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A CASE OF LYTIC METASTASES

OF A CARCINOMA FROM THE OSSUARY 

AT HALLSTATT (UPPER AUSTRIA)
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PROLOGUE

&N CM Q?FF EHIQH NB;N #OA?H 0NLIOB;F	 JBSMC=C;H ;H>
?RJ?LN CH ; P?LS <LI;> P;LC?NS I@ G?>C=;F BCMNILC=;F	
;L=B;?IFIAC=;F	 ?ASJNIFIAC=;F ;H> ;HNBLIJIFIAC=;F	
J;F;?IJ;NBIFIAC=;F MNO>C?M	 Q;M J;LNC=OF;LFS CHN?L?MN?> 

CH NB? BCMNILS ;H> J;F?IJ;NBIFIAS I@ H?IJF;MNC=
>CM?;M?M� �==IL>CHA NI 7CHE ����� �BCM >??J CHN?L?MN
CH NBCM NIJC= Q;M ;FL?;>S ;JJ;L?HN CH BCM ?;LFS
JO<FC=;NCIHM IH >Co?L?HN H?IJF;MGM CH ;H=C?HN
#ASJNC;H L?G;CHM� �0NLIOB;F ����	 ����;	 <��

ANTHROPOLOGIE



�GIHA NB? NL?G?H>IOM HOG<?L I@ BCM =F?;L ;H>
>?N;CF?> >?M=LCJNCIHM I@ NB? J;NBIFIAC=;F ?PC>?H=? ;L?
M?P?L;F IONMN;H>CHA =;M?M I@ OHOMO;F <?HCAH NOGILM	
?�A�	 I@ �;HACI� V<LIG;M ;H> IMN?IG;M �0NLIOB;F .= *5�
�����	 =;F=CV?> GSIG;? ON?LC �0NLIOB;F	 ’OHAQCLNB
�����	 ;H> ; P?LS L;L? =;M? I@ ; M;=L;F H?OLCF?GGIG;
�M?? 0NLIOB;F	 ’OHAQCLNB ����� 1B? G;DILCNS I@ BCM
=IHNLC<ONCIHM >?;FN QCNB NB? >Co?L?HNC;F >C;AHIMCM I@
G;FCAH;H=C?M	 ?�A�	 GOFNCJF? GS?FIG;M �;GIHA NB?G NB?
GC>>F? +?IFCNBC= MJ?=CG?H @LIG *;O?L�3C?HH;	
0NLIOB;F ����;�	 ; �JLI<;<F?� ?JCJB;LSHA?;F =;L=CHIG;
�0NLIOB;F ����;�	 ;H> >Co?L?HN @ILGM I@ �GCR?>�
G?N;MN;NC= =;L=CHIG;M�	 M?? 0NLIOB;F ����	 0NLIOB;F
����<	 0NLIOB;F ���	 0NLIOB;F	 3SBHgH?E ���� ;H>
����	 0NLIOB;F ����	 0NLIOB;F	 (LCNM=B?L ���� ;H> ����	
0NLIOB;F ����<	 ;H> ����=	 ����	 ����	 ����	 ����;
;H> ����<	 0NLIOB;F .= *5� ����	 +wG?vEIPg .= *5� ����	
0NLIOB;F .= *5� ����	 ����;	 ;H> ����<	 0NLIOB;F ����;
;H> ����<	 !OBCA .= *5� ����	 *;SM .= *5� ����	 0NLIOB;F
����	 0NLIOB;F .= *5� ����	 %ILgvEIPg .= *5� ����	
0NLIOB;F ����;	 ����<	 ����=	 ����>	 ;H> ����?	
3SBHgH?E .= *5� ����	 +wG?vEIPg .= *5� ����; ;H>
����<	 4;E?FS .= *5� ����	 3SBHgH?E .= *5� ����	
0NLIOB;F �	 0NLIOB;F .= *5� �	 0NLIOB;F ��	
e?@vgEIPg .= *5� ��	 0NLIOB;F	 +wG?vEIPg �� ;H>

