
�'($�

'($

'($956

'($3���$UF*,6��

DOL]DGHK����#\DKRR�FRP

$TDMDQL�K#\DKRR�FRP



'($

956

�� 'DWD (QYHORSPHQW $QDO\VLV� '($�



�� (IILFLHQF\�
�� 7HFKQLFDO (IILFLHQF\�



�� $OORFDWLYH (IILFLHQF\�
�� (FRQRPLF (IILFLHQF\�
�� 3DUDPHWULF�
�� 1RQ�3DUDPHWULF�



'($

�� 'DWD (QYHORSPHQW $QDO\VLV� '($�
�� /LQHDU 3URJUDPPLQJ� /3�





'08

(SS\USU

S[LSLS

XUUYL

�� 'HFLVLRQ 0DNLQJ 8QLW� '08�
�� 1RQ /LQHDU 3URJUDPPLQJ�



LS(S

S

MS

(S

(S

11

&56&&5

956%&&

,56'56

�� &RQVWDQW 5HWXUQV WR 6FDOH� &56�
�� &KDUQHV� &RRSHU DQG 5KRGHV� &&5�
�� 9DULDEOH 5HWXUQV WR 6FDOH� 956�
�� %DQNHU� &KDUQHV DQG &RRSHU� %&&�
�� ,QFUHDVLQJ 5HWXUQV RI 6FDOH� ,56�
�� 'HFUHDVLQJ 5HWXUQV RI 6FDOH� '56�
�� ,QSXW 2ULHQWHG�
�� 2XWSXW 2ULHQWHG�



&&5%&&

&&5�

�� /LQHDU 3URJUDPPLQJ�
�� 'XDO 3UREOHP�



'08

S'08S

&&5

%&&

%&&956



,56

'56

956

�� ,QFUHDVLQJ 5HWXUQV RI 6FDOH� ,56�
�� 'HFUHDVLQJ 5HWXUQV RI 6FDOH� '56�



'081

1

956

(

$5& *,6

'($3���





956

'($3 ���



0D[

0LQ

0HDQ

6WG�GHY

0D[

0LQ

0HDQ

6WG�GHY

0D[

0LQ

0HDQ

6WG�GHY



0D[

0LQ

0HDQ

6WG�GHY



�

�



�

�



�

�

�

�



�

�

�

�

�









'($956



'($

'($

'($

'($



$OLUH]DHH� +DZODQG DQG 'H 3DQQH� 9DQ �������
HIILFLHQF\ 3DSHU SUHVHQWHG DW WKH ��WK QDWLRQDO FRQIHUHQFH RI WKH &DQDGLDQ
RSHUDWLRQDO UHVHDUFK VRFLW\� 0D\ ������
$NGHGH� 6DFLW +DGL DQG .D]DQFRJOX� <LJLW �������
OLEUDULHV D GDWD HQYHORSPHQW DQDO\VLV DSSOLFDWLRQ ,QWHUQDWLRQDO FRQIHUHQFH RQ
KXPDQ DQG HFRQRPLF UHVRXUFHV� ,]PLU�
%DQNHU� 5�'�� &KDUQHV� $� DQG &RRSHU� :�:� �������
PDQDJHULDO HIILFLHQF\� DQ DSSOLFDWLRQ RI GDWD HQYHORSPHQW DQDO\VLV WR IROORZ
WKURXJK 0DQDJHPHQW VFLHQFH� 9RO� ��� 1R� �� SS� ��������
&KDUQHV� $�� &RRSHU� :�:� DQG 5KRGHV� (� �������
GHFLVLRQ�PDNLQJ XQLWV (XURSHDQ MRXUQDO RI RSHUDWLRQDO UHVHDUFK� 9RO� �� SS� ����
����
&KDUQHV� $�� &RRSHU� :�:� *RODQ\� %�� 6HLIRUG� /�0� DQG 6WXW]� -� �������

.RRSPDQV HIILFLHQW
HPSLULFDO SURGXFWLRQ IXQFWLRQ -RXUQDO RI (FRQRPHWULFV� 1R� ��� S�S� �������
&KHQ� 7�<� ������� UVLW\
OLEUDULHV LQ 7DLSHL /LEUDU\ UHYLHZ� 9RO� ��� 1R� �� SS� ��������
&KHQ� 7� �������
OLEUDULHV � ,QWHUQDWLRQDO MRXUQDO RI SURGXFWLRQ HFRQRPLFV� 9RO� ��� SS� ������
(DVXQ� 0�6� �������
DSSOLFDWLRQ RI GDWD HQYHORSPHQW DQDO\VLV WR VHOHFWHG VFKRRO OLEUDULHV LQ &DOLIRUQLD
3K�'� 'LVV�� 8QLYHUVLW\ RI &DOLIRUQLD� %HUNHOH\�
)DUUHO� 0�-� ������� 7KH PHDVXUHPHQWV SURGXFWLYH HIILFLHQF\� -� 5R\� 6WDWLVWLVW� 6RF�
+DPPRQG� &�-� ������� � D GDWD HQYHORSPHQW
DQDO\VLV RI 8. SXEOLF OLEUDU\ V\VWHPV $SSOLHG HFRQRPLFV� 9RO� ��� 1R� �� SS� ����
����
3DUGDORV� 0� 3DQRV� 5HVHQGH� *�&� 0DXULFLR ������� +DQGERRN RI DSSOLHG
RSWLPL]DWLRQ� 2[IRUG XQLYHUVLW\ SUHVV�
5HLFKPDQQ� *HUKDUG �������
HQYHORSPHQW DQDO\VLV /LEHUDO� 9RO� ��� SS� ��������
6DUNLV� -� ������� OH
FULWHULD GHFLVLRQ WRRO (XURSHDQ MRXUQDO RI RSHUDWLRQ UHVHDUFK� 9RO� ���� SS� ����
����
6KLP� :� �������
UHVHDUFK OLEUDULHV � /LEUDU\ WUHQGV� 9RO� ��� 1R� �� SS� ��������
6KDUPD� .�5�� /HXQJ� 3� DQG =DQH� /� �������
+DZDLL VWDWH SXEOLF OLEUDULHV� DQ DSSOLFDWLRQ RI GDWD HQYHORSPHQW DQDO\VLV �'($�
$JULFXOWXUDO DQG UHVRXUFH HFRQRPLFV UHYLHZ� 9RO� ��� 1R� �� SS� ��������
6WDQFKHYD� 1HYHQD DQG $QJHORYD� 9\DUD ������� VXULQJ WKH HIILFLHQF\ RI
XQLYHUVLW\ OLEUDULHV XVLQJ GDWD HQYHORSPHQW DQDO\VLV ��WK &RQIHUHQFH RQ
SURIHVVLRQDO LQIRUPDWLRQ UHVRXUFHV� 3UDJXH� 0D\ ������
9LWDOLQR� '�)� �������
DQDO\VLV $QQDOV RI SXEOLF DQG FRRSHUDWLYH HFRQRPLFV� 9RO� ��� 1R� �� SS� ��������
KWWS���ZZZ�PDVKDGSO�LU�3RUWDO�+RPH


