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DEFGHIHJKFL�MLHKNOE�PJFIQ�RFSO�POOK�TQOG�UJE�QFHLHKV�UJE�F�LJKV�IHWOX�DROHE�GOSOLJYWOKI�RFQ�OSJLSOG�UEJW�QZTFEO�QFHLQ�IJ

QYEHI�QFHLQ�FKG�JK�IJ�VFUU�EHVVHKVQX�DRO�UHEQI�WFQIQ�[OEO�QJWOIHWOQ�MJKQIETMIOG�TQHKV�QWFLL�GOMHGTJTQ�IEOOQ�MTI�UEJW�IRO

QRJEO�FKG�ROLG�TYEHVRI�IJ�YEJSHGO�PJFIQ�[HIR�QYOOG�HK�F�IFHL[HKGX�DRO�QWFLLOQI�PJFIQ�GHG�KJI�RFSO�QFHLQX

DEFGHIHJKFL�JYOK�MLHKNOE�PJFIQ�RFSO�POOK�TQOG�UJE�EOMEOFIHJKFL�QFHLHKV�HK�\HKLFKG]Q�MJFQIFL�FKG�FEMRHYOLFVJ�FEOFQ�UJE�F

LJKV�IHWOX�DRÔ�[OEO�FLEOFĜ�TQOG�UJE�IRHQ�YTEYJQO�P̂�F�UO[�YOJYLO�PFMN�[ROK�IRO�HQLFKGOEQ�[OEO�QIHLL�TIHLHQHKV�IROHE

PJFIQ�UJE�UHQRHKV�FKG�IEFKQYJEIFIHJK_�HXOX�IROHE�JEHVHKFL�YTEYJQOX�̀K�FGGHIHJK�IJ�IRO�IEFGHIHJKFL�PJFIQ_�YLOFQTEO�MEFUI

[HIR�QFHLQ�FEO�QIHLL�YEJGTMOG�TQHKV�IRO�MLHKNOE�PJFI�WOIRJG�JU�JSOELFYYHKV�YLFKNQX�DROQO�PJFIQ�FEO�QFHLOG�FKG�TQOG�IRO

QFWO�[F̂�FQ�WJGOEK�UHPEOVLFQQ�QFHLHKV�PJFIQX

DRO�WFaJEHÎ�JU�IROQO�UJEWOE�[JEN�RJEQOQ�JU�IRO�FEMRHYOLFVJ�RFSO�FL[F̂Q�POOK�YEHSFIOL̂�J[KOGX�bIHLL�IJGF̂_�IROQO

PJFIQ�FEO�YEHSFIOL̂�J[KOG�EOMEOFIHJKFL�SOQQOLQ�IRFI�FEO�TQOG�IJ�WFNO�QRJEI�IEHYQ�JE�OSOK�QYOKG�IRO�OKIHEO�QTWWOE

RJLHGF̂�JKX�bJWO�PJFIQ�FEO�FLQJ�J[KOG�P̂�FQQJMHFIHJKQ_�HK�[RHMR�MFQO�IROHE�YTEYJQO�HQ�IJ�YEJSHGO�HKIOEOQIOG�YOJYLO

[HIR�F�MRFKMO�IJ�IÊ�JTI�QFHLHKV�UJLLJ[HKV�IRO�IEFGHIHJKQ�JU�YEOSHJTQ�VOKOEFIHJKQX�DRO�FQQJMHFIHJKQ�FLQJ�YEJSHGO�IEFHKHKV

IJ�MRHLGEOK�FKG�̂JTKV�YOJYLO�JK�IRO�IEFGHIHJKFL�QFHLHKV�QNHLLQ�FKG�IRO�OSOÊGF̂�MRJEOQ�JU�JTE�FKMOQIJEQX

bFHLHKV�HQ�F�YJYTLFE�YFQIHWO�FWJKV�PJIR�IRO�LJMFL�YJYTLFIHJK�FKG�RJLHGF̂WFNOEQ�HK�IRO�MJFQIFL�FEOFQ�FKG�IRO

FEMRHYOLFVJX�DROQO�YJYTLFIHJK�VEJTYQ�[JEN�IJVOIROE�HK�IRO�EOLFIOG�FQQJMHFIHJKQ�FKG�GTEHKV�QFHLHKV�OSOKIQX�DRHQ�QOESOQ

IJ�HKMEOFQO�IROHE�QOKQO�JU�QJLHGFEHÎX

DRO�YTEYJQO�JU�IRO�WJGOEK�TQO�JU�JYOK�MLHKNOE�PJFIQ�HQ�IJ�MEOFIO�QJWO�QJEI�JU�F�MJKKOMIHJK�UJE�IRO�MJFQIFL�FKG�HQLFKG�YJYTLFIHJK�[HIR�IRO�JLG�MTLITEO�FKG�IJ�LOFEK�FPJTI�LHSHKV

P̂�IRO�QOF�FKG�KFSHVFIHKV�IRO�[FIOEQX�cTEEOKIL̂�IROEO�FEO�FPJTI�dee�IEFGHIHJKFL�MLHKNOE�PJFIQ�HK�VJJG�QFHLHKV�MJKGHIHJK�HK�\HKLFKGX�DRHQ�KTWPOE�GJOQ�KJI�HKMLTGO�[JJGOK

YLOFQTEO�MEFUI�[HIR�NOOLQ_�QTMR�FQ�IRO�UJLNPJFIX�̀K�FGGHIHJK_�IROEO�FEO�aTQI�TKGOE�IOK�JEVFKHQFIHJKQ�IRFI�MFK�PO�MLFQQHUHOG�FQ�IEFGHIHJKFL�PJFI�FQQJMHFIHJKQX�fFK̂�JEGHKFÊ�PJFI

MLTPQ�RFSO�F�QYOMHFL�GHSHQHJK�IRFI�UJMTQOQ�JK�TYRJLGHKV�IEFGHIHJKFL�QFHLHKV�YEFMIHMOQX�bJWO�FQQJMHFIHJKQ�FLQJ�UJMTQ�JK�WFKFVHKV�WTQOTWQX

