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� *SPTH[L�JOHUNL�HKHW[H[PVU�HUK�TP[PNH[PVU���������������������������������������������������������������������� � �

� � (KHW[H[PVU�HUK�TP[PNH[PVU�VW[PVUZ�MVY�HSWPUL�SHRLZ���������������������������������������������������� �  

� (�Z\WWVY[�Z`Z[LT�MVY�HZZLZZPUN�*SPTH[L�*OHUNL�VU�HSWPUL�SHRLZ�������������������������������� ���

� � ;OL�(SWPUL�3HRLZ�+H[HIHZL���������������������������������������������������������������������������������������� ���

� *VUZS\ZPVUZ������������������������������������������������������������������������������������������������������������������������ ���

� 9LMLYLUJLZ�������������������������������������������������������������������������������������������������������������������������� ���

� 3PZ[�VM�ÄN\YLZ���������������������������������������������������������������������������������������������������������������������� ���

� 3PZ[�VM�[HISLZ����������������������������������������������������������������������������������������������������������������������� ����
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Natural and artificial lakes are a main 
characteristic of the Alpine Space and belong, 
with their catchment areas, to the European 
heritage. They have much in common in 
their physical, ecological and even socio-
economic features. Despite the administrative 
boundaries, they all convey the same identity. 
These lakes are important from the economical 
point of view, and they are used in different 
ways (touristic, industrial, agricultural, 
drinking water).
0U� ����� ^HZ� IVYU� [OL� (SWPUL� SHRL� UL[^VYR� [OYV\NO� (SWSHRLZ�
7YVQLJ[�� JV�M\UKLK� I`� ,\YVWLHU�9LNPVUHS� +L]LSVWTLU[� -\UK�
�,9+-��^P[OPU� [OL�(SWPUL�:WHJL�7YVNYHTTL� 0U[LYYLN� 000)��^P[O�
[OL�HPT�VM�ZOHYPUN�PUMVYTH[PVU�HUK�THUHNLTLU[�[VVSZ�IL[^LLU�
[OL�SHRLZ�THUHNLYZ��MVY�[OL�Z[YH[LNPJ�PZZ\LZ�^P[OPU�[OL�WYPUJPWSL�
VM�Z\Z[HPUHISL�KL]LSVWTLU[�

-VY�H���`LHY�WLYPVK���������������-YLUJO��0[HSPHU��(\Z[YPHU��:^PZZ�
HUK�:SV]LUPHU�PUZ[P[\[PVU��̂ VYRLK�VU�H�YHUNL�VM�PZZ\LZ��PUJS\KPUN�
LJV[V\YPZT�� Z\Z[HPUHISL�KL]LSVWTLU[� HUK� [OL�LU]PYVUTLU[�VM�
[OL� (SWPUL� SHRLZ�� PU� VYKLY� [V� WYLZLY]L� HUK� PTWYV]L� [OL� SHRL�
LU]PYVUTLU[�� ;OL� KPZJ\ZZPVUZ� HUK� ZOHYLK� L_WLYPLUJL� ^LYL�
YLJVYKLK�PU�H�SHYNL�IVK`�VM�KVJ\TLU[Z��^OPJO�HYL�H]HPSHISL�VU�
PU[LYUL[��^^ �̂HSWPUL�ZWHJL�VYN��

:PUJL�[OL�PTWVY[HUJL�VM�[OPZ�Z\IQLJ[��[OL�PUZ[P[\[PVUZ�PU]VS]LK�PU�
(SWSHRLZ�KLJPKL�[V�JVU[PU\L�[OL�HJ[P]P[`�Z[HY[LK�PU�������Z[HY[PUN�
\W�PU���� �^P[O�[OL���`LHYZ�WYVQLJ[�¸:\Z[HPUHISL�0UZ[Y\TLU[�MVY�
SHRLZ�THUHNLTLU[�[VVSZ�PU�(SWPUL�:WHJL¹��:034(:���JV�M\UKLK�
I`� ,\YVWLHU� 9LNPVUHS� +L]LSVWTLU[� -\UK� �,9+-�� ^P[OPU� [OL�
(SWPUL�:WHJL�7YVNYHTTL�JV�M\UKLK�I`�-,:9��HZ�JVTWSL[PVU�
VM�[OL�(SWSHRLZ�WYVQLJ[�

0U� :034(:� ^VYRLK� ��� WHY[ULYZ� VM� �� JV\U[YPLZ� �0[HS �̀� -YHUJL��
(\Z[YPH��:SV]LUPH�HUK�.LYTHU`���SLHKLK�I`�9LNPVU�9O�UL�(SWLZ�
�-YHUJL���-PN�����

:034(:� PU]VS]LK� ZJPLU[PZ[Z�� HJHKLTPJZ� HUK� [LJOUPJPHUZ� MYVT�
[OL� W\ISPJ� H\[OVYP[PLZ� PU� JOHYNL� VM� THUHNPUN� [OL� SHRLZ� [OH[�
WVVSLK� [OLPY� RUV^SLKNL�� HUK� PKLU[PMPLK�TL[OVKZ� HUK� [VVSZ� PU�
VYKLY�[V�WYLZLY]L�HUK�WYV[LJ[�[OL�SHRLZ�LU]PYVUTLU[�

:034(:�MVJ\ZLK�VU�[OYLL�THPU�HYLHZ!�[OL�LMMLJ[Z�VU�VM�JSPTH[L�
JOHUNL�VU�HSWPUL� SHRLZ� �>VYR�WHJRHNL�����9LZVS]PUN�JVUMSPJ[Z�
IL[^LLU�[OL�KPMMLYLU[�\ZLZ�VM� [OL� SHRLZ� �>VYR�WHJRHNL����HUK�
,K\JH[PUN�[OL�W\ISPJ�PU�Z\Z[HPUHISL�KL]LSVWTLU[�HZ�P[�YLSH[LZ�[V�
[OL�(SWPUL�SHRLZ��>VYR�WHJRHNL����

>P[OPU�:034(:�WYVQLJ[��>VYR�7HJRHNL���¸(SWPUL�3HRLZ�Y\UUPUN�
JOHUNLZ¹� ^VYRLK� VU� HUHS`ZPZ� VM� LMMLJ[Z� VU� JSPTH[L� JOHUNL�
VU� SHRLZ� LJV� Z`Z[LT!� [OL� WHY[ULYZ� PU]VS]LK�� �[OL� 0UZ[P[\[L� MVY�

3HRL� 9LZLHYJO� :[H[L� 0UZ[P[\[L� MVY� ,U]PYVUTLU[� MVY� .LYTHU �̀�
[OL�5H[PVUHS� 0UZ[P[\[L�VM�)PVSVN`�WLY� SH�:SV]LUPH��9O�UL�(SWLZ�
YLNPVUHS� H\[OVYP[`� MVY� -YLUJO�� [OL� 9LNPVUHS� .V]LYUTLU[� VM�
*HYPU[OPH� HUK� [OL� 1VHUUL\T� 9LZLHYJO� MVY� (\Z[YPH� HUK� [OL�
9LNPVUHS� (NLUJ`� MVY� [OL� LU]PYVUTLU[� 7YV[LJ[PVU� PU� 7PLKTVU��
[OL� 3VTIHYK`� 9LNPVU� HUK� [OL� (NLUaPH� WLY� SH� 7YV[LaPVUL�
(TIPLU[HSL�KP�;YLU[V�MVY� 0[HS`���ZOHYLK�TL[OVKZ�HUK�MYHTLZ�VM�
YLMLYLUJLZ��HUK�[LZ[LK�TVKLSZ�PU�THPU�[`WLZ�VM�SHRLZ��[V�PKLU[PM`�
SPRLS`�ZJLUHYPVZ�PU�^OPJO�SHRLZ�JV\SK�IL�PU]VS]LK��;OL�UL[^VYR�
^HZ�KLZPNULK�HZ�H�]PY[\HS�SHIVYH[VY`�WYVK\JPUN�H�K`UHTPJ�]PZPVU�
VM�LHJO�ZP[\H[PVU��WVZP[PVULK�PU[V�PKLU[PMPLK�NLULYHS�[YLUKZ�HUK�
YLSH[LK�[V�LU]PYVUTLU[HS�YLX\PYLTLU[Z�

0U�VYKLY� [V� YLHJO� [OL�NVHSZ�� �>7��OHZ�ILLU�Z\IKP]PKLK� PU��
��HJ[PVUZ!�

��(J[PVU��!�*VVYKPUH[PVU�HUK�HUPTH[PVU

���(J[PVU� �!� :WLJPM`PUN� SHRLZ� IVKPLZ� HUK� ZOVYLZ� LJVSVNPJHS�
M\UJ[PVUPUN� HUK� [YLUKZ� I`� JVSSLJ[PUN� HUK� PU[LNYH[PVU� VM�
LJVZ`Z[LT��PUKPJLZ��YLSH[LK�[V�JSPTH[L�]HYPHIPSP[`

���(J[PVU� �!� *OHYHJ[LYPaPUN� O`KYVSVNPJHS� PTWHJ[Z� VM� JSPTH[L�
JOHUNL� VU� SHRLZ� HUK� JH[JOTLU[Z� I`� HWWS`PUN� O`KYV� HUK�
[OLYTVK`UHTPJ�TVKLSZ�HUK�PZV[VWPJ�HUHS`ZPZ

���(J[PVU� �!� 0U[LNYH[PUN� IPVSVNPJHS� O`KYVSVNPJHS� HUK� KH[H� PU[V�
ZJLUHYPV�PU�YLSH[PVU�^P[O�THPU�HSWPUL�SHRLZ�[`WLZ

(J[PVU� �� PZ� WYV]PKLK� I`� (YWH� 7PLTVU[L� [V� WSHU�TLL[PUNZ�� MP_�
TL[OVKVSVNPLZ�HUK�THRL�[YHUZ]LYZL�HWWYVHJO�^P[O�V[OLY�>7Z�
WVZZPISL��PU�VYKLY�[V�KLMPUL�[OL�[PTL[HISL�VM�HJ[P]P[PLZ

:PUJL�SHRLZ�HYL�JVTWSL_�K`UHTPJ�Z`Z[LTZ��PU[LYHJ[PUN�̂ P[O�SVJHS�
LU]PYVUTLU[�HUK�JVUULJ[LK�[V�[OL�^H[LY�J`JSL��>7��MVSSV^LK�
MPYZ[�[^V�WHYHSSLS�^H`Z�[V�[OYV^�SPNO[�VU�SHRLZ�L]VS\[PVU�MHJ[VYZ�
K\L� [V�O\THU�HJ[P]P[PLZ� HUK�JSPTH[PJ� ]HYPHIPSP[`!� [OL�IPVSVNPJHS�
HWWYVHJO�HUK�[OL�WO`ZPJHS�JOLTPJHS�HWWYVHJO

(J[PVU� �� JVUJLYUZ� [OL� IPVSVNPJHS� HWWYVHJO!� [OL� JVSSLJ[PVU� VM�
JOLTPJHS�� WO`ZPJHS� HUK� IPVSVNPJHS� OPZ[VYPJHS� KH[H� PZ� \ZLK� [V�
HUHS`ZLK� [OL� [YLUKZ� HUK� [OL� ZPNUPMPJHU[� LJVSVNPJHS� L]LU[Z����
(J[PVU� ���� JVUJLYUZ� [OL� KL[LYTPUH[PVU� VM� JSPTH[L� JOHUNL�
VU� SHRLZ� HUK� PU� [OL� JH[JOTLU[� HYLHZ� � �O`KYVSVNPJHS� HUK�
[OLYTVK`UHTPJ� HZWLJ[Z��TP_PUN� JVUKP[PVUZ�� YLZPKLUJL� [PTLZ���
(WWS`PUN�TVKLSZ�KL]LSVWLK�I`�3<)>�77�HUK�PZV[VWPJ�HUHS`ZPZ�
^PSS�KLSP]LY�KH[H�VM�WHZ[�HUK�ZJLUHYPVZ�VM�M\[\YL�O`KYVSVNPJHS�HUK�
TP_PUN�JVUKP[PVUZ�

0U� H� ZLJVUK� Z[HNL� [OPZ� RUV^SLKNL� OHZ� ILLU� ]HSVYPZLK� I`�
PU[LNYH[PUN� MPUKPUNZ� VM� ���� HUK� ���� PU]LZ[PNH[PVUZ� PU[V� OLSWM\S�
KLJPZPVU�THRPUN� [VVS� �HJ[PVU� ����� ;OL`� OH]L� ILLU� PU[LNYH[LK�
PU� H� [LTWVYHS� WLYZWLJ[P]L�� [V� KLZJYPIL� SPRLS`� ZJLUHYPVZ� [V� IL�
L_WLJ[LK�MYVT�JSPTH[L�JOHUNL��SPURLK�[V�[OL�THPU�[`WLZ�VM�SHRLZ�
LUJV\U[LYLK� PU� [OL� HSWPUL� ZWHJL�� (KQ\Z[TLU[� Z[YH[LNPLZ� OH]L�
ILLU�V\[SPULK�MVY�Z[HRLOVSKLYZ��HJJVYKPUN�[V�JOHSSLUNLZ�L]LY`�
UL[^VYRPUN��SHRL�^PSS�OH]L�[V�TLL[��PU�[LYTZ�VM�^H[LY�YLZV\YJL�
THUHNLTLU[�HUK�LJVZ`Z[LTZ�WYLZLY]H[PVU�VY�YLZ[VYH[PVU�
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1.  Climate Change 
and Alpine Lakes
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Global Climate Change

*SPTH[L� PZ� KLMPULK� HZ� [OL� ^VYSK^PKL� �NSVIHS�� JVUULJ[PVU�
IL[^LLU� U\TLYV\Z� H[TVZWOLYPJ�� SP[OVZWOLYPJ�� O`KYVSVNPJ�� HUK�
HU[OYVWVNLUPJ�WYVJLZZLZ��*SPTH[L�PZ�[OL�TLHU�JVUKP[PVU�̂ P[OPU�H�
WLYPVK�[OH[�PZ�SVUN�LUV\NO�MVY�KL[LYTPUPUN�YLSPHISL�Z[H[PZ[PJZ��;OL�
07**�Z[H[LZ!�*SPTH[L�PU�H�UHYYV^�ZLUZL�PZ�\Z\HSS`�KLMPULK�HZ�[OL�
H]LYHNL�̂ LH[OLY��VY�TVYL�YPNVYV\ZS �̀�HZ�[OL�Z[H[PZ[PJHS�KLZJYPW[PVU�
PU� [LYTZ�VM� [OL�TLHU�HUK�]HYPHIPSP[`�VM� YLSL]HU[�X\HU[P[PLZ�V]LY�
H�WLYPVK�VM�[PTL�YHUNPUN�MYVT�TVU[OZ�[V�[OV\ZHUKZ�VY�TPSSPVUZ�
VM� `LHYZ�� ;OL� JSHZZPJHS� WLYPVK� MVY� H]LYHNPUN� [OLZL� ]HYPHISLZ� PZ�
���`LHYZ��HZ�KLMPULK�I`�[OL�>VYSK�4L[LVYVSVNPJHS�6YNHUPaH[PVU��
;OL�YLSL]HU[�X\HU[P[PLZ�HYL�TVZ[�VM[LU�Z\YMHJL�]HYPHISLZ�Z\JO�HZ�
[LTWLYH[\YL�� WYLJPWP[H[PVU� HUK�^PUK��*SPTH[L� PU� H�^PKLY� ZLUZL�
PZ� [OL� Z[H[L�� PUJS\KPUN� H� Z[H[PZ[PJHS� KLZJYPW[PVU�� VM� [OL� JSPTH[L�
Z`Z[LT�®��07**������H��

<WVU�HUHS`aPUN�JOHUNLZ�PU�[OL�JSPTH[L�PU�[LYTZ�VM�[LTWVYHYPS`�
H]LYHNLK� ^LH[OLY�� SVUN� WLYPVKZ� OH]L� [V� IL� JVUZPKLYLK��
5V[HIS �̀�JOHUNLZ� PU�JSPTH[L�JVUKP[PVUZ�Z\JO�HZ�TLHU� SVJHS�HPY�
[LTWLYH[\YL� JHUUV[� IL� KL[LJ[LK� V]LY� [^V� VY� [OYLL� `LHYZ�� I\[�
YH[OLY� V]LY� KLJHKLZ��(JJVYKPUN� [V� [OL� 07**� [OL� [LYT�JSPTH[L�
JOHUNL� ¯YLMLYZ� [V� H�JOHUNL� PU� [OL� Z[H[L�VM� [OL� JSPTH[L� [OH[�
JHU� IL� PKLU[PMPLK� B¯D� I`� JOHUNLZ� PU� [OL� TLHU� HUK�VY� [OL�
]HYPHIPSP[`� VM� P[Z� WYVWLY[PLZ�� HUK� [OH[� WLYZPZ[Z� MVY� HU� L_[LUKLK�
WLYPVK��[`WPJHSS`�KLJHKLZ�VY�SVUNLY��*SPTH[L�JOHUNL�TH`�IL�K\L�
[V�UH[\YHS�PU[LYUHS�WYVJLZZLZ�VY�L_[LYUHS�MVYJPUN��VY�[V�WLYZPZ[LU[�
HU[OYVWVNLUPJ�JOHUNLZ�PU�[OL�JVTWVZP[PVU�VM�[OL�H[TVZWOLYL�VY�
PU�SHUK�\ZL�®��07**������H��

-VY� \UKLYZ[HUKPUN� HUK� KPZJYPTPUH[PUN� [OL� LMMLJ[� VM�
HU[OYVWVNLUPJ� NYLLUOV\ZL�NHZ�LTPZZPVUZ�VU�JSPTH[L�JOHUNL�
MYVT�UH[\YHS�JH\ZLZ�P[�PZ�ULJLZZHY`�[V�V]LY]PL^�[OL�OPZ[VY`�VM�[OL�
LHY[O»Z�JSPTH[L�
0U� [OL� 1\YHZZPJ� HUK� JYL[HJLV\Z� WLYPVK� KPUVZH\YZ� IYLH[OLK�
^HYT�HPY�^P[O�H�*6

��JVUJLU[YH[PVU�\W�[V�H�TH_PT\T�VM�HYV\UK��
����� WWT�� �)LYULY� HUK� 2V[OH]HSH�� ������ ^OLYLHZ� [OL�
TLHUTLHZ\YLK� JVUJLU[YH[PVU� H[� [OL�4H\UH� 3VH�6IZLY]H[VY �̀�
/H^HPP�� ^HZ� ���� WWTPU� [OL� `LHY� ����� �;HUZ� HUK� 2LLSPUN��
������� ;OLZL� SV^� HUK� WYLJPZL� ]HS\LZ� HYL� LZ[PTH[LK� LP[OLY�
I`YLJHSJ\SH[PVUZ� VM� [OL� WHZ[� JSPTH[L� HZ� I`� \ZPUN� WYV_`� KH[H�
SPRL� IVYVU� PZV[VWLZ�� /PNOLY� WYLJPZPVU� PZ� HJOPL]LK� I`� PJL� JVYL�
HUHS`ZPZ�KH[PUN�ZL]LYHS�O\UKYLK�[OV\ZHUK�`LHYZ�IHJR�[V�WYLZLU[�
�L�N��7L[P[�L[�HS����   ���-YVT�H�NLVSVNPJHS�WLYZWLJ[P]L�[OPZ�WLYPVK�
PZ� ]LY`� ZOVY[� HS[OV\NO� P[� JV]LYZ� [OL�WLYPVK�VM� [OL� L]VS\[PVU�VM�
/VTV�ZHWPLUZ�
-PN\YL� ���� PZ� X\V[LK� MYVT� [OL� 07**»Z� �[O� HZZLZZTLU[� YLWVY[�
�07**������H���6UL�JHU�ZLL�WLYPVKZ�VM�OPNO�./.�JVUJLU[YH[PVUZ�
I\[�SVUNLY�WLYPVKZ�^P[O�SV^�5�6�HUK�*6��JVUJLU[YH[PVUZ��

(JJVYKPUN� [V� [OL� 07**� �����H�� KLMPUP[PVU�� H[TVZWOLYPJ�
NYLLUOV\ZL� NHZLZ� �./.�� HIZVYI� TVYL� [OHU� V[OLY� NHZLZ� [OL�
[OLYTHS� PUMYHYLK� YHKPH[PVU� LTP[[LK� I`� [OL� ,HY[O»Z� Z\YMHJL�� [OL�
H[TVZWOLYL� P[ZLSM��HUK�I`�JSV\KZ��;OLZL�./.�ISVJR� [OL�,HY[O�
IHJR� YHKPH[PVU� [V� ZWHJL�JH\ZPUN� H�^HYTLY� H[TVZWOLYL� HUK�H�
^HYTLY�LHY[O�Z\YMHJL�

;OPZ� PZ� H� ZPTWSPMPLK� ZRL[JO� VM� [OL� NYLLUOV\ZL� LMMLJ[� ZOV^PUN�
VUL� PTWVY[HU[� WYVJLZZ� PU� [OL� JVTWSPJH[LK� YHKPH[PVU� [YHUZMLY�
WYVJLZZLZ� PU� [OL� H[TVZWOLYL�� 0UJS\KPUN� HSS� WYVJLZZLZ�� [OL�
[OLYTVK`UHTPJ�IHSHUJL�L_WSHPUZ� [OL� SVUN�[LYT�NSVIHS�Z\YMHJL�
[LTWLYH[\YL�VM�HIV\[����*��>P[OV\[�NYLLUOV\ZL�NHZLZ�Z\JO�HZ�
^H[LY�]HWVY��JHYIVU�KPV_PKL��UP[YV\Z�V_PKL��TL[OHUL�HUK�VaVUL��
[OL�TLHU�LHY[O»Z�Z\YMHJL�^V\SK�IL�T\JO�JVSKLY�����*�

3HRLZ�L_PZ[�I`�[OL�WYLZLUJL�VM�NYLLUOV\ZL�NHZLZ�ILJH\ZL�[OLZL�
NHZLZ�Z[VYL�H�WHY[�VM�[OL�:\U»Z�LULYN`�PU[V�[OL�H[TVZWOLYL�HUK�

PU�KP\YUHS�J`JSLZ�[OH[�JYLH[L�H[TVZWOLYPJ�TV[PVUZ�ZV�[OH[�MPUHSS`�
TV]L� ^H[LY� YH[OLY� [OHU� PJL� [OYV\NO� [OL� SHUKZJHWL�� MVYTPUN�
JH[JOTLU[�HYLHZ�HZ�^LSS�HZ� SHRLZ��3HRLZ�HYL�[OL�JVUZLX\LUJL�
VM� ZLUZP[P]L� PU[LYHJ[PVUZ� HTVUN� WYVJLZZLZ� PU� [OL� LHY[O»Z�
H[TVZWOLYL��(Z�PSS\Z[YH[LK�PU�7HYHNYHWO������[OLYL�L_PZ[Z�H�Z[YVUN�
JVUULJ[PVU�IL[^LLU�SHRLZ�HUK�[OLPY�SVJHS�JSPTH[L�̂ OPSL�[OLPY�SVJHS�
JSPTH[L�PZ�JV\WSLK�[V�[OL�NSVIHS�JSPTH[L��0U�[OPZ�NLULYHS�JVU[L_[��
SHRLZ�HYL�SPRLS`�ZLUZP[P]L�[V�JOHUNLZ�PU�[OL�NSVIHS�JSPTH[L�

3PML� VU� ,HY[O� HZWPYLZ� HZ� H� WLYMLJ[� MP[ULZZ� I`� L]VS\[PVUHY`�
VW[PTPaH[PVU�PU�HSS�WVZZPISL�LU]PYVUTLU[Z�L�N��`PLSKPUN�H�]HYPL[`�
VM�SP]PUN�ILPUNZ�PU��VU��HUK�HYV\UK�[OL�SHRLZ��;OPZ�PZ�LZWLJPHSS`�
[Y\L�MVY�O\THU�ILPUNZ�HUK�[OLPY�J\S[\YHS�HUK�LJVUVTPJ�SHRL�\ZLZ��
*VUZLX\LU[S �̀�JOHUNLZ�PU�NSVIHS�JSPTH[L�TH`�IYPUN�SPML�LP[OLY�PU�
H�TVYL�]\SULYHISL�WVZP[PVU�VY�HKHW[�HUK�YLKPZ[YPI\[L�PU[V�V[OLY�
ZWLJPLZ�

���WWT��WHY[Z�WLY�TPSSPVU��VY�WWI��WHY[Z�WLY�IPSSPVU����IPSSPVU�$�������TPSSPVU��PZ�[OL�YH[PV�VM�[OL�U\TILY�VM�NYLLUOV\ZL�NHZ�TVSLJ\SLZ�[V�[OL�[V[HS�U\TILY�VM�TVSLJ\SLZ�VMKY`�HPY���
-VY�L_HTWSL������WWT�TLHUZ�����TVSLJ\SLZ�VM�H�NYLLUOV\ZL�NHZ�WLY�TPSSPVU�TVSLJ\SLZ�VM�KY`�HPY�®��07**������I�

-PN\YL�����%��:V\YJL!�07**���������VYPNPUHS�ÄN\YL�KLZJYPW[PVU!º=HYPH[PVUZ�VM�KL\[LYP\T��K+���
PU�HU[HYJ[PJ�PJL��^OPJO�PZ�H�WYV_`�MVY�SVJHS�[LTWLYH[\YL��HUK�[OL�H[TVZWOLYPJ�
JVUJLU[YH[PVUZ�VM�[OL�NYLLUOV\ZL�NHZLZ�JHYIVU�KPV_PKL��*6� ���TL[OHUL��*/�����
HUK�UP[YV\Z�V_PKL��5�6��PU�HPY�[YHWWLK�^P[OPU�[OL�PJL�JVYLZ�HUK�MYVT�YLJLU[��
H[TVZWOLYPJ�TLHZ\YLTLU[Z��+H[H�JV]LY���������`LHYZ�HUK�[OL�ZOHKLK�IHUKZ�
PUKPJH[L�J\YYLU[�HUK�WYL]PV\Z�PU[LYNSHJPHS�^HYT�WLYPVKZ»�

+LMPUP[PVUZ

*SPTH[L�JOHUNL�PU�[OL�WHZ[
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-YVT� [OV\ZHUK� `LHYZ� HNV� \U[PS� [OL�TPKKSL� VM� [OL� � ��Z� ZVSHY�
YHKPH[PVU� HUK� ]VSJHUVLZ� JH\ZLK�JSPTH[L� JOHUNLZ��:PUJL� [OLU��
HYV\UK����`LHYZ�HNV��O\THU�HJ[P]P[PLZ�HWWLHY�[V�V]LY^OLST�[OL�
UH[\YHS� JH\ZLZ�VM�JSPTH[L�JOHUNL�� 0U� [OL� [PTL�ZLYPLZ�VM�NSVIHS�
TLHU�[LTWLYH[\YL�[OLYL�PZ�H�ZPNUPMPJHU[�\W^HYK�[YLUK�ILMVYL�[OL�
� ��»Z� �ZLL�-PN\YL������I\[� [OPZ� [YLUK� PZ� JH\ZLK�I`� PUJYLHZPUN�
ZVSHY�HJ[P]P[`�^OPJO�YLHJOLK�H�WSH[LH\�PU�[OL�TPKKSL�VM�[OL���[O�
JLU[\Y �̀�([�[OH[�[PTL�O\THUZ�JH\ZLK�[OLPY�MPYZ[�UV[PJLHISL�JSPTH[L�
ZPNUHS��-PYZ[S �̀� MYVT�� ��Z�[V�� ��Z�H�ZSPNO[�KLJYLHZL�PU�NSVIHS�
[LTWLYH[\YL� I`� L_[LUZP]L� HLYVZVS� LTPZZPVUZ� �YLNHYKPUN� Z\SM\Y�
ZLL�:[LYU���������:\IZLX\LU[�LMMVY[Z�PU�YLK\JPUN�HPY�WVSS\[PVU�SLK�
[V�ML^LY�HLYVZVSZ�PU�[OL�HPY�^OPSL�./.�LTPZZPVUZ�JVU[PU\LK�[V�
PUJYLHZL�`LHY�I`�`LHY�

(UK�[OH[»Z�^O`�IL[^LLU�[OL�� ��Z�HUK�[VKH`�[OLYL�PZ�H�JOHUNL�
VM�NSVIHS�JSPTH[L�PU�H�^H`�[OH[�PZ�\UPX\L�PU�[OL�`V\UNLY�JSPTH[L�
OPZ[VY �̀� ;OL� HJ[\HS� TLHU� NSVIHS� *6�� JVUJLU[YH[PVU� PU� [OL�
H[TVZWOLYL�VM�� ����WWT�PU�[OL�`LHY�������;HUZ�HUK�2LLSPUN��
������ PZ� [OL� OPNOLZ[� ZPUJL� HWWYV_PTH[LS`� OHSM�TPSSPVU� `LHYZ�
�07**��������(UK� [OPZ�JVUJLU[YH[PVU� YPZLZ�^P[O�HU�L_JLW[PVUHS�
ZWLLK�I\[�PZ�Z[PSS�T\JO�SLZZ�[OHU�[OL������WWT�HUHS`aLK�MVY�[OL�
1\YHZZPJ�HUK�JYL[HJLV\Z�WLYPVK�
4L[OHUL�� ILPUN� [OL�THQVY� HU[OYVWVNLUPJ�./.�ILZPKL� UP[YV\Z�
V_PKL��YLHJOLZ�H[TVZWOLYPJ�JVUJLU[YH[PVUZ�L_JLLKPUN�[OVZL�VM�
[OL�SHZ[����RH��:WHOUP�L[�HS����������;OL�THPU�ZV\YJL�VM�TL[OHUL�
HYL�^L[SHUKZ�� YPJL� HNYPJ\S[\YL�� IPVTHZZ�I\YUPUN�� HUK� Y\TPUHU[�
HUPTHSZ��07**��������:PUJL�[OL�LUK�VM�[OL��  �Z��[OL�PUJYLHZL�VM�
TL[OHUL�JVUJLU[YH[PVU�Z[VWWLK��:PTWZVU�L[�HS���������
>H[LY� ]HWVY� PZ� [OL� KVTPUHU[� I\[� UV[� HU[OYVWVNLUPJ� ./.��
>H[LY�]HWVY�PZ�]LY`�\UPMVYTS`�KPZ[YPI\[LK�HYV\UK�[OL�NSVIL�HUK�
PUKPYLJ[S`�PUMS\LUJLK�I`�V[OLY�O\THU�./.�LTPZZPVU��:PTPSHY�[V�
[OL�WVZP[P]L�MLLKIHJR�VM�TL[OHUL��OPNOLY�JVUJLU[YH[PVU���YPZPUN�
[LTWLYH[\YLZ� ��TVYL�TL[OHUL�WYVK\J[PVU��� MLLKIHJR�VM�^H[LY�
]HWVY� JVU[LU[� HUK� HPY� [LTWLYH[\YL� PZ� HSZV� WVZP[P]L�� >HYTLY�
HPY�JH\ZL�TVYL�L]HWVYH[PVU�HZ�^LSS�HZ�L]HWV[YHUZWPYH[PVU�HUK�
JVUZLX\LU[S`�SHYNLY�^H[LY�]HWVY�JVUJLU[YH[PVUZ��9LJLU[�Z[\KPLZ�
ZOV^� [OH[� ILJH\ZL� VM� [OPZ� MLLKIHJR� [OL� WVZP[P]L� [LTWLYH[\YL�
[YLUK�PU�,\YVWL�L_JLLKZ�[OL�NSVIHS�VUL��7OPSPWVUH��������

(�JVUZ[HU[�NSVIHS�TLHU�[LTWLYH[\YL�PTWSPLZ�HU�H[TVZWOLYL�PU�
H� NSVIHS� [OLYTVK`UHTPJ� LX\PSPIYP\T�� ;OL� LHY[O»Z� H[TVZWOLYL��
OV^L]LY�� PZ� MHY� H^H`� MYVT� [OPZ� LX\PSPIYP\T�� /LUJL�� JSPTH[L�
JOHUNL�PZ�IL[[LY�HZZPNULK�HZ�º\UIHSHUJPUN»�YH[OLY�[OHU�^HYTPUN��
;OL�WH[[LYUZ�VM�[OL�O\THU�JH\ZLK�JSPTH[L�JOHUNL�HYV\UK�[OL�
NSVIL�ZOV^�[OPZ�PZZ\L��L�N��-PN\YL������
�

-PN\YL�����%��.SVIHS�3HUK�6JLHU�;LTWLYH[\YL�0UKL_"�IHZL�WLYPVK!�� ���� �����
.YHWO�PZ�IHZLK�VU�KH[H�ZV\YJL!�5(:(�.VKKHYK�:WHJL�-SPNO[�*LU[LY���
:JPLUJL�HUK�,_WSVYH[PVU�+PYLJ[VYH[L��,HY[O�:JPLUJL�+P]PZPVU���
O[[W!��KH[H�NPZZ�UHZH�NV]�NPZ[LTW

�����RH�$�������`LHYZ�

-PN\YL�����%��;LTWLYH[\YL�(UVTHS`�VM�HUU\HS�TLHU�[LTWLYH[\YL�� ��������]Z�� ���� ����
+H[H�+H[H�ZV\YJL!�5(:(�.VKKHYK�:WHJL�-SPNO[�*LU[LY��:JPLUJL�HUK�,_WSVYH[PVU�
+PYLJ[VYH[L��,HY[O�:JPLUJL�+P]PZPVU��O[[W!��KH[H�NPZZ�UHZH�NV]�NPZ[LTW�THWZ

;OLZL� JOHUNLZ� JVYYLZWVUK� [V� [OL� NSHJPHS�PU[LYNSHJPHS� J`JSL��
;OPZ� º4PSHURV]P[JO�*`JSL»� PZ� JH\ZLK�I`�JOHUNLZ� PU� [OL� LHY[O»Z�
VYIP[� �9HOTZ[VYM� HUK� :JOLSSUO\ILY�� ������ HUK� [O\Z� UV[� I`�
HU[OYVWVNLUPJ� PUMS\LUJLZ��/LYL�� OPNO�./.�JVUJLU[YH[PVUZ� HYL�
JH\ZLK� I`� OPNO� [LTWLYH[\YLZ� ^P[O� H� ./.� KLSH`� VM� JLU[\YPLZ�
[V� H�TPSSLUUP\T�� ;OLYL� HYL� UH[\YHS� JH\ZLZ� HUK� HU[OYVWVNLUPJ�
JH\ZLZMVY� JSPTH[L� JOHUNL�� 0U� [OL� SHZ[� KLJHKLZ� HU[OYVWVNLUPJ�
PUMS\LUJLZ�V]LYSHW�KYHTH[PJHSS`�[OLZL�UH[\YHS�WYVJLZZLZ�
>P[OPU�[OL�PJL�JVYL�]LYPMPLK�WLYPVK�JSPTH[L�JOHUNLK�ZL]LYHS�[PTLZ�
]LY`�YHWPKS �̀�;OLYL�^LYL�JOHUNLZ�^P[OPU�KLJHKLZ�K\YPUN�NSHJPHS�
WLYPVKZ�� L�N�� [OL�+HUZNHHYK�6LZJONLY� L]LU[Z�^P[O� H�^HYTPUN�
PU�.YLLUSHUK�MYVT���*�[V����*��:L]LYPUNOH\Z�HUK�)YVVR���   "�
4HZZVU�+LSTV[[L�L[� HS��������� ;OLZL�JOHUNLZ�HYL�KL[LYTPULK�
MYVT� SVJHS� WYV_PLZ� HUK�VM[LU� [OL`�KPK� UV[� VJJ\Y� VU� [OL� LU[PYL�
WSHUL[� �4HZZVU�+LSTV[[L�L[�HS���������� 0UZ[LHK�� [OL� [YHUZP[PVUZ�
MYVT�[OL�NSHJPHS�[V�[OL�PU[LYNSHJPHS�WLYPVKZ�̂ LYL�ZSV^LY�I\[�NSVIHS�
;OLYL� ^LYL� U\TLYV\Z� JVSK� HUK� ^HYT� WOHZLZ� PU� [OL� J\YYLU[�
PU[LYNSHJPHS� [OH[� ILNHU� HYV\UK� ��� [OV\ZHUK� `LHYZ� HNV�� 0U� [OPZ�

HJ[\HS� ^HYT� WLYPVK� [OLYL� ^LYL� ZL]LYHS� ]HYPH[PVUZ� VM� ./.�
JVUJLU[YH[PVUZ�PU�[OL�H[TVZWOLYL�HUK�[O\Z�PU�[OL�NSVIHS�TLHU�
[LTWLYH[\YLZ�� L�N�� [OL� ���RH�� L]LU[� �(SSL`� L[� HS��� �  ���� ;OL��
����RH�L]LU[�̂ HZ�HKLJYLHZL�PU�NSVIHS�[LTWLYH[\YL�HWWYV_PTH[LS`�
�����̀ LHYZ�HNV�>OLU�MVJ\ZPUN�VU[V�[OL�SHZ[������̀ LHYZ�]VSJHUPJ�
HLYVZVSZ� HUK� JOHUNPUN� ZVSHY� HJ[P]P[`� ^OLYL� [OL� YLHZVUZ� MVY�
NSVIHS�JSPTH[L�JOHUNLZ��)�OT���������/PNOLY�ZVSHY�HJ[P]P[`�^P[O�
[OL�JVU[YPI\[PVU�VM�SLZZ�HJ[P]L�]VSJHUVZ�SLK�[V�H�º4LKPL]HS�>HYT�
,WVJO»�HYV\UK�[OL���[O�JLU[\Y �̀�([�[OH[�[PTL�WHY[Z�VM�.YLLUSHUK�
^LYL� ZL[[SLK� I`� 5VYZLTHU� �7L[[LYZZVU�� � ����� ;OL� MVSSV^PUN�
JVSK�JVUKP[PVUZ�^P[O�TPUPT\T�[LTWLYH[\YLZ�PU�[OL���[O�JLU[\Y`�
JHU�IL�W\[�KV^U�[V�[OL�ZV�JHSSLK�º4H\UKLY�4PUPT\T»�[OH[�^HZ�
JOHYHJ[LYPaLK�I`�SLZZ�ZVSHY�HJ[P]P[`��L�N��3LHU��������
:V� ^L� JVUJS\KL� [OH[� UV[HISL� JOHUNLZ� PU� [OL� NSVIHS� JSPTH[L�
VJJ\YYLK�^P[OV\[� HU[OYVWVNLUPJ� PUMS\LUJLZ�� 0U�V[OLY�^VYKZ�� PU�
WYPUJPWSL�UV[�HSS�JOHUNLZ�PU�SHRLZ�JHU�IL�H[[YPI\[LK�[V��NSVIHS��[OL�
HU[OYVWVNLUPJ�PUMS\LUJLZ�WYLZLU[LK�PU�[OL�UL_[�ZLJ[PVU��

/\THU�JH\ZLK�JSPTH[L�JOHUNL
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7YLKPJ[PVUZ� VM� [OL� M\[\YL� NSVIHS� JSPTH[L� HYL� OPNOS`� \UJLY[HPU�
ILJH\ZL� VM� [OL� JVTWSL_P[`� HUK� [OL� JOHV[PJ� JOHYHJ[LY� VM� [OL�
LHY[O»Z�H[TVZWOLYL�HUK�H[TVZWOLYL�Z\YMHJL�PU[LYHJ[PVUZ�̂ P[O�P[Z�
U\TLYV\Z�WVZP[P]L�HUK�ULNH[P]L�MLLKIHJRZ��-\Y[OLYTVYL��O\THU�
ILPUNZ�HUK�[OLPY�M\[\YL�./.�LTPZZPVUZ�HYL�\URUV^U��;OLYL�HYL�
PUMPUP[L� [OLVYL[PJHS�� WVZZPISL� KL]LSVWTLU[Z� VM� HU[OYVWVNLUPJ�
./.� LTPZZPVUZ� HUK� HSS� UH[\YHS� JSPTH[L� MVYJPUN�� 5L]LY[OLSLZZ��
H� I\UKSL� VM� JSPTH[L� ZJLUHYPVZ� JHU� JV]LY� H� IYVHK� YHUNL� VM�
WVZZPIPSP[PLZ��:JLUHYPVZ�LUHISL�[OL�HZZLZZTLU[�VM�[OL�ZOHWL�VM�
H�SPRLS`���Z[�JLU[\Y`�JSPTH[L��-VY�JVTWHYPZVU�VM�KPMMLYLU[�TVKLS�
HWWYVHJOLZ�� [V� HZZLZZ� M\[\YL� JSPTH[L�� [OL� 0U[LYNV]LYUTLU[HS�
7HULS� VU� *SPTH[L� *OHUNL� �07**�� W\ISPZOLK� H� :WLJPHS� 9LWVY[�
VU� ,TPZZPVU� :JLUHYPVZ� �:9,:�� 5HRPJLUV]PJ� :^HY[�� �������
6\[� VM� HIV\[� ��� :JLUHYPVZ� [OYLL� ZJLUHYPVZ� \Z\HSS`� ZLSLJ[LK!�
(�)��TVKLYH[L���(�� �WLZZPTPZ[PJ��HUK�)�� �VW[PTPZ[PJ��� 0U�NSVIHS�
HUHS`ZLZ� [OLZL� ZJLUHYPVZ� LUHISL� [VNL[OLY� ^P[O� ([TVZWOLYL�
6JLHU� .LULYHS� *PYJ\SH[PVU� 4VKLSZ� �(6.*4Z�� H� JHYLM\S� ]PL^�
PU[V� [OL���Z[� JLU[\Y �̀� ;OLZL�JHSJ\SH[PVUZ� ZOV^�H� YPZPUN�NSVIHS�
H]LYHNL�Z\YMHJL�[LTWLYH[\YL�PU�H�YHUNL�VM�����[V�����*�IL[^LLU�

[OL� WLYPVKZ� � ����   � HUK� �� ����  � �ZLL� ;HISL� ���� 9LJLU[�
Z[\KPLZ�ZOV �̂�[OH[�HJ[\HS�./.�LTPZZPVUZ�HYL�H[�[OL�\WWLY�SPTP[�
VM� [OL�WLZZPTPZ[PJ� 07**�:JLUHYPVZ� �<UP]LYZP[`�VM�*VWLUOHNLU��
��� �����

�

;OLYL�HYL�U\TLYV\Z�LMMLJ[Z�VM�WYLZLU[�JSPTH[L�JOHUNL�HYV\UK�
[OL� NSVIL!� ;OLYTHS� L_WHUZPVU� HUK� MYLZO^H[LY� MYVT� TLS[PUN�
PUSHUK� PJL� LUSHYNL� [OL� VJLHUZ� ]VS\TL� �-VSSHUK� L[� HS�� �������
*VUZLX\LU[S`�PU�[OL���[O�JLU[\Y �̀�[OL�ZLH�SL]LS�YVZL�����[V���TT�
WLY�`LHY��4PSSLY��+V\NSHZ��������

.SHJPLYZ� YLHJ[� ZLUZP[P]L� [V� JOHUNLZ� PU� H[TVZWOLYPJ� IV\UKHY`�
JVUKP[PVUZ��5\TLYV\Z�Z[\KPLZ�`PLSK�KLJYLHZPUN�NSHJPLY�THZZLZ�
HYV\UK�[OL�^VYSK��07**��������ZPUJL�[OL�� ��Z�

-YVaLU� NYV\UKZ� PU� [OL� TLHUPUN� VM� ZLHZVUHS� VY� JVU[PU\V\Z�
MYVaLU�NYV\UKZ��WLYTHMYVZ[��HYL�KLMYVZ[PUN�K\L�[V�JOHUNPUN�OLH[�
IHSHUJL�H[�[OL�Z\YMHJL��L�N�WLYTHMYVZ[�PU�[OL�(SWZ!�=VUKLY4�OSS�
L[�HS���������

-\Y[OLY� LMMLJ[Z� JVUJLYUPUN� PJL� HYL� JOHUNLZ� PU� ZUV^� JV]LY�� PU�
YP]LY�HUK� SHRL� PJL�� PU�ZLH� PJL��HUK� PU� [OL�Z[HIPSP[`�VM� PJL�ZOLL[Z�
HUK�PJL�ZOLS]LZ�

5V[�VUS`�SHRLZ�HYL�HMMLJ[LK�I`�JSPTH[L�JOHUNLZ��ZLL�*OHW[LY������
I\[�HSZV�V[OLY�O`KYVSVNPJ�Z\IZ`Z[LTZ�L�N��L_[YLTL�L]LU[Z� SPRL�
MSVVKZ�HUK�KYV\NO[Z�HYL�TVYL�VM[LU�HUK�[OLYL�HYL�ZOPM[Z�PU�HUU\HS�
WYLJPWP[H[PVU��ZLL�)H[LZ�L[�HS���������MVY�HU�V]LY]PL^�YLNHYKPUN�
^H[LY�ZV\YJLZ�HUK�JSPTH[L�JOHUNL���;OL�SPZ[�ZLLTZ�[V�IL�LUKSLZZ�

;HISL���%��(KHW[LK�HUK�ZOVY[LULK�MYVT�07**���������;HISL�:74����7YVQLJ[LK�NSVIHS�H]LYHNL�
Z\YMHJL�^HYTPUN�HUK�ZLH�SL]LS�YPZL�H[�[OL�LUK�VM�[OL���Z[�JLU[\Y �̀

:JLUHYPV

3PRLS`�YHUNL�VM��
;LTWLYH[\YL�*OHUNL
��*�H[��� ����  �YLSH[P]L�

[V�� ����   �

:LH�3L]LS�9PZL
�T�H[��� ����  ��

YLSH[P]L�[V�� ����   �

)� ����¶��� �����¶�����

(�) ����¶���� �����¶�����

(� ����¶���� �����¶�����

:L]LYHS� SVUN� [PTL� ZLYPLZ� Z[\KPLZ� OH]L� ZOV^U� JSVZL� JV\WSPUN�
IL[^LLU�JSPTH[L��SHRL�[OLYTHS�WYVWLY[PLZ�HUK�PUKP]PK\HS�VYNHUPZT�
WO`ZPVSVN �̀� WVW\SH[PVU� HI\UKHUJL�� JVTT\UP[`� Z[Y\J[\YL� HUK�
MVVK�^LI� Z[Y\J[\YL� �>L`OLUTL`LY� L[� HS��� �   "� :[YHPSL� ����"�
.LY[LU�HUK�(KYPHU������"�(YOVUKP[ZPZ�L[�HS��������!�\UKLYZ[HUKPUN�
[OL�M\UJ[PVUPUN�VM�[OPZ�JVTWSL_�Z`Z[LT�VM�PU[LYHJ[PVUZ�PZ�LZZLU[PHS�
[V�HZZLZZ�[OL�YPZR�SPURLK�[V�[OL�M\[\YL�THUHNLTLU[�VM�HSWPUL�SHRL�
YLZV\YJLZ��HUK�P[�PZ�H�THPU�HJ[P]P[`�VM�:034(:�WYVQLJ[���
:PUJL�� ���MYLZO^H[LY�IPVKP]LYZP[`�OHZ�KLJYLHZLK�TVYL�KYHZ[PJHSS`�
[OHU�THYPUL�VY�[LYYLZ[YPHS�IPVKP]LYZP[`��3VO��>HJRLYUHNLS����������
;OPZ� PZ� [OL� YLZ\S[� VM� H� JVTWSL_�TP_� VM� Z[YLZZVYZ� HUK� PTWHJ[Z�
�:[HUULY� � )VYKLH\_�� �  �"� 4HSTX\PZ[� HUK� 9\UKSL�� �������
;OL�THQVY�KYP]LYZ�JHU�IL�Z\TTHYPaLK�HZ�T\S[PWSL�\ZL��Z\JO�HZ�
MPZOLYPLZ��UH]PNH[PVU�HUK�̂ H[LY�HIZ[YHJ[PVU���U\[YPLU[�LUYPJOTLU[��
VYNHUPJ��HJPKPMPJH[PVU�HUK�OHIP[H[�KLNYHKH[PVU��*SPTH[L�JOHUNL�
PZ� HKKPUN� M\Y[OLY� Z[YLZZLZ� �[LTWLYH[\YL� PUJYLHZL��/`KYVSVNPJHS�
JOHUNLZ�� HUK� PU[LYHJ[Z� PU� JVTWSL_� ^H`Z� ^P[O� L_PZ[PUN� VULZ� ��
/\ILY�L[�HS���������

;OL�THPU�PTWHJ[Z�VM�JSPTH[L�JOHUNL�VU�MYLZO^H[LY�LJVZ`Z[LT�
YLZ\S[� MYVT�JOHUNLZ� PU�HPY� [LTWLYH[\YL��WYLJPWP[H[PVU�HUK�^PUK�
YLNPTLZ�� -YLZO^H[LY� Z`Z[LT� YLZWVUK� I`� JOHUNLZ� PU� [OLPY�
WO`ZPJHS� JOHYHJ[LYPZ[PJZ� PUJS\KPUN� Z[YH[PMPJH[PVU� HUK� TP_PUN�
YLNPTLZ� VM� SHRL� ^H[LY� JVS\TUZ�� JH[JOTLU[� O`KYVSVN`� VY�
JOHUNLZ� PU� PJL�JV]LY� ^OPJO�� PU� [\YU�� TH`� PUK\JL� JOLTPJHS�
JOHUNLZ� PU� OHIP[H[� �2LYUHU� L[� HS��� ������� 9PZPUN� [LTWLYH[\YLZ�
MH]V\Y�J`HUVIHJ[LYPH� PU�ZL]LYHS�^H`Z��*`HUVIHJ[LYPH�NLULYHSS`�
NYV^�IL[[LY�H[�OPNOLY�[LTWLYH[\YLZ��VM[LU�HIV]L����*��[OHU�KV�
V[OLY�WO`[VWSHUR[VU�ZWLJPLZ�Z\JO�HZ�KPH[VTZ�HUK�NYLLU�HSNHL��
;OPZ�NP]LZ�J`HUVIHJ[LYPH�H�JVTWL[P[P]L�HK]HU[HNL�H[�LSL]H[LK�
[LTWLYH[\YLZ��7HLYS�HUK�/\PZTHU��������
4VKLS�Z[\KPLZ�WYLKPJ[�[OH[�SHRL�[LTWLYH[\YLZ��LZWLJPHSS`�PU�[OL�
LWPSPTUPVU��^PSS�PUJYLHZL�^P[O�PUJYLHZPUN�HPY�[LTWLYH[\YL��ZV�[OH[�
[LTWLYH[\YL�WYVMPSLZ�� [OLYTHS� Z[HIPSP[`� HUK�TP_PUN�WH[[LYUZ�HYL�
L_WLJ[LK� [V� JOHUNL�HZ� H� YLZ\S[� VM� JSPTH[L� JOHUNL� �/VUKaV��
:[LMHU��  �"�:[LMHU�L[�HS����  ���

-\[\YL�JSPTH[L�JOHUNL

*VUZLX\LUJLZ�VM�WYLZLU[�JSPTH[L�JOHUNL

Climate change and lakes
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0TWHJ[Z�VU�WO`ZPJHS��JOLTPJHS�HUK�IPVSVNPJHS�SHRL�WHYHTL[LYZ

0U�[OL�]HZ[�THQVYP[`�VM�SHRLZ��[OL�]LY[PJHS�[LTWLYH[\YL�KPZ[YPI\[PVU�
HUK�[OL�PU[LUZP[`�VM�]LY[PJHS�TP_PUN�HYL�KL[LYTPULK�WYLKVTPUHU[S`�
I`� TL[LVYVSVNPJHS� MVYJPUN� H[� [OL� SHRL� Z\YMHJL�� (� JOHUNL� PU�
JSPTH[PJ�JVUKP[PVUZ�HMMLJ[PUN�[OPZ�SVJHS�TL[LVYVSVNPJHS�MVYJPUN�̂ PSS�
[OLYLMVYL�HS[LY�IV[O�[OLYTHS�Z[Y\J[\YL�HUK�]LY[PJHS� [YHUZWVY[�I`�
TP_PUN��^OPJO�PU�[\YU�^PSS�HMMLJ[�[OL�Å\_�VM�U\[YPLU[�HUK�KPZZVS]LK�
V_`NLU�� HZ� ^LSS� HZ� [OL� WYVK\J[P]P[`� HUK� JVTWVZP[PVU� VM� [OL�
WSHUR[VU� �0TIVKLU��  �"�9L`UVSKZ���  ��"�7OLUVSVN`� PZ�VM[LU�
Z[YVUNS`� PUMS\LUJLK�I`� [LTWLYH[\YL�HUK�WYLJPWP[H[PVU� �/\NOLZ��
�������
0U�WHY[PJ\SHY�[OL�JSPTH[L�JOHUNL�JHU�JH\ZL��HTVUN�V[OLYZ��[OL�
MVSSV^PUN�LMMLJ[Z�PU�[OL�SHRLZ!
��,HYSPLY�^H[LY�^HYTPUN�PU�ZWYPUN��.YVUZRH`H�L[�HS��������
���0UJYLHZL� PU� ^H[LY� [LTWLYH[\YL� IV[O� VU� [OL� Z\YMHJL� HUK� H[�
KLLWLY�SL]LSZ�PU�SHRLZ��,UKVO�L[�HS����   "��

���3LUNO[OLUPUN�VM�WLYPVK�PU�Z\TTLY�̂ OLU�SHRL�̂ H[LY�[LTWLYH[\YL�
L_JLLK����*��1HY]L[�������"

���:OVY[LUPUN� VM� WLYPVKZ� ^P[O� PJL� JV]LY� HUK� KLJYLHZL� PU� P[Z�
[OPJRULZZ��;VKK�HUK�4HJRH �̀������

(UHS`ZLZ� VM� SVUN� [LYT� KH[H� ZLYPLZ� KLTVUZ[YH[L� [OH[� Z\JO� H�
JOHUNL�OHZ�HSYLHK`�VJJ\YYLK�PU�YLJLU[�KLJHKLZ!�(TLYPJHU�HUK�
(ZPHU� SHRLZ� PU� WHY[PJ\SHY� HYL� HUHS`ZLK�� HUK� [OL� YLZ\S[Z� HYL� HU�
PUJYLHZL�VM�^H[LY�[LTWLYH[\YL�VM�HIV\[���*�PU�[OL�SHZ[����`LHYZ�
�:JOPUKSLY�L[�HS����  �"�/HTW[VU�L[�HS�������"�*VH[Z�L[�HS����������
0U�3HRL�*VUZ[HUJL��^HYT�TVUVTPJ[PJ�3HRL�PU�*LU[YHS�,\YVWL��
[OL�TLHU� HUU\HS�^H[LY� [LTWLYH[\YL� OHZ� PUJYLHZLK� I`� �����*�
WLY� KLJHKL� ZPUJL� � ��� �:[YHPSL� L[� HS��� ������� ;OPZ� ^HYTPUN�
PZ� Z[YVUNS`� YLSH[LK� [V� PUJYLHZPUN� ^PU[LY� HPY� [LTWLYH[\YLZ� HUK�
HMMLJ[LK� [OL�K\YH[PVU�HUK�L_[LUKLK�VM�^PU[LY� SHRL�TP_PUN�� [OL�
OLH[�JVU[LU[�VM�[OL�SHRL�HUK�[OL�]LY[PJHS�KPZ[YPI\[PVU�VM�V_`NLU�
HUK�U\[YPLU[Z��9LK\JLK�^PU[LY�JVVSPUN�MH]V\YZ�[OL�WLYZPZ[LUJL�
VM�ZTHSS�[LTWLYH[\YL�NYHKPLU[Z�HUK�TH`�YLZ\S[�PU�HU�PUJVTWSL[L�
TP_PUN�VM�[OL�SHRL�

;OL� PUJYLHZL� VM� HPY� [LTWLYH[\YL� JHU� IYPUN� [V� HU� PUJYLHZL� VM�
^H[LY� [LTWLYH[\YL� PU� [OL�O`WVSPTUPV��HZ�]LYPMPLK� PU�(TIYVZL[[P�
�)HYIHU[P���   �� PU�3HRL�4HNNPVYL� �0[HS`�!� [OL�KLLW�^H[LYZ�VM�
3HRL�4HNNPVYL�JVU[HPU�H�ZVY[�VM�JSPTH[PJ�TLTVY �̀�YLWYLZLU[LK�
I`�]HYPH[PVUZ�PU�[OL�JHSVYPJ�JVU[LU[���;OPZ�HUHS`ZPZ��YLSH[PUN�[V�[OL�
WLYPVK� � ��� ¶� �  ��� KLTVUZ[YH[LZ� [OH[� [OL� JHSVYPJ� JVU[LU[� PU�
[OL�O`WVSPTUPVU�H[�[OL�LUK�VM�SPTUVSVNPJHS�`LHY��P�L��^OLU�KLLW�
^H[LYZ� HYL� MVYTLK��� KLWLUKZ� Z[YPJ[S`� VU�^PU[LY�TL[LVYVSVNPJHS�
WHYHTL[LYZ� �^PUK� Y\U�� HPY� [LTWLYH[\YL� HUK� ZVSHY� YHKPH[PVU��� HZ�
^LSS� HZ� VU� [OL� X\HSP[`� VM� OLH[� [OH[� JHU� YLHJO� [OL� KLLW� SH`LYZ�
ILMVYL�HUK�HM[LY�[OL�VUZL[�VM�[OLYTHS�Z[YH[PMPJH[PVU�
�,JVSVNPJHSS �̀� [OL�LUOHUJLZ�NYV^[O�VM� J`HUVIHJ[LYPH� PU�^HYT��
JHST�Z\TTLY�JHU�IL�KPYLJ[S`�YLSH[LK�[V�Z`Z[LTH[PJ�]HYPH[PVU�PU�
[OL� SVJHS�^LH[OLY!�Z\JO�¸ISVVTZ¹�^LYL�VUJL�JVUZPKLYLK�[V�IL�
HU�PUL]P[HISL�JVUZLX\LUJL�VM�L\[YVWOPJH[PVU�I\[�JOHUNLZ�PU�[OL�
^LH[OLY� HSZV�WSH`� H�THQVY�WHY[� PU� [OLPY� ZLHZVUHS�KL]LSVWTLU[�
�7HLYS� HUK� /\PZTHU�� ������� 0U� WHY[PJ\SHY�� L]LU� YLSH[P]LS`� ZTHSS�
JOHUNLZ�PU�[OL�[OLYTHS�JOHYHJ[LYPZ[PJZ�VM�SHRLZ��JHU�JH\ZL�THQVY�
ZOPM[Z� PU� WO`[VWSHUR[VU�� IHJ[LYPVWSHUR[VU� HUK� aVVWSHUR[VU�
WVW\SH[PVUZ�HZ�^LSS�HZ�HS[LYPUN�[OL�YH[LZ�VM�TL[HIVSPJ�WYVJLZZLZ�
�L�N��:[LPUILYN�HUK�;PSSL�)HJROH\Z���  �"�;\SVULU�L[�HS����  �"�
>L`OLUTL`LY�L[�HS����   "�.LY[LU�HUK�(KYPHU������"�(Y]VSH�L[�
HS�������"�1HZZLY�HUK�([]VSH���������;OPZ� PZ�ILJH\ZL�VYNHUPZT�
HYL� VM[LU� HKHW[LK� [V� JLY[HPU� UHYYV^� [LTWLYH[\YL� YHUNLZ� HUK�
ILJH\ZL� [OLPY� SPML�J`JSL� Z[YH[LNPLZ� JHU� IL� OPNOS`� ZLUZP[P]L� [V�
]HYPH[PVUZ�PU�HTIPLU[�^H[LY�[LTWLYH[\YL��*OLU�HUK�-VS[���  ���
;OL� PTWVY[HUJL� VM� SHRLZ� [V� V\Y� \UKLYZ[HUKPUN� VM� WV[LU[PHS�
LMMLJ[Z�VM��JSPTH[L��JOHUNL�OHZ�ILLU��KLTVUZ[YH[LK��IV[O��MYVT��
HUHS`ZLZ�VM�OV^�IPVSVNPJHS�JVTWVULU[Z�VM� SHRLZ�TH`�YLZWVUK�
�L�N��4LPZULY��L[�HS���� ��"�/PSS��HUK�4HNU\ZVU���  �"�:O\[LY�HUK�
7VZ[��  �"�4LPZULY��  �"�4PUUZ��HUK�4VVYL���  ����HUK�MYVT��
YLJLU[�HUHS`ZLZ�ZOV^PUN��[OH[�TVZ[�SHRLZ�HJ[�HZ�H�ZV\YJL�VM�*6��
ILJH\ZL� [OL`� � HYL� Z\WLYZH[\YH[LK� YLSH[P]L� � [V� [OL�H[TVZWOLYL��
�*VSL�L[�HS���  ����

(SWPUL� SHRL�LJVZ`Z[LT�HYL�]P[HS� YLZV\YJL��VU�[OL�OHUK�MVY� SHRL�
IPVKP]LYZP[ �̀�HUK�VU�[OL�V[OLY�OHUK�MVY�O\THU�\ZLZ�VM�[OL�^H[LY�
IVKPLZ� �UH]PNH[PVU�� IH[OPUN�� PYYPNH[PVU�� LULYN �̀� [V\YPZT¯��� (U`�
HS[LYH[PVU�JV\SK�SLHK�[V�PTWSPJH[PVUZ�MYVT�[OL�LJVSVNPJHS��J\S[\YHS��
ZVJPHS�HUK�LJVUVTPJ�WVPU[�VM�]PL �̂
*SPTH[L�^HYTPUN�OHZ�KPYLJ[�LMMLJ[Z�VU� [OL�WO`ZPJHS�� JOLTPJHS��
HUK�IPVSVNPJHS�JOHYHJ[LYPZ[PJZ�VM� SHRLZ��HUK�P[�HSZV�VWLYH[LZ�VU�
SHRLZ�PUKPYLJ[S`�]PH�TVKPMPJH[PVUZ�PU�[OL�Z\YYV\UKPUNZ�^H[LYZOLK��
L�N�� [OYV\NO� ZOPM[Z� PU� O`KYVSVNPJHS� MSV^� WH[O^H`Z�� SHUKZJHWL�
^LH[OLYPUN��JH[JOTLU[�LYVZPVU��ZVPS�WYVWLY[PLZ��HUK�]LNL[H[PVU�
;OL� PU[LYHJ[PVU� IL[^LLU� ]HYPHISLZ�� [OL� MLLKIHJR� LMMLJ[Z� [OH[�
HJJLSLYH[L� VY� KHTWLU� LU]PYVUTLU[HS� JOHUNL�� HUK� [OYLZOVSK�
LMMLJ[Z�I`�̂ OPJO�SHRLZ�TH`�HIY\W[S`�ZOPM[�MYVT�VUL�LU]PYVUTLU[HS�
Z[H[L� [V� HUV[OLY� HYL� PTWVY[HU[� [VWPJ� [V� HUHS`aL� PU� VYKLY� [V�
WYLZLY]L�[OL�SHRL�LU]PYVUTLU[�
;OPZ� JOHW[LY� MVJ\ZLZ� ZVTL� VM� THPU� WO`ZPJHS�� JOLTPJHS� HUK�
IPVSVNPJHS�YLZWVUZLZ�VM�SHRLZ�[V�JSPTH[L�JOHUNL�[OH[�OH]L�ILLU�
YL]LHSLK�I`�YLJLU[�YLZLHYJO�

7O`ZPJHS�PTWHJ[Z

(� SHRL� PZ� HU� VWLU� WO`ZPJHS� Z`Z[LT� ^P[O� H� KPYLJ[� JV\WSPUN� [V�
[OL� H[TVZWOLYL� PU� [LYTZ� VM� LULYN �̀� ^H[LY� THZZ� HUK� TP_PUN��
;OL� KPZ[YPI\[PVU� HUK� [YHUZWVY[H[PVU� VM� [OLYTHS� HZ� ^LSS� HZ�
RPUL[PJ�LULYN`�^P[OPU� [OL�^H[LY�IVK`�Z[YVUNS`�KLWLUKZ�VU� [OL�

H[TVZWOLYPJ� PUW\[� VM� TVTLU[\T� �^PUK� HUK� ^H]LZ��� YHKPH[PVU�
HUK�OLH[��L_JS\KPUN�SHRLZ�[OH[�HYL�MVYJLK�HSZV�I`�V[OLY��UH[\YHS�
VY�THU�THKL��ZV\YJLZ�VM�[OLYTHS�LULYN �̀
0U�H�JSLHY� SHRL� [OL� YHKPH[PVU�WLUL[YH[LZ�KLLWLY� PU[V� [OL�^H[LY��
0M� [OLYL� PZ�HU�HI\UKHUJL�VM�WO`[VWSHUR[VU��H�WHY[�VM� [OL�ZVSHY�
YHKPH[PVU� PZ� JVU]LY[LK� [V�IPVTHZZ�I`�WOV[VZ`U[OL[PJ�JOLTPJHS�
YLHJ[PVUZ�YH[OLY�[OHU�HIZVYILK�HZ�OLH[��,]LU�[OL�HIZVYW[PVU�VM�
ZVSHY� YHKPH[PVU� WLY� \UP[� Z\YMHJL� HYLH� PZ� [OL� ZHTL�� [OL� Z\YMHJL�
[LTWLYH[\YL�PZ�OPNOLY�[OHU�PU�JSLHY�SHRLZ��^OLU�H�MYHJ[PVU�VM�[OL�
PUJVTPUN�YHKPH[PVU�PZ�HSZV�HIZVYILK�PU�KLLWLY�^H[LY�SH`LYZ��HUK�
^OLU�LULYN`� PZ�KPZ[YPI\[LK�]LY[PJHSS`�VU�H� SHYNLY�^H[LY�]VS\TL�
�9PURL�L[�HS���������
+PZYLNHYKPUN� YP]LY� V\[MSV^� HUK� ^P[OKYH^HS� VM� OLH[� I`� OLH[�
W\TWZ�� [OL� OLH[� SVZZ� PZ� NLULYHSS`� JH\ZLK� I`� ^PUK�MVYJLK� HZ�
^LSS� HZ� MYLL� JVU]LJ[P]L� OLH[� [YHUZWVY[� HUK� L]HWVYH[PVU� H[� [OL�
MYLL� SHRL� Z\YMHJL��-YLL�JVU]LJ[PVU�VJJ\YZ�^OLU�HPY� HIV]L� [OL�
SHRL»Z�Z\YMHJL�PZ�SPNO[LY�[OHU�YLTV[L�HPY��;OL�YH[L�VM�L]HWVYH[PVU�
HUK�YLSH[LK�OLH[�JVU[LU[�KLWLUKZ�VU�HPY�HUK�^H[LY�[LTWLYH[\YL��
^PUK�ZWLLK�HUK�HPY�O\TPKP[ �̀�;OL�OPNOLY�[OL�^PUK�ZWLLK�HUK�[OL�
KLMPJP[�VM�[OL�^H[LY�]HWVY»Z�WHY[PHS�HPY�WYLZZ\YL��[OL�TVYL�LULYN`�
PZ� SVZ[�I`�L]HWVYH[PVU�OLH[�� HUK�]PJL� ]LYZH��;OL�OLH[�IHSHUJL�
VM� H� SHRL� PZ� HSZV� HMMLJ[LK� I`� [OL� IHSHUJL� IL[^LLU� [OLYTHS�
PUMYHYLK�YHKPH[PVU�[V�[OL�SHRL�HUK�[OL�SHRL»Z�IHJR�YHKPH[PVU�[V�[OL�
H[TVZWOLYL�
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en attente

;OLZL�OLH[�L_JOHUNL�WYVJLZZLZ��]LY`�IYPLMS`�Z\TTHYPaLK�HIV]L��
TH`�`PLSK�[OLYTHS�^H[LY�Z[YH[PMPJH[PVU��-VY�[OL�SH[[LY�[OL�Z\YMHJL�
SHRL�^H[LY�ULLKZ�[V�L_JLLK�[OL�[LTWLYH[\YL�VM�TH_PT\T�^H[LY�
KLUZP[`��[`WPJHSS`����*��HUK�HSZV�YLX\PYLZ�TPSK�[\YI\SLU[�TP_PUN�
[OH[� SPTP[�KV^U^HYK�OLH[� [YHUZWVY[� PU[V� [OL�KLLWLY�WHY[�VM� [OL�
SHRL�
0U�Z\TTLY��JVSKLY�^H[LY�^P[O�OPNOLY�KLUZP[`�HJJ\T\SH[LZ�PU�[OL�
SHRL»Z�KLW[O� �O`WVSPTUPVU���^OPSL�^HYTLY�^H[LY� MSVH[Z�ULHY� [OL�
�TP_PUN��Z\YMHJL��JHSSLK�LWPSPTUPVU��;OL�[YHUZP[PVU�MYVT�[OL�JVSKLY�
O`WVSPTUPVU� [V� [OL�^HYTLY� LWPSPTUPVU� PZ� JOHYHJ[LYPaLK� I`� [OL�
[OLYTVJSPUL�¶�[OL�TH_PT\T�[LTWLYH[\YL�NYHKPLU[� PUKPJH[PUN� PZ�
H� IHYYPLY� MVY�TP_PUN�� 0U� H� SHYNLY� HSWPUL� VY� WYL� HSWPUL� SHRL� �L�N��
3HRL*VUZ[HUJL�� PU� ^PU[LY�ZWYPUN� [OLYL� PZ� HU� HWWYV_PTH[LS`�
\UPMVYT�[LTWLYH[\YL��HUK�JVUZLX\LU[S �̀� PM� [OLYL�HYL�UV�ZHSPUP[`�
LMMLJ[Z�� \UPMVYT� KLUZP[`� KPZ[YPI\[PVU�� 0U� [OPZ� JHZL� [OL� PUW\[� VM�
TVTLU[\T�K\L�[V�^PUK�LUHISLZ�Z\MMPJPLU[�TP_PUN�VM�[OL�LU[PYL�
^H[LY�IVK �̀�^OH[� PZ�LZZLU[PHS� MVY�6���HUK�U\[YPLU[�JVU[LU[Z� PU�
[OL�KLLW�^H[LY� SH`LYZ��(UK� PU�^PU[LY� [OL�^H[LY� [LTWLYH[\YL� PZ�
JSVZLY�[V�P[Z�TH_PT\T�KLUZP[`�[LTWLYH[\YL�ZV�[OH[�[LTWLYH[\YL�
JOHUNLZ�PUK\JL�ULNSPNPISL�KLUZP[`�JOHUNLZ�
>L�JVUJS\KL� [OH[� [OL� SHRL»Z�WO`ZPJZ� Z[YVUNS`�KLWLUKZ�VU� [OL�
SVJHS�JSPTH[L�HUK�[OL�SVJHS�JSPTH[L�HMMLJ[LK�I`�[OL�NSVIHS�JSPTH[L��
*VUZLX\LU[S �̀� JOHUNLZ� PU� H[TVZWOLYPJ� JVUKP[PVUZ� KLTHUK� [V�
Z[\K`�PU�KL[HPS�[OL�PTWHJ[�VM�[OLZL�JOHUNLZ�VU�[OL�SHRL»Z�TP_PUN�
Z[H[\Z� HUK� P[Z� LJVSVNPJHS�IPVSVNPJHS� L]VS\[PVU�� 0M� [OL� JSPTH[L�
JVUKP[PVUZ�JOHUNL��H�SHRL�PZ�KPYLJ[S`�HMMLJ[LK��OLUJL��HSS�SP]L�PU��
VU��HUK�HYV\UK�[OL�̂ H[LY�OH]L�[V�MHJL�JOHUNLZ�PU�[OLPY�LJVSVNPJHS�
UPJL�^P[OPU�[OL�WO`ZPJHS�MYHTL^VYR�
;OLYLMVYL�� SHRLZ� HYL� ZLU[PULSZ�� PUKPJH[VYZ� HUK� KLWLUKPUN� VU�
[OLPY� ZPaL�HSZV� YLN\SH[VYZ�VM� �SVJHS�� JSPTH[L�JOHUNL� �>PSSPHTZVU�
L[� HS��� ��� ��� ;OL`� HYL� [OL� KLLWLZ[� LSLTLU[Z� PU� H� SHUKZJHWL�
HUK� HJJ\T\SH[L� HSS� [OL� JH[JOTLU[Z� PUMVYTH[PVU�� L�N�� PU� [OL�
ZLKPTLU[Z�� (KKP[PVUHSS`� JOHUNLZ� PU� SHRLZ� WO`ZPJZ� VM[LU� HYL�
YLHJ[PVUZ�I`�H�JSPTH[L�JOHUNL��-\Y[OLYTVYL��SHRLZ�HYL�PTWVY[HU[�
HJJ\T\SH[VYZ�HUK�YLN\SH[VYZ� PU�J`JSLZ�VM�TH[[LY��-VY� PUZ[HUJL��
LHJO�`LHY�HSS� SHRLZ�HUK�YLZLY]VPYZ�Z[VYL�TVYL�JHYIVUZ�[OHU�HSS�
VJLHU�ZLKPTLU[Z�[VNL[OLY��+LHU��.VYOHT���  ���
5\TLYV\Z� Z[\KPLZ� WYV]LK� HU� VM[LU� KYHZ[PJ� YLSH[PVU� IL[^LLU�
JOHUNLZ�PU�H�SHRL�Z`Z[LT�VM�HU`�RPUK�HUK�JSPTH[L�JOHUNL��,�N��
6»9LPSS`�L[�HS���������MV\UK�[OPZ�ZLUZP[P]P[`�MVY�3HRL�;HUNHU`PRH��
(MYPJH�� 3HRL)HPRHS»Z� LU]PYVUTLU[� KYHTH[PJHSS`� JOHUNLZ� ^P[OPU�
[OL�SHZ[�KLJHKLZ��/HTW[VU�L[�HS���������

>H[LY�[LTWLYH[\YL

+\L�[V�[OL�OLH[�MS\_LZ�H[�H�SHRLZ�Z\YMHJL��^H[LY�[LTWLYH[\YL�JHU�
IL�OPNOS`�JVYYLSH[LK�[V�[OL�JSPTH[L�WHYHTL[LYZ�� PU�WHY[PJ\SHY�[V�
[OL�HPY� [LTWLYH[\YL��;OVTWZVU�L[�HS� �������HUHS`aLK����ZTHSS�
SHRLZ� PU� HU� HS[P[\KL� YHUNL� VM� ����T� [V� ����T� PU� [OL� LHZ[LYU�
(SWZ� �5PLKLYL� ;H\LYU��� ;OL`� HUHS`aLK� [OH[� [OL� LWPSPTUPVU»Z�
^H[LY� [LTWLYH[\YL� PU�Z\TTLY� PZ� ]LY`�ZLUZP[P]L� [V�H�JOHUNL� PU�
HPY� [LTWLYH[\YL�� 0U� HU� L_JLW[PVUHS� JHZL� H� ��*� PUJYLHZL� VM� HPY�
[LTWLYH[\YL� PZ� MVSSV^LK� I`� HU� PUJYLHZL� PU� [OL� SHRL»Z� Z\YMHJL�
^H[LY�VM�HIV\[����*��0U�[OPZ�JHZL�[OL�KPZ[PUJ[�ZLUZP[P]P[`�PZ�JH\ZLK�
I`�[OL�KLWLUKLUJ`�VM�[OL�K\YH[PVU�HUK�[OPJRULZZ�VM�PJL�[V�[OL�
LWPSPTUPVU� [LTWLYH[\YL�� >P[O� H� ZTHSSLY� HS[OV\NO� ZPNUPMPJHU[�
ZLUZP[P]P[ �̀� HSS� V[OLY� SHRLZ� L_OPIP[� H� JOHUNL� VM� LWPSPTUPJ� ^H[LY�
[LTWLYH[\YL��:VTL�L_HTWSLZ!�)L[^LLU�� ���HUK��  ��[OL�3HRL�
>HZOPUN[VU»Z�LWPSPTUPJ�^H[LY�[LTWLYH[\YLPUJYLHZLK�I`�������*�
WLY�`LHY��(YOVUKP[ZPZ�L[�HS����������([�3HRL�A\YPJO�[OL�LWPSPTUPJ�
^H[LY�[LTWLYH[\YL�PUJYLHZLK�I`������*�WLY�KLJHKL�PU�[OL�WLYPVK�
IL[^LLU� [OL� � ��Z� HUK� [OL� �  �Z� �3P]PUNZ[VUL�� ������� ;OL�
LHY[O»Z�KLLWLZ[�SHRL��3HRL�)HPRHS��PZ�^HYTPUN�\W�[VV!�ZPUJL�� ���
[OL�TLHU�^H[LY�[LTWLYH[\YL�PUJYLHZLK�I`������*��/HTW[VU�L[�

HS����������)L[^LLU�� ���HUK������3HRL�*VUZ[HUJL»Z�Z\YMHJL�
^H[LY�[LTWLYH[\YL�PUJYLHZLK�I`������*�WLY�`LHY�>HOS���������([�
3HRL�.LUL]H�[OL�Z\YMHJL�^H[LY�[LTWLYH[\YL�PUJYLHZLK�I`�HIV\[�
��*�ZPUJL�[OL�� ��Z��7LYYV\K��.V]L[[L��������
*SPTH[L�JOHUNL�HSZV�HMMLJ[Z�[OL�O`WVSPTUPVU�^H[LY�[LTWLYH[\YL��
;OPZ�ZPNUHS�PZ�UV[�[OH[�PU[LUZL�HZ�PU�[OL�LWPSPTUPVU��I\[�P[�PZ�HZ�̂ LSS�
ZPNUPMPJHU[��ZLL�[OL�HIV]L�TLU[PVULK�Z[\KPLZ��

=LY[PJHS�TP_PUN�HUK�[OLYTHS�Z[YH[PMPJH[PVU

:[HIPSP[`� VM� [OLYTHS� Z[YH[PMPJH[PVU� PZ� H� JVUZLX\LUJL� VM� [OL�
KLUZP[`�KPMMLYLUJLZ�IL[^LLU� [OL�^H[LY� SH`LYZ��;OL�^HYTLY� [OL�
LWPSPTUPVU�� JVTWHYLK� [V� [OL� O`WVSPTUPVU�� [OL�TVYL� LULYN`� PZ�
YLX\PYLK�MVY�TP_PUN�^H[LY�HNHPUZ[�P[Z�I\V`HUJ`�LMMLJ[Z��:[HIPSP[`�
PZ� OLYL� KLMPULK� HZ� [OL� ^VYR� [OH[� OHZ� [V� IL� ZWLU[� [V� [YHUZMLY�
Z[YH[PMPJH[PVU� PU[V� H� JVTWSL[L� ]LY[PJHS� TP_PUN� �:JOTPK[�� � �����
;OL�SHRLZ�Z[HIPSP[`�JOHUNLZ�PUJYLHZL�PM�HPY�[LTWLYH[\YL�PUJYLHZLZ��
-VY�PUZ[HUJL��H[�3HRL�A\YPJO�[OL�[OLYTHS�Z[HIPSPaH[PVU�PUJYLHZLK�
I`�����PU�[OL�WLYPVK�� ����  ���3P]PUNZ[VUL��������
4P_PUN� PZ� Z[YVUNS`� YLK\JLK� I`� PUJYLHZPUN� Z[HIPSP[`� ZV� [OH[� [OL�
WYLZLU[�JSPTH[L�JOHUNLZ�OLH[�\W�[OL�LWPSPTUPVU�TVYL�[OHU�[OL�
O`WVSPTUPVU��>HOS��������WYV]LK�MVY�3HRL�*VUZ[HUJL�H�ZOPM[�VM�
[OL�TH_PT\T�TP_PUN�MYVT�(WYPS�[V�4HYJO��HUK�HZJYPILK�[OPZ�[V�
^HYTLY�^PU[LY�[LTWLYH[\YLZ��7LL[LYZ�L[�HS���������ZOV^LK�[OH[�
PUJYLHZPUN� HPY� [LTWLYH[\YLZ� SLHK� [V� H� Z\WWYLZZPVU� VM� KLLWS`�
WLUL[YH[P]L�^PU[LY�TP_PUN�L]LU[Z�PU�3HRL�A\YPJO��+L�:[HZPV�L[�HS��
��  ���JHSJ\SH[LK�HU�LHYSPLY�HUK�SVUNLY�VUZL[�VM�Z[YH[PMPJH[PVU�PU�
UVY[O�[LTWLYH[L�SHRLZ�
+LZWP[L�[OL�PTWVY[HUJL�VM�]LY[PJHS�TP_PUN�[V�[OL�[YVWOPJ�Z[H[\Z�
PU�KLLW� SHRLZ� �:HSTHZV�L[�HS�������� [OLYL�HYL� ML^�W\ISPJH[PVUZ�
^OPJO� NP]L� H� NLULYHS� WLYZWLJ[P]L� [V� WO`ZPJHS� PZZ\LZ� PU� (SWPUL�
SHRLZ�

*OLTPJHS�PTWHJ[Z

*SPTH[L�PZ�H�THZ[LY�]HYPHISL�MVY�LJVSVNPJHSS`�PTWVY[HU[�JOLTPJHS�
WYVJLZZLZ��2LYUHU�L[�HS����������(U�PUJYLHZL�PU�̂ H[LY�[LTWLYH[\YL�
OHZ� HU� PTWVY[HU[� PTWHJ[� VU� SHRLZ� JOLTPJHS� WYVJLZZLZ� ^P[O�
PUJYLHZLZ�PU�W/�HUK�NYLH[LY�PU�SHRL�HSRHSPUP[`�NLULYH[PVU��7ZLUULY�
HUK�:JOTPK[���  ���
;OL� W/�� PVUPJ� Z[YLUN[O�� PVUPJ� JVTWVZP[PVU�� HUK� JVUK\J[P]P[`�
HYL�]LY`�ZLUZP[P]L�HUK�LHZPS`�TLHZ\YHISL�PUKPJH[VYZ�VM�JOHUNLZ�
PU�^LH[OLYPUN� YH[L��HZ�^LSS� HZ�^H[LY�IHSHUJL��-VY�THU`� SHRLZ��
[OLYL� JHU� IL� JOHSSLUNLZ� PU� KPZLU[HUNSPUN� [OL� YVSLZ� VM� PU[LYUHS�
HUK�JH[JOTLU[�JOHUNLZ�^P[O�YLZWLJ[�[V�^H[LY�JOLTPZ[Y �̀�^OPJO�
TH`� IL� M\Y[OLY� JVTWSPJH[LK� I`� JVUMV\UKPUN� MHJ[VYZ� Z\JO� HZ�
L\[YVWOPJH[PVU��HJPKPMPJH[PVU��VY�H[TVZWOLYPJ�UP[YVNLU�KLWVZP[PVU�
�/LZZLU�L[�HS����� ��
0U�HSWPUL�LU]PYVUTLU[��^P[OPU�ZTHSS�SHRLZ�JH[JOTLU[�HYLH��^P[O�H�
ILKYVJR�VM�NYHUP[PJ�NULPZZ��I`�ZPSPJH�UH[\YL���[OL�W/�PZ�PUMS\LUJLK�
THPUS`�I`�ZVS\IPSP[`�VM�YVJRZ��[OH[�PUJYLHZLZ�^P[O�[OL�[LTWLYH[\YL�
�AVIYPZ[�L�+YL]LY���  ���HUK�MYVT�YLK\J[PVU�WYVJLZZLZ�[OH[�JV\SK�
IL�HISL�� MVY�KLWSL[PVU�VM�6_`NLU�� [V�KL[LYTPUL�HU� PUJYLHZL� PU�
W/��2VPUPN�L[�HS���  ����0U�,\YVWLHU�YP]LYZ��A^VSZTHU�HUK�]HU�
)VyROV]LU��������HUK�=HU�=SPL[�HUK�A^VSZHT��������VIZLY]LK�HU��
H]LYHNL�PUJYLHZL�PU�̂ H[LY�[LTWLYH[\YL�VM�HYV\UK���*�YLZWLJ[P]LS`�
PU�9OPUL�HUK�4L\ZL�YP]LYZ�HM[LY�[OL�ZL]LYL�KYV\NO[�VM�������^P[O�
H�W/�PUJYLHZL��YLMSLJ[PUN�H�KLJYLHZL�PU�*6��JVUJLU[YH[PVU��HUK�
H�KLJYLHZL�PU�KPZZVS]LK�V_`NLU���+6��ZVS\IPSP[`�YLMSLJ[PUN�H�SV^LY�
+6�ZVS\IPSP[`�\UKLY�OPNOLY�^H[LY�[LTWLYH[\YLZ��(�+6�KLJYLHZL�
JHU� HSZV� IL� HZZVJPH[LK� [V� HU� PUJYLHZL� PU� +6� HZZPTPSH[PVU� VM�
IPVKLNYHKHISL�VYNHUPJ�TH[[LY�I`�TPJYVVYNHUPZTZ��SPURLK�[V�HU�
PUJYLHZL� PU� +PZZVS]LK� 6YNHUPJ� *HYIVU� �+6*�� �7YH[O\TYH[HIH��
L[�HS��������
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+6*�JVUJLU[YH[PVUZ�PZ�HU�PTWVY[HU[�JVUZ[P[\LU[�VM�THU`�UH[\YHS�
^H[LYZ!�P[�TH`�IL�Z[VYLK�PU�ZVPSZ�MVY�]HY`PUN�SLUN[OZ�VM�[PTL�ILMVYL�
[YHUZWVY[� [V�Z\YMHJL�^H[LYZ��;OL�O\TPJ�Z\IZ[HUJLZ�NLULYH[LK�
I`�VYNHUPJ�TH[[LY�KLJVTWVZP[PVU�PTWHY[�H�JOHYHJ[LYPZ[PJ�IYV^U�
JVSVY� [V� [OL� ^H[LY� K\L� [V� [OL� HIZVYW[PVU� VM� ]PZPISL� SPNO[� I`�
[OLZL� JVTWV\UKZ��+6*� [O\Z� PUMS\LUJLZ� SPNO[� WLUL[YH[PVU� PU[V�
Z\YMHJL� ^H[LYZ�� HZ� ^LSS� HZ� [OLPY� HJPKP[ �̀� U\[YPLU[Z� H]HPSHIPSP[`�
TL[HS� [YHUZWVY[Z� HUK� [V_PJP[`� �2LYUHU� L[� HS��� ������ HZ� ^LSS� HZ�
JOHUNLZ�VIZLY]LK� PU� [OL� JH[JOTLU[� YLSH[LK� [V� PUJYLHZLK� Y\U�
VMM�� WLYTHMYVZ[� TLS[PUN�� ZOPM[Z� PU� ]LNL[H[PVU�� HUK� JOHUNLZ� PU�
^L[SHUKZ� �,]HUZ� L[� HS�� ����"� )LUV`� L[� HS�� ����"� 2LSSLY� L[� HS��
�������HUK�PUJYLHZLK�*6��JVUJLU[YH[PVUZ��-YLLTHU�L[�HS��������
;OL� YPZPUN� VM� +6*� KVJ\TLU[LK� �-YLLTHU� L[� HS��� ����"� ,]HUZ�
L[� HS��� ������ ����"� =\VYLUTHH� L[� HS��� ����"� 4VU[LP[O� L[� HS���
������ PZ� PU[LYWYL[LK� HZ� L]PKLUJL� VM� JSPTH[L� JOHUNL� PTWHJ[Z�
VU�[LYYLZ[YPHS�JHYIVU�Z[VYLZ�K\L�[V�YPZPUN�[LTWLYH[\YLZ�HUK�[OL�
PUJYLHZPUN�MYLX\LUJ`�HUK�ZL]LYP[`�VM�Z\TTLY�KYV\NO[��-YLLTHU�
L[�HS�������"�/LQaSHY�L[�HS�������"�>VYYHS�L[�HS����������0UJYLHZPUN�
WYLJPWP[H[PVU�JV\SK�HSZV�SLHK�[V�PUJYLHZPUN�+6*�JVUJLU[YH[PVUZ��
MPYZ[� I`� PUJYLHZPUN� [OL� WYVWVY[PVU� VM� +6*�YPJO� ^H[LY� KLYP]LK�
MYVT�[OL�\WWLY�VYNHUPJ�OVYPaVUZ�VM�TPULYHS�ZVPSZ�HUK�ZLJVUKS`�
I`� YLK\JPUN�^H[LY� YLZPKLUJL� [PTL�� HUK� OLUJL�+6*� YLTV]HS� ��
PU�SHRLZ��/VUN]L�L[�HS���������9PZPUN�SL]LSZ�VM�H[TVZWOLYPJ�*6��
PUMS\LUJPUN�WSHU[� NYV^[O� HUK� SP[[LY� X\HSP[`�^LYL� HSZV�WYVWVZLK�
[V�L_WSHPU� PUJYLHZLK�YH[LZ�VM�+6*�WYVK\J[PVU� �-YLLTHU�L[�HS���
�������
*VUJLYUPUN� U\[YPLU[Z� JVUJLU[YH[PVU�� HU� PUJYLHZL� VM� 5�
TPULYHSPaH[PVU�PU�ZVPS�K\L�[V�HU�PUJYLHZL�PU�TLHU�ZVPS�[LTWLYH[\YL�
PZ� L_WLJ[LK� �+\YJOHUL� L[� HS��� ������� >H[LY� IVKPLZ� X\HSP[`� PZ�
Z\IQLJ[LK�[V�̂ LH[OLY�ZLHZVUHSP[`�̂ OPJO�OHZ�HU�PTWVY[HU[�PTWHJ[�
VU�[OLPY�U\[YPLU[�WH[[LYUZ��AO\�L[�HS����������(�^HYTLY�JSPTH[L�^PSS�
JYLH[L�PUKPYLJ[�PTWHJ[Z�VU�̂ H[LY�IVKPLZ�SPRL�HU�PUJYLHZL�U\[YPLU[Z�
SVHK�PU�Z\YMHJL�HUK�NYV\UK^H[LY��=HU�=SPL[�HUK�A^VSZTHU��������
HUK� JV\U[LYHJ[� WVSPJPLZ� LMMLJ[Z� VM� L_[LYUHS� U\[YPLU[� SVHKPUN�
YLK\J[PVU��
5\[YPLU[� JVUJLU[YH[PVUZ� HUK� YH[PVZ� PU� SHRLZ� HYL� SPRLS`� [V� IL�
HS[LYLK�HZ�H�JVUZLX\LUJL�VM�JOHUNLZ�PU�[LYYLZ[YPHS�L_WVY[�YLSH[LK�
[V�JSPTH[PJ�PUMS\LUJLZ�VU�^LH[OLYPUN�YH[LZ��WYLJPWP[H[PVU��Y\U�VMM�
�:VTTHY\NH�>�NYH[O�L[�HS���  �"�9VNVYH�L[�HS������"�)LYNZ[Y�T�
HUK�1HUZZVU��������MPYL�MYLX\LUJ`��2LSS`�L[�HS������"�>LZ[LYSPUN�
L[� HS�� ������� VY� [LYYLZ[YPHS� WYPTHY`� WYVK\J[P]P[`� �)VPZ]LU\L� HUK�
9\UUPUN��������5\[YPLU[�JVUJLU[YH[PVUZ�JHU�HSZV�IL�HMMLJ[LK�I`�
PU[LYUHS�WYVJLZZLZ�YLSH[LK�[V�JOHUNLZ�PU�[OLYTHS�Z[Y\J[\YL�HUK�VY�
WYPTHY`�WYVK\J[P]P[`��1LWWLZLU�L[�HS������"�>PSOLST�HUK�(KYPHU�
�������-\Y[OLYTVYL��[OL�SVUNLY�^H[LY�YLUL^HS�[PTLZ�WYLKPJ[HISL�
PU�H�^HYTLY�HUK�KYPLY� JSPTH[L�JV\SK� SLHK� [V�H�KLJSPUL�VM�:6��
HUK�56

�� JVUJLU[YH[PVUZ� HUK� HU� PUJYLHZL� PU� IHZL� JH[PVUZ� HUK�
HSRHSPUP[`��:JOPUKSLY�L[�HS����  �"�>LIZ[LY�HUK�)YLaVUPR���  ����
(Z� YLNHYKZ� [OL�ZVS\[LZ�JVUJLU[YH[PVUZ� PU�OPNO�TV\U[HPU� SHRLZ��
;OPLZ� L[� HS�� ������� VIZLY]LK�� K\YPUN� [OL� SHZ[� [^V� KLJHKLZ��
H� Z\IZ[HU[PHS� PUJYLHZL� PU� [^V� YLTV[L� OPNO� TV\U[HPU� SHRLZ�
�9HZZHZZ� ZLL�� 0[HS �̀� HUK� :JO^HYaZLL� VI� :VSKLU�� (\Z[YPH�!� [OL�
OPNO� JVUJLU[YH[PVUZ� JHU� IL� L_WSHPULK� I`� HU� PUJYLHZL� PU� [OL�
TVIPSPaH[PVU�HUK�YLSLHZL�VM�ZVS\[LZ�MYVT�HJ[P]L�YVJR�NSHJPLYZ�PU�
[OL�SHRL�JH[JOTLU[�LU[LYPUN�[OL�SHRLZ�]PH�TLS[�^H[LY��YLSH[LK�[V�
[OL�VIZLY]LK�PUJYLHZL�PU�H]LYHNL�HPY�[LTWLYH[\YL�PU�[OL�YLNPVU�
V]LY�YLJLU[�KLJHKLZ��(\LY�L[�HS���������
6_`NLU� JVUJLU[YH[PVUZ� PU� SHRLZ� JHU� PUKPJH[L� JSPTH[L� ZOPM[Z�
ILJH\ZL�V_`NLU� SL]LSZ�HYL�Z[YVUNS`� PUMS\LUJLK�I`� [LTWLYH[\YL�
HUK� [OLYTHS� Z[Y\J[\YL� �/HUZVU� L[� HS�� ������� -VY� L_HTWSL�� [OL�
L_[YLTLS`�^HYT�,\YVWLHU�Z\TTLY�VM� ����� YLZ\S[LK� PU� H� SVUN�
WLYPVK� VM� [OLYTHS� Z[YH[PMPJH[PVU� HUK� PUJYLHZLK� O`WVSPTUL[PJ�
V_`NLU�KLWSL[PVU�PU�ZVTL�:^PZZ�SHRLZ��1HURV^ZRP�L[�HS���������

>OLU� HWWSPJHISL�� O`WVSPTUL[PJ� V_`NLU� JVUJLU[YH[PVUZ� OH]L�
HKKLK� ]HS\L� HZ� PUKPJH[VYZ� VM� JSPTH[L� JOHUNL� ILJH\ZL� [OL`�
OH]L� ^PKLZWYLHK� JVUZLX\LUJLZ� MVY� PU[LYUHS� U\[YPLU[� SVHKPUN�
�7L[[LYZZVU�L[�HS���������OHIP[H[�ZPaL��HUK�YLM\NL�H]HPSHIPSP[`��+L�
:[HZPV�L[�HS���  �"�1HUZLU�HUK�/LZZSLPU�������

)PVSVNPJHS�0TWHJ[Z

7O`[VWSHUR[VU�

;OL� PUJYLHZL� VM� *6�� PU� H[TVZWOLYL� OHZ� H� KPYLJ[� LMMLJ[� VU�
NSVIHS�[LTWLYH[\YL�HUK��JVUZLX\LU[S �̀�VU�THU`�IPVSVNPJHS�SHRL�
WYVJLZZLZ�� 3HRL� WSHUR[VU� PZ� Z\ZJLW[PISL� [V� [OL� ]HYPH[PVU� VM�
[LTWLYH[\YL�� HS[OV\NO� [OL� WSHUR[VU� WVW\SH[PVUZ� HYL� YLSH[P]LS`�
^LSS� I\MMLYLK�HNHPUZ[� [OL� MYLX\LU[� MS\J[\H[PVUZ� PU� [LTWLYH[\YL��
;OL� YLZWVUZL� VM� WSHUR[VU� WVW\SH[PVUZ� [V� [OL� JSPTH[L� JOHUNL�
PZ� TVYL� L]PKLU[� JVUZPKLYPUN� H� SVUN�[PTL� ZLYPLZ� [OL� KPYLJ[�
LJVSVNPJHS�LMMLJ[Z�VM�[OL�PUMS\LUJL�VM�PUJYLHZPUN�[LTWLYH[\YL�HUK�
P[� PZ�YLSH[P]LS`�LHZ`�[V�WYLKPJ[�M\[\YL�ZJLUHYPVZ��4VYL�KPMMPJ\S[� PZ�
[V�\UKLYZ[HUK�[OL�JVTWSPJH[L�PUKPYLJ[�LMMLJ[Z�HUK�[V�LSHIVYH[L�H�
M\[\YL�TVKLS�VM�WSHUR[VU�YLZWVUZL�
;OL�TVZ[�WSHUR[VU�HSNHL�HYL�HISL�[V�THPU[HPU�H�UVYTHS�IPVSVNPJHS�
ILOH]PV\Y� YLSH[P]LS`� ^PKL� YHUNL� VM� [LTWLYH[\YL�� 5L]LY[OLSLZZ�
[OLYL�HYL�PTWVY[HU[�Z[\KPLZ�[OH[�ZOV^U�[OL�WVZP[P]L�YLSH[PVUZOPW�
IL[^LLU�WOV[VZ`U[OL[PJ�JHWHJP[`�HUK�[LTWLYH[\YL�MVY�ZLSLJ[LK�
ZWLJPLZ�VM�WO`[VWSHUR[VU��:VTL�ZWLJPLZ�ZOV^�HU�L_WVULU[PHS�
PUJYLHZL�VM�JVTTVU�WO`ZPVSVNPJHS�WYVJLZZLZ�\U[PS�[OL�TH_PT\T�
VM����*�^H[LY� [LTWLYH[\YL��V[OLY�ZOV^�[OL�TH_PT\T�H[����*�
�;HSSPUN�� � ��"� 1L^PZVU� � � "� :[YHZRYHIH� � .UH\R� � ����� )\[�
TVZ[� WHY[� VM� WO`[VWSHUR[VU� WVW\SH[PVUZ� HYL� HISL� [V� NYV^[O�
YHUNPUN� MYVT� �����*� ^P[O� WLHRZ� IL[^LLU� ������*�� ^OPSL� [OL�
WVW\SH[PVU�NYV^[O�KYVWZ�H[�[LTWLYH[\YL�HIV]L����*�
7O`[VWSHUR[VU� NYV^[O� PZ� HSZV� JVYYLSH[LK� [V� [OL� H]HPSHIPSP[`� VM�
U\[YPLU[Z�PU[V�[OL�SHRL��5\[YPLU[�[\YUV]LY�JV\SK�PUJYLHZL�PU�̂ HYTLY�
JSPTH[L�HUK�JH\ZL�VY�^VYZLU�[OL�L\[YVWOPJ�Z[H[\Z��YLTV]PUN�[OL�
WOVZWOVY\Z�Z[VYLK�PU�[OL�ZLKPTLU[Z��/HTPS[VU�L[�HS���������
0UJYLHZPUN� ^H[LY� [LTWLYH[\YLZ� MH]V\YZ� +PH[VTZ�� I\[� [OL�
IHJ[LYPHS�IPVTHZZ�PU�Z\TTLY�PZ�L]LULK�^P[O�ZOPM[Z�PU�KVTPUHUJL�
MYVT�+PH[VTZ�[V�*`HUVIHJ[LYPH�HUK�[OL�ZLHZVUHS�KL]LSVWTLU[�
VM� WO`[VWSHUR[VU� JVTWVZP[PVU� JV\SK� IL� X\P[L� KPMMLYLU[�
�>L`OLUTHL`LY���������;OPZ�LMMLJ[� PZ�L]PKLU[�H[� [LTWLYH[\YL�%�
���*�^OLU� [OL�WVW\SH[PVUZ�VM�*`HUVIHJ[LYPH�HUK� MPSHTLU[V\Z�
HSNHL� HYL� MH]V\YLK� H[� OPNOLY� [LTWLYH[\YL� �:[YHPSL�� �������
4VKLYH[L� PUJYLHZL� VM� ^H[LY� [LTWLYH[\YL� PU� ^PU[LY� HUK� ZWYPUN��
JH\ZLZ� H� MHZ[LY� ZOPM[� PU� WO`[VWSHUR[VU� WVW\SH[PVU� PU� LHYS`�
Z\TTLY��^OLU��[OL�HSNHS�ZWLJPLZ�OH]L�H�NYV^[O�YH[PV�SV^LY�[OHU�
^PU[LY�HUK�ZWYPUN�HSNHL�[OH[�HWWLHY�MHZ[�NYV^PUN��=PUJVU�3LP[L�
L[�HS���������;OPZ�L]LU[��VM[LU�WYVK\JL�ZPNUPMPJHU[��HSNHS�ISVVTZ�
[OH[�[YV\ISLZ�SHRL�THUHNLYZ��
;OL�WYLZLUJL�VM� PJL�JV]LY�HUK�HTV\U[�VM�ZUV^� MLSS� PU� �^PU[LY�
JVU[YVS�[OL�HSNHS�WVW\SH[PVU��7L[[LYZVU���  �"�(KYPHU�L[�HS���  ���
HUK�PUMS\LUJL�[OL�U\[YPLU[�H]HPSHIPSP[`�YLZWVUZHISL�MVY�ZWYPUN�HSNHS�
ISVVTZ� ^P[O� JVUZLX\LU[� OPNOLY� WLHR� VM� WSHUR[VUPJ� IPVTHZZ�
�4\SSLY���5H]HYYH���  ���
;OL� SPTUVSVNPJHS� JSHZZPJ� ]PL^� VM� ZLHZVUHS� WO`[VWSHUR[VUPJ�
WYLZLUJLZ�HUK�JVTWVZP[PVUZ�PTWSPLZ�HU�VYKLY�VM�KVTPUHUJL�VM�
ZWLJPLZ�VY�NYV\WZ�K\YPUN�[OL�HUU\HS�J`JSL��5VYTHSS`�[OL�ZJOLTL�
VM�KVTPUHUJL�Z\JJLZZPVU�PZ�L_WYLZZLK�PU�ZPTWSL�^H`!

>OLYL�)��*��+�YLWYLZLU[�[OL�Z\JJLZZPVU�VM�KVTPUHUJLZ�
VM�KP]LYZL�WO`[VWSHUJ[VUPJ�NYV\WZ�

Pioneer    B    C    D  =  Climax
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0U� SHJ\Z[YPUL�LJVZ`Z[LT��[OL�HIV]L�TLU[PVULK�Z\JJLZZPVU�JHU�
\UKLYNV� H� KL]PH[PVU� VY� PU[LYY\W[PVU� JH\ZLK� I`� [OL� L_[LYUHS�
WLY[\YIH[PVU�WYVK\JPUN�H�YL]LYZLK�Z\JJLZZPVU!

;OL�SHJ\Z[YPUL�LJVZ`Z[LT�JHU�IL�Z\IQLJ[LK�[V�O\THU�WYLZZ\YL�
HUK�PU�[OPZ�JHZL�KPMMLYLU[�¸JSPTH_¹�JHU�IL�JOHUNLK�PU�ZOVY[�[PTL��
HZ�ZOV^U�ILSV �̂

0THNPUPUN� H� SHRL� MYLL� VM� O\THU� WYLZZ\YL�� [OL� KLWSL[PVU� VM�
Z\JJLZZPVU�PZ�K\L�VUS`�[V�[OL�JSPTH[L�^OPTZ�`LHYZ�I`�`LHYZ��0M�
[OL�WLY[\YIH[PVU�PZ�UV[�K\L�[V�[OL�Z\KKLU�L]LU[Z�I\[�KL[LYTPUH[L�
I`�[OL�ZSV^�HUK�JVU[PU\V\Z�PUJYLHZL�VM�^H[LY�[LTWLYH[\YL��[OLU�
[OL�¹JSPTH_¹�̂ PSS�IL�KPMMLYLU[�HUK�KPMMLYLU[�̂ PSS�IL�[OL�JVTWVZP[PVU�
VM�WO`[VWSHUR[VU�JVTT\UP[ �̀

AVVWSHUR[VU��

;OL�aVVWSHUR[VUPJ�WVW\SH[PVUZ�� MVYTLK�THPUS`�VM�9V[PMLYZ�HUK�
TPJYVJY\Z[HJLHUZ� �*SHKVJLYH� HUK� *VWLWVKZ�� HJJV\U[� [OL�
ZLJVUKHY`� WYVK\J[PVU� PU� SHRLZ� �4VYNHU�� � ����� /PNOLY� ^H[LY�
[LTWLYH[\YLZ� Z\WWVY[� [OL� aVVWSHUR[VU� WVW\SH[PVU� ZOPM[� HUK�
JOHUNL�JVTT\UP[`�JVTWVZP[PVUZ�
;OL�HI\UKHUJL�VM�9V[PMLYZ��*SHKVJLYH�HUK�*VWLWVKZ�KLWLUKZ�
[V� [OL� [YVWOPJ� ^LI� VM� LHJO� aVVWSHUR[VUPJ� NYV\W�� :VTL� VM�
[OLZL�OH]L�H�]LNL[HYPHU�ILOH]PV\Y��V[OLY�HYL�WYLKH[VY��ILZPKLZ�
L]LY`� NYV\W� OHZ� KPMMLYLU[� [VSLYHUJL� [V� [OL� PUJYLHZL� VM� ^H[LY�
[LTWLYH[\YL�� P�L�� 9V[PMLYZ� OH]L� H� ]LY`� IYVHK� [LTWLYH[\YL�
[VSLYHUJL� HUK�THU`� JVTTVU� ZWLJPLZ� JHU� SP]L� LHZPS`� YHUNPUN�
MYVT� �� [V� ���*� �)LYaPUZ7LQSLY�� � � ��� � [OLYLMVYL�� P[� PZ� VM[LU�

KPMMPJ\S[� [V�ZLWHYH[L�[OL�LMMLJ[Z�VM� PUJYLHZPUN�[LTWLYH[\YL�MYVT�
[OL�H]HPSHIPSP[`�VM�MVVK�
5L]LY[OLSLZZ��JVUZPKLYPUN�[OH[�[OL�WO`[VWSHUR[VUPJ�JVTT\UP[`�
KLWLUKZ��VU�[OL�PUJYLHZL�VM�^H[LY�[LTWLYH[\YL�PU�JVUKP[PVUZ�VM�
Z[HISL�U\[YPLU[Z�H]HPSHIPSP[`���P[�PZ�WVZZPISL�[V�HZZ\TL�[OH[�[OLYL�
PZ� � H� KPYLJ[� YLSH[PVUZOPW� IL[^LLU� PUJYLHZPUN� WO`[VWSHUR[VUPJ�
IPVTHZZ� HUK� PUJYLHZPUN� WYLZLUJL� VM� NYHaPUN� aVVWSHUR[VU�� 0U�
MHJ[��OPNOLY�^H[LY�[LTWLYH[\YL�PU�[OL�ZWYPUN�WYVK\JL�HU�PUJYLHZL�
VM�WO`[VWSHUR[VU�^P[O�JVUZLX\LU[� PUJYLHZL�VM�*SHKVJLYH��^P[O�
WYLJPZPVU�+HWOUPH�� [OH[� SLHKZ�[V�WO`[VWSHUR[VU�Z\WWYLZZPVU� PU�
WYPTPZ�HUK�ZOPM[�MYVT�H�KVTPUHUJL�VM�SHYNLY�[V�ZTHSSLY�ZWLJPLZ�
;LTWLYH[\YL� UVYTHSS`� JVU[YVSZ� [OL� NYV^[O� YH[LZ�� ^OPSL� [OL�
H]HPSHIPSP[`� VM� MVVK� JVU[YVSZ� [OL� YLWYVK\J[P]L� JHWHJP[`� VM�
WVW\SH[PVU� HUK� H� YLSL]HU[� PUJYLHZL� VM� ^H[LY� [LTWLYH[\YL� PU�
^PU[LY� OHZ� SLZZ� LMMLJ[� [OHU� H� ZTHSSLY� PUJYLHZL� PU� [OL� Z\TTLY�
�,KTVUKZVU� � >PUILYN�� � ����� :\JO� ILOH]PV\Y� PZ� [`WPJHS�
VM� H� ^PKL� WHY[� VM� HX\H[PJ� PU]LY[LIYH[LZ� PU� JHZL� VM� ZSV �̂� I\[�
JVU[PU\V\Z��PUJYLHZL�VM�^H[LY�[LTWLYH[\YL�

-PZO��

4HU`�ZWLJPLZ�VM�MPZO�KLWLUK�VU�JOHUNLZ�VM�^H[LY�[LTWLYH[\YL�
�+L�:[HZPV�L[�HS��  �"�4HNU\ZZVU���  ���MVY�[OLPY�Z\Y]P]HS�HUK�
NYV^[O�� ;LTWLYH[\YL�PUJYLHZLK� JV\SK� SLHK� [V� H� JOHUNL� PU�
Z[Y\J[\YL�HUK�KPZ[YPI\[PVU�VM� MPZO�WVW\SH[PVU��THPUS`�WYVK\JPUN�
H� KPMMLYLU[� NYV^[O� YH[L� VM� WYLKH[VY`� PUMS\LUJPUN� VU� MVVK�^LI�
�*HYWLU[LY�L[�HS��� �����*HU�IL�L_WLJ[LK�[OH[�H�^HYTLY�ZWYPUN�
PUK\JL� H� MVY^HYK� ZOPM[� MYVT� WSHUR[P]VY`� [V� WPZJP]VY`� MLLKPUN�
JH\ZLK�[V�[OL�PUJYLHZLK�I`�̂ PKLY�WYLZZ\YL�VM�WPZJP]VYH�WYLKH[PVU�
�6SZVU�� �  ���� 0U� HU� V[OLY� OHUK�� [OL� YH[L� VM� WYLKH[PVU� I`�
WSHUR[P]VYV\Z�MPZO�JHU�WYV]VRL��H�Z[YVUN�KYVW�VM�[OL�aVVWSHUR[VU�
WYLZLUJL��LZWLJPHSS`�VM�+HWOUPH��4LOLY���������
:V��[OL�^H[LY�[LTWLYH[\YL�JV\SK�PUK\JLZ�H�KPYLJ[�LMMLJ[�VU�WYL`�
WYLKH[VY� PU[LYHJ[PVU�� TVKPM`PUN� [OL� Z[Y\J[\YL�� KVTPUHUJL� HUK�
ILOH]PV\Y�VM�MPZO�WVW\SH[PVU�HUK�JVUKP[PVUPUN�HSZV�[OL�YH[PV�PU[LY�
HUK�PU[YH�MLLKPUN�WSHUR[VUPJ�NYV\WZ���+VKZVU��>HNULY���  �"�
)LPZULY�L[�HS���  ���

Pioneer    B    C

B    C    D  =  Climax

perturbation

Climax A Climax A’ Climax A’’

ZOVY[�[PTL

WLY[\YIH[PVU WLY[\YIH[PVU

Climax A Climax A’ Climax A’’

ZSV^�^H[LY�[LTWLYH[\YL�PUJYLHZL�PU�SVUN�[PTL

;OLYL�PZ�Z[YVUN�L]PKLUJL�[OH[�JSPTH[L�JOHUNL�OHK�HUK�^PSS�OH]L�
PU�[OL�M\[\YL�HU�LMMLJ[�VU�[OL�WO`ZPJHS��JOLTPJHS�HUK�IPVSVNPJHS�
JOHYHJ[LYPZ[PJZ�VM�SHRL�LJVZ`Z[LT��IV[O�KPYLJ[S`�[OV\NO�JOHUNLZ�
PU�JSPTH[L�KYP]LU�IV[O� PUKPYLJ[S`� [OYV\NO� PU[LYHJ[PVU�^P[O�V[OLY�
Z[YLZZVYZ�� 6U� [OL� VUL� OHUK�� WO`ZPJHS� PTWHJ[Z� HZ� \UYLN\SH[LK�
^H[LY� SL]LSZ�� JOHUNLZ� PU� ^H[LY� [LTWLYH[\YL� PU� LWP�� HUK�

O`WVSPTUPVU�� PU� Z[HIPSP[ �̀� HUK� � PU� � ]LY[PJHS� TP_PUN� HYL� VM� OPNO�
PTWVY[HUJL� MVY� [OL� SHRLZ� LJVSVN �̀� � 6U� [OL� V[OLY� LUK�� JSPTH[L�
KYP]LU� JOHUNLZ� TH`� SLHK� [V� H� Z[YVUN� ]HYPHISP[P`� PU� JOLTPJHS�
JVTWV\UKZ�PU�[OL�SHRLZ���;OL�YLZPKLUJL�[PTL�VM�H�SHRL�PUMS\LUJLZ�
[OL�JOLTPJHS�JVTWVZP[PVU�VM�SHRL�^H[LYZ�I`�JVU[YVSSPUN�[OL�[PTL�
H]HPSHISL� MVY� IPVNLVJOLTPJHS� HUK� WOV[VJOLTPJHS� WYVJLZZLZ�

Conclusions
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[V� VWLYH[L�� [OL� L_[LU[� VM� HJJ\T\SH[PVU� HUK� SVZZ� VM� KPZZVS]LK�
HUK�WHY[PJ\SH[L�TH[LYPHSZ�� HUK� [OL�K\YH[PVU�VM�IPVNLVJOLTPJHS�
PU[LYHJ[PVUZ�^P[O� [OL� SHRL�ZLKPTLU[Z�HUK� SP[[VYHS�aVUL�� 0U� SHRLZ�
[OH[� L_WLYPLUJL� HUV_PJ� IV[[VT� ^H[LY� JVUKP[PVUZ� HUK� U\[YPLU[�
YLSLHZL�MYVT�[OL�ZLKPTLU[Z��H�WYVSVUNLK�YLZPKLUJL�[PTL�JH\ZLK�
I`� YLK\JLK� WYLJPWP[H[PVU� HUK� PUMSV^Z� JHU� YLZ\S[� PU� PUJYLHZLK�
WOVZWOVY\Z� HJJ\T\SH[PVU� �PU[LYUHS� WOVZWOVY\Z� SVHKPUN�� HUK�
L\[YVWOPJH[PVU��*VU]LYZLS �̀�PU�YLNPVUZ�[OH[�L_WLYPLUJL�PUJYLHZLK�
WYLJPWP[H[PVU�HUK�^H[LY�MSV �̂�[OL�PUJYLHZLK�MS\ZOPUN�VM�U\[YPLU[Z�
HUK� WO`[VWSHUR[VU� TH`� YLZ\S[� PU� YLK\JLK� HSNHS� WYVK\J[PVU�
�=PUJLU[����� ��

;OL�^LH[OLY�JVUKP[PVUZ�HSZV� PUMS\LUJL�[OL�IPVSVNPJHS�K`UHTPJZ�
IV[O� [OL� WO`[VWSHUR[VUPJ� Z\JJLZZPVUZ� HUK� [OL� NYV^[O� VM�
aVVWSHUR[VU� �*\ZOPUN�� � ����� ;OL� ]LYPMPLK� PUJYLHZL� VM� ^H[LY�
[LTWLYH[\YL�VM�[OL�SHRLZ�PU�[OL�SHZ[�̀ LHYZ�OHZ�Z\YLS`�PUMS\LUJLK�SP[[SL�
JOHUNLZ� PU� [OL�JVTWVZP[PVUZ�VM� [OL�WO`[VWSHUR[VU�JVTT\UP[`�
HUK� OHZ� V\[JVTL� [OL� JOHUNL� VM� aVVWSHUR[VU� JVTT\UP[ �̀� I\[�
VM[LU�MVY�V\Y�SHRLZ�P[�PZ�]LY`�KPMMPJ\S[�[V�ZLWHYH[L�[OL�PUMS\LUJL�VM�
^HYTLY�JSPTH[L�MYVT�[OL�SVJHS�PTW\SZL�JH\ZLK�I`�O\THU�PTWHJ[��
5L]LY[OLSLZZ�MVY�V\Y�SHRLZ��[OH[�HYL�Z\IZ[HU[PHSS`�MYLL�VM�V\[JVTL�
U\[YPLU[Z�� [OL� HUHS`ZPZ� VM� SVUN�[LYT�KH[H� ZL[Z� JV\SK� JVUMPYT�H�
JSVZLK�YLSH[PVUZOPW�IL[^LLU� PUJYLHZPUN�^H[LY�[LTWLYH[\YL�HUK�
JOHUNLZ�PU�JVTT\UP[`�Z[Y\J[\YL��)SLURULY����������

(KYPHU� 9�� +LULRL� 9�� �  ��� 7VZZPISL� PTWHJ[� VM� TPSK� ^PU[LYZ�
VU� aVVWSHUR[VU� Z\JJLZZPVU� PU� L\[YVWOPJ� SHRLZ� VM� [OL� ([SHU[PJ�
,\YVWLHU�HYLH��-YLZ\^H[LY�)PVSVN �̀�������������

(KYPHU�9��+LULRL�9��4PZJORL�<��:[LSSTHRLY��3��3LKLYLY��S���  ����
(� SVUN�[LYT� Z[\K`� VM� [OL� /LPSPNLUZLL� �� ����  ���� ,]PKLUJL�
MVY� LMMLJ[Z� JSPTH[L� JOHUNL� VU� [OL� K`UHTPJZ� VM� L\[YVMPLK� SHRL�
LJVZ`Z[LTZ��(YJOP]��M�Y�/`KYVIPVSVNPL���������������

(KYPHU�� 9��� HUK� V[OLYZ�� ��� �� 3HRLZ� HZ� ZLU[PULSZ� VM� J\YYLU[�
JSPTH[L�JOHUNL��3PTUVS��6JLHUVNY����!�����¶�� ��

(SSL �̀�9�)���L[�HS����  ���/VSVJLUL�JSPTH[PJ� PUZ[HIPSP[`!�(� SHYNL��
^PKLZWYLHK�L]LU[������`LHYZ�HNV��.LVSVN �̀��������¶����

(TIYVZL[[P��)HYIHU[P���   ��+LLW�^H[LY�^HYTPUN�PU�SHRLZ!�HU�
PUKPJH[VY�VM�JSPTH[PJ�JOHUNL��1��3PTUVS����!��� �

(YOVUKP[ZPZ��.��)���4��>PUKLY��4��;��)YL[[�HUK�+��,��:JOPUKSLY��
������7H[[LYUZ�HUK�TLJOHUPZTZ�VM�WO`[VWSHUR[VU�]HYPHIPSP[`�PU�
3HRL�>HZOPUN[VU��<:(���>H[LY�9LZLHYJO���!������������

(YOVUKP[ZPZ��.�)���4�;��)YL[[��*�3��+L�.HZWLYP��+�,��:JOPUKSLY��
������,MMLJ[Z�VM�JSPTH[PJ�]HYPHIPSP[`�VU�[OL�[OLYTHSWYVWLY[PLZ�VM�
3HRL>HZOPUN[VU��3PTUVS��6JLHUVNY��� !����¶����

(Y]VSH�� 3��� 7HSVTpRP�� (��� 3LO[PULU�� :�� � 1pY]PULU��4�� ������
º7O`[VWSHUR[VU�JVTT\UP[`�Z[Y\J[\YL�HUK�IPVTHZZ�PU�[^V�IHZPUZ�
VM�H�IVYLHS�SHRL�PU�YLSH[PVU�[V�SVJHS�̂ LH[OLY�HUK�[OL�5VY[O�([SHU[PJ�
6ZJPSSH[PVU»��=LYOHUKS\UNLU�KLY� 0U[LYUH[PVUHSLU�=LYLPUPN\UN� M�Y�
[OLVYL[PZJOL�\UK�HUNL^HUK[L�3PTUVSVNPL��]VS�����Z����������

(\LY� 0��)�OT�9��1\YRV]PJ�(��3PWH�>��6YSPR�(��7V[aTHUU�9��
:JO�ULY�>��<UNLYZI�JR�4��4H[\SSH�*��)YPMMH�2��1VULZ�7+��
,M[O`TPHKPZ�+��)Y\UL[[P�4��5HUUP�;��4H\NLYP�4��4LYJHSSP�3��
4LZ[YL� 6�� 4VPZZLSPU� 1�4�� )LNLY[� 4�� 4�SSLY�>LZ[LYTLPLY�
.�� 2]L[VU� =�� )VJOUPJLR� 6�� :[HZ[U`� 7�� 3HWPU� 4�� :aHSHP� :��
:aLU[PTYL`�;��*LNUHY�;��+VSPUHY�4��.HQPJ�*HWRH�4��AHUPUV]PJ�
2�� 4HQZ[VYV]PJ� A�� 5PLWSV]H� ,�� ������ /0:;(37� �� /PZ[VYPJHS�
PUZ[Y\TLU[HS� JSPTH[VSVNPJHS� Z\YMHJL� [PTL� ZLYPLZ� VM� [OL� NYLH[LY�
(SWPUL� YLNPVU� ����������� 0U[LYUH[PVUHS� 1V\YUHS� VM� *SPTH[VSVN`�
��!�������

)H[LZ�� )�*��� A�>�� 2\UKaL^PJa�� :��>\�� 1�7�� 7HS\[PRVM�� ,KZ���
������ *SPTH[L� *OHUNL� HUK� >H[LY�� ;LJOUPJHS� 7HWLY� VM� [OL�
0U[LYNV]LYUTLU[HS�7HULS�VU�*SPTH[L�*OHUNL��07**�:LJYL[HYPH[��
.LUL]H������WW�

)LPZULY��)�,��4J*H\SL`��,�,��>YVUH��-�Q���  ���;LTWLYH[\YL����
TLKPH[LK� K`UHTPJZ� VM� WSHUR[VUPJ� MVVK� JOHPUZ� �� [OL� LMMLJ[� VM�
PU]LY[LIYH[L�JHYUP]VYL��-YLZO^H[LY�)PVSVN �̀������� ������

)LUV`�.��*HZO�2��4J*H\SL`�,��>YVUH�-��*HYIVU�K`UHTPJZ�
PU�SHRLZ�VM�[OL�IVYLHS�MVYLZ[�\UKLY�H�JOHUNPUN�JSPTH[L��,U]PYVU��
9L]������"��!������ �

)LYNZ[Y�T�(�2��1HUZZVU�4��([TVZWOLYPJ�UP[YVNLU�KLWVZP[PVU�
OHZ�JH\ZLK�UP[YVNLU�LUYPJOTLU[�HUK�L\[YVWOPJH[PVU�VM�SHRLZ�PU�
[OL�UVY[OLYU�OLTPZWOLYL��.SVI��*OHUNL�)PVS������"��!�¶ �

)LYULY��9�(���HUK�A��2V[OH]HSH��������.,6*(9)�000!�(�YL]PZLK�
TVKLS�VM�H[TVZWOLYPJ�*6��V]LY�WOHULYVaVPJ�[PTL��(T��1��:JP���
�����������¶����

)SLURULY�;��������(�JVUJLW[\HS�TVKLS�VM�*SPTH[L�YLSH[LK�LMMLJ[Z�
VU�SHRL�LJVZ`Z[LTZ��/`KYVIPVSVNPH������������

)�OT��9��� ������/HY[L�\UK�^LPJOL�-HR[LU�a\T�2SPTH^HUKLS�
+LY�:HJO]LYZ[pUKPNL��/LM[��������

)VPZ]LU\L� *�� 9\UUPUN� :>�� 0TWHJ[Z� VM� JSPTH[L� JOHUNL� VU�
UH[\YHS� MVYLZ[� WYVK\J[P]P[`� �� L]PKLUJL� ZPUJL� [OL�TPKKSL� VM� [OL�
��[O�JLU[\Y �̀�.SVI��*OHUNL�)PVS������"��!���¶����

)\ZOH �̂� 2�� 3��� 9�� .�� ALWW��4�� (�� ;HYY�� +�� :JO\Sa�1HUKLYZ��
9��(��)V\YIVUUPLYL��9��,��/VKZVU��>��3��4PSSLY��+��(��)YVUR�
HUK�4��(��4VYHU���  ���7OV[VJOLTPJHS�YLSLHZL�VM�IPVSVNPJHSS`�
H]HPSHISL�UP[YVNLU�MYVT�HX\H[PJ�KPZZVS]LK�VYNHUPJ�TH[[LY��5H[\YL�
���!��������

*HYWLU[LY��:�9��2P[JOLSS��1�-���/VKNZVU��1�9��� ����*HZJHKPUN�
[YVWOPJ�PU[LYHJ[PVUZ�HUK�SHRL�WYVK\J[P]P[ �̀�)PV:JPLUJL����������
�� �

*OYPZ[PHU�:[LPUILYN�HUK�9VSHUKH�;PSSL�)HJROH\Z��9L�VJJ\YYLUJL�
VM� MPSHTLU[V\Z� WSHUR[VUPJ� J`HUVIHJ[LYPH� K\YPUN� WLYTHULU[�
HY[PMPJPHS�KLZ[YH[PMPJH[PVU��1��7SHUR[VU�9LZ����  ���������!���������

*VH[Z�� 9��� 7LYLa�3VZHKH�� 1��� :JOSHKV �̂� :�� .��� 9PJOHYKZ��
9�*��HUK�.VSKTHU��*��9����������;OL�>HYTPUN�VM�3HRL�;HOVL��
*SPTH[PJ�*OHUNL���!��������

*VSL��1��1���5��-��*HYHJV��.��>��2SPUN��HUK�;��>��2YH[a���  ���
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