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UH^HWND�PRCH�GD�GLIUDNWXMH�L�SROLKURPDWVNX�VYHWORVW��2YR�LVSLWLYDQMH�MHL]YU^HQR�SUYR�MHU�L]EHOMLYDa�QH�XWLaH�QD�IRUPLUDQMH�GLIUDNFLRQH�UH^HWNH�-HGQR�YHOLNR�SDUaH�KROR�ILOPD�MH�SRVWDYOMHQR�QD�]DNORQX�L�HNVSRQLUDQR��]D�WLP�MH�FHOR�XEDaHQR�X�UD]YLMDa��SD�X�ILNVLU��X�WUDMDQMX�SR�����VHNXQGL�1DNRQ�WRJD��YHOLNR�SDUaH�KROR�ILOPD�MH�LVHaHQR�QD�YL^H�PDQMLK��SR�SRYU^LQLMHGQDNLK��GHORYD��6YDNL�RG�WLK�PDQMLK�GHORYD��GLIUDNFLRQLK�UH^HWNL��SUR�YRGLR�MH�UD]OLaLWR�YUHPH�X�L]EHOMLYDaX��2YDM�SRVWXSDN�MH�SULPHQMHQ�NDNR�ELVH�VYDND�UH^HWND�QDSUDYLOD�SRG�LVWLP�XVORYLPD�HNVSRQLUDQMD��UD]YLMDQMD�LILNVLUDQMD��D�SRG�UD]OLaLWLP�XVORYLPD�L]EHOMLYDQMD��=DYLVQRVW�GLIUDNFLRQH�HIL�NDVQRVWL�RG�YUHPHQD�NRML�MH�ILOP�SURYHR�X�L]EHOMLYDaX�GDW�MH�QD�VOLFL���9UHPH�L]EHOMLYDQMD�PHQMDQR�MH�RG���GR ���VHNXQGL��8RaDYD�VH�QDJORRSDGDQMH�HILNDVQRVWL�X�RSVHJX�RG���GR����VHNXQGL��SRVOH�aHJD�GLIUDNFLRQDHILNDVQRVW�RVWDMH�RNR�SULEOLCQH�YUHGQRVWL�RG��������

1DNRQ�WRJD�LVSLWLYDQD�MH�]DYLVQRVW�GLIUDNFLRQH�HILNDVQRVWL�RG�YUHPHQDNRMH�KROR�ILOP�SURYHGH�X�UD]YLMDaX��6OLaQR�NDR�X�SUHWKRGQRP�LVSLWLYDQMX�SUYR�MH�HNVSRQLUDQ�MHGDQ�YH`L�KROR�ILOP�NRML�MH�SRGHOMHQ�QD�YL^H�PDQMLK�6YDNL�RG�WLK�GHORYD�MH�UD]OLaLWR�YUHPH�SURYRGLR�X�UD]YLMDaX�DOL�LVWR�X�ILN�VLUX��=DYLVQRVW�MH�SULND]DQD�QD�VOLFL����0LQLPDOQR�YUHPH�UD]YLMDQMD��]DNRMH�MH�RGUH_LYDQD�HILNDVQRVW�UH^HWNH��L]QRVLOR�MH�����D�PDNVLPDOQR����VHNXQGL��6D�JUDILND�VH�YLGL�GD�VH�PDNVLPDOQD�GLIUDNFLRQD�HILNDVQRVW�SRVWLCH]D�YUHPH�UD]YLMDQMD�RG�����VHNXQGL�9HRPD�YDCDQ�SDUDPHWDU�SULOLNRP�GRELMDQMD�GLIUDNFLRQH�UH^HWNH�MHYUHPH�HNVSR]LFLMH�KROR�ILOPD��.RULVWH`L�VWDULMH�IRWRDSDUDWH��QD�NRMLPD�MHPRJX`H�PDQXHOQR�SRGH^DYDWL�YUHPH�HNVSRQLUDQMD��QDSUDYOMHQH�VX�GLIUDN�FLRQH�UH^HWNH�VD�YUHPHQRP�HNVSRQLUDQMD�RG������GR���VHNXQGL��=DYLVQRVW

6OLND����=DYLVQRVW�GLIUDNFLRQHHILNDVQRVWL�RG�YUHPHQDNRMH�KROR�ILOP�SURYHGH�XL]EHOMLYDaX��'LIUDNFLRQHUH^HWNH�VX�SUDYOMHQH�SULVQD]L�ODVHUD�RG���P:�YUHPHQX�HNVSRQLUDQMD�RG��V��YUHPHQX�UD]YLMDQMD�LILNVLUDQMD�RG�����V�L�XJOXL]PH_X�LQWHUIHULUDMX`LKVQRSRYD�RG����VWHSHQL
)LJXUH���'LIIUDFWLRQ�HIILFLHQF\GHSHQGHQFH�RQ�WLPHZKLFK�KROR�ILOP�VWD\VLQ�WKH�EOHDFKLQJ�VROXWLRQ�'LIIUDFWLRQ�JUDWLQJV�ZHPDNH�E\�WKH���P:�ODVHUSRZHU��E\���V�H[SRVXUHWLPH������V�GHYHORSLQJWLPH������V�IL[DWLQJ�WRPHDQG����GHJUHHV��DQJOHEHWZHHQ�WKH�LQWHUIHUHQFHEHDPV�
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GLIUDNFLRQH�HILNDVQRVWL�RG�YUHPHQD�HNVSR]LFLMH�SULND]DQD�MH�QD�VOLFL���8RaDYD�VH�YUHPH�HNVSR]LFLMH�RG�� VHNXQGH�SUL�NRPH�VH�GRELMD�UH^HWNDPDNVLPDOQH�HILNDVQRVWL�0HUHQD�MH�L�]DYLVQRVW�GLIUDNFLRQH�HILNDVQRVWL�RG�LQWH]LWHWD�ODVHUDSRPR`X�NRMHJ�VH�VWYDUD�LQWHUIHUHQFLRQD�VOLND�LVSUHG�]DNORQD��3URPHQD�LQ�WH]LWHWD�YU^HQD�MH�WDNR�^WR�MH�RGPDK�X]�ODVHUD�SRVWDYOMHQD�QHND�GUXJD�GL�IUDNFLRQD�UH^HWND��=DNORQMHQL�VX�VYL�GLIUDNFLRQL�PDNVLPXPL�RVLP�QXOWRJ�3RVWDYOMDQMHP�GLIUDNFLRQLK�UH^HWDND�RGPDK�LVSUHG�ODVHUD�VWYDUDQL�VX�QXOWLPDNVLPXPL�GUXJDaLMLK�LQWH]LWHWD��=DYLVQRVW�MH�SULND]DQD�QD�VOLFL����6D

