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$UH�\RX�WLUHG�RI�VHDUFKLQJ�IRU�D�ODE�WKDW�KDV�WKH�WHFKQLTXH�\RX�QHHG" 
1RW�VXUH�ZKLFK�WHFKQLTXH�ZLOO�DQVZHU�\RXU�TXHVWLRQV" 
+DV�\RXU�LQWHUQDO�ODE�WROG�\RX�³,W�FDQ¶W�EH�GRQH´" 
 
0DWHULDOV�&KDUDFWHUL]DWLRQ�6HUYLFHV�LV�DQ�DQDO\WLFDO�VHUYLFH�EURNHU��SURYLGLQJ�VFLHQWLVWV�DQG 
HQJLQHHUV�ZLWK�WKH�H[DFW�DQDO\VLV�WKH\�QHHG�WR�VROYH�WKHLU�PDWHULDOV�SUREOHP��� 
 
%UHDGWK 
0$7-&6�RIIHUV�WKH�ZLGHVW�YDULHW\�RI�WHVWLQJ�VHUYLFHV�WKURXJK�RXU�QHWZRUN�RI�SDUWQHULQJ 
ODERUDWRULHV� �:H�DOVR�KDYH�FROODERUDWLYH�DJUHHPHQWV�ZLWK�LQVWUXPHQW�PDQXIDFWXUHUV�DOORZLQJ 
XV�WR�RIIHU�DQDO\VLV�WKDW�LV�QRW�RWKHUZLVH�FRPPHUFLDOO\�DYDLODEOH� �1R�PDWWHU�ZKDW�\RXU� 
DQDO\VLV�QHHG��ZH�FDQ�PHHW�LW� � 
 
([SHULHQFH 
'RQ
W�NQRZ�ZKLFK�WHFKQLTXH�WR�XVH" �:LWK�RYHU����\HDUV�RI�H[SHULHQFH�LQ�PDWHULDOV�DQDO\VLV�� 
ZH�FDQ�KHOS�\RX�GHWHUPLQH�WKH�EHVW�WHFKQLTXH��RU�FRPELQDWLRQ�RI�WHFKQLTXHV�WR�VROYH� 
\RXU�SUREOHP� �:H�DOVR�RIIHU�D�ZLGH�YDULHW\�RI�VWDQGDUGL]HG�WHVWV��$670��0,/-63(&��HWF���WKURXJK 
RXU�SDUWQHU�ODEV� 
 
,QGHSHQGHQFH 
0$7-&6�XVHV�RYHU�����SDUWQHULQJ�ODERUDWRULHV�WR�GHOLYHU�VHUYLFHV�WR�LWV�FOLHQWV� �6RPH�ODEV�PD\ 
VWHHU�\RX�WRZDUGV�D�OHVV-WKDQ-RSWLPDO�WHFKQLTXH�RQO\�EHFDXVH�LW
V�DYDLODEOH�LQ-KRXVH� �:H�ZLOO 
DOZD\V�FKRRVH�WKH�PRVW�DSSOLFDEOH�WHFKQLTXHV�WR�JLYH�\RX�WKH�DQVZHUV�\RX�QHHG� 
 
,PSDUWLDOLW\ 
:H�XQGHUVWDQG�WKDW�WKH�TXDOLW\�DQG�DFFXUDF\�RI�VFLHQWLILF�UHVXOWV�DUH�LPSHUDWLYH� �,I�UHVXOWV 
DUH�TXHVWLRQDEOH�RU�GRQ
W�PDNH�VHQVH�ZH�ZLOO�ILQG�D�ZD\�WR�UH-WHVW�RU�FRQILUP�WKH�UHVXOWV 
XVLQJ�DQRWKHU�WHFKQLTXH� � 
 
.QRZOHGJH 
:H�FDQ�KHOS�\RX�WR�GHVLJQ�DQ�H[SHULPHQW�WR�JHW�WKH�PRVW�RXW�RI�\RXU�DQDO\WLFDO�GROODU��LQWHUSUHW 
UHVXOWV��RU�V\QWKHVL]H�GDWD�IURP�PXOWLSOH�WHFKQLTXHV� �:H�KDYH�H[SHULHQFH�ZLWK�)DLOXUH�$QDO\VLV�� 
'HIRUPXODWLRQ��,QWHOOHFWXDO�3URSHUW\�3URWHFWLRQ��DQG�3DWHQW�,QIULQJHPHQW���:KLOH�GDWD�IURP�DQ 
DQDO\VLV�LV�LPSRUWDQW��ZKDW
V�HTXDOO\�LPSRUWDQW�LV�KRZ�LW�UHODWHG�WR�\RXU�SURGXFW�RU�SUREOHP�� 
 
6LPSOLFLW\ 
2XU�PLVVLRQ�LV�WR�RIIHU�WKH�PRVW�FRPSOHWH�VHW�RI�WHFKQLTXHV�DYDLODEOH�VR�\RX�RQO\�KDYH�WR�PDNH� 
RQH�SKRQH�FDOO�RU�HPDLO�WR�JHW�WKH�VHUYLFH�\RX�QHHG� 
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%XON�$QDO\VLV�7HFKQLTXHV 
 

 �$$ �$WRPLF�$EVRUSWLRQ 
�$(6 �$WRPLF�(PLVVLRQ�6SHFWURVFRS\ 
�/(&2 �&RPEXVWLRQ�$QDO\VLV 
�'6& �'LIIHUHQWLDO�6FDQQLQJ�&DORULPHWU\ 
�'0$ �'\QDPLF�0HFKDQLFDO�7KHUPDO�$QDO\VLV 
�(35 �(OHFWURQ�3DUDPDJQHWLF�5HVRQDQFH 
�(30$ �(OHFWURQ�3UREH�0LFUR$QDO\VLV 
�(65 �(OHFWURQ�6SLQ�5HVRQDQFH 
�)7,5 �)RXULHU�7UDQVIRUP�,QIUD5HG�6SHFWURVFRS\� 
�'06� �*ORZ�'LVFKDUJH�0DVV�6SHFWURPHWU\� 
�*'-2(6 �*ORZ�'LVFKDUJH�2SWLFDO�(PLVVLRQ�6SHFWURVFRS\ 
 �*UDYLPHWU\�'HQVLW\ 
�,&3-2(6 �,QGXFWLYHO\�&RXSOHG�3ODVPD�2SWLFDO�(PLVVLRQ�6SHFWURVFRS\ 
�,&3-06 �,QGXFWLYHO\�&RXSOHG�3ODVPD�0DVV�6SHFWURPHWU\ 
�,*$ �,QWHUVWLWLDO�*DV�$QDO\VLV 
�,& �,RQ�&KURPDWRJUDSK\ 
�/$-,&306 �/DVHU�$EODWLRQ�,QGXFWLYHO\�&RXSOHG�3ODVPD�0DVV�6SHF� 
�1$$ �1XFOHDU�$FWLYDWLRQ�$QDO\VLV 
�105 �1XFOHDU�0DJQHWLF�5HVRQDQFH� 
�2(6 �2SWLFDO�(PLVVLRQ�6SHFWURVFRS\ 
�3,;( �3DUWLFOH�,QGXFHG�;-UD\�(PLVVLRQ 
 �3DUWLFOH�6L]H�3RURVLPHWU\�6XUIDFH�$UHD 
�5$0$1 �5DPDQ 
�5,06 �5HVRQDQFH�,RQL]DWLRQ�0DVV�6SHFWURPHWU\ 
�6$;6 �6PDOO�$QJOH�;-UD\�6FDWWHULQJ 
�7,06 �7KHUPDO�,RQL]DWLRQ�0DVV�6SHFWURPHWU\ 
�70$ �7KHUPR�0HFKDQLFDO�$QDO\VLV 
�7*$ �7KHUPR*UDYLPHWULF�$QDO\VLV 
�:'6 �:DYHOHQJWK�'LVSHUVLYH�6SHFWURPHWU\ 
�:'; �:DYHOHQJWK�'LVSHUVLYH�;-UD\ 
�;5' �;-UD\�'LIIUDFWLRQ 
�;5) �;-UD\�)OXRUHVFHQFH 
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0LFURVFRS\�DQG�0LFURDQDO\WLFDO�$QDO\VLV�7HFKQLTXHV 
 

