6DFKDU��+�(��������$�WRRO�IRU�LQYHVWLJDWLQJ�WKH�V\QRQ\P\�UHODWLRQ
LQ� D� VHQVH� GHVDPELJXDWHG� WKHVDXUXV�� LQ� 3URF�� RI� WKH� &RQIHUHQFH� RQ� $SSOLHG� 1DWXUDO� /DQJXDJH
3URFHVVLQJ��$XVWLQ��86$��

&KXUFK��.��:���+DQNV��3��������:RUG�$VVRFLDWLRQ�1RUPV��0XWXDO�,QIRUPDWLRQ��DQG�/H[LFRJUDSK\�
LQ�&RPSXWDWLRQDO�/LQJXLVWLFV��YRO������QR����

&RKHQ�� 3�� DQG� /RLVHOOH�� &�� ������ %H\RQG� ,6$�� 6WUXFWXUHV� IRU� 3ODXVLEOH� ,QIHUHQFH� LQ� 6HPDQWLF
1HWZRUNV��LQ�3URF��RI�$$$,�

&ROOLQV��$��0�DQG�/RIWXV��(��)��������$�6SUHDGLQJ�$FWLYDWLRQ�7KHRU\�RI�6HPDQWLF�SURFHVVLQJ�� LQ
3V\FKRORJLFDO�5HYLHZ��YRO������QR�����SS����������

&RSHVWDNH���$��������$Q�DSSURDFK�WR�EXLOGLQJ�WKH�KLHUDUFKLFDO�HOHPHQW�RI�D�OH[LFDO�NQRZOHGJH�EDVH
IURP�D�PDFKLQH�UHDGDEOH�GLFWLRQDU\��LQ�3URF��RI��VW�,QWO��:RUNVKRS�RQ�,QKHULWDQFH�LQ�1/3��7LOEXUJ�
1HWKHUODQGV��

&RZLH��-���*XWKULH��-���DQG�*XWKULH��/��������/H[LFDO�'LVDPELJXDWLRQ�8VLQJ�6LPXODWHG�$QQHDOLQJ��LQ
3URF��RI�&2/,1*��1DQWHV��)UDQFH���SS����������

&XFFKLDUHOLL��$��DQG�9HODUGL��3��������$XWRPDWLF�6HOHFWLRQ�RI�&ODVV�/DEHOV�IURP�D�7KHVDXUXV�IRU�DQ
(IIHFWLYH�7DJJLQJ�RI�&RUSRUD��LQ�3URF��RI�WKH��WK�&RQIHUHQFH�RQ�$SSOLHG�1DWXUDO�/DQJXDJH�3URFHVVLQJ�
SS����������

&XQQLQJKDP��+���+XPSKUH\V��.����:LONV��<��DQG�*DL]DXVNDV��5��������6RIWZDUH�,QIUDVWUXFWXUH�IRU
1DWXUDO�/DQJXDJH�3URFHVVLQJ�� LQ�3URFHHGLQJV� RI� WKH�)LIWK�&RQIHUHQFH� RQ�$SSOLHG�1DWXUDO�/DQJXDJH
3URFHVVLQJ�

'DPHUDX�� )�$�� ������ $� WHFKQLTXH� IRU� FRPSXWHU� GHWHFWLRQ� DQG� FRUUHFWLRQ� RI� VSHOOLQJ� HUURUV�� LQ
,QIRUPDWLRQ�3URFHVVLQJ�DQG�0DQDJHPHQW��YRO�����SS����������

'LHWWHULFK��7�*��������0DFKLQH�/HDUQLQJ�5HVHDUFK��)RXU�&XUUHQW�'LUHFWLRQV�� LQ�$,�PDJD]LQH��YRO�
����QR�����SS���������

('5� ������ (OHFWURQLF� 'LFWLRQDU\� 7HFKQLFDO� *XLGH�� LQ� 75������ (OHFWURQLF� 'LFWLRQDU\� 5HVHDUFK
,QVWLWXWH��7RN\R��-DSDQ��

(OKX\DU�������(OKX\DU�HXVNDUD�JD]WHODQLD�KL]WHJLD��(OKX\DU�.�(���8VXUELO��%DVTXH�&RXQWU\��

)LUWK��-��������$�V\QRSVLV�RI� OLQJXLVWLF� WKHRU\������������ LQ�0��3DOPHU��HGV���6HOHFWHG�SDSHUV�RI� -�5�
)LUWK��/RQJPDQV��/RQGRQ��(QJODQG��

)RQWHQHOOH�� 7�� ������ 8VLQJ� D� %LOLQJXDO� 'LFWLRQDU\� WR� &UHDWH� 6HPDQWLF� 1HWZRUNV�� LQ� ,QWHUQDWLRQDO
-RXUQDO�RI�/H[LFRJUDSK\��YRO������QR����

)UDQFLV�� 6�� DQG�.XFHUD��+�� ������ &RPSXWLQJ� $QDO\VLV� RI� 3UHVHQW�'D\� $PHULFDQ� HQJOLVK�� %URZQ
8QLYHUVLW\�3UHVV�

*DOH��:���&KXUFK��.��������3RRU�(VWLPDWHV�RI�&RQWH[W�DUH�:RUVH�WKDQ�QRQH�� LQ�3URF�� RI�&RPSVWDW
�'XEURYQLN��<XJRVODYLD���6SULQJHU�9HUODJ��1HZ�<RUN��86$��
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*DOH�� :��� &KXUFK�� .��� <DURZVN\�� '�� ������ :RUN� RQ� 6WDWLVWLFDO� 0HWKRGV� IRU� :RUG� 6HQVH
'LVDPELJXDWLRQ��LQ�3URF��RI�WKH�$$$,�)DOO�6\PSRVLXP��3UREDELOLVWLF�$SSURDFKHV�WR�1DWXUDO�/DQJXDJH
3URFHVVLQJ�

*DOH��:��$���&KXUFK��.�:��DQG�<DURZVN\��'��������$�0HWKRG�IRU�'LVDPELJXDWLQJ�:RUG�6HQVHV�LQ
D�/DUJH�&RUSXV��LQ�&RPSXWLQJ�DQG�WKH�+XPDQLWLHV��QR������SS����������

*HQWKLDO��'���&RXUWLQ��-���0pQq]R��-��������7RZDUGV�D�0RUH�8VHU�)ULHQGO\�&RUUHFWLRQ��LQ�3URF��RI�WKH
$QQXDO�0HHWLQJ�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV��.\RWR��-DSDQ��

*ROGLQJ�� $�� DQG� 6FKDYHV�� <�� ������ &RPELQLQJ� WULJUDP�EDVHG� DQG� IHDWXUH�EDVHG� PHWKRGV� IRU
FRQWH[W�VHQVLWLYH� VSHOOLQJ� FRUUHFWLRQ�� LQ� 3URF�� RI� WKH� ��WK� $QQXDO� 0HHWLQJ� RI� WKH� $VVRFLDWLRQ� IRU
&RPSXWDWLRQDO�/LQJXLVWLFV��6DQWD�&UX]��86$��

*ROGLQJ��$��5��������$�%D\HVLDQ�K\EULG�PHWKRG�IRU�FRQWH[W�VHQVLWLYH�VSHOOLQJ�FRUUHFWLRQ��LQ�3URF��RI
WKH��UG�:RUNVKRS�RQ�9HU\�/DUJH�&RUSRUD��&DPEULGJH��86$���SS��������

*RYH�� 3�%�� �HG��� ������ 7KH� :HEVWHU·V� 6HYHQWK� 1HZ� &ROOHJLDWH� 'LFWLRQDU\�� 0HUULDQ�:HEVWHU
�6SULQJILOHG��0DVVDFKXVHWV��

*UHIHQVWHWWH��*��������)LQGLQJ�6HPDQWLF�6LPLODULW\�LQ�5DZ�7H[W��WKH�'HHVH�$QWRQ\PV��LQ�3URF��RI�WKH
$$$,�)DOO�6\PSRVLXP��3UREDELOLVWLF�$SSURDFKHV�WR�1DWXUDO�/DQJXDJH�3URFHVVLQJ�

*UHIHQVWHWWH�� *�� ������ (YDOXDWLRQ� 7HFKQLTXHV� IRU� $XWRPDWLF� 6HPDQWLF� ([WUDFWLRQ�� &RPSDULQJ
6\QWDFWLF�DQG�:LQGRZ�%DVHG�$SSURDFKHV��LQ�%RJXUDHY�	�3XVWHMRYVN\��HGV���&RUSXV�3URFHVVLQJ
IRU�/H[LFDO�$FTXLVLWLRQ��FK������SS�����������0,7�3UHVV��&DPEULGJH��0DVVDFKXVHWWV��

*ULVKPDQ��5��DQG�6WHUOLQJ��-��������*HQHUDOL]LQJ�$XWRPDWLFDOO\�*HQHUDWHG�6HOHFWLRQDO�3DWWHUQV�� LQ
3URF��RI�WKH�$QQXDO�0HHWLQJ�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV�

*UXEHU��7�5��������7RZDUGV�3ULQFLSOHV� IRU� WKH�'HVLJQ�RI�2QWRORJLHV� IRU�.QRZOHGJH�6KDULQJ�� LQ
3URF��RI�WKH�,QWO��:RUNVKRS�RQ�)RUPDO�2QWRORJ\��3DGRYD��,WDO\���DOVR�DV�7HFKQLFDO�5HSRUW�.6/����
����6WDQIRUG�8QLYHUVLW\��86$��

*XDULQR�� 1�� ������ 6HPDQWLF� 0DWFKLQJ�� )RUPDO� 2QWRORJLFDO� 'LVWLQFWLRQV� IRU� ,QIRUPDWLRQ
2UJDQL]DWLRQ�� ([WUDFWLRQ�� DQG� ,QWHJUDWLRQ�� LQ� 3D]LHQ]D�� 0�7�� �HG��� ,QIRUPDWLRQ� ([WUDFWLRQ�
6SULQJHU��%HUOLQ��*HUPDQ\��

+HDUVW��0���6FK�W]H��+��������&XVWRPL]LQJ�D�/H[LFRQ�WR�%HWWHU�6XLW�D�&RPSXWDWLRQDO�7DVN��LQ�3URF�
RI�WKH�:RUNVKRS�RQ�([WUDFWLQJ�/H[LFDO�.QRZOHGJH�

+HDUVW��0��������7RZDUG�1RXQ�+RPRQ\P�'LVDPELJXDWLRQ�8VLQJ� /RFDO�&RQWH[W� LQ�/DUJH�7H[W
&RUSRUD��LQ�3URF��RI�WKH��WK�$QQXDO�&RQIHUHQFH�RI�WKH�8:�&HQWUH�IRU�WKH�1HZ�2('�DQG�7H[W�5HVHDUFK
�:DWHUORR��&DQDGD��

+HOPUHLFK�� 6��� *XWKULH�� /�� DQG� :LONV�� <�� ������ 7KH� XVH� RI� PDFKLQH� UHDGDEOH� GLFWLRQDULHV� LQ� WKH
3DQJORVV� SURMHFW�� LQ� 3URF�� RI� WKH� $$$,� 6SULQJ� 6\PSRVLXP� RQ� %XLOGLQJV� /H[LFRQV� IRU� 0DFKLQH
7UDQVODWLRQ��$$$,�3UHVV�

+H\OHQ��'���0D[ZHOO��.�*��DQG�$UPVWURQJ�:DUZLFN��6��������&ROORFDWLRQV��'LFWLRQDULHV�DQG�07�
LQ�3URF��RI�WKH�$$$,�6SULQJ�6\PSRVLXP�RQ�%XLOGLQJV�/H[LFRQV�IRU�0DFKLQH�7UDQVODWLRQ��$$$,�3UHVV�
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+LUVW� *�� ������ 6HPDQWLF� ,QWHUSUHWDWLRQ� DQG� WKH� 5HVROXWLRQ� RI� $PELJXLW\�� &DPEULGJH� 8QLYHUVLW\
3UHVV��&DPEULGJH��(QJODQG��

+REEV�� -�� ������ 2QWRORJLFDO� 3URPLVFXLW\�� LQ� 3URF�� RI� WKH� ��UG� $QQXDO� 0HHWLQJ� RI� WKH� $VVRFLDWLRQ� IRU
&RPSXWDWLRQDO�/LQJXLVWLFV�

+RUQE\�� $�6�� �HG��� ������ 2[IRUG� $GYDQFHG� /HDUQHU
V� 'LFWLRQDU\� RI� &XUUHQW� (QJOLVK�� 2[IRUG
8QLYHUVLW\�3UHVV��2[IRUG��(QJODQG��

+RY\��(��DQG�1LUHQEXUJ��6��������$SSUR[LPDWLQJ�DQ�,QWHUOLQJXD�LQ�D�3ULQFLSOHG�:D\��LQ�3URFHHGLQJV
RI�WKH�'$53$�6SHHFK�DQG�1DWXUDO�/DQJXDJH�:RUNVKRS��$UGHQ�+RXVH��1<���

+RY\��(������D��&RQVWUXFWLQJ�DQG�8VLQJ�/DUJH�2QWRORJLHV�� LQ�8QSXEOLVKHG�3UHVHQWDWLRQ�RQ� WKH�$&/

:RUNVKRS�RQ�$XWRPDWLF� ,QIRUPDWLRQ�([WUDFWLRQ�DQG�%XLOGLQJ�RI�/H[LFDO�6HPDQWLF�5HVVRXUFHV� IRU�1/3

$SSOLFDWLRQV��0DGULG��6SDLQ��

+RY\��(������E��$�6WDQGDUG� IRU�/DUJH�2QWRORJLHV�� LQ�16)�:RUNVKRS� RQ�5	'�2SSRUWXQLWLHV� LQ� WKH
*RYHUQPHQW��:D[KLQJWRQ��86$��

,GH��1��DQG�9pURQLV�� -�������� ,QWURGXFWLRQ� WR� WKH�6SHFLDO� ,VVXH�RQ�:RUG�6HQVH�'HVDPELJXDWLRQ�
7KH�6WDWH�RI�WKH�$UW��LQ�&RPSXWDWLRQDO�/LQJXLVWLFV��YRO������QR����

,GH��1��DQG�9pURQLV�� -��������([WUDFWLQJ�.QRZOHGJH�%DVHV�)URP�0DFKLQH�5HDGDEOH�'LFWLRQDULHV�
+DYH�:H�:DVWHG�2XU�7LPH"��LQ�.��)XFKL�DQG�7��<RNRL��HGV���.QRZOHGJH�%XLOGLQJ�DQG�.QRZOHGJH
6KDULQJ��2KPVKD��/WG��DQG�,26�3UHVV�

,QJHOV�� 3�� ������ &RQQHFWHG� 7H[W� 5HFRJQLWLRQ� 8VLQJ� /D\HUHG� +00V� DQG� 7RNHQ� 3DVVLQJ�� LQ� .�
2IOD]HU�DQG�+��6RPHUV��HGV���3URF��RI� WKH��QG�&RQIHUHQFH�RQ�1HZ�0HWKRGV� LQ�/DQJXDJH�3URFHVVLQJ�
SS����������

,QJHOV��3��������$�5REXVW�7H[W�3URFHVVLQJ�7HFKQLTXH�$SSOLHG�WR�/H[LFDO�(UURU�5HFRYHU\��LQ�3K�'�
WKHVLV��'HSDUWPHQW�RI�&RQSXWHU�DQG�,QIRUPDWLRQ�6FLHQFH��/LQN|SLQJ��6ZHGHQ��

,VSHOO�������,QWHUQDWLRQDO�,VSHOO�9HUVLRQ��������

-RQHV�� 0�� 3�� DQG� 0DUWLQ�� -�� +�� ������ &RQWH[WXDO� 6SHOOLQJ� &RUUHFWLRQ� 8VLQJ� /DWHQW� 6HPDQWLF
$QDO\VLV��LQ�3URF��RI�WKH�&RQIHUHQFH�RQ�$SSOLHG�1DWXUDO�/DQJXDJH�3URFHVVLQJ��SS����������

.DUOVVRQ�� )���9RXWLODLQHQ��$��� +HLNNLOD�� -�� DQG� $QWWLOD�� $�� ������ &RQVWUDLW� *UDPPDU�� D� /DQJXDJH
,QGHSHQGHQW�6\VWHP�IRU�3DUVLQJ�8QUVWULFWHG�7H[W��0RXWRQ�GH�*UX\WHU�

.DURY�� <�� DQG� (GHOPDQ�� 6�� ������ /HDUQLQJ� 6LPLODLW\�%DVHG� :RUG� 6HQVH� 'LVDPELJXDWLRQ� )URP
6SDUVH�'DWD��LQ�3URF��RI�WKH��WK�:RUNVKRS�RQ�9HU\�/DUJH�&RUSRUD��&RSHQKDJHQ��'HQPDUN��

.DURY�� <�� DQG� (GHOPDQ�� 6�� ������ 6LPLODULW\�EDVHG� :RUG� 6HQVH� 'LVDPELJXDWLRQ�� LQ� &RPSXWDWLRQDO
/LQJXLVWLFV��YRO������QR����

.HUQLJKDQ��0���&KXUFK��.���*DOH��:��������$�6SHOOLQJ�3URJUDP�%DVHG�RQ�D�1RLV\�&KDQQHO�0RGHO�
LQ�3URF��RI�&2/,1*�

.LOJDUULII��$������D��,�GRQ
W�EHOLHYH�LQ�ZRUG�VHQVHV��LQ�&RPSXWLQJ�DQG�WKH�+XPDQLWLHV��QR����
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.LOJDUULII��$������E��(YDOXDWLQJ�:RUG�6HQVH�'LVDPELJXDWLRQ�3URJUDPV��3URJUHVV�5HSRUW��LQ�,75,�
������7HFKQLFDO�5HSRUW��8QLYHUVLW\�RI�%ULJKWRQ�

.LUNSDWULFN��%��������5RJHW
V�7KHVDXUXV��/RQJPDQ��+DUORZ��(QJODQG��

.ODYDQV�� -�� DQG� 7]RXNHUPDQQ�� (�� ������ &RPELQLQJ� &RUSXV� DQG� 0DFKLQH�5HDGDEOH� 'LFWLRQDU\
'DWD�IRU�%XLOGLQJ�%LOLQJXDO�/H[LFRQV��LQ�0DFKLQH�7UDQVODWLRQ��YRO������QR����

.QLJKW��.��DQG�/XN��6��������%XLOGLQJ�D�/DUJH�6FDOH�.QRZOHGJH�%DVH�IRU�0DFKLQH�7UDQVODWLRQ��LQ
3URF��RI�$$$,�

.R]LPD��+��DQG�)XUXJRUL��7��������6LPLODULW\�EHWZHHQ�:RUGV�&RPSXWHG�E\�6SUHDGLQJ�$FWLYDWLRQ
RQ�DQ�(QJOLVK�'LFWLRQDU\��LQ�3URF��RI�WKH��WK�&RQIHUHQFH�RI�WKH�(XURSHDQ�&KDSWHU�RI�WKH�$VVRFLDWLRQ�IRU
&RPSXWDWLRQDO�/LQJXLVWLFV�

.R]LPD�� +�� DQG� ,WR�� $�� ������ &RQWH[W�6HQVLWLYH� 0HDVXUHPHQW� RI� :RUG� 'LVWDQFH� E\� $GDSWLYH
6FDOLQJ� RI� D� 6HPDQWLF� 6SDFH�� LQ� 3URF�� RI� WKH� &RQIHUHQFH� RQ� 5HFHQW� $GYDQFHV� LQ� 1DWXUDO� /DQJXDJH
3URFHVVLQJ��7]LJRY�&KDUN��%XOJDU\��

.XNLFK�� .�� ������ $� &RPSDULVRQ� RI� 6RPH� 1RYHO� DQG� 7UDGLWLRQDO� /H[LFDO� 'LVWDQFH� 0HWULFV� IRU
6SHOOLQJ�&RUUHFWLRQ��LQ�3URF��RI�,11&��3DULV��)UDQFH��

.XNLFK�� .�� ������ 7HFKQLTXHV� IRU� $XWRPDWLFDOO\� &RUUHFWLQJ� :RUGV� LQ� 7H[W�� LQ� $&0� &RPSXWLQJ
6XUYH\V��YRO������QR�����SS����������

/DURXVVH�������/H�SOXV�SHWLW�/DURXVVH��/DURXVVH��3DULV��)UDQFH��

/HDFRFN��&���&KRGRURZ��0��DQG�0LOOHU��*�$��������8VLQJ�&RUSXV�6WDWLVWLFV�DQG�:RUG1HW�5HODWLRQV
IRU�6HQVH�,GHQWLILFDWLRQ��LQ�&RPSXWDWLRQDO�/LQJXLVWLFV��YRO������QR����

/HH�� -�/�� ������ 6LPLODULW\�%DVHG� $SSURDFKHV� WR� 1DWXUDO� /DQJXDJH� 3URFHVVLQJ�� LQ� 3K�'�� WKHVLV�
+DUYDUG�8QLYHUVLW\�7HFKQLFDO�5HSRUW�75��������&DPEULGJH��0DVVDFKXVHWWV��

/HQDW��'�%��������&<&��$�/DUJH�6FDOH�,QYHVWPHQW�LQ�.QRZOHGJH�,QIUDVWUXFWXUH��LQ�&RPPXQLFDWLRQV
RI�WKH�$&0��YRO������QR�����

/HVN��0��������$XWRPDWLF�6HQVH�'LVDPELJXDWLRQ�8VLQJ�0DFKLQH�5HDGDEOH�'LFWLRQDULHV��+RZ� WR
7HOO�D�3LQH�&RQH�IURP�DQ�,FH�&UHDP�&RQH��LQ�3URF��RI�WKH������6,*'2&�FRQIHUHQFH��$&0��1HZ
<RUN��86$��

/L��+��DQG�$EH��1��������*HQHUDOL]LQJ�&DVH�)UDPHV�8VLQJ�D�7KHVDXUXV�DQG�WKH�0'/�3ULQFLSOH��LQ
3URF��RI�5HFHQW�$GYDQFHV�RQ�1DWXUDO�/DQJXDJH�3URFHVVLQJ�

/L��+�� DQG�$EH��1�� ������ /HDUQLQJ�'HSHQGHQFLHV�EHWZHHQ�&DVH�)UDPH�6ORWV�� LQ�3URF�� RI� WKH� ��WK
&RQIHUHQFH�RQ�0DFKLQH�/HDUQLQJ�

0DKHVK�� .��� 1LUHQEXUJ�� 6��� &RZLH�� -�� DQG� )DUZHOO�� '�� ������ $Q� $VVHVPHQW� RI� &\F� IRU� 1DWXUDO
/DQJXDJH�3URFHVVLQJ��LQ�0&&6���������&RPSXWLQJ�5HVHDUFK�/DERUDWRU\��/DV�&UXFH��86$��

0DKHVK��.���1LUHQEXUJ��6��DQG�%HDOH��6�������� ,I�<RX�+DYH�,W��)ODXQW� ,W��8VLQJ�)XOO�2QWRORJLFDO
.QRZOHGJH� IRU� :RUG� 6HQVH� 'LVDPELJXDWLRQ�� LQ� 3URF�� RI� WKH� &RQIHUHQFH� RQ� 5HFHQW� $GYDQFHV� LQ
1DWXUDO�/DQJXDJH�3URFHVVLQJ��7]LJRY�&KDUN��%XOJDU\��
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0DULW[DODU�� 0�� DQG� 'tD]� GH� ,ODUUD]D�� $�� ������ +L]NXQW]D� EDWHQ� LNDVNXQW]D�SUR]HVXDQ� ]HKDUUHNR
WDUWHKL]NXQW]� RVDNHWD�� LQ� 839�(+8�/6,� 75� ������ (+8NR� /HQJRDLDN� HWD� 6LVWHPD
,QIRUPDWLNRDN�6DLOD��'RQRVWLD��%DVTXH�&RXQWU\��

0DUNRZLW]��-��������6HPDQWLFDOO\�VLJQLILFDQW�SDWWHUQV�LQ�GLFWLRQDU\�GHILQLWLRQV��LQ�3URF��RI�WKH�$QQXDO
0HHWLQJ�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV�

0D\V��(���'DPHUDX��)���0HUFHU��5��������&RQWH[W�%DVHG�6SHOOLQJ�&RUUHFWLRQ��LQ�,QIRUPDWLRQ�3URFHVVLQJ
DQG�0DQDJHPHQW��YRO������QR����

0F(QHU\��7��DQG�:LOVRQ��$��������&RUSXV�/LQJXLVWLFV��(GLQEXUJK�8QLYHUVLW\�3UHVV�

0F5R\�� 6�� ������ 8VLQJ� 0XOWLSOH� .QRZOHGJH� 6RXUFHV� IRU� :RUG� 6HQVH� 'LVFULPLQDWLRQ�� LQ
&RPSXWDWLRQDO�/LQJXLVWLFV��YRO������QR����

0HQH]R�� -��� *HQWKLDO� '��� DQG� &RXUWLQ� -�� ������ 5HFRQQDLVDQFHV� SOXUL�OH[LFDOHV� GDQV� &(/,1(�� XQ
V\VWqPH� PXOWL�DJHQWV� GH� GpWHFWLRQ� HW� FRUUHFWLRQ� GHV� HUUHXUV�� LQ� 3URF�� RI� WKH� &RQIHUHQFH� RQ
1/3�,$��0RQFWRQ��&DQDGD��

0LFKLHOV��$��DQG�1|HO��-��������$SSURDFKHV�WR�WKHVDXUXV�SURGXFWLRQ��LQ�3URF��RI�&2/,1*�

0LFKLHOV�� $�� ������ $Q� H[SHULPHQW� LQ� WUDQVODWLRQ� VHOHFWLRQ� DQG� ZRUG� VHQVH� GLVFULPLQDWLRQ�� LQ
KWWS���HQJGHS��SKLOR�XOJ�EH�PLFKLHOV�ZGWV�KWP�

0LOOHU�� *��� /HDFRFN�� &��� 7HQJL�� 5�� DQG� %XQNHU�� 7�� ����D�� $� 6HPDQWLF� &RQFRUGDQFH�� LQ� 3URF�� RI
$53$�:RUNVKRS�RQ�+XPDQ�/DQJXDJH�7HFKQRORJ\�

0LOOHU��*�$���%HFNZLWK��5���)HOOEDXP��&���*URVV��'��0LOOHU��.��DQG�7HQJL��5������E��)LYH�3DSHUV�RQ
:RUG1HW��LQ�&6/�5HSRUW�����&RJQLWLYH�6FLHQFH�/DERUDWRU\��3ULQFHWRQ�8QLYHUVLW\�

0RUULV��0��������,QJHOHVD�HXVNDUD�KL]WHJLD��(XVHQRU��'RQRVWLD��%DVTXH�&RXQWU\��

1DNDPXUD�� -��� 1DJDR�� 0�� ������ ([WUDFWLRQ� RI� 6HPDQWLF� ,QIRUPDWLRQ� IURP� DQ� 2UGLQDU\� (QJOLVK
'LFWLRQDU\�DQG�LWV�(YDOXDWLRQ��LQ�3URF��RI�&2/,1*��%XGDSHVW��+XQJDU\��

1LZD�� <��� 1LWWD�� <�� ������ &R�RFFXUUHQFH� 9HFWRUV� IURP� &RUSRUD� YV�� 'LVWDQFH� 9HFWRUV� IURP
'LFWLRQDULHV��LQ�3URF��RI�&2/,1*��.\RWR��-DSDQ��

2NXPXUD�� $�� DQG� +RY\�� (�� ������ /H[LFRQ�WR�2QWRORJ\� &RQFHSW� $VVRFLDWLRQ� 8VLQJ� D� %LOLQJXDO
'LFWLRQDU\��LQ�3URF��RI�WKH��VW�$07$�&RQIHUHQFH�

2Q\VKNHY\FK��%��DQG�1LUHQEXUJ��6��������7KH�/H[LFRQ�LQ�WKH�6FKHPH�RI�.%07�7KLQJV��LQ�0&&6�
��������&RPSXWLQJ�5HVHDUFK�/DERUDWRU\��/DV�&UXFHV��1HZ�0H[LFR��

283�������2[IRUG�)UHQFK�(QJOLVK�'LFWLRQDU\��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG��(QJODQG��

3URFWHU��3���HG���������/RQJPDQ�'LFWLRQDU\�RI�&RQWHPSRUDU\�(QJOLVK��/RQJPDQ��/RQGRQ��

4XLOOLDQ��0��5��������6HPDQWLF�0HPRU\��LQ�3K�'��WKHVLV��&DUQHJLH�,QVWLWXWH�RI�7HFKQRORJ\�

5DGD��5���0LOL��+���%LFNQHOO��(���%OHWWQHU��0��������'HYHORSPHQW�DQG�$SSOLFDWLRQ�RI�D�0HWULF�RQ
6HPDQWLF�1HWV��LQ�,(((�7UDQVDFWLRQV�RQ�V\VWHPV��PDQ��DQG�F\EHUQHWLFV��YRO������QR����
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5HVQLN�� 3�� ������ :RUG1HW� DQG� 'LVWULEXWLRQDO� $QDO\VLV�� $� &ODVV�EDVHG� $SSURDFK� WR� /H[LFDO
'LVFRYHU\��LQ�3URF��RI�$$$,�

5HVQLN�� 3�� ����D�� 6HPDQWLF� &ODVVHV� DQG� 6\QWDFWLF� $PELJXLW\�� LQ� 3URF�� RI� WKH� $53$� :RUNVKRS� RQ
+XPDQ�/DQJXDJH�7HFKQRORJ\��3ULQFHWRQ��86$��

5HVQLN��3������E��6HOHFWLRQ�DQG�,QIRUPDWLRQ��$�&ODVV�%DVHG�$SSURDFK�WR�/H[LFDO�5HODWLRQVKLSV��LQ
3K�'��WKHVLV��8QLYHUVLW\�RI�3HQQV\OYDQLD�

5HVQLN��3�� ������8VLQJ� ,QIRUPDWLRQ�&RQWHQW� WR�(YDOXDWH� 6HPDQWLF� 6LPLODULW\� LQ� D� 7D[RQRP\�� LQ
3URF��RI�,-&$,�

5HVQLN��3�� ������ 6HOHFWLRQDO� 3UHIHUHQFH� DQG� 6HQVH� 'LVDPELJXDWLRQ�� LQ� 3URF�� RI� WKH� $&/�6,*/(;
:RUNVKRS�RQ�7DJJLQJ�WH[W�ZLWK�/H[LFDO�6HPDQWLFV��:K\��:KDW�DQG�+RZ��:DVKLQJWRQ��86$��

5LEDV��)��������2Q�/HDUQLQJ�0RUH�$SSURSULDWH�6HOHFWLRQDO�5HVWULFWLRQV��LQ�3URF��RI�WKH�&RQIHUHQFH�RI�WKH
(XURSHDQ�&KDSWHU�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV�

5LFKDUGVRQ�� 6�'�� ������ 'HWHUPLQLQJ� 6LPLODULW\� DQG� ,QIHUULQJ� 5HODWLRQV� LQ� D� /H[LFDO� .QRZOHGJH
%DVH��LQ�3K�'��WKHVLV��7KH�&LW\�8QLYHUVLW\�RI�1HZ�<RUN�

5LJDX�� *�� DQG� � $JLUUH�� (�� ������ 'LVDPELJXDWLQJ� ELOLQJXDO� QRPLQDO� HQWULHV� DJDLQVW� :RUG1HW�� LQ
:RUNVKRS�2Q�7KH�&RPSXWDWLRQDO�/H[LFRQ���(66//,��%DUFHORQD��&DWDORQLD��

5LJDX��*���5RGUtJXH]��+��DQG�7XUPR��-��������$XWRPDWLFDOO\�([WUDFWLQJ�7UDQVODWLRQ�/LQNV�8VLQJ�D
:LGH�&RYHUDJH�6HPDQWLF�7D[RQRP\�� LQ�3URF�� RI� WKH���WK� ,QWO��&RQIHUHQFH� RQ�$UWLILFLDO� ,QWHOOLJHQFH
�0RQWSHOOLHU��)UDQFH��

5LJDX��*���$WVHULDV��-��DQG�$JLUUH��(��������&RPELQLQJ�8QVXSHUYLVHG�/H[LFDO�.QRZOHGJH�0HWKRGV
IRU�:RUG�6HQVH�'LVDPELJXDWLRQ��LQ�3URF��RI�$&/�($&/��0DGULG��6SDLQ��

5LJDX�� *��� 5RGULJXH]�� +�� DQG� $JLUUH�� (�� ������ %XLOGLQJ� $FFXUDWH� 6HPDQWLF� 7D[RQRPLHV� IURP
0RQROLQJXDO�05'V��LQ�3URF��RI�WKH�MRLQW�&2/,1*�DQG�$&/�PHHWLQJ��0RQWUHDO��4XHEHF��

5LJDX��*��������$XWRPDWLF�$FTXLVLWLRQ�RI�/H[LFDO�.QRZOHGJH�IURP�0DFKLQH�5HDGDEOH�'LFWLRQDULHV�
LQ�3K�'��WKHVLV��3RO\WHFKQLF�8QLYHUVLW\�RI�&DWDORQLD��%DUFHORQD��&DWDORQLD��

5L]N�� 2�� ������ 6HQVH� 'LVDPELJXWLRQ� RI� :RUG� 7UDQVODWLRQV� LQ� %LOLQJXDO� 'LFWLRQDULHV�� 7U\LQJ� WR
6ROYH� WKH� 0DSSLQJ� 3UREOHP� $XWRPDWLFDOO\�� LQ� 5&� ������� ,%0� 5HVHDUFK� 'LYLVLRQ�� 7�-�
:DWVRQ�5HVHDUFK�&HQWHU��1HZ�<RUN��86$��

6DUDVROD��,��������(XVNDO�+L]WHJLD��*LSX]NRDNR�.XW[D��'RQRVWLD��%DVTXH�&RXQWU\��

6FK�W]H��+��������$XWRPDWLF�:RUG�6HQVH�'LVFULPLQDWLRQ��LQ�&RPSXWDWLRQDO�/LQJXLVWLFV��YRO������QR����

6FK�W]H�� +�� ����D�� :RUG� 6HQVH� 'LVDPELJXDWLRQ� :LWK� 6XEOH[LFDO� 5HSUHVHQWDWLRQV�� LQ� 3URF�� RI� WKH
$$$,�:RUNVKRS�RQ�6WDWLVWLFDOO\�%DVHG�1DWXUDO�/DQJXDJH�3URFHVVLQJ�7HFKQLTXHV�

6FK�W]H�� +�� ����E�� &RQWH[W� 6SDFH�� LQ� 3URF�� RI� WKH� $$$,� )DOO� 6\PSRVLXP�� 3UREDELOLVWLF� $SSURDFKHV� WR
1DWXUDO�/DQJXDJH�3URFHVVLQJ�

6LQFODLU�� -�� �HG��� ������ &ROOOLQV� &2%8,/'� (QJOLVK� /DQJXDJH� 'LFWLRQDU\�� &ROOLQV� �/RQGRQ�
(QJODQG��
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6XVVQD��0��������:RUG�6HQVH�'LVDPELJXDWLRQ�IRU�)UHH�7H[W� ,QGH[LQJ�8VLQJ�D�0DVVLYH�6HPDQWLF
1HWZRUN��LQ�3URF��RI�WKH��QG�,QW��&RQI��RQ�,QIRUPDWLRQ�DQG�.QRZOHGJH�0DQDJHPHQW��$LUOLQJWRQ��86$��

6YDUWYLN��-���HG���������7KH�/RQGRQ�/XQG�&RUSXV�RI�6SRNHQ�(QJOLVK��/XQG�8QLYHUVLW\�3UHVV�

7RZHOO��*��DQG�9RRUKHHV��(�0��������'LVDPELJXDWLQJ�+LJKO\�$PELJXRXV�:RUGV��LQ�&RPSXWDWLRQDO
/LQJXLVWLFV��YRO������QR����

7VXUXPDUX��+���+LWDND��7���DQG�<RVKLGD��6��������$Q�DWWHPSW�WR�DXWRPDWLF�WKHVDXUXV�FRQVWUXFWLRQ
IURP�DQ�RUGLQDU\�MDSDQHVH�GLFWLRQDU\��LQ�3URF��RI�&2/,1*�

7YHUVN\��$��������)HDWXUHV�RI�6LPLODULW\��LQ�3V\FKRORJLFDO�5HYLHZ��YRO������QR�����SS����������

8UNLD��0��DQG�6DJDUQD��$��������7HUPLQRORJLD�\�OH[LFRJUDILD�DVLVWLGDV�SRU�RUGHQDGRU��OD�H[SHULHQFLD
GH�8=(,��LQ�3URF��RI�6(3/1��'RQRVWLD��%DVTXH�&RXQWU\��

8WL\DPD�� 0�� DQG� +DVLGD�� .�� ������ %RWWRP�XS� DOLQJQPHQW� RI� 2QWRORJLHV�� LQ� 3URF�� RI� WKH� ,-&$,
:RUNVKRS�RQ�2QWRORJLHV�DQG�0XOWLOLQJXDO�1DWXUDO�/DQJXDJH�3URFHVVLQJ�

8=(,�ODQWDOGHD�������+L]NXQW]DODULW]D���KL]WHJLD��8=(,��'RQRVWLD��%DVTXH�&RXQWU\��

9pURQLV�� -�� DQG� ,GH� 1�� ������ :RUG� 6HQVH� 'LVDPELJXDWLRQ� ZLWK� 9HU\� /DUJH� 1HXUDO� 1HWZRUNV
([WUDFWHG�IURP�0DFKLQH�5HDGDEOH�'LFWLRQDULHV��LQ�3URF��RI�&2/,1*��+HOVLQNL��)LQODQG���YRO�
��

9RVVH��7��������'HWHFWLQJ�DQG�&RUUHFWLQJ�0RUSKR�V\QWDFWLF�(UURUV�LQ�5HDO�7H[WV��LQ�3URF��RI�WKH��UG
&RQIHUHQFH�RQ�$SSOLHG�1DWXUDO�/DQJXDJH�3URFHVVLQJ��7UHQWR��,WDO\���SS����������

9RVVH��7��������7KH�:RUG�&RQQHFWLRQ��*UDPPDU�EDVHG�6SHOOLQJ�(UURU�&RUUHFWLRQ� LQ�'XWFK�� LQ
3K�'��WKHVLV��8QLW�IRU�([SHULPHQWDO�DQG�7KHRUHWLFDO�3V\FKRORJ\��8QLY��RI�/HLGHQ��+ROODQG��

9RVVHQ��3��DQG�6HUDLO�� ,��������'HYLO��D�WD[RQRP\�EURZVHU�IRU�GHFRPSRVLWLRQD�YLD� WKH� OH[LFRQ�� LQ
7HFKQLFDO�5HSRUW��)DFXOW\�RI�$UWV��8QLYHUVLW\�RI�$PVWHUGDP�

9RVVHQ�� 3��� 'tH]�2U]DV�� 3�� DQG� 3HWHUV�� :�� ������ 7KH� 0XOWLOLQJXDO� GHVLJQ� RI� WKH� (XUR:RUG1HW
'DWDEDVH��LQ�3URF��RI�WKH�,-&$,�:RUNVKRS�RQ�0XOWLOLQJXDO�2QWRORJLHV�IRU�1/3�$SSOLFDWLRQV�

9RVVHQ�� 3�� ������ 7KH� VWUXFWXUH� RI� OH[LFDO� NQRZOHGJH� DV� HQYLVDJHG� LQ� WKH� /,1.6�SURMHFW�� LQ� -��
&RQROO\�DQG�6��'LN��HGV���)XQFWLRQDO�*UDPPDU�DQG�WKH�&RPSXWHU��'RUGUHFKW��)RULV�

9RVVHQ��3��������7KH�HQG�RI�WKH�FKDLQ��:KHUH�GRHV�GHFRPSRVLWLRQ�RI� OH[LFDO�NQRZOHGJH� OHDG�XV
HYHQWXDOO\"��LQ�3URF��RI�WKH�&RQIHUHQFH�RQ�)XQFWLRQDO�*UDPPDU�

9RVVHQ��3��������5LJKW�RU�:URQJ��FRPELQLQJ�/H[LFDO�5HVRXUFHV� LQ� WKH�(XUR:RUG1HW�3URMHFW�� LQ
3URF��RI�(85$/(;�

:LONV��<���)DVV��'���*XR��&���0F'RQDOG��-�(���3ODWH��7���DQG�6ODWRU��%�0��������3URYLGLQJ�0DFKLQH
7UDFWDEOH�'LFWLRQDU\�7RROV��LQ�0DFKLQH�7UDQVODWLRQ��QR�����SS���������

:LONV�� <��� 6ODWRU�� %�0��� DQG� *XWKULH�� /�� ������ (OHFWULF� :RUGV�� 'LFWLRQDULHV�� &RPSXWHUV�� DQG
0HDQLQJV��7KH�0,7�3UHVV��&DPEULGJH��86$��

0LFURVRIW�&RUSRUDWLRQ�������:RUG����
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<DURZVN\�� '�� ������ :RUG� VHQVH� 'LVDPELJXDWLRQ� 8VLQJ� 6WDWLVWLFDO� 0RGHOV� RI� 5RJHW
V� &DWHJRULHV
7UDLQHG�RQ�/DUJH�&RUSRUD��LQ�3URF��RI�&2/,1*��1DQWHV��)UDQFH���SS����������

<DURZVN\�� '�� ������ 2QH� 6HQVH� SHU� &ROORFDWLRQ�� LQ� 3URF�� RI� WKH� �WK� '$53$� 6SHHFK� DQG� 1DWXUDO
/DQJXDJH�:RUNVKRS�

<DURZVN\��'��������'HFLVLRQ�/LVWV�IRU�/H[LFDO�$PELJXLW\�5HVROXWLRQ��LQ�3URF��RI�WKH�$QQXDO�0HHWLQJ�RI
WKH�$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV�

<DURZVN\��'��������8QVXSHUYLVHG�:RUG�6HQVH�'LVDPELJXDWLRQ�5LYDOLQJ�6XSHUYLVHG�0HWKRGV�� LQ
3URF��RI�WKH�$QQXDO�0HHWLQJ�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV�

<RNRL��7��������7KH�('5�(OHFWURQLF�'LFWLRQDU\��LQ�&RPPXQLFDWLRQV�RI�WKH�$&0��YRO������QR�����




