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,QWURGXFWLRQ
&KHPLFDO�G\HV�DUH�QRW�WKDW�ROG���7KH�ILUVW�RQHV�ZHUH�LQWURGXFHG�LQ�WKH�����V��DQG�WKH\�ZHUH�QRW�UHDOO\�LQ�JHQHUDO�XVH�IRU�VRPH�WLPH�DIWHU�WKDW���$Q\WKLQJ�PXFK�PRUH�WKDQ�����\HDUV�ROG�PXVW KDYH�EHHQ�G\HG�ZLWK�SODQWV���3ODQWV�DUH�VWLOO�XVHG�LQ�PDQ\�WUDGLWLRQDO�DUHDV�± DQG�LQGLJR��WKH�EOXH�G\H�VWLOO�XVHG�LQ�MHDQV��LV�FKHPLFDOO\�WKH�VDPH�DV�WKH�G\H�H[WUDFWHG�IURP�ZRDG�RU�WKH�LQGLJR�SODQW��ZKLFK�KDV�EHHQ�WKH�EHVW�EOXH�DYDLODEOH�IRU�FHQWXULHV���1DWXUDO�G\HV�DUH�YHU\�ROG�± SUHVXPDEO\�ZKHQ�SHRSOH�IRXQG�WKDW�VRPHWKLQJ�FKDQJHG�WKH�FRORXU�RI�ZKLWH�ILEUHV��WKH\�ZRXOG�DXWRPDWLFDOO\�XVH�LW�WR�DXJPHQW�WKH�FRORXUV�DYDLODEOH�IURP�GLIIHUHQW�FRORXUV�RI�VKHHS���'\HLQJ�DV�D�FUDIW�JUDGXDOO\�GHYHORSHG�DV�SHRSOH�IRXQG�RXW�ZKDW�ZRUNHG�'\HLQJ�ZDV��DQG�VWLOO�LV��D�VNLOOHG�SURFHVV��DV�\RX�QHHG�WR�NQRZ�ZKDW�SODQWV�WR�XVH�WR�JHW�WKH�EHVW�FRORXUV IRU�WKH�OHDVW�HIIRUW��DQG�ZKLFK�G\HV�ZHUH�SHUPDQHQW�DQG�GLG�QRW�IDGH�RU�ZDVK�RXW���+LVWRULFDOO\�G\H�ZRUNV�ZHUH�ORFDWHG�RQ�WKH�HGJH�RI�WRZQV��DV��OLNH�WDQQLQJ��G\HLQJ�FDQ�EH�D�YHU\�VPHOO\�SURFHVV���&RORXUV
<RX�FDQ�JHW�DOO WKH�FRORXUV�RI�WKH�UDLQERZ�IURP�SODQWV�± KRZHYHU��VRPH�FRORXUV�DUH�PXFK�HDVLHU�WR�JHW�WKDQ�RWKHUV���$�ODUJH�QXPEHU�RI�SODQWV�ZLOO�JLYH�\HOORZ���,Q�IDFW��ZKHQ�SHRSOH�ZDQW�WR�LGHQWLI\�ZKHUH�ROG�WH[WLOHV�FRPH�IURP�WKH\�TXLWH�RIWHQ�XVH�WKH�\HOORZ�G\H��DV�WKLV�ZLOO�EH�FKDUDFWHULVWLF�RI�WKH�ORFDO�SODQWV���5HGV�DQG�EOXHV�DUH�PRUH�GLIILFXOW�± WKLV�LV�SUREDEO\�ZK\�SXUSOH�ZDV�WKH�LPSHULDO�FRORXU��%OXH�LV�JHQHUDOO\�REWDLQHG�IURP�LQGLJR�FRQWDLQLQJ�SODQWV��LQGLJR�IURP�,QGLD��RU�ZRDG��ZKLFK�JURZV�LQ�FRROHU�FRXQWULHV���RU�IURP�ORJZRRG��WKH�KHDUWZRRG�RI�D�SDUWLFXODU�WURSLFDO�WUHH����5HG�FDQ�EH�SURGXFHG�IURP�PDGGHU��D�URRW�ZKLFK�JURZV�LQ�WHPSHUDWH�FOLPDWHV��RU�IURP�FRFKLQHDO��EHHWOHV�ZKLFK�JURZ�RQ�FDFWXV�LQ�0H[LFR��RU�IURP�EUD]LOZRRG��WKH�KHDUWZRRG�RI�DQRWKHU�WURSLFDO�WUHH����7R�JHW�WKH�LQWHUPHGLDWH�FRORXUV��WZR�G\HV�FDQ�EH�FRPELQHG��RU�WKH�\DUQ�FDQ�EH�G\HG�ZLWK�RQH