 �$(6 �$XJHU�(OHFWURQ�6SHFWURVFRS\ 

�((/6 �(OHFWURQ�(QHUJ\�/RVV�6SHFWURVFRS\ 
�('6 �(QHUJ\�'LVSHUVLYH�6SHFWURPHWU\ 
�('; �(QHUJ\�'LVSHUVLYH�;-UD\ 
�),% �)RFXVHG�,RQ�%HDP 
 �)UDFWXUH�$QDO\VLV 
�/$-,&306 �/DVHU�$EODWLRQ�,QGXFWLYHO\�&RXSOHG�3ODVPD�0DVV�6SHF� 
�0)0� �0DJQHWLF�)RUFH�0LFURVFRS\ 
�20 �2SWLFDO�0LFURVFRS\ 
 �3DUWLFOH�$QDO\VLV 
 �5DGLRJUDSK\ 

�6(0 �6FDQQLQJ�(OHFWURQ�0LFURVFRS\ 
�67(0 �6FDQQLQJ�7UDQVPLVVLRQ�(OHFWURQ�0LFURVFRS\ 
 �6XUIDFH�$UHD�3RURVLPHWU\ 
�7(0 �7UDQVPLVVLRQ�(OHFWURQ�0LFURVFRS\ 
�770 �7UDQVPLVVLRQ�7HPSHUDWXUH�0LFURVFRS\ 
 �;-UD\�,PDJLQJ 
�;57 �;-UD\�7RSRJUDSK\ 