gJFI�TQO�FKG�QFHLHKV�MFK�PO�GHSHGOG�HKIJ�I[J�GHQIHKMI�MFIOVJEHOQ�IRFI�GHUUOE�EOWFENFPL̂�UEJW�JKO�FKJIROEX�hEJTKG�F

GJiOK�MJWYOIHIHJKQ�FEO�ROLG�UJE�IROQO�PJFIQ�GTEHKV�IRO�QTWWOE�RJLHGF̂�QOFQJKX�DRO�WJQI�OKIRTQHFQIHM�MJWYOIHIJEQ

IJ[�IROHE�PJFIQ�UEJW�JKO�MJWYOIHIHJK�IJ�IRO�KOjI_�MEFSHKV�SHMIJÊX�DROQO�MJWYOIHIHJKQ�RFSO�RFG�F�QHVKHUHMFKI�HWYFMI�FQ

JLG�PJFIQ�LJKV�QHKMO�GOMJWWHQQHJKOG�RFSO�POOK�EOQIJEOG�FKG�EOLFTKMROGX�DRO�EOYFHEQ�YOEUJEWOG�JK�JLG�PJFIQ�RFSO

RFG�FK�OUUOMI�JK�IRO�YEOQOESFIHJK�JU�PJFI�PTHLGHKV�QNHLLQX�DRO�MJWYOIHIHJKQ�RFSO�FL[F̂Q�FIIEFMIOG�LFEVO�FTGHOKMOQ_�FKG

[RHLO�IRO�PJFIQ�FEO�WJJEOG_�IRÔ�MFK�PO�SHO[OG�UEJW�MLJQO�TYX�kROK�IRO�QFHLQ�FEO�RJHQIOG_�IRO�FTGHOKMO�MFK�[FIMR�IRO

PJFIQ�QFHLHKV�FKG�TQTFLL̂�UJLLJ[�IRO�MJWYOIHIHJK�UEJW�IRO�QRJEOLHKO�FKG�YHOEQX

h�MJWYLOIOL̂�GHUUOEOKI�VEJTY�JU�TQOEQ�HQ�UJEWOG�P̂�IRJQO�YOJYLO�[RJ�RFSO�MRJQOK�IROQO�JYOK�MLHKNOE�PJFIQ�FQ�YLOFQTEO

MEFUIX�DRÔ�TQO�IRO�PJFIQ�IJ�WFNO�GF̂�IEHYQ_�OKaĴHKV�IRO�UHKO�[OFIROE�GTEHKV�IRO�QTWWOE�RJLHGF̂�QOFQJKX�DRO�LFEVOE

PJFI�ÎYOQ�FEO�OZTHYYOG�[HIR�F�QWFLL�MFPHK_�WFNHKV�F�WTLIHlGF̂�JE�l[OON�QFHLHKV�RJLHGF̂�OFQHOE_�POMFTQO

FMMJWWJGFIHJK�HQ�FL[F̂Q�FSFHLFPLOX�DROQO�PJFIQ�FEO�KJEWFLL̂�VFUU�EHVVOG�FKG�MFK�OFQHL̂�PO�WFKFVOG�P̂�F�QHKVLO

YOEQJK_�QHWHLFEL̂�IJ�IRO�QWFLLOE�SOQQOLQX�DRO�LFEVOE�PJFIQ�FLQJ�WJIJEQ�FQ�F�QYOMHFL�UOFITEO_�[RHMR�YEJSHGOQ�F�MOEIFHK

