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�ŚŏŏČőƔ͓ŽŚƈƔƜŇČƀ͔̯

3RVWXOHU�LFL�DYDQW�OH�GLPDQFKH����G«FHPEUH������¢���K��

�������������������� ������������������������KWWSV���ZZZ�OUGH�HSLWD�IU�ZLNL�+RPH

4&0�VXU�0RRGOH�OH����G«FHPEUH�������YRXV�UHFHYH]�XQ�HPDLO��

6L�YRXV�¬WHV�UHWHQX��YRXV�VHUH]�FRQWDFW«�SDU�YRWUH�HQFDGUDQW�TXL�YRXV�GRQQHUD�TXHOTXH�FKRVH�¢�IDLUH�
SHQGDQW�OH�PRLV�GH�MDQYLHU�SRXU�ĆQDOLVHU��RX�SDV��OH�UHFUXWHPHQW�



+ſƜıŽČ͓
�ƜƔŚŏãƔČƈ͓Ώ͓ÍčƀıǌÿãƔıŚő



a͌čſƜıŽČ͓�ƜƔŚŏãƔČƈ͓Ώ͓ÍčƀıǌÿãƔıŚő



a͌čſƜıŽČ͓�ƜƔŚŏãƔČƈ͓Ώ͓ƳčƀıǌÿãƔıŚő

¢ƜŁČƔƈ͓ŽƀıőÿıŽãƜƹ

Ɣ iãőıŽƜŇãƔıŚő͓Ć͌Ȧ́ãƜƔŚŏãƔČƈ̩͓ĆČ͓ĤŚƀŏƜŇČƈ͓ĆČ͓ŇŚĥıſƜČ͓ƔČŏŽŚƀČŇŇČ̮
Ɣ �ŽŽŇıÿãƔıŚőƈ͓ãƜ͓ŏŚĆČŇ͓ÿĬČÿńıőĥ͓ŚƜ͓ô͓Ňã͓ƈƺőƔĬěƈČ͓ĆČ͓ÿŚőƔƀŝŇČƜƀ̮

¢ŽŚƔ͓̻ĬƔƔŽƈ̴̴̨ ƈŽŚƔ̮ŇƀĆČ̮ČŽıƔã̮Ĥƀ̴̼

Ɣ þıþŇıŚƔĬěſƜČ͓�ͳͳ˟ ̩˥͓ãƳČÿ͓ĆČƈ͓þıőĆıőĥƈ͓�ƺƔĬŚő̩͓ĆČƈ͓ŚƜƔıŇƈ͓Čő͓ŇıĥőČ͓ĆČ͓ÿŚŏŏãőĆČ̩͓ČƔ͓
ãƜƈƈı͓ĆČƈ͓ĤŚőÿƔıŚőőãŇıƔčƈ͓ãÿÿČƈƈıþŇČƈ͓ƈƜƀ͓ŇČ͓ƴČþ

