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*,6�8VH�LQ�WKH�)UDPHZRUN�RI�D�1DWLRQDO�6WDWLVWLFDO�2IILFH�

(VWDEOLVKPHQW�RI�/DQG�8VH�6WDWLVWLFV

DQG�*HRFRGLQJ�RI�1DWLRQDO�&HQVXVHV

5DLQHU�+XPEHO

6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH��6SDWLDO�'DWD�6HFWLRQ

$%675$&7���$FFRUGLQJ�WR�WKH�6ZLVV�IHGHUDO�VWDWLVWLFV�ODZ��SUDFWLFDOO\�DOO�GDWD�XVHG�LQ�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV�DUH
FRQVLGHUHG�VWDWLVWLFDO�GDWD���7KH�6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH��WRJHWKHU�ZLWK�PDQ\�RWKHU�JRYHUQPHQW�DV�ZHOO�DV�VHPL�SULYDWH�DQG
UHVHDUFK�LQVWLWXWLRQV��FRQWULEXWHV�FRQVLGHUDEO\�WR�WKH�ZHDOWK�RI�GDWD�DOUHDG\�DYDLODEOH���*,6�WHFKQRORJ\�LV�HVVHQWLDO�WR�PDQDJH�DQG
DQDO\]H�WKLV�W\SH�RI�GDWD�HIILFLHQWO\�DQG�WR�SUHVHQW�LW�FRPSUHKHQVLEO\�FRQVLGHULQJ�LWV�FRQWH[WXDO�DQG�VSDWLDO�FRPSOH[LW\�

7KH�RIILFLDO�6ZLVV�ODQG�XVH�VWDWLVWLFV�FRQVWLWXWH�D�PDMRU�DFWLYLW\�RI�WKH�6SDWLDO�'DWD�6HFWLRQ�DQG�LV�RQH�RI�WKH�SULQFLSDO�*,6�XVHUV�DV
ZHOO�DV�DQ�LPSRUWDQW�GDWD�VXSSOLHU���*,6�GDWD�DQG�PHWKRGV�DUH�XVHG�WR�VWUHDPOLQH�DQG�FDOLEUDWH�WKH�RQJRLQJ�XSGDWLQJ�F\FOH
����������'LIIHUHQW�SORWWHU�PDSV�DVVLVW�VWHUHRVFRSLF�SKRWR�LQWHUSUHWDWLRQ�E\�SURYLGLQJ�DGGLWLRQDO�LQIRUPDWLRQ�QRW�HDVLO\�YLVLEOH
IURP�WKH�XVHG�DHULDO�SKRWRJUDSKV���7KH�SUHOLPLQDU\�UHVXOWV�XQGHUJR�D�VHULHV�RI�DXWRPDWHG�WHVWV��PDQ\�RI�ZKLFK�DUH�EDVHG�RQ
YDULRXV�*,6�GDWD�

7KH�VHFWLRQ·V�JHRFRGLQJ�VHUYLFH�DVVLJQV�FRRUGLQDWHV�WR�DOO�UHVLGHQWLDO�EXLOGLQJV�UHJLVWHUHG�LQ�WKH�FRXQWU\·V�FHQVXV�RI�SRSXODWLRQ
DQG�KRXVLQJ�DV�ZHOO�DV�WKH�ORFDWLRQV�RI�EXVLQHVV�DFWLYLWLHV�RI�WKH�FHQVXV�RI�EXVLQHVV�DQG�HQWHUSULVHV���7KLV�DOORZV�LQWHJUDWLRQ�RI
YDULDEOHV�IURP�ERWK�FHQVXVHV�DW�D�VSDWLDO�UHVROXWLRQ�RI���KD�ZLWKLQ�LWV�*,6�

.H\ZRUGV���*HRJUDSKLF�LQIRUPDWLRQ�V\VWHP��VSDWLDO�DQG�VWDWLVWLFDO�GDWD�DQDO\VLV��GDWD�SUHVHQWDWLRQ�DQG�GLVVHPLQDWLRQ��*(267$7�
FHQVXV��ODQG�XVH�VWDWLVWLFV�DQG�PDSSLQJ��JHRFRGLQJ�VWDWLVWLFV

�� *HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV�DQG�WKH�/HJDO�%DVLV�RI�6ZLVV�1DWLRQDO�6WDWLVWLFV

8QGHU�WKH�WHUP�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHP��*,6��ZH�XQGHUVWDQG��DFFRUGLQJ�WR�D�GHILQLWLRQ�E\�WKH
*,6�ZRUNLQJ�JURXS�RI�WKH�6ZLVV�,QIRUPDWLFV�&RQIHUHQFH�>����@��DQ�LQIRUPDWLRQ�V\VWHP�FRQWDLQLQJ
JHRJUDSKLFDO�RU�VSDWLDOO\�UHIHUHQFHG�GDWD��PDLQO\�RQ�WKH�DWPRVSKHUH��WKH�HDUWK·V�VXUIDFH��YHJHWDWLRQ�
ODQG�XVH���WKH�VRLO�DQG�WKH�OLWKRVSKHUH��LQFOXGLQJ�LWV�WHFKQLFDO�DQG�DGPLQLVWUDWLYH�LQIUDVWUXFWXUH�DV�ZHOO
DV�LWV�HFRQRPLFDO�DQG�HFRORJLFDO�IUDPHZRUN���6XFK�DQ�LQIRUPDWLRQ�V\VWHP�FRQVLVWV�RI�WKH�WKUHH
FRPSRQHQWV�KDUGZDUH��VRIWZDUH��DSSOLFDWLRQV���DQG�GDWD��DQG�LW�IDFLOLWDWHV�V\VWHPDWLF�GDWD�FDSWXUH�DQG
VWRUDJH��DFWXDOL]DWLRQ�RU�XSGDWLQJ��SURFHVVLQJ��DQDO\VLV�DQG�FRPELQDWLRQ�RI�VXFK�GDWD�RQ�WKH�EDVLV�RI�D
FRPPRQ�VSDWLDO�UHIHUHQFH�V\VWHP���2IIHULQJ�WKHVH�FDSDELOLWLHV��JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV�DUH
GHVWLQHG�WR�VXSSRUW�WKH�GHFLVLRQ�ILQGLQJ�SURFHVV�LQ�DGPLQLVWUDWLRQ��MXULVGLFWLRQ�DQG�HFRQRP\�DV�ZHOO�DV
PDQ\�VSDWLDOO\�UHOHYDQW�SODQQLQJ�HQGHDYRUV�

,Q�6ZLW]HUODQG��WKH�REMHFWLYHV�DQG�VFRSH�RI�WKH�)HGHUDO�6WDWLVWLFDO�2IILFH�DQG�WKH�HQWLUH�RIILFLDO�VWDWLVWLFV
DW�WKH�QDWLRQDO�OHYHO�DUH�GHILQHG�DQG�OHJDOO\�GHOLPLWHG�E\�D�IHGHUDO�VWDWLVWLFDO�ODZ�HIIHFWLYH�VLQFH�$XJXVW
�������,WV�WKLUG�DQG�IRXUWK�DUWLFOHV�PHQWLRQ�ODQG�XVH�DQG�VSDWLDO�GDWD�DV�UHOHYDQW�DQG�OHJLWLPDWH�IHGHUDO
VWDWLVWLFDO�LQIRUPDWLRQ���$FFRUGLQJ�WR�WKH�RIILFLDO�PHVVDJH�RI�WKH�6ZLVV�)HGHUDO�&RXQFLO�DFFRPSDQ\LQJ
WKLV�ODZ��VWDWLVWLFDO�GDWD�LQFOXGH��DPRQJ�RWKHU��LQIRUPDWLRQ�RQ�SHUVRQV��KRXVHKROGV��HQWHUSULVHV��EXW�DOVR
RQ�ODQG�SDUFHOV��EXLOGLQJV��DSDUWPHQWV��KHFWDUHV�DQG�VSDWLDOO\�GHILQHG�SRLQWV�DV�ZHOO�DV�RQ�VSDWLDOO\
UHIHUHQFHG�DGPLQLVWUDWLYH�DUHDV�DQG�RWKHU�SHULPHWHUV���:H�FDQ�FRQFOXGH�IURP�WKLV�WKDW�SUDFWLFDOO\�DOO
GDWD�JHQHUDOO\�NHSW�DQG�DQDO\]HG�LQ�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV�FDQ�EH�FRQVLGHUHG�WR�EH�VWDWLVWLFDO
RU�VWDWLVWLFDOO\�UHOHYDQW�
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7UDQVODWLRQ�6HUYLFH 3URGXFWLRQ�	�7XUQRYHU�6HFWLRQ
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7UDIILF�	�7UDQV�
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/DERU�)RUFH�	�/DERU�0DUNHW�6HFWLRQ &XOWXUH��3ROLWLFV�	�/LYLQJ�&RQGLWLRQV�6HFWLRQ