QOKQO�JU�QOMTEHÎ�FKG�OLHWHKFIOQ�FK̂�MRFLLOKVOQ�MFTQOG�P̂�MFLW�[OFIROE_�IROEOP̂�OKQTEHKV_�UJE�OjFWYLO_�IRFI�YEOl

GOIOEWHKOG�QMROGTLOQ�MFK�PO�NOYIX

mnopqo�rsts�HQ�F�KJIFPLO�uJEGHM�OSOKI�IRFI�[FQ�OQIFPLHQROG�P̂�QFHLHKV�OKIRTQHFQIQ�HK�vLFKGX�bHKMO�wxyz_�FYYEJjHWFIOL̂�dee�uJEGHM�MLHKNOE�PJFI�OKIRTQHFQIQ�RFSO�POOK�QYOKGHKV

F�[OON�IJVOIROE�HK�{TL̂�TKGOE�IRO�ULFV�JU�mnopqo�rstsX�DRHQ�OSOKI�RFQ�POOK�JEVFKHQOG�FKKTFLL̂_�FKG�RJQIOG�HK�ITEK�P̂�vLFKG_�uJE[F̂_�b[OGOK_�|OKWFEN�FKG�IRO�\FEJO�̀QLFKGQX

DRO�OSOKI�RFQ�POOK�ROLG�HK�\HKLFKG�IREOO�IHWOQ_�FKG�IRO�KOjI�JKO�[HLL�IFNO�YLFMO�HK�dewyX�|TEHKV�IRO�[OON_�IRO�YFEIHMHYFKIQ�RFSO�F�MRFKMO�IJ�QFHL�JK�JIROE�uJEGHM�MLHKNOE�PJFIQ
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@A�BCDEF�GH�FIE�JCKEJLMNNFD�LAOIE�IE�PGCJGEF�QRHIOIICSIT�UKF�VAEND�LHMNNWH�CKNNIH�IE�CKOIE�HWFFLAOX�IE�VWOWHSEKYD

ICCIH�IE�SJROLAO�LMNNF�YA�JCKEJT�ZPIE�WV�YCDSO[�W\]�YCAOLAODH�IHSGOOIH�OHGLAODHED�K�VAEND�]IV�KFDN�GH�QWHOQDHDEFI

JCKEJLMNNFD�OHGLAODH�PGCLIJDEOD�QRH�DCCD�ACGEEKENDHT

ÎO�QKEES�QCIHD�QRHIEKENDH�SWV�_YYV_EOHDH�OKCC�LH_JIO�DP�FI�OHDFKOKWEICCD�LAOOMYIHEDX�OTÌT�BCDEFS�aJROLAOSQRHIEKEN�HQ

SWV�LCTDT�CAOKO�LMNND�QCIHD�EMD�JCKEJLAODHX�BCDEFS�bHGVWOWHLAODH�HQ�SWV�WHFEDH�IOO�AHCKNO�SEKYGPIEOMH�VIF�VWOWHSEKYWH�H_EO�BCDEFX�W\]�c\JIHR�dIVLMNFSQRHIEKEN�SWV