FRORXU�DQG�WKHQ�WKH�RWKHU���+LVWRULFDOO\�,PSHULDO�SXUSOH�ZDV�H[WUDFWHG�IURP�VKHOOILVK�LQ�WKH�0HGLWHUUDQHDQ�± EXW�PRGHUQ�G\HUV�KDYHQ¶W�ZRUNHG�RXW�KRZ�)LEUHV
3URWHLQ��DQLPDO��ILEUHV�DUH�WKH�HDVLHVW�WR�G\H�ZLWK�SODQWV�± ZRRO��PRKDLU�DQG�RWKHU�WKLQJV�VXFK�DV�DOSDFD���6LON�WDNHV�VRPH�G\HV�TXLWH�ZHOO��DV�LW¶V�DOVR�D�SURWHLQ�ILEUH���&RWWRQ��OLQHQ�DQG�YLVFRVH�DUH�PRUH�GLIILFXOW�WR�G\H�ZLWK�QDWXUDO�G\HV���1\ORQ�LV�FKHPLFDOO\�VLPLODU�WR�ZRRO��VR�RIWHQ�G\HV�2.�± EXW�DFU\OLF�DQG�SRO\HVWHU�DUH�YHU\�XQOLNHO\�WR�G\H�ZLWK�SODQWV�3URFHVV
7R�PDNH�WKH�G\H�IL[�WR�WKH�ZRRO��LW�LV�XVXDOO\�QHFHVVDU\�WR�ERLO�WKH�ZRRO�ILUVW�ZLWK�D�³PRUGDQW´��7KLV�LV�D�FKHPLFDO�ZKLFK�DWWDFKHV�LWVHOI�WR�WKH�ILEUH��WKH�G\H�WKHQ�VWLFNV�WR�WKH�FKHPLFDO���7KH�G\H�FDQ�HLWKHU�EH�H[WUDFWHG�LQWR�VROXWLRQ��DQG�WKH�ZRRO�WKHQ�DGGHG��RU�WKH�SUH�PRUGDQWHG�ZRRO�FDQ�EH�SXW�LQ�D�SDQ�ZLWK�WKH�G\HVWXII�DQG�ZDWHU��DQG�ERLOHG�XS�WRJHWKHU���$IWHU�G\HLQJ��WKH�ZRRO�QHHGV�WKRURXJK�ULQVLQJ��DQG�WKHQ�KRW�ZDVKLQJ�LQ�VRDS�RU�GHWHUJHQW�VROXWLRQ�WR�UHPRYH�DQ\�G\H�ZKLFK�KDV�QRW�DWWDFKHG�WR�WKH�ILEUH�
,QGLJR LV�D�³YDW´�G\H��ZKLFK�QHHGV�D�GLIIHUHQW�SURFHVV���7KH�EOXH�G\H�LV�LQVROXEOH�LQ�ZDWHU���7R�JHW�LW�WR�GLVVROYH��\RX�DGG�DPPRQLD��WR�PDNH�WKH�VROXWLRQ�DONDOLQH��DQG�D�UHGXFLQJ�DJHQW��VRGLXP�GLWKLRQLWH��³VSHFWUDOLWH´�RU�FRORXU UXQ�UHPRYHU����7KLV�LV�WKHQ�OHIW�VR�WKDW�WKH�FKHPLFDO�UHDFWV�ZLWK�WKH�LQGLJR��WR�SURGXFH�D�\HOORZ�JUHHQ�VROXWLRQ���7KH�\DUQ�LV�ILUVW�ULQVHG�LQ�ZDWHU�ZLWK�D�VPDOO�DPRXQW�RI�DPPRQLD�DGGHG��WKHQ�VTXHH]HG�RXW�DQG�DGGHG�FDUHIXOO\�WR�WKH�YDW��WU\LQJ�QRW�WR�DGG�WRR�PXFK�DLU����:KHQ�WKH�\DUQ�LV�UHPRYHG�IURP�WKH�YDW�DQG�VKDNHQ�LQ�WKH�DLU��WKH�R[\JHQ�LQ�WKH�DLU�R[LGLVHV�WKH�\HOORZ�EDFN�WR�EOXH�LQGLJR�
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+RZ�WR�GR�QDWXUDO�G\HLQJ
�� 3UHSDUH��8VH�QDWXUDO�ILEUHV���3URWHLQ��DQLPDO��ILEUHV�DUH�EHVW��± \DUQ��IOHHFH�RU�IDEULF���)RU�\DUQ��ZLQG�VNHLQV��DQG�WLH�LQ�D�PLQLPXP�RI���SODFHV�ZLWK�ILJXUH�RI�HLJKW�WLHV��WKLV�VWRSV�WKH�VNHLQV�IURP�WDQJOLQJ����)OHHFH�FDQ�EH�G\HG�LQ�D�QHW�EDJ�RU�ROG�VWRFNLQJ���:HLJK�WKH�\DUQ�IOHHFH�IDEULF�EHIRUH�ZHWWLQJ��WR�FDOFXODWH�KRZ�PXFK�PRUGDQW�DQG�G\HVWXII�LV�QHFHVVDU\�:DVK��RU�DW�OHDVW�ZHW�RXW�WKH�ILEUH�WKRURXJKO\�LQ�ZDWHU�ZLWK�VRDS�RU�GHWHUJHQW�
�� 0RUGDQW ± 7KLV�LV�D�FKHPLFDO�ZKLFK�\RX�DGG�WR�KHOS�WKH�G\HVWXII�VWLFN�WR�ILEUH���,W�LV�QHFHVVDU\�IRU�PRVW�QDWXUDO�G\HV���%HFDXVH�RI�WKH�WR[LFLW\�RI�RWKHU�SRVVLEOH�PRUGDQWV��,�JHQHUDOO\�XVH������DOXP�ZLWK������FUHDP�RI�WDUWDU�DV�D�SUH�PRUGDQW���7R�GR�WKLV��IRU�HDFK�����J�ILEUH��XVH���J�DOXP��SRWDVVLXP�DOXPLQLXP�VXOSKDWH��DYDLODEOH�IURP�VRPH�FKHPLVWV���ZLWK���J�FUHDP�RI�WDUWDU��XVHG�LQ�EDNLQJ����'LVVROYH�WKHVH�LQ�ZDUP�ZDWHU��WKHQ�DGG�HQRXJK�FRRO�ZDWHU�IRU�WKH�\DUQ�IOHHFH�WR�PRYH�D�ELW�LQ�WKH�VROXWLRQ��DQG�SXW�LQ�WKH�ZHWWHG�\DUQ���%ULQJ�LW�WR�WKH�VLPPHU�ZLWK�WKH�PRUGDQW��NHHS�LW�DW�DERXW�VLPPHULQJ�SRLQW�IRU�DQ�KRXU��DQG�WKHQ�OHW�LW�FRRO�LQ�WKH�VROXWLRQ���7KH�QH[W�GD\��ULQVH�WKH�VNHLQV��WR�UHPRYH�DQ\�XQ�DWWDFKHG�PRUGDQW��DQG�WKHQ�NHHS�WKH�\DUQ�GDPS�UHDG\�WR�G\H��$V�DQ�DOWHUQDWLYH�,�VRPHWLPHV�DGG�FRSSHU�VXOSKDWH�WR�D�G\HEDWK�DQG�XVH�XQPRUGDQWHG�ZRRO��DGGLQJ�YLQHJDU�WR�G\HEDWK�PDNHV�WKLV�PRUGDQW�PRUH�HIIHFWLYH�DQG�WKHUHIRUH�WKH�UHPDLQV�DUH�OHVV�SRLVRQRXV���RU�DGG�LURQ��H�J��UXVW��ZKLFK�³VDGGHQV´�WKH�G\H��WXUQLQJ�\HOORZV�WR�ROLYH�JUHHQ���<RX�FDQ�DOVR�XVH�FKURPLXP�RU�WLQ�FRPSRXQGV��ZKLFK�JLYH�GLIIHUHQW�FRORXUV��DQG�DUH�VRPHWLPHV�PRUH�OLJKW�IDVW��L�H��GRQ¶W�IDGH�VR�TXLFNO\����+RZHYHU�WKH�UHVXOWLQJ�G\HEDWKV�DUH�PRUH�GLIILFXOW�WR�GLVSRVH�RI��EHFDXVH�WKH\¶UH�PXFK�PRUH�SRLVRQRXV��)RU�PRUGDQWLQJ�FRWWRQ�DQG�OLQHQ�,�XVH�DOXP�WDQQLQ�DOXP��LQ�D�WKUHH�GD\�SURFHVV��DV�WKLV�JLYHV�PXFK�EHWWHU�FRORXUV���+RZHYHU��LW�LV�DOVR�PXFK�PRUH�FRPSOLFDWHG��VR�,¶YH�QRW�LQFOXGHG�WKH�GHWDLOV�KHUH�6XEVWDQWLYH�G\HV � 6RPH�G\HV�GRQ