�6$0 �6FDQQLQJ�$FRXVWLF�0LFURVFRS\ 

�&7 �&RPSXWHG�7RPRJUDSK\ 



0DWHULDOV�&KDUDFWHUL]DWLRQ�6HUYLFHV�-�<RXU�2QH�6RXUFH�IRU�0DWHULDOV�$QDO\VLV 

%XON�$QDO\VLV�ł�0LFURVFRS\�ł�6XUIDFHV�)LOPV�ł�/LTXLGV�*DVHV�ł�3RO\PHUV�ł�2SWLFDO�ł�(OHFWULFDO 

0DWHULDOV�&KDUDFWHUL]DWLRQ�6HUYLFHV��//& 
���-���-����� 

����6HEDVWLDQV�5XQ��$XVWLQ��7;������� 
ZZZ�PDW-FV�FRP

6XUIDFH�	�7KLQ�)LOP�$QDO\VLV�7HFKQLTXHV 
 

  ��-'�6XUIDFH�3URILOLQJ 
 �$GKHVLRQ 
�$)0 �$WRPLF�)RUFH�0LFURVFRS\ 
�$(6 �$XJHU�(OHFWURQ�6SHFWURVFRS\ 
 �&RQWDFW�$QJOH�0HDVXUHPHQW 
�(%6' �(OHFWURQ�%DFN6FDWWHU�'LIIUDFWLRQ 
�(6&$ �(OHFWURQ�6SHFWURVFRS\�IRU�&KHPLFDO�$QDO\VLV 
 �(OOLSVRPHWU\ 
�(;$)6 �([WHQGHG�;-UD\�$EVRUSWLRQ�)LQH�6WUXFWXUH 
 �+DUGQHVV�7HVWLQJ 
�+)6 �+\GURJHQ�)RUZDUG�6FDWWHULQJ 
�,66 �,RQ�6FDWWHULQJ�6SHFWURVFRS\ 
�/$-,&306 �/DVHU�$EODWLRQ�,QGXFWLYHO\�&RXSOHG�3ODVPD�0DVV�6SHF� 
�/(;(6 �/RZ�(QHUJ\�;-UD\�(PLVVLRQ�6SHFWURVFRS\ 
� �0LFUR+DUGQHVV�	�1DQRKDUGQHVV 
�15$ �1XFOHDU�5HDFWLRQ�$QDO\VLV 
 �3URILORPHWU\��FRQWDFW�DQG�QRQ-FRQWDFW� 
�5%6 �5XWKHUIRUG�%DFNVFDWWHULQJ�6SHFWURPHWU\ 
�630 �6FDQQLQJ�3UREH�0LFURVFRS\ 
�6,06 �6HFRQGDU\�,RQ�0DVV�6SHFWURPHWU\ 
 �6XUIDFH�5RXJKQHVV�)ODWQHVV 
�72)-6,06 �7LPH-RI-)OLJKW�6HFRQGDU\�0DVV�6SHFWURPHWU\ 
�7;5) �7RWDO�UHIOHFWLRQ�;-5D\�)OXRUHVFHQFH 
 �7ULERORJ\ 
�93'-,&306 �9DSRU�3KDVH�'HFRPSRVLWLRQ�,&306 
 �:DIHU�%RZ 
 �:DIHU�3DUWLFOH�0DSV 
 �:HDU�	�)ULFWLRQ 
�;5' �;-UD\�'LIIUDFWLRQ 
�;5) �;-UD\�)OXRUHVFHQFH 
�;36 �;-UD\�3KRWRHOHFWURQ�6SHFWURVFRS\ 
�;55 �;-UD\�5HIOHFWLYLW\ 
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 �'HIRUPXODWLRQ 
�(35 �(OHFWURQ�3DUDPDJQHWLF�5HVRQDQFH� 
�(65 �(OHFWURQ�6SLQ�5HVRQDQFH 
�)7,5 �)RXULHU�7UDQVIRUP�,QIUD5HG�VSHFWURVFRS\� 
�*& �*DV�&KURPDWRJUDSK\ 
�*&06 �*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\ 
�*3& �*HO�3HUPHDWLRQ�&KURPDWRJUDSK\ 
�+3/& �+LJK�3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\ 
�,& �,RQ�&KURPDWRJUDSK\ 
�/&-06 �/LTXLG�&KURPDWRJUDSK\���0DVV�6SHFWURPHWU\ 
�0$/', �0DWUL[�$VVLVWHG�/DVHU�'HVRUSWLRQ�,RQL]DWLRQ 
�105 �1XFOHDU�0DJQHWLF�5HVRQDQFH 
 �3RO\PHU�)LOOHU�	�$GGLWLYHV�4XDQWLWDWLRQ 
�3\06 �3\URO\VLV�0DVV�6SHFWURPHWU\ 
 �5DPDQ 
�89-9,6 �8OWUD9LROHW�9LVLEOH�6SHFWURVFRS\ 

 �&KHPLFDO�0HWKRGV��WLWULPHWU\��H[WUDFWLRQV��HWF�� 
�(*$ �(YROYHG�*DV�$QDO\VLV 
�*& �*DV�&KURPDWRJUDSK\ 
�*&06 �*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\ 
�*3& �*HO�3HUPHDWLRQ�&KURPDWRJUDSK\ 
�+3/& �+LJK�3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\ 
�,&3-06 �,QGXFWLYHO\�&RXSOHG�3ODVPD�0DVV�6SHFWURPHWU\ 
�,&3-2(6 �,QGXFWLYHO\�&RXSOHG�3ODVPD�2SWLFDO�(PLVVLRQ�6SHFWURVFRS\ 
�,& �,RQ�&KURPDWRJUDSK\ 
�/&-06 �/LTXLG�&KURPDWRJUDSK\���0DVV�6SHFWURPHWU\ 
 �2XWJDVVLQJ 
�5*$ �5HVLGXDO�*DV�$QDO\VLV 
�72& �7RWDO�2UJDQLF�&RQWHQW 