DEWHFEDH�@WSOHWFFIE�RPIH�BCDEFS�]DP�VIF�OHDFKOKWEICCD�LH_JSLAODH�PDHeI�AHT�̂ISSD�QRHIEKENDHS�PIHJSDV]IO�QRH_OSGOOIH�DOO�FIO�QWHOSGOOEKENSPKS�LMNNS�EMD�LAODH�YA�JCKEJT

fOO�LMNND�IE�LAO�YA�JCKEJ�KEEILGH�DOO�VDE�SDVVDEQWNDH�LAOIES�LWHFCGNNEKEN�SA�DOO�LWHFIE�RPIHCDYYDH�PDHDEFHDT�̂IE

JDEO�SWV�FA�_YYSOAH�PKF�PDHeI�LWHFSQWN�JDCCDS�JCKEJT�gDE�LMNNIH�LAOIE�DEOKENIE�]ICO�IQOIH�RNWEVAOOX�VIH�WPDECKNO

KFDNX�ICCIH�IQOIH�VDCCDH�SWV�DENIH�]_H�LAOIES�QWHV�SC_OCKNIE�SJD�LCKT�hGH�LAOIE�GH�QGHFKNO�LWHFCDNF�SGOOIH�VDE�SYDEOIE

YA�YCDOS�QRH�DOO�QRHSOGHJD�W\]�NDHDEOIHD�LAOIES�QWHVT

bHDFKOKWEICCO�LMNNS�LAODHED�DP�Q_H_�YA�BCDEFX�LAFI�LWHF�W\]�SYDEOX�VIE�GPIE�DEFHD�OHGSCDN�]DH�QRHIJWVVKO�SASWV

OTÌT�DSY�OKCC�RJWHT�aOGPDHX�SYDEOX�JEGE�W\]�PHGENIH�PDH�DP�OHDFKOKWE�JHWJP_̀ED�ODCCHROOIH�VIE�YA�SIEDHI�OKF�]DH�VDE

W\JSA�DEPGEO�LDSDFI�HKLLSYDEO�PKF�LMNNIE�DP�VWFIHEDHI�JCKEJLAODHX�OTÌT�VWOWHSEKYWHT

hGH�VDE�LMNNIH�YA�JHDPICC�NRH�VDE�OPGHO�WVi�VDE�LMNNIH�QRHSO�SYDEOIE�W\]�YCD\IHDH�_O�FIV�CGENS�VIF�JRCIET�aIFDE

JCGH�VDE�SYDEOIE�VIF�LWHFCGNNEKENIEX�SWV�FA�LCKH�]ICO�eGVE�W\]�_ODE�JCKEJJDEOIHT�jHDPICCLMNNI�DEPGEFS�WQODSO�QRH

SORHHI�LAODHX�SWV�NDCIDSIH�W\]�SJWEDHIX�PKCJD�W\JSA�]DH�IE�SODHJ�OHDFKOKWE�YA�BCDEFT

@A�BCDEF�QKEES�_YY�OKCC�kl�VIOIH�CAEND�LAODH�LMNNFD�YA�JCKEJX�OTÌT�SINICS_VYIE�mI]_X�W\]�E_�LMNNS�GPIE�IE�kn[VIOIHS

eDJO�YA�JCKEJT�gIE�FI�VISO�QRHIJWVVDEFI�JCKEJLAODHED�GH�VKEFHIi�QHAE�SOWHLAODH�YA�\D�ko�VIOIHX�SJROLAODH�YA�_EFIH�p�VIOIH�W\]�e_CCWH�W\]�RJWH�YA�_EFIH�q�VIOIHT