3RSXODWLRQ�	�+RXVHKROG�6WUXFWXUH�6HFWLRQ *HQHUDO�	�9RFDWLRQDO�(GXFDWLRQ�6HFWLRQ 7RXULVP�6HFWLRQ

9LWDO�6WDWLVWLFV�	�3RSXODWLRQ�7UHQGV�6HFWLRQ +LJKHU�(GXFDWLRQ�	�6FLHQFH�6HFWLRQ

+HDOWK�6HFWLRQ &ULPLQDOLW\�	�-XVWLFH�6HFWLRQ

6RFLDO�6HFXULW\�6HFWLRQ
6SDWLDO�'DWD�6HFWLRQ

$UHDOVWDWLVWLN

2IILFLDO�6ZLVV

ODQG�XVH�VWDWLVWLFV

*(267$7

*,6�RI�WKH�6ZLVV�IHGHUDO

DGPLQLVWUDWLRQ�ZLWK

VSDWLDOO\�UHOHYDQW�

JHRUHIHUHQFHG�GDWD

*HRFRGLQJ

'LJLWL]DWLRQ�VSDWLDO

UHJLVWUDWLRQ�RI�EXLOGLQJV�LQ

RUGHU�WR�LQFOXGH�GDWD�IURP

QDWLRQDO�FHQVXVHV�RQ

SRSXODWLRQ�DQG�RQ�EXVLHVV

DQG�HQWHUSULVHV�LQWR�WKH

*(267$7�*,6

/DQG�	�6RLO�6WDWLVWLFV

&RQFHSWXDO�LGHDV�IRU

FRPSUHKHQVLYH�ODQG

VWDWLVWLFV�LQFOXGLQJ

RZQHUVKLS��SULFHV�

XWLOL]DWLRQ��TXDOLW\��HWF�

)LJXUH��� 6LPSOLILHG�2UJDQL]DWLRQ�&KDUW�RI�WKH�6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH

�� 6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH��2UJDQL]DWLRQDO�6WUXFWXUH�DQG�6SDWLDO�6WDWLVWLFV

7KH�6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH��ZKLFK�LV�RQH�RI�WKH�JRYHUQPHQW�GHSDUWPHQWV�XQGHU�WKH�6ZLVV
0LQLVWU\�RI�WKH�,QWHULRU��FRQVLVWV�RI�ILYH�GLYLVLRQV�DQG�DOWRJHWKHU����VHFWLRQV��)LJXUH������%HVLGHV�RI�WKH
&HQWUDO�6HUYLFHV�'LYLVLRQ��WKH�IRXU�VR�FDOOHG�WHFKQLFDO�RU�SURGXFWLRQ�GLYLVLRQV�FRQFHQWUDWH�RQ�WKH
GLIIHUHQW�ILHOGV�FRYHUHG�E\�6ZLVV�RIILFLDO�VWDWLVWLFV���7KH�3RSXODWLRQ�DQG�(PSOR\PHQW�'LYLVLRQ�LV�LQ
FKDUJH�RI�WKH�VWDWLVWLFV�RQ�SRSXODWLRQ�DQG�KRXVHKROG�VWUXFWXUH��SRSXODWLRQ�GHYHORSPHQW��GHPRJUDSK\��
KHDOWK��VRFLDO�VHFXULW\��DQG�HPSOR\PHQW���,W�LV�DOVR�UHVSRQVLEOH�IRU�WKH�QDWLRQDO�FHQVXV�RI�SRSXODWLRQ
DQG�KRXVLQJ��ZKLFK�LV�FRQGXFWHG�HYHU\�WHQ�\HDUV���7KH�VWDWLVWLFV�RI�WKH�6RFLHW\�DQG�(GXFDWLRQ�'LYLVLRQ
FRYHU�FXOWXUH��SROLWLFV��HOHFWLRQV��VFKRROV�DQG�RWKHU�WHDFKLQJ�LQVWLWXWLRQV��UHVHDUFK�DQG�GHYHORSPHQW��DQG
MXULVGLFWLRQ�DQG�FULPH���7KH�(FRQRPLFV�DQG�3ULFHV�'LYLVLRQ�SXEOLVKHV�WKH�6ZLVV�QDWLRQDO�DFFRXQWV�
SULFHV�DQG�FRVW�RI�OLYLQJ�LQGH[HV��VWDWLVWLFV�RQ�SURGXFWLRQ��HFRQRPLF�DFWLYLWLHV�DQG�EXVLQHVV�WXUQRYHU�
ZDJHV��VDODULHV��HWF�
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7KH�VHFWLRQV�DQG�VHUYLFH�RI�WKH�6SDWLDO�(FRQRPLFV�'LYLVLRQ�SURYLGH�LQIRUPDWLRQ�LQ�D�VSDWLDO�RU
JHRJUDSKLFDO�FRQWH[W��RQ�HQYLURQPHQW��WRXULVP��WUDIILF�DQG�WUDQVSRUWDWLRQ��DQG�DJULFXOWXUH�DQG�IRUHVWU\��
7KH�ODVW�WZR�GLYLVLRQV�DOVR�VKDUH�WKH�UHVSRQVLELOLW\�IRU�WKH�QDWLRQDO�FHQVXVHV�RI�EXVLQHVV�DQG
HQWHUSULVHV���7KH�6SDWLDO�'DWD�6HFWLRQ�KDG�LWV�RULJLQ�ZLWK�WKH�ODXQFK�RI�DQ�H[WHQVLYH�VWDWLVWLFDO
LQYHVWLJDWLRQ�RQ�ODQG�XWLOL]DWLRQ�LQ�6ZLW]HUODQG��EXW�KDV�PHDQZKLOH�H[WHQGHG�LWV�VFRSH�DQG�DFWLYLWLHV
EH\RQG�WKH�VLQJOH�DVSHFW�RI�ODQG�XVH�WR�HQFRPSDVV�D�PXOWLWXGH�RI�GDWD�DQG�LQIRUPDWLRQ�WKDW�DUH�DYDLODEOH
RU�QHHG�WR�EH�DQDO\]HG�ZLWKLQ�D�VSHFLILF�JHRJUDSKLF�RU�VSDWLDO�FRQWH[W���7KH�SXEOLFDWLRQ�DQG�UHJXODU
XSGDWLQJ�RI�WKH�RIILFLDO�6ZLVV�ODQG�XVH�VWDWLVWLFV�VWLOO�PDNHV�XS�RQH�RI�WKH�PDMRU�SURMHFWV�RI�WKH�VHFWLRQ�
ZKLOH�DQRWKHU�RQH�LV�WKH�FRPSUHKHQVLYH�JHRJUDSKLF�GDWDEDVH�RI�*(267$7���:LWK�*(267$7��WKH
6SDWLDO�'DWD�6HFWLRQ�DOVR�RSHUDWHV�RQH�RI�WKH�ILUVW�DQG�EHVW�HVWDEOLVKHG�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV
ZLWKLQ�WKH�6ZLVV�IHGHUDO�DGPLQLVWUDWLRQ�

:LWK�WKH�IUDPHZRUN�RI�WKH�IHGHUDO�ODZ�RQ�VWDWLVWLFV�LQ�PLQG��LW�LV�RQO\�QDWXUDO�WKDW�WKH�)HGHUDO�6WDWLVWLFDO
2IILFH�WULHV��VLQFH�PDQ\�\HDUV��WR�DVVHPEOH�D�VROLG�EDVH�RI�JHRUHIHUHQFHG��*,6��GDWD��WR�H[SORUH�WKH
FDSDELOLWLHV�DQG�SRWHQWLDO�RI�DYDLODEOH�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV�IRU�WKH�PDQDJHPHQW��DQDO\VLV�
SUHVHQWDWLRQ�DQG�GLIIXVLRQ�RI�*,6�GDWD��DQG�WR�VDWLVI\�WKH�QHHGV�RI�D�ZLGH�UDQJH�RI�LQWHUHVWHG�GDWD�XVHUV
IRU�GHULYHG�SURGXFWV�DQG�UHVXOWV���,Q�RUGHU�WR�UHDS�WKH�IXOO�EHQHILWV�RIIHUHG�E\�*,6��LW�LV��ZLWK�WKH
WHFKQRORJ\�SUHVHQWO\�DYDLODEOH��LQHYLWDEOH�WR�EULQJ�WRJHWKHU�DQG�FHQWUDOO\�FRPELQH�WKH�YDULHW\�RI
UHOHYDQW�JHRUHIHUHQFHG�VWDWLVWLFDO�GDWD�ZKLFK�LV��KRZHYHU��XVXDOO\�JHQHUDWHG�RU�GLJLWL]HG�GHFHQWUDOO\�E\
GLIIHUHQW�RUJDQL]DWLRQV�DQG�LQVWLWXWLRQV���$�QDWLRQDO�VWDWLVWLFDO�RIILFH�LV�H[SHFWHG�WR�VHUYH�DV�DQ�RSWLPDO
JHQHUDO�GDWD�UHSRVLWRU\�DWWUDFWLQJ�WKH�FROODERUDWLRQ�RI�GDWD�SURGXFHUV�E\�RIIHULQJ�WKHP�WHFKQLFDO�DQG
PDUNHWLQJ�DGYLFH�DQG�E\�UHOLHYLQJ�WKHP�RI�DGPLQLVWUDWLYH�DQG�OHJDO�RYHUKHDGV�QHFHVVDU\�IRU�D
SURIHVVLRQDO�DQG�XVHU�RULHQWHG�GLVVHPLQDWLRQ�RI�WKHLU�GDWD���7KLV�DSSURDFK��RQ�WKH�RWKHU�KDQG��RIIHUV�WKH
XQLTXH�SRVVLELOLW\�IRU�GDWD�XVHUV�WR�REWDLQ�GDWD�FRPELQDWLRQV�DQG�UHVXOWV�RI�DQDO\VHV�LQYROYLQJ�VHYHUDO
LQGHSHQGHQW�GDWD�VHWV�UDWKHU�WKDQ�EHLQJ�IRUFHG�WR�DVVHPEOH�HDFK�DQG�HYHU\�UHTXLUHG�SLHFH�RI�LQIRUPDWLRQ
IURP�LWV�RZQ�VRXUFH�DQG�LQYHVW�LQ�WKH�LQIUDVWUXFWXUH��VNLOO�DQG�WLPH�WR�SHUIRUP�HYHU\�DQDO\VLV�UHTXLUHG�

�� *,6���$�0DQGDWRU\�7RRO�IRU�WKH�6ZLVV�/DQG�8VH�6WDWLVWLFV

��� $UHDOVWDWLVWLN����������WKH�2IILFLDO�6ZLVV�/DQG�8VH�6WDWLVWLFV

6LQFH�������WKH�6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH�KDV�SXEOLVKHG�RIILFLDO�ODQG�XVH�VWDWLVWLFV�IRU�WKH�HQWLUH
DUHD�RI�6ZLW]HUODQG�IRXU�WLPHV��IRU�WKHVH�VWDWLVWLFV��WKH�*HUPDQ�WHUP�$UHDOVWDWLVWLN�KDV�EHHQ�FRLQHG��
7KHVH�HIIRUWV��KRZHYHU��ZHUH�LQFRPSOHWH�RU�EXUGHQHG�ZLWK�PHWKRGLFDO�VKRUWFRPLQJV���)RU�PDQ\
UHTXLUHPHQWV��WKH�QXPEHU�RI�ODQG�XVH�FDWHJRULHV�GLVWLQJXLVKHG�ZDV�LQVXIILFLHQW��DQG�FRPSDULVRQV
EHWZHHQ�WKH�UHVXOWV�RI�WKH�GLIIHUHQW�VWDWLVWLFV�FRXOG�KDUGO\�EH�SHUIRUPHG���,Q�RUGHU�WR�REWDLQ�D�GDWDEDVH
WR�EH�UHJXODUO\�XSGDWHG��LW�ZDV�GHFLGHG�LQ������WR�FRPPLVVLRQ�WKH�6WDWLVWLFDO�2IILFH�WR�HVWDEOLVK�QHZ�
PXFK�PRUH�GHWDLOHG�DQG�DFFXUDWH�ODQG�XVH�VWDWLVWLFV���7KH�PHWKRG�RI�YLVXDO��VWHUHRVFRSLF�LQWHUSUHWDWLRQ
RI�UHJXODUO\�VSDFHG�VDPSOH�SRLQWV�DW�����P�GLVWDQFH�HDFK�IURP�WKH�RWKHU��JHRPHWULFDOO\�DGMXVWHG�WR
FRQYHQWLRQDO�EODFN�DQG�ZKLWH�DHULDO�SKRWRJUDSKV��ZDV�IRXQG�WR�EH�D�JRRG�FRPSURPLVH�EHWZHHQ
DFFXUDF\��FRVWV��WLPH�DQG�VWDII�QHHGHG���7KH�QHZ�$UHDOVWDWLVWLN�WRJHWKHU�ZLWK�LWV�SHULRGLF�XSGDWHV
SURYLGHV�HYHU\������\HDUV�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�RQJRLQJ�FKDQJHV�DQG�WUDQVIRUPDWLRQ�SURFHVVHV�LQ
WKH�XWLOL]DWLRQ�RI�ODQG�LQ�6ZLW]HUODQG�

$IWHU�LQWHUSUHWDWLRQ�DQG�YHULILFDWLRQ��WKH�ODQG�XVH�FRGHV�����WZR�GLJLW�ILJXUHV��HDFK�RI�ZKLFK�GHILQHV�RQH
RI�WKH�EDVLF�ODQG�XVH�FDWHJRULHV��ZHUH�PDQXDOO\�HQWHUHG�LQWR�D�FRPSXWHU���:LWK�WKH�ILUVW�VHULHV�RI�DHULDO
SKRWRJUDSKV�LQWHUSUHWHG��LW�EHFDPH�VRRQ�REYLRXV�WKDW�VXFK�GDWD�FDQ�RQO\�EH�PDQDJHG�DQG�DQDO\]HG�LQ�DQ
HIILFLHQW�DQG�WLPHO\�PDQQHU�E\�XVLQJ�D�PRGHUQ�DQG�SRZHUIXO�FRPSXWHU�WRRO���7KHUHIRUH��WKH�ODQG�XVH
VWDWLVWLFV�SURYLGHG�WKH�ILUVW�DQG�VWURQJHVW�QHFHVVLW\�WR�LQVWDOO�D�UHDO�*,6�IRU�WKH�6SDWLDO�'DWD�6HFWLRQ��DQG



���

LW�FRQWULEXWHG��WKHUHIRUH��VLJQLILFDQWO\�WR�WKH�HVWDEOLVKPHQW�RI�*(267$7�DV�GHVFULEHG�LQ�6HFWLRQ����
7KH�$UHDOVWDWLVWLN�LV�QRW�RQO\�WKH�SULQFLSDO�XVHU�RI�WKH�*(267$7�IDFLOLW\��EXW�LW�LV�DOVR�DQ�LPSRUWDQW
VXSSOLHU�RI�*(267$7�GDWD��VLQFH�LWV�GDWD�DUH�SHUPDQHQWO\�LQWHJUDWHG�LQ�WKH�*,6�GDWDEDVH�DIWHU�D�VHULHV
RI�DXWRPDWLF�YHULILFDWLRQ�DQG�TXDOLW\�FRQWUROOLQJ�VWHSV��VHH�DOVR�6HFWLRQ������

:LWK�*(267$7�*,6��WKH�ODQG�XVH�VWDWLVWLFDO�UHVXOWV�FDQ�EH�FRPSXWHG�DQG�DQDO\]HG�DFFRUGLQJ�WR
DUELWUDU\�SHULPHWHUV��L�H��DFFRUGLQJ�WR�SROLWLFDO�DQG�DGPLQLVWUDWLYH�XQLWV��DV�SXEOLVKHG�WUDGLWLRQDOO\��
DFFRUGLQJ�WR�ULYHU�FDWFKPHQW�DUHDV��WR�UHVHUYHV�RU�SURWHFWLRQ�]RQHV��WR�SODQQLQJ�]RQHV�RU�WR�DQ\
GLJLWDOO\�GHILQHG�DUHDV���7KH�ILUVW�ODQG�XVH�VWDWLVWLFV�DFFRUGLQJ�WR�WKLV�QHZ�PHWKRG�ZDV�FRPSOHWHG�LQ
�����DQG�LWV�UHVXOWV�KDYH�EHHQ�SXEOLVKHG�LQ�WZR�WDEOH�YROXPHV�>%XQGHVDPW�I�U�6WDWLVWLN�����D������@
DQG�PDGH�DYDLODEOH�LQ�GLJLWDO�IRUP�WR�WKH�LQWHUHVWHG�SXEOLF���)RU�WKHVH�SXEOLFDWLRQV�DV�ZHOO�DV�IRU
LQFOXVLRQ�LQWR�WKH�*,6�RI�*(267$7�DQG�WKH�GLVVHPLQDWLRQ�RI�GLJLWDO�GDWD��WKH����EDVH�FDWHJRULHV�KDYH
EHHQ�FRPELQHG�LQWR�VWDQGDUG�DJJUHJDWLRQV�RI��������DQG����FDWHJRULHV���%\�DJJUHJDWLQJ�FDWHJRULHV��WKH
VWDWLVWLFDO�HUURU�FDXVHG�E\�WKH�VDPSOH�SRLQW�PHWKRG�FDQ�EH�UHGXFHG�DQG�WKH�YDOLGLW\�RI�UHVXOWV�DQG
FRQFOXVLRQV�LPSURYHG�

��� 'DWD�*HQHUDOL]DWLRQ��3XEOLFDWLRQ�RI�D�´/DQG�8VH�0DS�RI�6ZLW]HUODQGµ

$V�WKH���������ODQG�XVH�VWDWLVWLFV�DUH�EDVHG�RQ�WKH�HYDOXDWLRQ�RI�VDPSOH�SRLQWV�DQG�QRW�RI�DUHDV��WKH
GLUHFW�UHSURGXFWLRQ�RI�LWV�UHVXOWV�LQ�WKH�IRUP�RI�D�FRPSUHKHQVLYH�PDS�UDLVHV�SUREOHPV���6WDWLVWLFDOO\�
HDFK�VDPSOH�SRLQW�GRHV�LQ�IDFW�UHSUHVHQW�RQH�KHFWDUH�RI�WKH�VXUIDFH�DUHD�RI�6ZLW]HUODQG��EXW�LWV�ORFDWLRQ
UHYHDOV�OLWWOH�DERXW�WKH�ORFDWLRQ�RI�WKH�KHFWDUH�SXW�WR�WKH�XVH�WKDW�LW�UHSUHVHQWV���7KXV��D�FDUWRJUDSKLF
UHSUHVHQWDWLRQ�RI�WKH�EDVLF�GDWD�DV�RI�WKH�*(267$7�VWDQGDUG�DJJUHJDWLRQV�ZLWK����RU����NLQGV�RI�ODQG
XVH�UHVXOWV�LQ�DQ�XQHYHQ��LPSODXVLEOH�PDS��LQ�ZKLFK�PDQ\�FDWHJRULHV�DSSHDU�ZLGHO\�GLVSHUVHG�LQ�DQ
DSSDUHQWO\�DOPRVW�DUELWUDU\�GLVWULEXWLRQ���7KLV�DSSOLHV�SDUWLFXODUO\�WR�OLQHDU�DQG�VPDOO�VFDOH�W\SHV�RI�ODQG
XVH�VXFK�DV�URDGV�RU�EXLOGLQJV�

7R�REWDLQ�HDVLO\�LQWHUSUHWDEOH�PDWUL[�RU�JULG�GDWD�DV�WKH�EDVLV�IRU�D�YLVXDOO\�DWWUDFWLYH�PDS��WKH�SRLQW
GDWD�RI�WKH�DUHDO�VWDWLVWLFV�KDYH�WR�EH�UHFODVVLILHG�DQG�JHQHUDOL]HG���)RU�WKLV�SXUSRVH��D�PXOWL�VWHS
SURFHGXUH�ZDV�FKRVHQ���7KH�ILUVW�VWHS�FRQVLVWV�RI�UHGXFLQJ�DQG�UHDOORFDWLQJ�WKH����EDVLF�FDWHJRULHV�WR���
QHZ�ODQG�XVH�FDWHJRULHV�LQ�WKH�ODQG�XVH�PDS���7KLV�UHDOORFDWLRQ�JLYHV�D�PXFK�´VPRRWKHUµ�PDS�RQ
ZKLFK��DV�LQWHQGHG��PRVW�RI�WKH�OLQHDU�DQG�PDQ\�RI�WKH�VPDOO�VFDOH�XVHV��URDGV��ULYHUV��IUHHVWDQGLQJ
EXLOGLQJV��HWF���DUH�HOLPLQDWHG���'HVSLWH�WKH�REYLRXV�JHQHUDOL]DWLRQ�UHVXOWLQJ��WKHVH�GDWD�VWLOO�FRQWDLQ
VRPH��������VHSDUDWH�LVRODWHG�JULG�FHOOV��ZKLFK�DUH�XQVXLWDEOH�IRU�PDQ\�DSSOLFDWLRQV��SDUWLFXODUO\�IRU
PHGLXP�DQG�VPDOO�VFDOH�PDS�UHSUHVHQWDWLRQ���7KH�DLP�LQ�WKH�QH[W�JHQHUDOL]DWLRQ�VWHSV�ZDV��WKHUHIRUH��WR
DSSO\�VPRRWKLQJ�DQG�LPDJH�SURFHVVLQJ�SURFHGXUHV�VR�DV�WR�UHDUUDQJH�WKHVH�LVRODWHG�XVHV��EHDULQJ�LQ
PLQG�WKHLU�VXUURXQGLQJV��LQ�VXFK�D�ZD\�WKDW�ODUJHU��FRQWLJXRXV�DQG�KRPRJHQRXV�ODQG�XVH�DUHDV
DSSHDUHG�

7KH�UHVXOW�RI�VHYHUDO�VXFK�JHQHUDOL]DWLRQ�VWHSV�IRUPV�WKH�EDVLV�RI�D�ODQG�XVH�PDS�RQ�6ZLW]HUODQG�>6ZLVV
)HGHUDO�6WDWLVWLFDO�2IILFH�����@���7R�UHSODFH�WKH�OLQHDU�FDWHJRULHV�ORVW�WKURXJK�WKH�JHQHUDOL]DWLRQ�DQG�WR
LPSURYH�WKH�OHJLELOLW\�RI�WKH�PDS��D�YHFWRUL]HG�URDG��UDLO�DQG�ULYHU�QHWZRUN�ZDV�VXSHULPSRVHG�RQ�WKH
ODQG�XVH�LQIRUPDWLRQ���7KH�QDPHV�RI�WRZQV�ZLWK�PRUH�WKDQ��������LQKDELWDQWV��������DQG�RWKHU�FOHDUO\
UHFRJQL]DEOH�VHWWOHPHQWV�LQ�WKH�ODQG�XVH�SDWWHUQ�RI�WKH�PDS�SURYLGH�IXUWKHU�RULHQWDWLRQ�JXLGHV�

��� *,6�6XSSRUW�IRU�WKH�1HZ�´$UHDOVWDWLVWLN��������µ

$IWHU�SXEOLFDWLRQ�RI�WKH�UHVXOWV�RI�WKH�ILUVW�ODQG�XVH�VWDWLVWLFV�EDVHG�RQ�WKH�QHZ�PHWKRG��WKH�)HGHUDO
6WDWLVWLFDO�2IILFH�GHFLGHG�WR�LPPHGLDWHO\�VWDUW�D�FRPSUHKHQVLYH�UHYLVLRQ�DQG�XSGDWLQJ�SURJUDP���$FWXDO



���

❍ Exclus ively res idential building
(including temporar ily used holiday homes)

● Primarily residential building
(including farm houses)

▲ Primarily non-residential building
(including hotels, hospitals etc.)