Ɣ ĆČƈ͓ƜƔıŇıƈãƔČƜƀƈ͓Ćãőƈ͓ŽŇƜƈıČƜƀƈ͓čſƜıŽČƈ͓ĆČ͓ƀČÿĬČƀÿĬČ͓ô͓ƔƀãƳČƀƈ͓ŇČ͓ŏŚőĆČ



¢ƜŁČƔƈ͓ŽƀŚŽŚƈčƈ͓Žãƀ
Ň͌čſƜıŽČ͓�ƜƔŚŏãƔČƈ͓Ώ͓ƳčƀıǌÿãƔıŚő



NőƔčĥƀãƔıŚő͓ĆČƈ͓ıőƔČƀŽŚŇãőƔƈ͓Ćãőƈ͓ŇČƈ͓¢�¯͓
ƈŚŇƳČƜƀƈ͓ŽãƀãŇŇěŇČƈ

(QFDGUDQWV���(WLHQQH�5HQDXOW�HW�$QLVVD�.KHLUHGGLQH

5«VXP«����/HV�6$7�VROYHXUV�UpVROYHQW�OH�SUREOqPH�GH�VDYRLU�VL�LO�H[LVWH�XQH�LQWHUSUpWDWLRQ�GHV�YDULDEOHV�
TXL�VDWLVIDLW�XQH�IRUPXOH�ERROpHQQH��4XDQG�LOV�VRQW�FRPELQpV�DYHF�GHV�LQWHUSRODQWV��LOV�FRQVWLWXHQW�XQH�
VROXWLRQ�HIILFDFH�DX�SUREOqPH�GX�PRGHO�FKHFNLQJ��ERUQp���/¶LGpH�HVW�GH�SRXYRLU�OHV�XWLOLVHU�GDQV�OH�
FDGUH�GH�QRWUH�VROYHXU�SDUDOOqOH��KWWSV���JLWODE�OUGH�HSLWD�IU�OXGRYLF�SDLQOHVV���&HOD�LPSOLTXH��

�� '¶LPSOpPHQWHU�HW�GH�FRPSDUHU�OHV�GLIIpUHQWHV�WHFKQLTXHV�GH�WUDGXFWLRQ�G¶LQWHUSRODWLRQ�H[LVWDQWHV��
�� 'H�OHV�LQWpJUHU�GDQV�OH�6$7�VROYHXU�SDUDOOqOH�

&RPS«WHQFHV�DWWHQGXHV�G«YHORSS«HV���&����SDUDOO«OLVPH��6$7�VROYHXUV��PRGHO�FKHFNLQJ



�ŏčŇıŚƀãƔıŚő͓ĆČƈ͓�Ňãÿń́þŚƹČƈ͓Ćãőƈ͓BŚˠ�ıőƈ

(QFDGUDQW���(WLHQQH�5HQDXOW

5«VXP«���*R�3LQV��KWWSV���JLWODE�OUGH�HSLWD�IU�VSRW�JR�SLQV��HVW�XQ�RXWLO�
SHUPHWWDQW�GH�YpULILHU�IRUPHOOHPHQW�GHV�SURJUDPPHV�pFULWV�HQ�*R��3RXU�
IDLUH�IDFH�DX�SUREOqPH�G¶H[SORVLRQ�FRPELQDWRLUH��*R�3LQV�XWLOLVH�OD�QRWLRQ�
GH�EODFN�ER[HV���XQH�WHFKQLTXH�G¶DEVWUDFWLRQ�SHUPHWWDQW�G
DJUpJHU�
SOXVLHXUV�FDOFXOV�HQ�XQH�XQLTXH�RSpUDWLRQ��&HWWH�WHFKQLTXH�HVW�SRXU�OH�
PRPHQW�OLPLWpH�DX[�IRQFWLRQV�SXUHV��VDQV�HIIHWV�GH�ERUG���/¶LGpH�HVW�
G¶DGDSWHU�FH�PpFDQLVPH�SRXU�TX¶LO�VXSSRUWH�OHV�IRQFWLRQV�DYHF�HIIHWV�GH�
ERUG�

&RPS«WHQFHV�DWWHQGXHV�G«YHORSS«HV���*RODQJ���WHFKQLTXHV�GH�FRPSLODWLRQ



�ŽŽƀČőƔıƈƈãĥČ͓ãÿƔıĤ͓ĆČ͓ŇãőĥãĥČƈ

(QFDGUDQW���$GULHQ�3RPPHOOHW

5«VXP«���&RPPHQW�GHYLQHU�TXHOTXH�FKRVH�HQ�XWLOLVDQW�OH�PLQLPXP�G
LQIRUPDWLRQ�"�/
DSSUHQWLVVDJH�
DFWLI�HVW�XQH�PpWKRGH�R��XQ�pOqYH�GRLW�GHYLQHU�XQ�PRGqOH��HQ�SUDWLTXH��XQ�DXWRPDWH��DYHF�SRXU�VHXOH�
VRXUFH�G
LQIRUPDWLRQ�XQ�SURIHVVHXU�TXL�SHXW�YDOLGHU�RX�LQYDOLGHU�XQH�VXJJHVWLRQ��,O�V
DJLW�DORUV�GH�YRLU�
TXHOOHV�VRQW�OHV�ERQQHV�TXHVWLRQV�j�SRVHU�SRXU�WURXYHU�XQH�UpSRQVH�MXVWH�DX�SOXV�YLWH�

&RPS«WHQFHV�DWWHQGXHV�G«YHORSS«HV���&����ERQQH�FRQQDLVVDQFH�GH�7+/5��DXWRPDWHV�HQ�WRXW�JHQUH



¢ƺőƔĬěƈČ͓ĆČ͓ŇŚıƈ͓ĆČ͓ÿŚőƔƀŝŇČ͓ŽŚƜƀ͓ĆČƈ͓ƀŚþŚƔƈ͓
ıőĆƜƈƔƀıČŇƈ

(QFDGUDQW���3KLOLSS�6FKOHKXEHU

5«VXP«���/H�EXW�GX�SURMHW�HVW�GH�V\QWKpWLVHU�GHV�ORLV�GH�FRQWU{OH�SRXU�GHV�URERWV�LQGXVWULHOV�j�SDUWLU�GHV�
VSpFLILFDWLRQV�/7/��/D�V\QWKqVH�GHV�FRQWU{OHXUV�VH�IRUPDOLVH�W\SLTXHPHQW�FRPPH�XQ�MHX�GX�FRQWU{OHXU�FRQWUH�
O
HQYLURQQHPHQW��/¶REMHFWLI�HVW�G¶LQWpJUHU�GHV�VROYHXUV�SRXU�MHX[�VSpFLILTXHV�GDQV�6SRW�HW�G¶pWXGLHU�O¶H[LVWDQW�VXU�
OD�V\QWKqVH�TXDOLWDWLYH�HW�ERUQpH��8QH�SKDVH�ILQDOH�GX�SURMHW�FRQVLVWHUD�j�PHWWUH�HQ�RHXYUH�FHV�ORLV�

&RPS«WHQFHV�DWWHQGXHV�G«YHORSS«HV���6\QWKªVH��/RJLTXH�7HPSRUHOOH�/LQ«DLUH��/7/�



7\SH�UHIOHFWLRQ�LQ�3\WKRQ

(QFDGUDQWV���-LP�1HZWRQ

�čƈƜŏč̨͓͓7KH�3\WKRQ�ODQJXDJH�KDV�SULPLWLYH�W\SH�UHIOHFWLRQ�FDSDELOLW\��:H�ZDQW�WR�XVH�WKH�H[LVWLQJ�$3,�
WR�EXLOG�D�VLPSOH�W\SH�V\VWHP�DWRS�3\WKRQ�ZKLFK�H[SUHVVHV�XQLRQ��LQWHUVHFWLRQ��DQG�FRPSOHPHQW�W\SHV���
7\SHV�LQ�WKLV�VLPSOH�W\SH�V\VWHP�VKRXOG�KDYH�DELOLW\�WR�FRPSXWH�KDELWDWLRQ��DV�ZHOO�DV�GLVMRLQWQHVV��DQG�
HTXDOLW\�UHODWLRQV��6LPLODU�SURJUDPV�DUH�DYDLODEOH�IRU�UHIHUHQFH�LQ�&RPPRQ�/LVS��&ORMXUH��DQG�6FDOD�

&RPS«WHQFHV�DWWHQGXHV�G«YHORSS«HV���3\WKRQ



&RPSDULVRQ�RI�&ORMXUH�VSHF�YV�&ORMXUH�JHQXV

(QFDGUDQWV���-LP�1HZWRQ

5«VXP«���7KH�&ORMXUH�SURJUDPPLQJ�ODQJXDJH��D�PRGHUQ�OLVS�GLDOHFW��KDV�DQ�H[WHQVLYH�OLEUDU\�IRU�
VSHFLI\LQJ�WKH�³VKDSH´�RI�GDWD�LQ�WHUPV�RI�SUHGLFDWHV��&ORMXUH�VSHF�PDNHV�ORIW\�FODLPV�RI�EULGJLQJ�WKH�
JDS�EHWZHHQ�VWDWLFDOO\�W\SHG�DQG�G\QDPLF�ODQJXDJHV��+RZHYHU��WKH�OLEUDU\�QRWDEO\�LV�PLVVLQJ�D�UREXVW�
UHIOHFWLYH�OD\HU��&ORMXUH�JHQXV�LV�D�VLPSOH�W\SH�V\VWHP�EDVHG�RQ�W\SH�FDOFXOXV�ZKLFK�SURYLGHV�
LQWURVSHFWLRQ��EXW�LWV�VFRSH�LV�PXFK�VPDOOHU�WKDQ�&ORMXUH�VSHF��7KLV�UHVHDUFK�SURMHFW�LQYROYHV�
FKDUDFWHUL]LQJ�WKHVH�GLIIHUHQFHV�DQG��H[SHULPHQWLQJ�ZLWK�ZD\V�RI�XVLQJ�WKHP�WRJHWKHU�

&RPS«WHQFHV�DWWHQGXHV�G«YHORSS«HV���&ORMXUH��IXQFWLRQDO�ODQJXDJHV



+ſƜıŽČ͓Ni�B*



a͌čſƜıŽČ͓Ni�B*͓Čő͓þƀČĤ̨͓͓ŇČƈ͓ĥČőƈ

(QVHLJQDQWV�FKHUFKHXUV

'RFWRUDQWV ,1*� ,1*�



a͌čſƜıŽČ͓Ni�B*͓Čő͓þƀČĤ̨͓͓ŇČƈ͓ãƹČƈ͓ĆČ͓ƔƀãƳãıŇ

$[H�ORJLFLHO

%LEOLRWKªTXH�GH�WUDLWHPHQW�GèLPDJHV

J«Q«ULTXH�HW�SHUIRUPDQWH
KWWS���JLWODE�OUGH�HSLWD�IU�ROHQD�S\OHQH

/DQJDJH�&���DYDQF«

$[H�P«WKRGRORJLTXH

0RUSKRORJLH�PDWK«PDWLTXH

*«RP«WULH�GLVFUªWH

$OJRULWKPLTXH

$[H�DSSOLFDWLI

'«PDW«ULDOLVDWLRQ�GH�GRFXPHQWV

6HJPHQWDWLRQ�HQ�LPDJHULH�P«GLFDOH�

DYHF�VDQV�GHHS�OHDUQLQJ

$QDO\VH�GèLPDJH�VDWHOOLWDLUHV



¢ƜŁČƔƈ͓ŽƀŚŽŚƈčƈ͓Žãƀ
Ň͌čſƜıŽČ͓Ni�B*



NŏŽŇčŏČőƔãƔıŚő͓ČǊÿãÿČ͓ĆČƈ͓ƀČŽƀčƈČőƔãƔıŚőƈ͓
ĬıčƀãƀÿĬıſƜČƈ͓ŏŚƀŽĬŚŇŚĥıſƜČƈ
(QFDGUDQWV���(GZLQ�&DUOLQHW��%DSWLVWH�(VWHEDQ

5«VXP«���3\OHQH�HVW�XQH�ELEOLRWKªTXH�GH�WUDLWHPHQW�G
LPDJHV�J«Q«ULTXH�HW�SHUIRUPDQWH�TXL�PHW�¢�
GLVSRVLWLRQ�GHV�EORFV�GH�WUDLWHPHQW�PRUSKRORJLTXHV��3DUPL�FHV�WUDLWHPHQWV��FHUWDLQV�UHSRVHQW�VXU�GHV�

UHSU«VHQWDWLRQV�KL«UDUFKLTXHV�GH�O
LPDJH��/
REMHFWLI�HVW�GH�FRPSO«WHU�O
RIIUH�DYHF�GH�QRXYHOOHV�

UHSU«VHQWDWLRQV�KL«UDUFKLTXHV�HW�OHXU�RS«UDWHXUV�

&RPS«WHQFHV�DWWHQGXHV�G«YHORSS«HV��

&���3\WKRQ�VNLOOV

'HYRSV��*LWODE�&,��&0DNH����

,QW«U¬W�SRXU�OH�7,�0RUSK��0DWK�

�



$čƔČÿƔıŚő͓Ć͌ŚþŁČƔƈ͓ſƜãƈı́ŇıőčãıƀČƈ

(QFDGUDQWV���-RVHSK�&KD]DORQ��(GZLQ�&DUOLQHW��(ORGLH�3X\EDUHDX

5«VXP«���,PSO«PHQWHU�XQH�YLHLOOH�P«WKRGH�GH�G«WHFWLRQ�GH�mbVHJPHQWVb}�SRWHQWLHOOHPHQW�FRXS«V��
FRXUE«V��EUXLW«V��HWF��HQ�&���SRXU�OèLQW«JUHU�GDQV�OD�ELEOLRWKªTXH�RSHQ�VRXUFH�GH�Oè«TXLSH��9HUVLRQ�*38�HQ�
RSWLRQ��&HWWH�P«WKRGH�HVW�UDSLGH��SXLVVDQWH�HW�SHUPHW�GH�VXSSULPHU�XQ�VHJPHQW�WRXW�HQ�FRQVHUYDQW�OHV�

SL[HOV�DSSDUWHQDQW�¢�GèDXWUHV�VHJPHQWV��3URMHW�DYHF�XQ�REMHFWLI�WUªV�FODLU�HW�SXEOLFDWLRQ�SRWHQWLHOOH�

&RPS«WHQFHV�DWWHQGXHV�G«YHORSS«HV��

&XGD�&���VNLOOV

,QW«U¬W�SRXU�OD�SHUIRUPDQFH

'HYRSV��*LWODE�&,��&0DNH����

,QW«U¬W�SRXU�OH�7,

�



�ŇƜĥıőƈ͓�BN¢͓ŽŚƜƀ͓Ň͌ãőãŇƺƈČ͓ĆČ͓ŽŇãőƈ͓ãőÿıČőƈ

(QFDGUDQWV���-RVHSK�&KD]DORQ��<L]L�&KHQ

5«VXP«���&U«HU�GHV�G«PRQVWUDWHXUV�SRXU�OHV�WHFKQLTXHV�
GèDQDO\VH�GH�SODQ�DQFLHQV�HQ�OHV�LQW«JUDQW�GDQV�GHV�SOXJLQV�

4*,6��ORJLFLHO�FDUWRJUDSKLTXH�RSHQ�VRXUFH���'DQV�OH�FDGUH�
GèXQ�SURMHW�DYHF�Oè,*1��&RGH�3\WKRQ�HW�&����DUFKLWHFWXUH�
FOLHQW�VHUYHXU��PLVH�HQ�SURGXFWLRQ�GèXQ�V\VWªPH�EDV«�GHHS�
OHDUQLQJ��3URMHW�RULHQW«�G«YHORSSHPHQW�DYHF�SXEOLFDWLRQ�
SRWHQWLHOOH�

KWWSV���JLWKXE�FRP�VRGXFR�SDSHU�GJPP�����

&RPS«WHQFHV�Q«FHVVDLUHV���3\WKRQ��&��



�ŚŏŽãƀãıƈŚő͓ĆČ͓ĤŚőÿƔıŚőƈ͓ĆČ͓ÿŚƟƔ͓̻ĆČČŽ͓ŇČãƀőıőĥ̼

(QFDGUDQW���-RVHSK�&KD]DORQ

5«VXP«���3RXU�HQWUD°QHU�XQ�U«VHDX�GH�QHXURQHV��LO�IDXW�
GLVSRVHU�GèXQH�IRQFWLRQ�TXL�GRQQH�XQ�FR½WV�DX[�HUUHXUV�TXèLO�

FRPPHW��3RXU�XQH�W¤FKH�GRQQ«H��SOXVLHXUV�IRQFWLRQV�

SHXYHQW�¬WUH�XWLOHV��PDLV�HOOHV�JXLGHURQW�OèDSSUHQWLVVDJH�

GLII«UHPPHQW��,O�VèDJLW�LFL�GH�SRXUVXLYUH�GHV�WUDYDX[�G«M¢�
G«PDUU«V��,1*���SRXU�LPSO«PHQWHU�GHV�IRQFWLRQV�GH�FR½W�
HW�U«DOLVHU�XQ�FRPSDUDWLI��8Q�SURMHW�SRXU�VH�PHWWUH�
V«ULHXVHPHQW�DX�GHHS�OHDUQLQJ�DYHF�SXEOLFDWLRQ�
SRWHQWLHOOH��3\WKRQ��.HUDV�7HQVRUćRZ��3\7RUFK�

&RPS«WHQFHV�Q«FHVVDLUHV���3\WKRQ��0DWK«PDWLTXHV



¢t¢͓ĆČ͓ÿŚĆČƈ͓Čő͓ĆčƔƀČƈƈČ

(QFDGUDQWH���(ORGLH�3X\EDUHDX

5«VXP«���,PSO«PHQWHU�GHV�DQFLHQQHV�YHUVLRQV�GH�FRGHV�
S\WKRQ�������DQFLHQQHV�ELEOLRWKªTXHV��HWF���GDQV�XQ�S\WKRQ�

U«FHQW�DĆQ�GH�SRXYRLU�OHV�SDUWDJHU��*LWKXE���/HV�

DSSOLFDWLRQV�VRQW�GDQV�OHV�GRPDLQHV�P«GLFDX[��DYHF�RX�VDQV�

GHHS�OHDUQLQJ��/èLG«H�HVW�GH�UHSURGXLUH�OHV�U«VXOWDWV��GH�

GRFXPHQWHU�OHV�DOJRV��/H�EXW�ĆQDO���SDUWDJHU�OHV�FRGHV�DYHF�

OD�FRPPXQDXW«�LQWHUQDWLRQDOH��HW�OHV�DP«OLRUHU���

��SULQFLSDOHV�DSSOLFDWLRQV���LPDJHULH�F«U«EUDOH�HW�

PLFURVFRSLH



NőĤŚƀŏãƔıſƜČ͓ſƜãőƔıſƜČ͓ČƔ͓NőƔČŇŇıĥČőÿČ͓�ƀƔıǌÿıČŇŇČ

(QFDGUDQW���1LFRODV�%RXWU\

5«VXP«���OèLQIRUPDWLTXH�TXDQWLTXH�D�PRQWU«�GHV�FDSDFLW«V�
LQFUR\DEOHV�GH�U«GXFWLRQ�GH�FRPSOH[LW«�FHV�GHUQLªUHV�DQQ«HV�

JU¤FH�¢�OD�VXSHUSRVLWLRQ�Gè«WDWV�HW�¢�OèLQWULFDWLRQ��3RXU�FHWWH�

UDLVRQ��FH�SURMHW�D�SRXU�EXW�GH�YRLU�FRPPHQW�OH�4XDQWXP�

&RPSXWLQJ�SHUPHWWUD�GH�U«GXLUH�OD�FRPSOH[LW«�GèXQ�VXMHW�WUªV�

JRXUPDQG�HQ�FDOFXO��Oè,QWHOOLJHQFH�$UWLĆFLHOOH��'HV�DOJRULWKPHV�

GHYURQW�¬WUH�«ODERU«V�GDQV�FH�EXW�HW�SRXU�FHWWH�UDLVRQ��GH�ERQQHV�

FDSDFLW«V�GH�UDLVRQQHPHQW�HQ�DOJRULWKPLTXH�VRQW�UHTXLVHV�

KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y /EQGX�(,:Y,



NőƔčƀČƈƈč䏙Č͓̯



*Ɣ͓ŏãıőƔČőãőƔ͓̯

&RQWDFWH]�OHV�HQFDGUDQWV�RX�GHV�SURMHWV�TXL�YRXV�LQW«UHVVHQW�SDU�HPDLO�

KWWSV���ZZZ�OUGH�HSLWD�IU�ZLNL�3HRSOH

9RXV�GHYH]�SRVWXOHU�DYDQW�OH�GLPDQFKH����G«FHPEUH������¢���K��

KWWSV���ZZZ�OUGH�HSLWD�IU�ZLNL�+RPH