��	 0NLIOB;F ��	 0NLIOB;F .= *5� ��	 +wG?vEIPg
.= *5� ��	 0NLIOB;F .= *5� ��	 ��;	 ;H> ��<��
1BOM	 BCM ?oILNM Q?L? ;FQ;SM ILC?HN?> NI �?MN;<FCMB
JLI@IOH> >Co?L?HNC;F >C;AHIM?M @IL G;FCAH;HN NOGIOLM
NB;N ;JJ?;L?> NI <? P?LS >Cp=OFN NI >CMNCHAOCMB CH >LS
<IH?M� �7CHE ����� 1BCM CHN?L?MN Q;M ;FMI ;FL?;>S
GCLLIL?> CH ; MN;N?G?HN CH ����	 QB?L? B? ;NN?GJN?> NI
�=IFF?=N ;FF ;P;CF;<F? JO<FCMB?> ?PC>?H=?	 NBOM =L?;NCHA
; >;N;<;M? @IL GIL? >?N;CF?> MNO>S� I@ G;FCAH;HN
NOGIOLM� *IL?IP?L	 B? ;FMI ;ME?> @IL NB? M?H>CHA I@
�H?QM I@ H?Q VH>CHAM I@ G;FCAH;H=C?M� NB;N B? QIOF>
>??JFS ;JJL?=C;N? �0NLIOB;F ������

&H ����	 B? <?=;G? ;NNL;=N?> NI ; MEOFF ILCACH;NCHA
@LIG NB? %;FFMN;NN
=B;LH?F BIOM? �CHP?HNILS HOG<?L I@
NB? +%* 3C?HH;� *+ �����	 NB;N Q;M OH>?L MNO>S <S
IH? I@ NB? ;ONBILM �0=B;G;FF ����	 �20>;. ��� &H N?LGM
I@ @?;NOL?M	 NBCM =;M? L?M?G<F?M ; MJ?=CG?H @LIG ;H
IMMO;LS ;N (xNCHS �"T?=B /?JO<FC=� NB;N Q;M >C;AHIM?>
<S 0NLIOB;F .= *5� ������ ;M ; �OH;HCGIOMFS 8Z9
JL?M?H=? I@ IMN?IFSNC= G?N;MN;M?M I@ =;L=CHIG;�� &H
PC?Q I@ NB? @OH>;G?HN;F H??> B? JICHN?> ION ;FL?;>S
G;HS S?;LM ;AI �0NLIOB;F ����� ;H> CH L?A;L> I@ NB?
MNCFF ;=NO;F M=C?HNCV= L?F?P;H=? I@ NBCM NIJC=	 Q? ;CG NI
?HF;LA? NB? >;N;<;M? I@ G;FCAH;H=C?M B? MOAA?MN?> <S
NB? JL?M?HN MNO>S I@ NB? %;FFMN;NN
MEOFF�
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INTRODUCTION

#4.5.=*5 .?2-.7,. 8/ ,*7,.; 27 =1. 9*<= 
#PC>?H=? I@ H?IJF;MNC= >CM?;M? B;M ;FL?;>S <??H

L?JILN?> @IL JL?
BOG;H @IMMCFM ;M Q?FF ;M @IL ?;LFS
BIGCHCHM �?�A�	 )?;E?S ���� ;H> ����	 *IHN;AO ����	
1I<C;M ���	 0N;NBIJIOFIM ����	 ";J;MMI ��	 -B?F;H
.= *5� ��	 ’IBHMIH ���	 ,>?M .= *5� ���	 /;H>IFJB