Map base taken from the National Topographic Map 1:25,000,
sheet 1166 Bern, © Swiss Federal Office of Topography
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)LJXUH��� ,QWHUSUHWDWLRQ�$LG�IRU�WKH�6ZLVV�/DQG�8VH�6WDWLVWLFV���������

%XLOGLQJ�7\SHV�DFFRUGLQJ�WR�1DWLRQDO�&HQVXV�RI�3RSXODWLRQ�DQG�+RXVLQJ�����

�:HVWHUQ�SDUW�RI�)UDXHQNDSSHOHQ�FRPPXQH��FDQWRQ�%HUQ�

ODQG�XVH�GDWD�LV�HVWDEOLVKHG�DSSO\LQJ�WKH�VDPH�WHFKQLTXHV��VOLJKWO\�LPSURYHG�LQ�D�IHZ�GHWDLOV��EDVHG�RQ
QHZ�DHULDO�SKRWRJUDSKV�RI�WKH�)HGHUDO�2IILFH�RI�7RSRJUDSK\�ZKLFK�DUH�WR�FRYHU�WKH�HQWLUH�DUHD�RI
6ZLW]HUODQG�LQ�VHYHQ�EORFNV�IURP������WR��������7KHUHIRUH��WKH�UHVXOWV�ZLOO�SURYLGH�D�QHZ��DFWXDO�VWDWH
RI�ODQG�XWLOL]DWLRQ�LQ�6ZLW]HUODQG�DV�ZHOO�DV�DQ�RYHUYLHZ�RI�GRPLQDQW�ODQG�XVH�FKDQJHV�DQG�ODQG
WUDQVIRUPDWLRQ�SURFHVVHV�ZLWKLQ�WKH�ODVW�WZHOYH�\HDUV�

7KH�SRWHQWLDO�RI�WKH�DYDLODEOH�*,6�LQVWDOODWLRQ�LV�EHLQJ�XVHG�H[WHQVLYHO\�LQ�WKH�SURFHVV�RI�HODERUDWLRQ�RI
WKH�QHZ�ODQG�XVH�VWDWLVWLFV���0DNLQJ�XVH�RI�WKH�SUHVHQWO\�DYDLODEOH�*,6�GDWD�DQG�WKH�WHFKQLFDO
FDSDELOLWLHV�RI�WKH�V\VWHP�DOORZV�WR�LPSURYH�WKH�LQWHUSUHWDWLRQ�RI�FKDQJHV�LQ�WKH�ODQG�XVH�DV�ZHOO�DV�WKH
TXDOLW\�RI�WKH�RULJLQDO�VWDWLVWLFV�WKURXJK�EDFNZDUG�FRUUHFWLRQ�RI�HUURUV���'LIIHUHQW�FXVWRP�SUHSDUHG
SORWWHU�PDSV�FRYHULQJ�WKH�DUHD�RI�HDFK�WRSRJUDSKLF�PDS�VKHHW�RI�6ZLW]HUODQG�����������PDS�VFDOH�
VHUYH�DV�LQWHUSUHWDWLRQ�DLGV���7KHVH�LQFOXGH�WKH�GHOLPLWDWLRQ�RI�FRQVWUXFWLRQ�]RQHV��PRRUV�DQG�ZHWODQGV�
DQG�LQIRUPDWLRQ�RQ�WKH�DPRXQW�RI�GZHOOLQJV�DQG�WKH�IXQFWLRQDO�GHVLJQDWLRQV�RI�UHVLGHQWLDO�EXLOGLQJV
JHRFRGHG�IRU�WKH������FHQVXV���$Q�H[DPSOH�RI�VXFK�D�SORW�GLVSOD\LQJ�GZHOOLQJV�DQG�WKHLU�PDMRU
XWLOL]DWLRQ�W\SH�LV�UHSURGXFHG�LQ�)LJXUH�����:LWK�WKH�KHOS�RI�WKH�FDWHJRULHV�´H[FOXVLYHO\�UHVLGHQWLDOµ�
´PDLQO\�UHVLGHQWLDO��LQFOXGLQJ�DJULFXOWXUDO�EXLOGLQJVµ�DQG�´SUHGRPLQDQWO\�QRQ�UHVLGHQWLDOµ��WKH
GLIIHUHQWLDWLRQ�RI�EXLOGLQJ�DUHDV�LQ�UHVLGHQWLDO�DUHDV��DJULFXOWXUDO�EXLOGLQJV�DQG�VXUURXQGLQJV�DQG
XQVSHFLILHG�EXLOGLQJV�DQG�VXUURXQGLQJV�LV�IDFLOLWDWHG���7KH�LQIRUPDWLRQ�RQ�WKH�QXPEHU�RI�GZHOOLQJV�RU
DSDUWPHQWV�LQ�D�EXLOGLQJ�SHUPLWV�WR�GLVWLQJXLVK�EHWZHHQ�RQH��DQG�WZR�IDPLO\�KRXVHV�RQ�RQH�DQG�IODWV�RU
DSDUWPHQW�EORFNV�RQ�WKH�RWKHU�VLGH�

0DQXDO�GDWD�HQWU\�LV�QRZ�GRQH�RQ�D�ZRUNVWDWLRQ�ZLWK�D�FXVWRPL]HG�*,6�DSSOLFDWLRQ��SURYLGLQJ�D
FRQYHQLHQW�XVHU�LQWHUIDFH�WR�DFFHVV�DQ�RSWLPDO�FRPSOHPHQW�RI�IXQFWLRQDOLW\�DQG�DYRLGLQJ�WKH�QHFHVVLW\
IRU�D�ODWHU�GDWD�WUDQVIHU�LQWR�WKH�*,6���$IWHU�WKH�LQGHSHQGHQW�GRXEOH�GDWD�FDSWXUH�RI�DOO�VDPSOH�SRLQWV
ZLWK�D�FKDQJH�LQ�ODQG�XVH�RU�D�FRUUHFWLRQ�WR�WKH�RULJLQDO�VWDWLVWLFV��GDWD�HQWU\�HUURUV��L�H��QRQ�
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126 ha
12 ha
21 ha
3 ha

32 ha

★ Field fruit trees
★ Field thickets, hedges
★ Isolated groups of trees
★ Wetlands

 New small aggregates

Disappearance of small a ggregates

Forest areas

Settlements, built-up areas

Investigation based on the official
Swiss land use statistics 1979/85
(data source from 1982) and a
similar test based on aerial
photographs of 1988

)LJXUH�����&KDQJHV�LQ�/DQG�8VH�DQG�/DQGVFDSH�DURXQG�%DGHQ��6ZLW]HUODQG

FRUUHVSRQGLQJ�LQIRUPDWLRQ�EHWZHHQ�WKH�WZR�GDWD�VHWV��DUH�UHVROYHG�DQG�WKH�UHVXOWV�DUH�GLUHFWO\�DFFHVVLEOH
IRU�DQDO\VLV�RU�YLVXDOL]DWLRQ�ZLWKLQ�WKH�*,6�

0XOWLWHPSRUDO�ODQG�XVH�GDWD�KDYH�EHFRPH�DYDLODEOH�IRU�WKH�ZHVWHUQ�DQG�FHQWUDO�SDUWV�RI�6ZLW]HUODQG�
SUHVHQWO\�FRYHULQJ�DERXW����SHUFHQW�RI�WKH�FRXQWU\��VXSSOHPHQWLQJ�WKH�RIILFLDO�ODQG�XVH�EDVH�GDWD�IURP
��������ZLWK�DQ�XSGDWHG�LQYHQWRU\�WZHOYH�\HDUV�ODWHU���,Q�D�SUHOLPLQDU\�LQYHVWLJDWLRQ�RI�D�WHVW�DUHD
DURXQG�%DGHQ��ODQG�XVH�ZDV�LQWHUSUHWHG�DQG�FRPSDUHG�EDVHG�RQ�DHULDO�SKRWRJUDSKV�IURP������DQG
�������&OHDU�LQGLFDWLRQV�RI�LQWHQVLILFDWLRQ�RI�DJULFXOWXUDO�FXOWLYDWLRQ�DV�ZHOO�DV�DQ�LQFUHDVLQJ�DUHD
RFFXSLHG�E\�VHWWOHPHQWV�DQG�FRQVWUXFWHG��DUWLILFLDO�VXUIDFHV�ZHUH�UHYHDOHG���0RVW�QRWDEOH�LV�WKH�UDSLG
GLVDSSHDUDQFH�RI�VPDOO�DJJUHJDWHV�VXFK�DV�IUXLW�WUHHV��ILHOG�WKLFNHWV��KHGJHV�DQG�EUXVK��DQG�ZHWODQGV��
7KHVH�QRW�RQO\�FKDUDFWHUL]H�WKH�ODQGVFDSH�YLVXDOO\��EXW�DOVR�SRVVHVV�D�KLJK�HFRORJLFDO�YDOXH�LQ�WHUPV�RI
IORUD�DQG�IDXQD�DQG�DUH�HVSHFLDOO\�GHVLUDEOH�IURP�D�UHFUHDWLRQDO�SRLQW�RI�YLHZ���7KH�ILQGLQJV�VR�IDU�DUH
REYLRXV��PDQ\�DUHDV�ZKHUH�VPDOO�DJJUHJDWHV�IRUPHUO\�H[LVWHG�KDYH�HLWKHU�EHFRPH�EXLOW�XS�RU�DUH�QRZ
XWLOL]HG�IRU�LQWHQVLYH�DJULFXOWXUDO�SXUSRVHV�VXFK�DV�DUDEOH�ILHOGV��PHDGRZV�RU�LQWHQVLYH�IUXLW�FXOWLYDWLRQ��
:LWKLQ�RQO\�VL[�\HDUV��ODQG�XVH�LQWHQVLILFDWLRQ�KDV�OHG�WR�D�GHFUHDVH�RI�WKH�DUHD�FRYHUHG�ZLWK�VPDOO
DJJUHJDWHV�LQ�WKH�VWXG\�DUHD��)LJXUH����RI�PRUH�WKDQ����SHUFHQW���7KH�QHZ�ODQG�XVH�GDWD�DYDLODEOH
SUHVHQWO\�FRQILUP�WKH�VDPH�WHQGHQF\�IRU�ODUJHU�DUHDV�DQG�LQ�GLIIHUHQW�SDUWV�RI�6ZLW]HUODQG�DV�ZHOO�

��� *,6�$QDO\VLV�WR�5HYHDO�(UURUV�DQG�0LVWDNHV

)RU�WKH�SXUSRVH�RI�GHWHFWLRQ�RI�HUURUV��GXH�WR�ZURQJ�SKRWR�LQWHUSUHWDWLRQ��PLVWDNHV�LQ�WKH�GDWD�HQWU\
SURFHVV��XQFOHDU�GLVWLQFWLRQ�RI�FDWHJRULHV�RQ�DHULDO�SKRWRJUDSKV��LOOHJLEOH�KDQGZULWLQJ�RI�FDWHJRU\
FRGHV��HWF����D�VHULHV�RI�FRPSXWHU�DVVLVWHG�WHVWV�ZHUH�GHVLJQHG��UDQJLQJ�IURP�IDLUO\�VLPSOH�GDWDEDVH
RSHUDWLRQV�WR�UHDVRQDEO\�FRPSOH[�*,6�GDWD�FRPELQDWLRQV�DQG�DQDO\VHV���7KH�WHVWV�DUH�SHUIRUPHG�RQ�D
PDS�VKHHW�E\�PDS�VKHHW�EDVLV��DV�WKH�HQWLUH�VWDWLVWLFV�LV�PDS�VKHHW�RULHQWHG�IRU�WKH�SXUSRVH�RI�LQWHUQDO
RUJDQL]DWLRQ���$W�SUHVHQW��IURP�DOWRJHWKHU�����PDS�VKHHWV����������FRYHULQJ�WKH�FRXQWU\�����DUH�DW
GLIIHUHQW�VWDJHV�RI�SURFHVVLQJ�DQG�DQRWKHU�����KDYH�EHHQ�SURFHVVHG�FRPSOHWHO\��)LJXUH����
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No.    Plausibility tests 1011 1012
   completed

1031 1032 1033 1034 1035
No.    Interpreted data   

   entered into the GIS 1047 1048 1049 1050 1051 1052 1053 1054 1055  
 

No.    Interpretation and 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076
   verification completed

1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 1095 1096
No.    Map sheet

   under work 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116

1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135
 

1143 1144 1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 1159

1162 1163 1164 1165 1166 1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 2001

1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 2002

1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 1216 1217 1218 1219  

1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232 1233 1234 1235 1236 1237 1238 1239 2004

1240 1241 1242 1243 1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 2005

1260 1261 1262 1263 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278

1280 1281 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 1294 1295 1296 1298

1300 1301 1304 1305 1306 1307 1308 1309 1310 1311 1312 1313 1314 1318

1320 1324 1325 1326 1327 1328 1329 1331 1332 1333 1334

1344 1345 1346 1347 1348 1349 1352 1353 1354

1365 1366 1368 1373 1374
Progress status 1–12–97

)LJXUH��� 3URJUHVV�6WDWXV�RI�WKH�6ZLVV�/DQG�8VH�6WDWLVWLFV��������

7KH�FULWHULD�IRU�WKH�LGHQWLILFDWLRQ�RI�SRVVLEOH�HUURUV�DUH�WKH�IROORZLQJ�

� ,PSRVVLEOH�FRGHV &RGH�QXPEHUV�QRW�GHILQHG�LQ�WKH�ODQG�XVH�QRPHQFODWXUH

� ,QFRPSDWLEOH�FRPPXQHV &HUWDLQ�ODQG�XVH�FDWHJRULHV�DUH�UHVWULFWHG�WR�RFFXU�RQO\�LQ�D�OLPLWHG�QXPEHU�RI
FRPPXQHV��RU�FDQWRQV��ZKLFK�DUH�NQRZQ�LQ�DGYDQFH�
& %UXVK�IRUHVW�LQ�FDQWRQV�ZLWKRXW�EUXVK�IRUHVW�DFFRUGLQJ�WR�WKH�6ZLVV�QDWLRQDO

IRUHVW�LQYHQWRU\

& $OSLQH�SDVWXUHV�LQ�FRPPXQHV�ZLWKRXW�DOS�UHJLVWHU

& 9LQH\DUGV�LQ�FRPPXQHV�ZLWKRXW�ZLQH�SURGXFWLRQ��DFFRUGLQJ�WR�WKH�UHJLVWHU�RI

YLQH\DUGV�PDLQWDLQHG�E\�DJULFXOWXUDO�DXWKRULWLHV�

& 0RWRUZD\V��DLUSRUWV��DLU�ILHOGV��JROI�FRXUWV��JODFLHUV�LQ�FRPPXQHV�NQRZQ�WR�ODFN

WKHVH�FDWHJRULHV

� 8QOLNHO\�HOHYDWLRQ 0DQ\�ODQG�XVH�FDWHJRULHV�DUH�XQOLNHO\�RU�HYHQ�LPSRVVLEOH�WR�RFFXU�DERYH��RU�EHORZ��D
FHUWDLQ�HOHYDWLRQ�DERYH�VHD�OHYHO�
& 9LQH\DUGV�DQG�RUFKDUGV�DERYH�����P
& )LHOG�IUXLW�WUHHV�RU�KRUWLFXOWXUDO�DUHDV�DERYH������P
& )DYRUDEOH�DUDEOH�ODQG�DQG�PHDGRZV�DERYH������P
& 2WKHU�DUDEOH�ODQG�DQG�PHDGRZV�DERYH������P
& &ORVHG�IRUHVW�DERYH������P
& 2SHQ�IRUHVW��ZRRGV�DQG�EUXVK�IRUHVW�DERYH������P
& 0RWRUZD\�DUHDV�DERYH������P
& 5HFUHDWLRQDO�DUHDV�DQG�FHPHWHULHV�DERYH������P
& )ORRG�SURWHFWLRQ�LQIUDVWUXFWXUH�DQG�ZDWHU�VKRUH�YHJHWDWLRQ�DERYH������P
& 6HWWOHPHQW�DQG�XUEDQ�DUHDV��H[FHSW�SDWKV�DQG�URDGV���ULYHU�VKRUHV�DERYH������P
& $OSLQH�SDVWXUHV�EHORZ�����P
& %UXVK�IRUHVW��DYDODQFKH�SURWHFWLRQ�LQIUDVWUXFWXUH�EHORZ������P
& 5HPRWH�VWHHS�DOSLQH�SDVWXUHV�DQG�PHDGRZV��JODFLHU��HWHUQDO�VQRZ�EHORZ������P