6OLND����=DYLVQRVW�GLIUDNFLRQHHILNDVQRVWL�RG�YUHPHQDNRMH�KROR¬ILOP�SURYHGH�XUD]YLMDaX��'LIUDNFLRQHUH^HWNH�VX�SUDYOMHQH�SULVQD]L�ODVHUD�RG���P:�YUHPHQX�HNVSRQLUDQMD�RG��V��YUHPHQX�ILNVLUDQMD�RG����V��XJOX�L]PH_XLQWHUIHULUDMX`LK�VQRSRYD�RG���VWHSHQL�L�EH]�XSRWUHEHL]EHOMLYDaD�
)LJXUH����'LIIUDFWLRQ�HIILFLHQF\GHSHQGHQFH�RQ�WLPH��/DVHU�SRZHU����P:([SRVXUH�WLPH����V)L[DWLQJ�WLPH������V$QJOH�EHWZHHQ�EHDPV����~�:LWKRXW�EOHDFKLQJ�VROXWLRQ�6OLND����=DYLVQRVW�GLIUDNFLRQHHILNDVQRVWL�RG�YUHPHQD�]DNRMH�VH�KROR�ILOPHNVSRQLUD��'LIUDNFLRQHUH^HWNH�VX�SUDYOMHQH�SULVQD]L�ODVHUD�RG���P:�YUHPHQX�UD]YLMDQMD�LILNVLUDQMD�RG�����V��XJOXL]PH_X�LQWHUIHULUDMX`LKVQRSRYD�RG����VWHSHQL�LEH]�XSRWUHEH�L]EHOMLYDaD
)LJXUH���'LIIUDFWLRQ�HIILFLHQF\GHSHQGHQFH�RQ�WLPH�RIKROR�ILOP�H[SRVXUH�/DVHU�SRZHU����P:'HYHORSLQJ�WLPH������V)L[DWLQJ�WLPH������V$QJOH�EHWZHHQ�EHDPV����~�:LWKRXW�EOHDFKLQJ�VROXWLRQ�
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JUDILND�VH�YLGL�GD�NDNR�VH�VQDJD�ODVHUD�SULEOLCDYD�YUHGQRVWL�RG���P:��WDNRVH�SRVWLCH�VYH�YH`D�GLIUDNFLRQD�HILNDVQRVW�NRG�UH^HWDND�1D�NUDMX�MH�LVSLWLYDQD�]DYLVQRVW�GLIUDNFLRQH�HILNDVQRVWL�RG�XJOD�NRML]DNODSDMX�GYD�VQRSD�NRMD�LQWHUIHULUDMX�LVSUHG�]DNORQD��3URPHQD�XJOD�YU^HQDMH�WDNR�^WR�MH�]DNORQX�PHQMDQ�SRORCDM�D�VQRSRYL�XVPHUDYDQL�WDNR�GD�XYHNLQWHUIHULUDMX�LVSUHG�]DNORQD��=DYLVQRVW�MH�SULND]DQD�QD�VOLFL����7UHED�X]HWLX�RE]LU�GD�MH�RSVHJ�QD�NRMHP�MH�YU^HQD�SURPHQD�XJOD�ELR�L]PH_X���~�L��~�

6OLND���=DYLVQRVW�GLIUDNFLRQHHILNDVQRVWL�RG�LQWH]LWHWDODVHUVNRJ�]DUDND�'LIUDNFLRQH�UH^HWNH�VXSUDYOMHQH�SUL�YUHPHQXHNVSRQLUDQMD�RG���V�YUHPHQX�UD]YLMDQMD�LILNVLUDQMD�RG�����V��XJOXL]PH_X�LQWHUIHULUDMX`LKVQRSRYD�RG����VWHSHQL�LEH]�XSRWUHEH�L]EHOMLYDaD
)LJXUH���'LIIUDFWLRQ�HIILFLHQF\GHSHQGHQFH�RQ�WKHLQWHQVLW\�RI�WKH�ODVHUEHDP�([SRVXUH�WLPH����V'HYHORSLQJ�WLPH������V)L[DWLQJ�WLPH������V$QJOH�EHWZHHQ�EHDPV���~�:LWKRXW�EOHDFKLQJVROXWLRQ�

6OLND����=DYLVQRVW�GLIUDNFLRQHHILNDVQRVWL�RG�XJODL]PH_X�GYD�VQRSD�NRMDLQWHUIHULUDMX��'LIUDNFLRQHUH^HWNH�VX�SUDYOMHQH�SULVQD]L�ODVHUD�RG���P:�YUHPHQX�HNVSRQLUDQMDRG���V��YUHPHQXUD]YLMDQMD�L�ILNVLUDQMD�RG����V�L�EH]�XSRWUHEHL]EHOMLYDaD
6OLND���'LIIUDFWLRQ�HIILFLHQF\GHSHQGHQFH�RQ�WKHDQJOH�EHWZHHQLQWHUIHULQJ�EHDPV�/DVHU�SRZHU����P:([SRVXUH�WLPH����V'HYHORSLQJ�WLPH������V)L[DWLQJ�WLPH������V:LWKRXW�EOHDFKLQJVROXWLRQ�
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'LVNXVLMD
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