rEWV�RHKJIO�BCDEF�VIF�SKED�\D�sooo�]WCVDH�PDH�FIE�JCKEJLMNNFD�LAOIE�IE�SeGCPJCDH]IO�K�SA�NWOO�SWV�DCCD�]_S]ACC�_EFIH�]ICD�FIE�OKF�FA�FI�QCISOD�CIPFI�DP�]DPIO�ICCIH�PKF�J_SOIET

tAODHED�DEPGEFIS�OKCC�K�SOWHO�SIOO�DCCD�SMSSCWH�YA�SVALH_JIE�K�SJGHNAHFIEi�QRH�DOO�QKSJDX�QHDJOD�Fe_H�OKCC�]WCVDHED�QRH�LIOIX�HW�OKCC�]WCVDHED�QRH�DOO�VeRCJD�W\]�QRH�DOO�OHDESYWHOIHD

PDHWH�OKCC�VDHJEDFIH�W\]�SOGFIH�QRH�DPSDC_�DP�NAHFIES�YHWF_JOIHT

bHDFKOKWEICCO�LMNNFI�FI�QCISOD�SKED�INED�LAODHX�AOVKESOWEI�FI�VKEFHI�SWV�e_CCWH�W\]�RJWHX�VIFDE�VDE�OWN�IVWO�IHJGEFD�LAOLMNNDHI�K�]IVVIO�_EFIH�PKEOIHOKF�QRH�DOO�LMNND

SORHHI�LAODH�SWV�SJROLAODH�W\]�SOWHLAODH�OKCCSDVVDES�VIF�FIVT

hGH�VWOWHIHED�NeWHFI�SKOO�KEOAN�K�SJGHNAHFIE�K�LRHeDE�DP�kuoo[ODCIO�QRHGEFHDFIS�LAODHEDS�SJHWP�QRH�DOO�LGOOHI�YDSSD�FIE�EMD�QHDVFHKPEKENSQWHVIE�W\]�FI�SINCDEFI�LAODHED�]RCC

YA�DOO�QRHSPKEED�W\]�H_OOED�LWHO�K�PDSSDHED�YA�kuso[ODCIOT�gIE�SDVOKFKNO�YALRHeDFIS�FIE�HIPKODCKSIHKENSHRHICSI�SWV�KFDN�KEEILGH�DOO�FI�OHDFKOKWEICCD�JCKEJLMNNFD�LAODHED�YA

BCDEFX�VIF�NDQQIC[�ICCIH�SYHKHKNNX�]DH�QAOO�IOO�EMOO�CKP�SWV�QHKOKFSLAODH�W\]�DOO�FIO�YANAH�EMYHWF_JOKWE�DP�FISSD�LAODHT�ZPIE�KEOHISSIO�QRH�VWOWHSEKYWH�LMNNFD�YA�JCKEJ�]DH�QAOO�IE

YAEMOOQRFICSIX�NDVCD�LAODH�H_SODS�_YY�W\]�EMD�LMNNST

@A�BCDEF�QKEES�KENIE�LAOLMNNDH_OLKCFEKENT�̂GHIVWO�QKEES�FIO�IOO�JEDYYO�ko[ODC�LAOLMNNDHIX�LAFI�MENHI�W\]�GCFHIX�W\]�FIO�]DH�Q_EEKOS�IOO�KEQWHVICCO�W\]�KLCDEF�FICPKS

QWHVDCKSIHDO�CGHCKENSSMSOIV�SWV�]DH�SYHKFKO�J_ESJDYIE�WV�]DEOPIHJIO�PKFDHIT�tAOLMNNDHED�GH�OKCC�RPIHPGNDEFI�FIC�VGEX�VIE�FIO�QKEES�K�DCCD�QDCC�IE�_OLKCFDF�W\]�PIHJSDV

JPKEECKN�LAOLMNNDHI�YA�BCDEFT�vWHOQDHDEFI�QRHIJWVVIH�FIO�W\JSA�IOO�PKSSO�]WLLMLMNNDEFI�DP�JCKEJLMNNFD�LAODH�YA�BCDEFX�QHGVSO�DP�RJWH�W\]�e_CCWH�VIE�KLCDEF�GPIE�DP�SORHHI