5OCHH?S .= *5� ����� �?MC>?M NB? BCMNILC=;FFS IF>?MN ;H>
P;LCIOMFS CHN?LJL?N?> =;M? I@ (;H;G CH (?HS; �?�A�	
)?;E?S ����	 1I<C;M ���	 -B?F;H .= *5� ���	 NQI
L?=?HN =IHNLC<ONCIHM ?PC>?H=?> IMN?IA?HC= H?IJF;MGM
CH MJ?=CG?HM <?FIHACHA NI NB? ?RNCH=N BOG;H FCH?;A?�
NB? ?;LFC?MN BIGCHCH =;H=?L	 ;H CHP;MCP? <?HCAH IMN?IC>
IMN?IG; CH NB? MJCH? �3?LN?<L; 2�4� ��
���	 >;N?M NI
;JJLIR� ���
GCFFCIH
S?;LM ;H> Q;M >C;AHIM?> CH
; DOP?HCF? ME?F?NIH I@ �><=;*5892=1.,>< <.-2+* @ILG NB?
*;F;J; MCN? �0IONB �@LC=; �/;H>IFJB
5OCHH?S .= *5�
����� 1B? AL?;N ;HNCKOCNS I@ H?IJF;MGM <?=;G?
MO<MC>CM?> <S ; M?=IH> MJ?=CG?H QBCF? L?
;H;FSMCHA
; ��� NI ���
GCFFCIH S?;L IF> BIGCHCH G?N;N;LM;F
@L;AG?HN @LIG 0Q;LNEL;HM �0(�����	 "L;>F? I@
%OG;HECH> �0IONB �@LC=;� NB;N ?RBC<CNM ;H
IMN?IM;L=IG; �,>?M .= *5� ����� �FMI QCNBCH NB?
-;F;?IFCNBC= BOG;H @IMMCF L?=IL> I@ NB? +?;H>?LN;FM	
; MJ?=C?M EHIQH ;M <?CHA NB? <?MN L?JL?M?HN?>	 NQI
=;M?M	 ; V<LIOM >SMJF;MC; CH ; LC< L?=IP?L?> @LIG NB?
(L;JCH; MCN? ;H> ; JIMMC<F? <?HCAH ;FN?L;NCIH NB;N
=IH=?LHM NB? J;LC?N;F <IH? I@ NB? 0N?NN?H && MJ?=CG?H	
B;P? <??H L?JILN?> �*IHA? .= *5� ���	 "T;LH?NTEC
����� -LIFC@?L;NCP? =B;HA?M I@ <?HCAH H;NOL? Q?L?	 ?�A�	
C>?HNCV?> CH NB? 2JJ?L -;F;?IFCNBC= VH>CHAM I@ *F;>?v
;M Q?FF �1?M=BF?L
+C=IF; .= *5� ���� 0O=B ;FN?L;NCIHM
B;P? X CH =IHNL;MN NI G;FCAH;H=C?M X KOCN? I@N?H <??H
L?ACMN?L?> CH ;H=C?HN BOG;H L?FC=M	 <ON HIN
MSMN?G;NC=;FFS� -LCG;LS G;FCAH;HN <IHS NOGIOLM Q?L?
L;L? CH JL?BCMNILC= NCG?M >O? NI M?P?L;F L?;MIHM�
N;JBIHIGC= =B;HA?M�;LN?@;=N I@ JL?M?LP;NCIH ;H>
M;GJFCHA <C;M �,>?M .= *5� ����	 FIQ G?;H FC@?
?RJ?=N;H=S ;GIHA JL?
GI>?LH MI=C?NC?M	 CH;>?KO;N?
>C;AHIMCM >O? NI NB? F;=E IL FCGCN;NCIH I@ MI@N NCMMO?	
;H> CH?p=C?HN CG;ACHA N?=BHCKO?M ��?=E?N ���	 IL
L?M?;L=B?LM >C> HIN B;P? ; MOp=C?HN >C;AHIMNC=
?RJ?LNCM? ;H>�IL Q?L? JL?I==OJC?> QCNB INB?L L?M?;L=B
;CGM �0NLIOB;F ������ $IFFIQCHA ,>?M �����	 NB? L;L?
CH=C>?H=? I@ ?PC>?H=? I@ H?IJF;MNC= >CM?;M? �=;H <?
M??H ;M GIMN
FCE?FS HIH
L?JL?M?HN;NCP?	 ;H> MBIOF> HIN
<? =IHMNLO?> ;M CH>C=;NCHA NB? NLO? JL?P;F?H=?�� &N
;FQ;SM B;M <??H ; AL?;N =IH=?LH I@ #OA?H 0NLIOB;F NI
CH=L?;M? NB? HOG<?L I@ JO<FCMB?> NOGILIOM =;M?M �?�A�	
0NLIOB;F ����	 ����� <S ;JJFSCHA MN;N? I@ NB? ;LN

G?NBI>M� %? HIN IHFS ?H=IOL;A?> NB? OM? I@ JLIGCMCHA
H?Q N?=BHCKO?M	 <ON ;FMI NB? ;JJLIJLC;N? CH=FOMCIH I@
BIGIFIAO? =FCHC=;F M?LC?M NI A;CH ; JF;OMC<F? >C;AHIMCM�
+?Q BCMNILC=;F ?PC>?H=? CM MNCFF @ILNB=IGCHA ;H>
JLIPC>?M ; QCH>IQ CHNI NB? ?RJL?MMCIH	 ;?NCIFIAS	 ;H>
J;NBIA?H?MCM	 B?L?QCNB =IHNLC<ONCHA NI NB? OH>?LMN;H>CHA
;H> ?PIFONCIH I@ NB? >?P?FIJG?HN I@ H?IJF;MNC=
>CM?;M?M�

�*55<=*==
%;FFMN;NN CM ; MG;FF G;LE?N NIQH CH 2JJ?L �OMNLC;	

FI=;N?> ;JJLIRCG;N?FS � EG NI NB? Q?MN I@ 3C?HH;
��OMNLC;�� &N CM @;GIOM @IL CNM GCHCHA I@ M;FN MCH=?
JL?BCMNILC= NCG?M ;H> CM ;FMI QILF>QC>? OHCKO? @IL ;H
IMMO;LS CH QBC=B BOG;H L?G;CHM ;L? MNIL?> ;H>
ALIOJ?> <S @;GCFC?M @IL A?H?L;NCIHM� 1BCM "B;LH?F
%IOM? I@ %;FFMN;NN CM CH NB? <;M?G?HN I@ NB? =BOL=B I@
0N� *C=B;?F QBC=B Q;M ?L?=N?> CH NB? ��NB =?HNOLS �!�
0CH=? NB;N NCG?	 =L;HC; ;M Q?FF ;M M?F?=N?> FIHA <IH?M
Q?L? ?R=;P;N?> @LIG NB? MG;FF =?G?N?LS ;N %;FFMN;NN
;H> JF;=?> CH NB? =B;LH?F BIOM?� $LIG NB? ��NB =?HNOLS
IHQ;L>M	 CN <?=;G? ; =OMNIG CH %;FFMN;NN �<ON Q;M ;FMI
; QC>?
MJL?;> FI=;F NL;>CNCIH CH M?P?L;F L?ACIHM
MOLLIOH>CHA NB? �FJM CH �OMNLC; ;H> .?LG;HS� NI
>?=IL;N? L?=IP?L?> MEOFFM NI BIHIOL ;H=?MNILM	 QB?H
L?KO?MN?> <S NB? @;GCFC?M �0;OM?L ����	 �OLAMN;FF?L
����	 *;LNCH?T
�<;>C;M .= *5� ���� 1BOM	 MJ?=C;F
MEOFFM Q?L? MO<D?=N?> NI ; LCNO;F NB;N CH=FO>?> =F?;HCHA	
<F?;=BCHA	 ;H> >LSCHA @IL MIG? Q??EM ;H> >?=IL;NCIH
I@ NB? @IL?B?;>� 1I>;S	 NB? IMMO;LS I@ %;FFMN;NN
=IHN;CHM =;� �� MEOFFM� ;<ION � I@ NB?G ;L?
J;CHN?>� ��?MC>?M ; *;FN?M? =LIMM IH NB? @LIHN;F <IH?
CH GIMN I@ NB? =;M?M	 MJ?=CV= A;LF;H>M I@ WIQ?LM IH
@?G;F?M ;H> QL?;NBM I@ I;E IL CPS CH G;F?M ;>ILH NB?
=L;HC;� �>>CNCIH;FFS	 NB? AL;P? >CAA?L J;CHN?> L?=IL>M
I@ H;G?M	 <CLNBM	 >?;NBM	 ;H> G;LLC;A?M I@ NB?
>?=?;M?>�� 1I >;N?	 MEOFFM ;L? MNCFF ?HNIG<?>
MJIL;>C=;FFS	 NB? F;N?MN CH ����� 1B? FIHA <IH?M I@ NB?
CH>CPC>O;FM ;L? =IFF?=N?> ;H> MNIL?> NII	 <ON NB?CL
CH>CPC>O;F ;MMI=C;NCIHM �?�A�	 NI ; =L;HCOG� L?G;CH
OH=F?;L ;M NB?L? ;L? HI CHM=LCJNCIHM IH NB?G
�QQQ�B;FFMN;NN;OMNLC;�H?N�NB?
J;CHN?>
MEOFFM
I@
B;FFMN;NN��
&H NB? ���M����M	 NB? I<D?=N OH>?L MNO>S	
; =;FP;LCOG	 Q;M ;=KOCL?> <S 3CENIL )?<T?FN?L �����X
�����	 =OL;NIL ;N NB? !?J;LNG?HN I@ �HNBLIJIFIAS ;N
NB? +;NOL;F %CMNILS *OM?OG 3C?HH;	 ;H> CH=FO>?> CHNI
NB? ,MN?IFIAC=;F =IFF?=NCIH �CHP?HNILS HOG<?L I@ NB?
+%* 3C?HH;� *+ ������ &N B;M HI >?=IL;NCIH	 <ON CN
;NNL;=N?> IOL CHN?L?MN QCNB CNM ?PC>?H=? I@ ;>P;H=?>
IMN?IFSNC= ;H> IMN?IM=F?LINC= ;FN?L;NCIHM�
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METHODS