W�QHHG�PRUGDQWV��H[DPSOHV�DUH�LQGLJR�DQG�ZRDG��ZDOQXW�DQG�\HZ��RQ�DQ\�ILEUHV���VRPH�OLFKHQV�RQ�ZRRO��DQG�PDGGHU��FXWFK�DQG�PDQ\�RI�WKH�G\H�ZRRGV�RQ�FRWWRQ���7KHVH�DUH�FDOOHG�VXEVWDQWLYH�G\HV�
�� '\H � HLWKHU�VLPPHU�WKH�\DUQ�ZLWK�WKH�G\HVWXII��RU�H[WUDFW�WKH�G\H�ILUVW��VWUDLQ�RII�DQG�VLPPHU�WKH�\DUQ�LQ�WKH�UHVXOWLQJ�G\HEDWK���4XDQWLWLHV�� ZLWK�IUHVK�SODQW�PDWHULDO�XVXDOO\�WU\�DERXW�������L�H��VDPH�ZHLJKW�RI�G\HVWXII�DQG�\DUQ���ZLWK�GULHG�G\HV��DQG�LPSRUWHG�ERXJKW�G\HVWXIIV��\RX�XVXDOO\�QHHG�OHVV���3DOH�FRORXUV�PD\�EH�OHVV�IDVW��L�H��IDGH�TXLFNHU��,�JHQHUDOO\�OHDYH�WKH�G\HVWXII�LQ�ZLWK�WKH�\DUQ��DV�LW�LV�PRUH�LQIRUPDWLYH�ZKHQ�GRLQJ�GHPRQVWUDWLRQV��HYHQ�WKRXJK�LW�FDQ�JLYH�D PRUH�SDWFK\�UHVXOW���,�XVXDOO\�EULQJ�WKH�G\HVWXII�DQG�\DUQ��ZLWK�HQRXJK�ZDWHU�VR�WKH�\DUQ�FDQ�PRYH�D�ELW��VORZO\�XS�WR�VLPPHU��VLPPHU�IRU�DERXW�òKU��RU�XQWLO�LW
V�WKH�ULJKW�FRORXU���WKHQ�DOORZ�LW�WR�FRRO�IRU�D�ELW�LQ�WKH�G\HEDWK���'21¶7�SXW�ZRRO�VWUDLJKW�IURP�D�ERLOLQJ�G\HEDWK�LQWR�FROG�ZDWHU��DOORZ�LW�WR�FRRO�ILUVW��RU�\RX�HQG�XS�PDNLQJ�IHOW��
�� 5LQVH�WKRURXJKO\���DQG�ODEHO�DQG�DOORZ�WR�GU\�LI�DW�D�GHPRQVWUDWLRQ����7KHQ�ZDVK�LQ�ZDUP�VRDS\�ZDWHU��DQG�ULQVH�DJDLQ�XQWLO�QR�PRUH�G\H�FRPH�RXW��ODEHO�DQG�DOORZ�WR�GU\���7KH�G\H�VKRXOG�QRZ�EH�IDVW�WR�ZDVKLQJ���,�NHHS�VDPSOHV�LQ�D�ERRN�ZKHQ�,�ZLQG�XS�WKH�VNHLQV�LQWR�D�EDOO��WR�UHFRUG�ZKDW�,
YH�GRQH�
%RRNV
)RU�PRUH�LQIRUPDWLRQ ,�ZRXOG�UHFRPPHQG�*LO�'DOE\
V�1DWXUDO�'\HV�� IDVW�RU�IXJLWLYH��DQG�-HQQ\�'HDQ
V�7KH�&UDIW�RI�1DWXUDO�'\HLQJ�� ERWK�JLYH�D�JRRG�LQWURGXFWLRQ���
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