LAODHT

bHDFKOKWEIE�VIF�JCKEJLMNNFD�LAODH�YA�BCDEF�GH�SODHJ�W\]�FIO�QKEES�KENIE�WVIFICLDH�HKSJ�DOO�FIE�FRH�_OT�cOO�QCIHODC�ACGEEKENDH�]DH�_OLKCFDO�SKN�YA�DEFHD�SOGCCIE�K�hWHFIEX�OTÌT

PKF�vWSIE�vWCJ]RNSJWCD�K�hWHNI�ICCIH�K�aOIES_EF�K�aPIHKNIX�W\]�SIFDE�AOIHPGEO�OKCC�BCDEF�QRH�DOO�_ORPD�SKOO�MHJIT�rFDN�DEPGEFS�LAODHED�SA�NWOO�SWV�_OISC_ODEFI�QRH�QHKOKFSLH_J�W\]

SA�CGENI�FIO�QKEES�KEOHISSIHDFI�JRYDHI�JWVVIH�LAOLMNNDHED�DOO�J_EED�QRHSRHeD�SKN�YA�SKOO�]DEOPIHJT�̂IO�GH�FW\J�FMHO�DOO�LMNND�EM�LAOX�SA�VAEND�LAOLMNNDHI�QAH�KFDN�RPIHCIPD�YA

HIYDHDOKWEIH�DP�LAODH�SEDHDHI�GE�YA�EMLMNNIET

BCDEFS�aJROLAOSQRHIEKEN�HQ
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9���'����������*�����!�����#��'��� !�� �(':�'����������"#�$ �$*�� ���(-.�*��-�����0 ���'�����$�'����#���%�2����

�����'���$*�� ���'����(������������)�$('���������.�� �6�'��(-.�0 ����������� ��%�;��!�����������!���$�(" �$ �"#�

$ #������ ��)�$('������$���(-.�$�(����)�!�����(-�$��.������$ ���� ���� �(��*�������%

���������"���$�0**� ����<=�'� ����������� ����������*�������)� %�1%�$����$0'*���>�.0)�(-.��0�����$��!������<?,'� ��$

6�� �*�������%�8������'�$ �"#���(''������������ ��������'�����:�"����$ (��� ���*��-��<@�'� ��)�$�# �� ���*��0�����A�'� ���(-.�60��(��(-.�#�(��*��0�����B�'� ��%

C�('�#���� �������'���$����-��D@@@�.(�'���!��������������������� ������$6��!����.� ���$���(  �$('������.0$.����0�����.�������� ���������"��$ ����!����!�.�!� �������!����0$ ��%

E� �������!����$� ������$ (� �$�  ������$�$$�(��*��$'���0������$���������:�"#���  �"�$��)�"��� ���60�� ����.(�'�����"#���� �)��(� ����.(�'�����"#���  �'6#����(-.�"#���  � ���$*(� ���

!��(�� ����'���������(-.�$ �����"#���!$��0��!�������$�*�(�0� ��%

3���� �(���� �����������"��$ ��$����������� ��)�� '��$ (������'������$('�60��(��(-.�#�(�)�'�����'��� (���'( ����������� ����������.�''� �0�����!�� �� ���"#���  ������

$ #������ ���$('�$�# �� ���(-.�$ (��� ��� ���$�''��$�'�����'%

9���'( (�������6(����$�  ��� �����$�������������#�6����!�<F@@, ��� �"#��������$��� ����$�$��(!�"#���  ���  ���*�$$����������"��'���!����$"(�'���(-.����$���������� �����.#��

*���  �"#�$!�����(-.��0  ����(� ���!�$$�����*��<FD@, ��� %�8���$�' ���� �*��#�6���$�������!� ���$�����$�#���$��$('���������������  ���� ���� �(�������������������� �����*�

�����)�'�����""��,�������$*������)�.���"�  ��  ���  ���!�$('�"�� ��$�� ���(-.��  ��� �*�������*�(�0� �(���!���$$���� ��%�+!����� ��$$� �"#��'( (�$��*(���������*��������.���"�  ���

*���  "#���$�)���'����� ����0$ �$�0**�(-.���������$%

���������"���$��������� ������0 ��������%�/���'( �"���$��� ��  ����** �<@, ����� �������)������������(-.������)�(-.��� �.���"0��� $��  ���"(�'��� �(-.�����������!�$

"(�'���$��� ��������$$�$ �'�$('�.���$*���� ��0�$��*���('�.�� !���� �!�����%�E� ������������ ����#!��!�����������'��)�'����� �"���$��������"�������0 �������(-.�!���$�'

�!��������� ��������*�������%�G(� "�������"#���(''����� �(-�$���  �!�$$ �.(�������������!��������������� ���*�������)�"��'$ ��!�#�(��(-.�60��(��'�����������!����!�$ #���

�� ��%

3���� �(����'����������������� ���*�����������$ ����(-.��� �"���$�������('����������$���  ������#��0 %�4  �"��� ��������������.���0 ����� �$���*��������$ ��������9(����)� %�1%

!���G($���G(��.#�$�(�����9(������������2 ��$0�����2!�����)�(-.�$������ ��!�� � ����������"#���  �0 #!��$�  �����%�C������!���$��� �����$���(  �$('�0 �$�0 �����"#��"�� ��$��0��(-.

$���������� �"���$��� ��$$�������#*�����(''����� ����������  ��0����"#�$#�6��$���*��$�  �.�� !���%�/� �����(-����� ��  ������������ )�$��'������� ��������"��������#!����!��*�

��*��� �(�����!��� ���$����������*����������%

�����$�2�# �� $"#��������"

HIIJKLLMMMNOPQIRSIOTQUVWXWYVWNSZ

HIIJKLLMMMN[S\OSNSZ

HIIJKLLMMMNS]SWISNSZ

_̂ISU�Q[H�R_IR̀YYVUX�X�a]SWbO�cOIUS�OPdUY_Ub�efghiejkh�lejmfn�ocUWUQQOp�̂XUYVUN

qOI_]dWbOPS�TXOPVR_ISU�TcUU�Q[H�Wr�lejsfn�ocUWUQQOp�̂XUYVUN

t
uv
�w�xyz�{x���|x}��~��w��
����
�
	�
�x�w�

�dU�RQUb]dYYWXWYVW�dU�P]SU�OdIIVU��SW�OJSWIVW�J_
J]SIO�TcU�SII�TcUOIdUPS�Q[H�YSUSWIVUS�OPUQ�VIO�TQU�N

t
uv
�	w�
v�
�
	�
�x�w�

��
	�
�x�w�|��
�����	�xyz�z�|
x��


�u�}w	�
�	w�
v�
�
	�
�x�w�

��
	�
�x�w�|�{�
}
�	

��
u��|x}�|
����
�x}�{u�|�
�w


��������

����������



�������� ���	
��

���������������	��������	���
��������

������������	��
������������ �
�����	
��

��!�����!��!���	� ���

"���#$�
�$%��#��
�&�������	�������'())�*�+&
	,�-�.���/���0�1�2�	�-�3��
���

4�$�����	�#&���$%��	��'���5*�+&
	,�-�.���/���0�1�2�	�-�3��
���

6���������#�$7�8������������	��
������������ ��	�������9�����:���	
��

��!�����!��!���	�0$����:��8

;<=>�?@AB�C@>�D@>E�BF=EBF�GH�IJ�K@LM<�INOPQ�@E�ORSTUV

W$	��	����������������	����WW�XY������	�����$���� ����	$����



Clinker-built boats on the Åland Islands
Excerpt from Åland's inventory

[PICTURE TEXT]
When the planking is complete, the frames are set in place to stiffen the hull and fix its shape.

Practitioners and people who know the tradition well
Clinker-built boats are a familiar phenomenon on the Åland Islands. Bobbing at many jetties you
are likely to see a skiff, a double-ender with an inboard motor or a drifter built in the clinker style.
Although fiberglass and steel boats have replaced wooden boats in many households today, the
traditional clinker-built wooden boats are still well known to all Ålanders. There are also several
organizations that encourage the use of the traditional boat types, including the Ålands
Skötbåtsförening, which has commissioned several new clinker-built boats, Ålands Trämotorbåtar,
which organizes an annual event for double-ended powerboats around Åland, and Eckerö
Hembygdsförening, which organizes the Postrodden race for traditional working vessels on the
Sea of Åland every year. The activities of all these groups depend on the continued construction of
new clinker-built boats.