1B? =;FP;LCOG Q;M CHP?MNCA;N?> <S ;JJFSCHA
MN;H>;L> ;HNBLIJIFIAC=;F G?NBI>M �(HO\G;HH ������
�A?
;N
>?;NB Q;M ?MNCG;N?> <;M?> IH NB? I<FCN?L;NCIH
MN;NOM I@ NB? ?H>I
 ;H> ?=NI=L;HC;F MONOL?M ;H> NB?
=IH>CNCIH I@ NB? N??NB	 NB? JL?GILN;F NIINB FIMM ;H>
>?AL?? I@ L?MILJNCIH I@ NB? ;FP?IF;L JLI=?MM� 1B?
>?N?LGCH;NCIH I@ M?R Q;M =;LLC?> ION <S CHMJ?=NCIH I@
NB? GILJBIFIAC=;F MN;H>;L> G;LE?LM	 ?�A�	 NB? @ILG I@
NB? MOJL;IL<CN;F MNLO=NOL?M	 NB? @IL?B?;> GILJBIFIAS	
NB? IL<CN;F @ILG	 NB? @ILG ;H> >CG?HMCIH I@ NB?
G;MNIC> JLI=?MM ;H> NB? GOM=F? CHM?LNCIHM ;N NB?
HO=B;F JF;H?� 1B? J;NBIFIAC=;F =B;HA?M Q?L? VLMN
?R;GCH?> OMCHA HIH
CHP;MCP? G?NBI>M	 CH=FO>CHA
; G;=LIM=IJC= CHMJ?=NCIH �;H> NB? OM? I@ ; G;AHC@SCHA
F?HM�	 =IHP?HNCIH;F L;>CIAL;JBS �-BCFCJM "IGJ;=N
!C;AHIMN ��	 ;H> =IGJON?> NIGIAL;JBS �-BCFCJM
1IGIM=;H 0/ ���� 1B?L?;@N?L	 <IH? M;GJF?M Q?L?
N;E?H ;H> ?R;GCH?> ;M HIH
>?=;F=CV?> M?=NCIHM CH 0#

GI>? CH ; 0#* �7?CMM !0* ����	 NB?H ?G<?>>?> CH
JIFSG?NBSFG?NB;=LSF;N?	 M?=NCIH?>	 JIFCMB?>	 MJONN?L?>

QCNB =;L<IH	 ;H> CG;A?> CH �0#
GI>? CH NB? 0#* <S
OM? I@ ; @IOL
KO;>L;HN MIFC> MN;N? >?N?=NIL ��IS>? .= *5�
������

CASE STUDY – RESULTS

*;=LIM=IJC= CHMJ?=NCIH

�<=26*=287 8/ <.A *7- *0.�*=�-.*=1
1B? P?LS Q?FF JL?M?LP?> MEOFF QCNBION JIMN
GILN?G

>;G;A? GIMN JLI<;<FS <?FIHAM NI ; G;NOL? G;F? �;A?>
��X�� S?;LM�� NB? =;FP;LCOG CM LI<OMN QCNB =IHMC>?L;<FS
>?P?FIJ?> GOM=OF;L L?FC?@ ��20>;. 	�� NB? AF;<?FF; ;H>
MOJ?L=CFC;LS ;L=B?M ;L? Q?;E� NB? @IL?B?;> MFIJ?M
MFCABNFS I<FCKO?FS� NB? @LIHN;F ?GCH?H=?M ;L? GCF>FS
G;LE?>� NB? ?RN?LH;F I==CJCN;F JLINO<?L;H=?	 NB?
G;MNIC> JLI=?MM ;H> NB? MOJL;
G;MNIC> =L?MN ;L? Q?FF
JLIHIOH=?>� @?;NOL?M I@ NB? @;=C;F ME?F?NIH ;L? HIH