/LTXLG�*DV�$QDO\VLV�7HFKQLTXHV 
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(OHFWULFDO�$QDO\VLV�7HFKQLTXHV 
 

  ���3RLQW�3UREH 
�$7( �$XWRPDWHG�7HVW�(TXLSPHQW 
 �%UHDNGRZQ�9ROWDJH 
�&-9 �&DSDFLWDQFH-9ROWDJH 
 �&RQGXFWLYLW\ 
 �&RQVWUXFWLRQ�$QDO\VLV 
 �'HFDSVXODWLRQ 
�'/76 �'HHS�/HYHO�7UDQVLHQW�6SHFWURVFRS\ 
 �'LHOHFWULF�&RQVWDQW 
�(&9 �(OHFWURFKHPLFDO�&DSDFLWDQFH�9ROWDJH 
�(6' �(OHFWUR6WDWLF�'LVFKDUJH 
�(00, �(PLVVLRQ�0LFURVFRS\ 
�),% �)RFXVHG�,RQ�%HDP 
 �+DOO�0RELOLW\ 
�+$67 �+LJKO\�$FFHOHUDWHG�WHPSHUDWXUH�DQG�KXPLGLW\�6WUHVV�7HVW 
 �/DWFKXS 
 �/LIHWLPH�0HDVXUHPHQW 
��3&'� �0LFURZDYH�3KRWR&RQGXFWLYH�'HFD\ 
 �3&%�IDLOXUH�DQDO\VLV 
 �5HOLDELOLW\ 
 �5HVLVWLYLW\ 
�6,50 �6FDQQLQJ�,QIUD5HG�0LFURVFRS\ 
 �6KHHW�UHVLVWDQFH����SRLQW�SUREH� 
�653 �6SUHDGLQJ�5HVLVWDQFH�3URILOLQJ 
�639 �6XUIDFH�3KRWR�9ROWDJH 
� �:LUH�%RQG�6WUHQJWK 
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0LVFHOODQHRXV�$QDO\VLV�7HFKQLTXHV 
 

  �$JH�'DWLQJ 
 �$LU�0RQLWRULQJ 
 �$OSKD�'HWHFWLRQ 
 �$URPD�2GRU�7HVWLQJ 
 �$VEHVWRV�7HVWLQJ 
 �&RUURVLRQ�7HVWLQJ 
 �(OOLSVRPHWU\��5HIUDFWLYH�,QGH[� 
 �(QYLURQPHQWDO�7HVWLQJ 
 �([SORVLYH�'XVW�$QDO\VLV 
�)$ �)DLOXUH�$QDO\VLV 
 �)ODPPDELOLW\�)LUHSURRILQJ 
 �*HRFKHPLFDO�7HVWLQJ 
 �,VRWRSH�$QDO\VLV 
 �0HFKDQLFDO�7HVWLQJ 
 �0LQHUDO�,GHQWLILFDWLRQ 
 �0LQHUDO�,VRWRSH�5DWLR 
 �1DQRWR[LFLW\ 
 �2SWLFDO�3URSHUWLHV 
 �3HUPHDWLRQ 
 �3HWUROHXP�3URGXFW�7HVWLQJ 
 �3KDUPDFHXWLFDO�7HVWLQJ 
 �3KRWROXPLQHVFHQFH 
 �3K\VLFDO�7HVWLQJ 
�52+6 �5HGXFWLRQ�2I�+D]DUGRXV�6XEVWDQFHV 
 �5HIOHFWLYLW\ 
 �6SHFWURSKRWRPHWU\ 
 �7HQVLOH�6WUHQJWK 
 �7KHUPDO�,PDJLQJ 
 �9LEUDWLRQ�	�6KRFN�7HVWLQJ 
�:((( �:DVWH�(OHFWULFDO�DQG�(OHFWURQLF�(TXLSPHQW� 
 �:HDWKHULQJ 