Practicing the tradition
Clinker construction (also known as lapstrake) is a method of planking a boat so that the edges of
the planks overlap. The lip where two planks come together is called a “clink.” Clinker-built boats
can be constructed wholly by eye, although that is unusual today. More commonly, molds are used
to define the final form of the boat. In clinker-built boats, the hull is constructed first. When it is
complete, frames are fitted inside the planking to stiffen the hull and fix its shape.

Traditionally, clinker-built boats on Åland used pine for both planking and frames. But other wood
species have also been used. The öka, for example, which is a type of skiff, could be built of
aspen. For curved elements of the boat such as the stems, frames and knees, it was traditional to
use pine roots with a natural crook. Later, steam-bent frames began to be used, for example in
modern motorsnipor (double-ended powerboats).

Carvel construction is the reverse of clinker construction: first the frames are built and spaced
along the keel, and then the planking is attached to the frames. The planks are laid edge to edge
and do not overlap. Carvel construction is more common on larger craft, such as ketches and
schooners, which also have a strong tradition on Åland.

There are examples on Åland of clinker-built boats up to 13 meters long, such as the Jehu, a well-
boat. A 14-meter clinker-built yacht is also currently under construction. But most of the clinker-built
boats on Åland are smaller, ranging from storbåtar (fishing and transport boats) some 10 meters in
length to skötbåtar (drifters) of no more than 7 meters, to jullor and ökor (square-sterned skiffs,
keeled and flat-bottomed respectively) that are less than 5 meters in length.

In the island state of Åland—which has some 6,000 islets!—the clinker-built boat was the natural
choice for nearly all households during an age when most people still lived off the sea or dwelt by
the coast. For small farmers in the archipelago, these boats were indispensable: they were used
for fishing, for ferrying livestock to pasture on other islands, for rowing out to do the milking, and for
transporting the produce of the farm to sell at markets and in larger cities.

Traditionally, most people built their own boats, at least when it came to the small skiffs. But it was
also common for families to board established boatbuilders in their homes during the winter
months and work with them to build bigger craft such as drifters and the large storbåtar.



Passing down the tradition
When motors first came into use in the archipelago in the early twentieth century, hulls were
redesigned to accommodate this new method of propulsion. By the 1960s, the traditional sailboats
were largely phased out, left to rot amidst the reeds. Simultaneously, however, a revitalization
movement began, so that the traditional clinker-built boats of Åland with gaff rigs and spritsails
have now gained new life as pleasure craft, and new boats of this type are again being built. There
has also been a rebirth of interest in clinker-built double-enders (with motors), with old boats being
spruced up and new ones built.

There is no boatbuilding school on Åland. But Åland does have about ten boatbuilders, young and
old, and an informal system of apprenticeship (at times partly formalized) has helped to transmit
knowledge of the craft. Although nearly all the Åland boatbuilders are men, Åland does have at
least one trained woman boatbuilder actively practicing the profession. There are also some
Ålanders who build clinker-style boats as a hobby: mainly skiffs, but also some larger craft.

The future of the tradition
The tradition of clinker-built boats on Åland is strong and in no immediate danger of dying out.
Some Åland boatbuilders have trained in other Scandinavian countries, for example at Fosen
Folkhögskola in Norway or in Stensund in Sweden, and returned to Åland to practice the craft.
Today, clinker-built boats are almost exclusively used for recreation, and as long interested
customers exist, boatbuilders will be able to make a living at their craft. But building new boats is
expensive, so many modern boatbuilders rely on repair jobs rather than new commissions.

Actors behind the proposal
Ålands Skötbåtsförening rf

Websites
http://www.skotbatsforeningen.ax
http://www.cajsa.ax
http://www.alanta.ax
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