MJ?=CV= �TSAIG;NC= <IH?M ;H> ;L=B?M ;L? HIN P?LS
LI<OMN	 NB? MOJL;IL<CN;F G;LACH CM GI>?L;N?FS LIOH>?>
;H> NB? IL<CNM ;L? ;JJLIRCG;N?FS MKO;L?>��
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4CNB IH? ?R=?JNCIH X NB? F?@N F;N?L;F CH=CMIL �NIINB
��� X ;FF N??NB Q?L? FIMN CHNL; PCN;FFS� ?H>I=L;HC;FFS	 NB?
MONOL?M ;L? I<FCN?L;N?> ?R=?JN NB? <L?AG;NC= J;LN I@ NB?
M;ACNN;F MONOL? ;H> NB? F;N?L;F NQI NBCL>M I@ NB?
F;G<>IC> MONOL?� ?=NI=L;HC;FFS	 NB? F;N?L;F J;LNM I@ NB?
=ILIH;F MONOL? ;L? I<FCN?L;N?>	 NB? L?;L JILNCIH I@ NB?
M;ACNN;F MONOL? CM CH I<FCN?L;NCIH	 MI ;L? NB? G?>C;F
JILNCIHM I@ NB? F;G<>IC> MONOL?�

&*=185802,*5 *5=.;*=287<
*;=LIM=IJC=;FFS	 ; GCHCGOG I@ �� LIOH> NI IP;F

MB;J?> M=F?LINC=	 JILINC=	 IL FSNC= =B;HA?M I@ P;LC;<F?
>CG?HMCIHM ;L? >?N?=N;<F?�

!?@?=N � ��20>;. 
�� ,H ; G;=LIM=IJC= M=;F?	 ; F;LA?
FSNC= >?@?=N CM ;JJ;L?HN CH NB? FIQ?L JIMN?LCIL J;LN I@
NB? @LIHN;F <IH? ��20>;. 
�� &NM JIMN?LCIL ?>A? AH;QM
; F;N?L;F J;LN I@ NB? =ILIH;F MONOL?� 1B? JL?>IGCH;HNFS
FSNC= ;L?; B;M ;H ;JJLIRCG;N?FS =CL=OF;L IONFCH? I@ ��
^ � GG	 QCNB ; >?HNC=OF;N?> G;LACH� �>>CNCIH;FFS	
; <LI;> M=F?LIMCM �;<ION � =G CH <L?;>NB� JLINLO>?M NB?

?RN?LH;F ;H> CHN?LH;F F;GCH; OJ NI � GG X P?LS =FIM?FS
L?M?G<FCHA ; =;M? JL?M?HN?> <S 0NLIOB;F .= *5� �����;��
1BCM M=F?LIMCM J;LNFS ?RBC<CNM TIH?M I@ JILIOM <IH?
=;OM?> <S IMN?I<F;MNC= L?;=NCIH�

!?@?=N � ��20>;. ��� 1BCM >?@?=N CM FI=;N?> NIQ;L>M NB?
I==CJCN;F ;HAF? I@ NB? F?@N J;LC?N;F <IH?	 ;N NB? B?CABN I@
NB? J;LC?N;F ?GCH?H=?� CNM JIMN?LCIL ?>A? CM ;<ION � =G
;<IP? NB? F;G<>IC>;F MONOL?� 1BCM <IHS ;FN?L;NCIH CM
=CL=OF;L ;H> MCT?> NI ��^�� GG	 NB? G;LACH CM B;FFG;LE?>
<S LIOH>?> NI M?LL;N?> HIN=B?M� 1BCM F?MCIH CM <IL>?L?>
<S ; MFCABN M=F?LINC= NCJJ?> ?>A? ;N NB? ?RN?LH;F F;GCH;	
?MJ?=C;FFS G?>C;FFS	 QB?L?;M MO=B ; NBC=E?HCHA CM HIN
PCMC<F? CHN?LH;FFS� 4CNBCH NB? ;qC=N?> ;L?;	 NB? ?RN?LH;F
F;GCH; CM =IGJF?N?FS >CMMIFP?>� NB? >CJFI? CM L?>O=?> X
CNM <IHS L?GH;HNM ;L? ;LL;HA?> NI L;>C;F MJC=OF?M ACPCHA
NB? ;JJ?;L;H=? I@ ; �MOH<OLMN�� BIQ?P?L	 NB? >?MNLO=NCP?
JLI=?MM =IH=?LHM NB? CHN?LH;F F;GCH; IHFS CH J;LNM	
NBIOAB	 CN CM J?L@IL;N?>	 <ON HIN L?GI>?FF?>�

!?@?=N � ;H> �� 1B?S ;L? PCMC<F? <S CHMJ?=NCIH
NBLIOAB NB? AL?;N?L I==CJCN;F @IL;G?H ;H> =IH=?LH
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L;>C;F MJC=OF?M I@ NB? >CJFI? ;H> J;LNC;F J?L@IL;NCIH I@ NB?
CHN?LH;F N;<F? I@ NB? F?@N J;LC?N;F <IH?�
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J;LNC;F >?MNLO=NCIH I@ NB? >CJFI? ;H> CHN?LH;F N;<F? I@ NB?
N?GJIL;F <IH?�

$&.2/# �� 0EOFF *+ ������ )SMCM I@ NB? ?RN?LH;F N;<F? ;H>
L;>C;F MJC=OF?M I@ NB? >CJFI? I@ NB? F?@N I==CJCN;F =IH>SF?�

=CL=F?> >?@?=NM FI=;N?> IH NB? LCABN J;LC?N;F <IH?� �INB
;L? B;FFG;LE?> <S ;H CLL?AOF;LFS MB;J?>	 <ON >CMNCH=NFS
FCGCN?> =IHNIOL J?LN;CHCHA NB? CHN?LH;F F;GCH;
?R=FOMCP?FS�

!?@?=N � ��20>;. ��� �?MC>? ;H> MFCABNFS >ILM;F I@
NB? F?@N G;MNIC> JLI=?MM	 ;>D;=?HN NI NB? I==CJCNI

G;MNIC> MONOL?	 ;HINB?L MG;FF F?MCIH I==OLM� 1B?
J;NBIFIAC=;F JLI=?MM =IH=?LHM ;FF NBL?? =L;HC;F F;S?LM�
?RN?LH;FFS NB? >?@?=N CM IP;F MB;J?> �>CG?HMCIH �^���
GG�	 ;H> NB? IONFCH? MB;LJFS <IL>?L?>� 1B? CHN?LH;F
F;S?L CM J?L@IL;N?> ;H> ; @?Q >CJFIC= MNLO=NOL?M L?G;CH
;M MJC=OF?M�

!?@?=N � ��20>;. �� 1B? F;N?L;F J;LN I@ NB? F?@N
=IH>SF? MBIQM ; >?MNLO=NCIH I@ NB? ?RN?LH;F F;GCH; ;H>
; @??<F? @ILG;NCIH I@ >CJFIC= MJC=OF;NCIH� NB? CHN?LH;F
F;GCH; M??GM NI <? CHN;=N�

!?@?=N � ��20>;. ��� !CL?=NFS ;>D;=?HN IH NB? F?@N
?>A? I@ NB? =FCPOM	 ;FIHA NB? J?NLI
I==CJCN;F VMMOL?	
NB?L? CM ;HINB?L @I=OM PCMC<F? ;M <IHS NOG?M=?H=?� &NM

MOL@;=? CM J;LNFS >?AL;>?>� &HMJ?=NCIH NBLIOAB NB? AL?;N
I==CJCN;F @IL;G?H L?P?;FM NB;N NB? CHN?LH;F MC>? I@ NB?
=FCPOM CM ;o?=N?> <S ; F;LA?FS ?RN?H>?> FSMCM� �FL?;>S
FCE? M?P?L;F INB?L @I=C	 NB? >CJFI? MBIQM MJC=OF;NCIH�

!?@?=N � ;H> �� 1;ECHA ; PC?Q NBLIOAB NB? F;LA?
=CL=F?> >?@?=N �IH NB? @LIHN;F <IH?� NIQ;L>M NB? @LIHN;F
=L?MN	 Q? C>?HNCV?> NQI GIL? MG;FF @I=C <?MC>? CN	
;JJLIRCG;N?FS ;N NB? B?CABN I@ NB? @LIHN;F <IMM?M�
#RN?LH;FFS	 NBCM JLI=?MM >C> HIN GI>C@S NB? MOL@;=?�

!?@?=N � ��20>;. ��� ,H NB? ;HN?LCIL MOL@;=? I@ NB?
G;RCFF;	 ;LIOH> NB? ;FP?IF;L =;H;F I@ NB? F?@N F;N?L;F
CH=CMIL	 ; >?MNLO=NCP? JLI=?MM B;M L?>O=?> NB? ;FP?IF;L
<I>S I@ NB? G;RCFF; =IHMC>?L;<FS CH B?CABN
;==IGJ;HC?> <S <IHS MQ?FFCHA I@ NB? L?AOF;L =IHNIOL
I@ NB? >?HN;F JLI=?MM ;H> MJC=OF;NCIH I@ NB? ;FP?IF;L
>O=N�

!?@?=N �� ��20>;. ��� 1B? %;FFMN;NN MJ?=CG?H MBIQM
; @OLNB?L =IHMJC=OIOM ;FN?L;NCIH =IH=?LHCHA NB? ;L?;
;LIOH> NB? F?@N GC>>F? H;M;F =IH=B;� CN CM =B;L;=N?LCM?>



<S ; NOG?M=?H=? ;H> MFCABN @ILG;NCIH I@ MJC=OF?M IH
NB? FIQ?L ?>A? I@ NBCM =IH=B; ;H> F;N?L;FFS ;>D;=?HN NI
CN	 L?MJ?=NCP?FS�

"IHP?HNCIH;F L;>CIAL;JBM

/;>CIAL;JBS MBIQM IHFS MIG? I@ NB? G;=LIM=IJC=;FFS
I<M?LP?> FSNC= ;L?;M ;M L;>CIFO=?HN TIH?M� &H ;HN?LI

JIMN?LCIL JLID?=NCIH ��20>;. ���	 NB? BOA? >?@?=N �%!�
IH NB? LCABN MC>? I@ NB? @LIHN;F <IH? ;H> NB?
IP?LF;JJCHA I@ IH? >?@?=N �!� FI=;N?> IH NB? LCABN
J;LC?N;F <IH? ;L? PC?Q;<F?� -IMMC<FS ?P?H NB? M?=IH>
=CL=OF;L MO<MN;H=? FIMM �0)� IH NB? LCABN J;LC?N;F <IH?
CM MOJ?LCGJIM?> QCNBCH NBCM CG;A?� &GJL?MMCP? CM
;HINB?L �JOH=B?>
ION� TIH? �-,7� IH NB? F?@N J;LC?N;F
<IH?	 ;H> MG;FF CLL?AOF;L >?@?=NM �&!� ;FIHA NB?
CHN?LH;F @LIHN;F =L?MN�

&H F;N?L;F JLID?=NCIH ��20>;. ���	 M?P?H >?@?=NM
<?=IG? ?PC>?HN	 NBL?? I@ QBC=B ;L? =F?;LFS P?LCV;<F?�

NB? <CA >?@?=N IH NB? @LIHN;F <IH? �!�� ;H> NB? NQI
MG;FF?L IH?M CH NB? LCABN J;LC?N;F <IH? �!� ;H> !���
1B?M? >?@?=NM ;L? FI=;N?> >CL?=NFS IL P?LS =FIM? NI NB?
<L;H=B?M I@ NB? GC>>F? G?HCHA?;F ;LN?LS� 1B? @ILNB
>?@?=N �!��	 MCNO;N?> CH NB? F?@N J;LC?N;F <IH? ;>D;=?HN
NI NB? J;LC?N;F @IL;G?H ;H> Q?FF PCMC<F? G;=LIM=IJC=;FFS
;M Q?FF ;M CH ;HN?LI
JIMN?LCIL R
L;S	 CM >Cp=ON NI C>?HNC@S
CH NBCM JLID?=NCIH >O? NI NB? @;=N NB;N CN CM FI=;N?> QCNBCH
NB? L;>CI>?HM? =L;HC;F <IH?� $OLNB?LGIL?	 CH NB?
J?LCJB?L;F LCG I@ NB? F;LA? @LIHN;F FSNC= TIH? Q? =;H
;MMOG? >CMNCH=N	 F?MM >?HM? M?=NILM �!�� NB;N M??G NI
=ILL?MJIH> NI NB? <IHS GI>CV=;NCIHM I<M?LP?> <?MC>?
NB? @LIHN;F =L?MN� );MNFS	 NB? MO<MN;H=? >?p=C?H=S ;N NB?
;FP?IF;L LC>A? �!�� CM ;FMI =F?;L?FS L?=IAHCM;<F?�

"1
CG;A?M

1B? =IGJON?> NIGIAL;JBC= CG;A?M L?P?;F ?P?H
GIL? >?N;CFM ;H> @I=C� NB? VLMN NL;HMP?LM;F M=;H ��20>;. �	�
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