� 8QOLNHO\�VORSH
DQG�H[SRVLWLRQ

0DQ\�ODQG�XVH�FDWHJRULHV�DUH�XQOLNHO\�RU�HYHQ�LPSRVVLEOH�WR�RFFXU�DW�VORSHV�KLJKHU
WKDQ�D�FHUWDLQ�WKUHVKROG�RU�DW�VSHFLILF�H[SRVLWLRQV�
& $LUSRUWV��DLUILHOGV��ODNHV�RQ�VORSHV�VWHHSHU�WKDQ����
& )DYRUDEOH�DUDEOH�ODQG�DQG�PHDGRZV��UHFUHDWLRQDO�DUHDV�DQG�FHPHWHULHV�RQ

VORSHV�VWHHSHU�WKDQ����
& $OSLQH�SDVWXUHV�RQ�VORSHV�VWHHSHU�WKDQ����
& 9LQH\DUGV�RQ�VORSHV�VWHHSHU�WKDQ�����DQG�H[SRVHG�WR�1:�1�1(
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� ,QFRQVLVWHQF\�ZLWK
DX[LOLDU\�GDWD�VHWV

& $OO�ODQG�XVH�FDWHJRULHV�H[FHSW�ODNHV�DQG�ZDWHU�VKRUH�YHJHWDWLRQ�ZLWKLQ�ODNHV
GHULYHG�IURP�WKH�QDWLRQDO�WRSRJUDSKLF�PDSV

& $OO�ODQG�XVH�FDWHJRULHV�H[FHSW�ZHWODQGV��XQSURGXFWLYH�JUDVV�DQG�VKUXEV��DQG
IRUHVW�ZLWKLQ�RIILFLDOO\�GHFODUHG�DQG�SURWHFWHG�PRRU��ZHWODQG��DUHDV

� 8QOLNHO\�ODQG�XVH�FKDQJHV
LQ�WKH�ODVW����\HDUV

& ´(WHUQDOµ�FRQVWUXFWLRQ�VLWHV
& $IIRUHVWDWLRQV�ZLWKLQ�IRUPHU�IRUHVW�DUHDV
& 'DPDJHG�IRUHVW�ODQG�RQ�IRUPHU�QRQ�IRUHVW�DUHDV
& 1HZO\�HVWDEOLVKHG�IORRG�DQG�DYDODQFKH�SURWHFWLRQ�LQIUDVWUXFWXUH��UDLOZD\�DUHDV�

ZRRGV�RQ�JUHHQ�WUDIILF�ZD\�HQYLURQV��DQG�JODFLHUV�DQG�SHUHQQLDO�VQRZ�ILHOGV
& (UURQHRXVO\�LGHQWLILHG�IRUHVW�FOHDULQJV�DQG�IRUHVW�GDPDJHV
& )RUPHU�JODFLHUV�DQG�SHUHQQLDO�VQRZ�ILHOGV�QRZ�GLVDSSHDUHG

� 1HZ�EXLOGLQJV�ZLWKLQ�LQFRPSDWLEOH
OHJDO�FRQVWUXFWLRQ�]RQHV

& 1HZ�QRQ�DJULFXOWXUDO�EXLOGLQJV�RXWVLGH�RI�OHJDO�FRQVWUXFWLRQ�]RQHV
& 1HZ�LQGXVWULDO�EXLOGLQJV�RXWVLGH�RI�OHJDO�LQGXVWULDO�]RQHV

7KH�UHVXOW�RI�WKLV�WHVWLQJ�SURFHGXUH�LV�D�OLVW�RI�VDPSOH�SRLQWV�ZLWK�SRVVLEOH�HUURQHRXV�ODQG�XVH
LQWHUSUHWDWLRQ��LQGLFDWLQJ�WKH�UHOHYDQW�WHVW�FULWHULD�IRU�HDFK�VXFK�SRLQW���$OO�WKHVH�SRLQWV�DUH�WKHQ
UHYLHZHG�E\�WZR�WHDP�PHPEHUV�RQ�WKH�EDVLV�RI�DOO�DYDLODEOH�DGGLWLRQDO�LQIRUPDWLRQ�VRXUFHV��ROG�DQG
QHZ�WRSRJUDSKLF�PDS�VKHHWV��UHJLVWHUV�RI�DOSLQH�DJULFXOWXUDO�DUHDV��UHVXOWV�IURP�DJULFXOWXUDO�FHQVXVHV
DQG�VWDWLVWLFV��LQWHUSUHWDWLRQ�DLGV�GHVFULEHG�LQ�6HFWLRQ������HWF����3RLQWV�IRU�ZKLFK�D�UHOLDEOH�GHFLVLRQ
FDQQRW�EH�WDNHQ�\HW�DUH��RQFH�DJDLQ��UH�LQWHUSUHWHG�ZLWK�D�VWHUHRVFRSH���([FHSWLRQDOO\�GLIILFXOW
LQVWDQFHV��ZKHUH�D�XQLYRFDO�GHFLVLRQ�FDQQRW�EH�UHDFKHG�VWLOO��DUH�FRQVLGHUHG�WR�EH�LQVSHFWHG�DW�WKH
RFFDVLRQ�RI�D�UHJXODU�ILHOG�YHULILFDWLRQ�WULS�RI�WKH�WHDP�

�� *HRFRGLQJ�RI�&HQVXV�'DWD

��� 6ZLVV�1DWLRQDO�&HQVXV�RI�3RSXODWLRQ�DQG�+RXVLQJ�����

%DVLF��FRPSUHKHQVLYH�SRSXODWLRQ�GDWD�RQ�6ZLW]HUODQG�DUH�SURYLGHG�E\�QDWLRQDO�FHQVXVHV�RI�SRSXODWLRQ�
EXLOGLQJV�DQG�GZHOOLQJV�ZKLFK�DUH�RUJDQL]HG�E\�WKH�)HGHUDO�6WDWLVWLFDO�2IILFH�HYHU\�WHQ�\HDUV���7KURXJK
DQ�HODERUDWH�SURFHVV�RI�JHRFRGLQJ��JHRJUDSKLF�FRRUGLQDWHV�DUH�DVVLJQHG�WR�UHVLGHQWLDO�EXLOGLQJV�
WUDQVIHUUHG�WR�WKH�EXLOGLQJ�UHFRUG�ZKLFK�DOVR�LQFOXGHV�LQIRUPDWLRQ�DERXW�GZHOOLQJV�DQG�WR�WKH
FRPSXWHUL]HG�UHJLVWHU�RI�FHQVXV�GDWD�

7KH�UHODWLRQVKLS�EHWZHHQ�EXLOGLQJV�DQG�GZHOOLQJV�DQG�WKH�FHQVXV�RI�SHUVRQV�DQG�KRXVHKROGV�LV
HVWDEOLVKHG�E\�D�XQLTXH�EXLOGLQJ�QXPEHU���7KXV��GHWHUPLQLQJ�WKH�SRVLWLRQ�RI�WKH�EXLOGLQJ
VLPXOWDQHRXVO\�SLQSRLQWV�WKH�GZHOOLQJV��KRXVHKROGV�DQG�SHUVRQV�VXUYH\HG���,Q�WKH������FHQVXV�
JHRFRGLQJ�RI�UHVLGHQWLDO�EXLOGLQJV�ZDV�RUJDQL]HG�IRU�WKH�ILUVW�WLPH�DV�D�FRPSXOVRU\��IXOO�VFDOH�HIIRUW�
UHVXOWLQJ�LQ�JHRUHIHUHQFHG�FHQVXV�GDWD�FRYHULQJ�WKH�HQWLUH�FRXQWU\���.H\�LQIRUPDWLRQ�IURP�WKH
�����FHQVXV�LV�LQWHJUDWHG�ZLWK�RWKHU�GDWD�VHWV�ZLWKLQ�WKH�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHP�RI�*(267$7
WKH�VDPH�XQLIRUP�ZD\�IRU�WKH�ZKROH�RI�6ZLW]HUODQG�

%XLOGLQJ�FRRUGLQDWHV�DUH�VXUYH\HG�XVLQJ�YDULRXV�SURFHGXUHV��EDVHG�RQ�FDGDVWUDO�VXUYH\�SODQV��ORFDO
SODQV��QDWLRQDO�PDSV�DQG�EXLOGLQJ�UHJLVWHUV���7KH�ILUVW�VWHS�LV�WR�UHFRUG�DQG�QXPEHU�WKH�EXLOGLQJ·V�H[DFW
SRVLWLRQ���(DFK�EXLOGLQJ�LV�UHSUHVHQWHG�E\�D�FHQWURLG�SRLQW�ZKLFK�PXVW�EH�ORFDWHG�LQVLGH�RI�LWV�IORRU
SODQ���$IWHUZDUGV��HDFK�EXLOGLQJ�LV�DVVLJQHG�KHFWRPHWULF�FRRUGLQDWHV�DFFRUGLQJ�WR�LWV�ORFDWLRQ�LQ�WKH
KHFWDUH�JULG�

8S�WR�WHQ�VWDII�PHPEHUV�RI�WKH�6SDWLDO�'DWD�6HFWLRQ�ZHUH�ZRUNLQJ�IRU�WKH�JHRFRGLQJ�RI�WKH�QDWLRQDO
SRSXODWLRQ�FHQVXV�RI��������7KH�SURMHFW�VWDUWHG�LQ������DQG�ILQLVKHG�LQ�VSULQJ��������7KH�WUDQVIHU�RI
URXJKO\�����VWDQGDUG�YDULDEOHV�LQWR�WKH�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHP�RI�*(267$7�QRZ�DOORZV�DQ
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Urban or built-up area of Zurich

Source: Swiss land use statistics
/

Population/inhabitants per hectare

Source: Swiss national census of population

Building areas

Industrial areas

Recreational areas and cemeteries

Special urban areas

Transportation areas

The darker an area appears, the

denser it is inhabited. Up to 524

people live on black hectare grids.

Natural terrain of Zurich,
3D view from SE

Source: GEOSTAT digital terrain model

Population/inhabitants
per hectare, simulated
3D view from SE
Source: Swiss national census
population 1990

)LJXUH������3UHVHQWDWLRQ�DQG�9LVXDOL]DWLRQ�3RVVLELOLWLHV�RI�3RSXODWLRQ�'HQVLW\�DQG�8UEDQ�$UHDV�

H[DPSOH�RI�WKH�FLW\�RI�=XULFK��6ZLW]HUODQG

DQDO\VLV�RI�FHQVXV�GDWD�DFFRUGLQJ�WR�DUELWUDU\�VSDWLDO�SHULPHWHUV�DQG�FRPELQDWLRQ�ZLWK�RWKHU�GDWD�VHWV
DYDLODEOH�ZLWK�*(267$7��VXFK�DV�IRU�H[DPSOH�WKH�ODQG�XVH�W\SHV��WKH�OHJDO�FRQVWUXFWLRQ�]RQHV��HWF�

*HRFRGLQJ�RU�JHRUHIHUHQFLQJ�RI�WKH�UHVXOWV�RI�FHQVXVHV�DQG�RWKHU�VWDWLVWLFDO�GDWD�FROOHFWLRQ�HQGHDYRUV�LV
DQ�HVVHQWLDO�SUHUHTXLVLWH�LQ�RUGHU�WR�SURYLGH�WKH�*,6�GDWD�QHFHVVDU\�IRU�LQWHUHVWLQJ�DQDO\VHV�RI�VWDWLVWLFV
DQG�IRU�DQ�DWWUDFWLYH�SUHVHQWDWLRQ�RI�UHJLRQDO�UHVXOWV���7KH�DPRXQW�DQG�GLYHUVLW\�RI�JHRFRGHG�FHQVXV
GDWD�RIIHUV�QHZ�DQG�H[FLWLQJ�SRVVLELOLWLHV�IRU�LQWHUSUHWDWLRQ�DQG�SUHVHQWDWLRQ���)LJXUH���PD\�VHUYH�DV�DQ
H[DPSOH�IRU�VXFK��VRPHWLPHV�XQXVXDO�ZD\V�WR�LOOXVWUDWH�WKH�XUEDQ�DUHD�DQG�WKH�SRSXODWLRQ�GHQVLW\�RI�D
FLW\�
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L PRUH�WKDQ�����RI�HPSOR\HHV�SHU�KHFWDUH�LQ�HFRQRPLF�VHFWRU��
x PRUH�WKDQ�����RI�HPSOR\HHV�SHU�KHFWDUH�LQ�HFRQRPLF�VHFWRU��
z �������RI�HPSOR\HHV�SHU�KHFWDUH�LQ�HFRQRPLF�VHFWRUV���DQG��

��� 6ZLVV�1DWLRQDO�&HQVXV�RI�%XVLQHVV�DQG�(QWHUSULVHV��������

,Q�RUGHU�WR�FRPSOHPHQW�WKH�H[LVWLQJ�GDWDEDVH�IRU�VSDWLDO�VWDWLVWLFV�ZLWK�HFRQRPLF�LQIRUPDWLRQ��JHRFRGLQJ
RI�WKH�FHQVXV�RI�EXVLQHVV�DQG�HQWHUSULVHV���������ZDV�GHFLGHG�IRU�WKH�ILUVW�WLPH�RQ�D�FRPSXOVRU\�EDVLV
FRYHULQJ�WKH�HQWLUH�FRXQWU\���,Q�HDUOLHU�FHQVXVHV��D�IHZ�UHJLRQV�FROODERUDWHG�ZLWK�WKH�)HGHUDO�6WDWLVWLFDO
2IILFH�YROXQWDULO\��VR�WKDW�D�VLPLODU�JHRFRGLQJ�H[HUFLVH�FRXOG�EH�XQGHUWDNHQ���2Q�WKLV�EDVLV��VDPSOH
HYDOXDWLRQV�DQG�DQDO\VHV�FRXOG�EH�XQGHUWDNHQ��VKRZLQJ�WKH�SRWHQWLDO�WR�UHYHDO�QHZ�IDFWV�DQG�WUHQGV�RQ�D
VPDOO�VFDOH��UHJLRQDO�OHYHO��)LJXUH������)RU�WKDW�SXUSRVH��LQ�DGGLWLRQ�WR�WKH�FRRUGLQDWHV�IRU�WKH
UHVLGHQWLDO�EXLOGLQJV�DYDLODEOH�IURP�WKH�FHQVXV�RI�SRSXODWLRQ�DQG�KRXVLQJ�������FRRUGLQDWHV�IRU�DOO
SODFHV�RI�ZRUN��JHRJUDSKLFDOO\�VHSDUDWHG�DQG�LGHQWLILDEOH�SDUWV�RI�FRPSDQLHV�DQG�HQWHUSULVHV��DQG�DQ\
UHOHYDQW�KRXVHV�QHZO\�EXLOW�VLQFH������KDG�WR�EH�HVWDEOLVKHG���7KLV�HIIRUW�LQFOXGHV�DJULFXOWXUDO�KROGLQJV
DV�ZHOO�DV�HFRQRPLF�DFWLYLWLHV�RI�WKH�VHFRQG�DQG�WKLUG�VHFWRU���.QRZLQJ�WKHVH�FRRUGLQDWHV��WKH�FHQVXV
UHVXOWV�FDQ�WKHQ�EH�PDGH�DYDLODEOH�DJJUHJDWHG�SHU�KHFWDUH�DQG�D�VWDQGDUG�VHW�RI�YDULDEOHV�FDQ�EH
SHUPDQHQWO\�LQWHJUDWHG�LQ�*(267$7���7KHVH�UHVXOWV�DUH�H[SHFWHG�WR�EHFRPH�SXEOLFO\�DYDLODEOH�DQG
DSSURSULDWHO\�GRFXPHQWHG�E\�PLG��������7KH�UHVXOWV�RQ�DJULFXOWXUDO�KROGLQJV�RU�IDUPV�DUH�H[SHFWHG�WR
EH�SDUWLFXODUO\�LQWHUHVWLQJ�LQ�FRQMXQFWLRQ�ZLWK�WKH�ERXQGDULHV�RI�WKH�DJULFXOWXUDO�SURGXFWLRQ�]RQHV�ZKLFK
ZHUH�GLJLWDOO\�HVWDEOLVKHG�E\�WKH�)HGHUDO�2IILFH�RI�$JULFXOWXUH�UHFHQWO\�DQG�FRQVWLWXWH�RQH�RI�WKH�ODWHVW
GDWD�VHWV�DYDLODEOH�ZLWK�*(267$7�VLQFH�HDUO\�WKLV�\HDU�

)LJXUH��� (PSOR\HHV�DFFRUGLQJ�WR�(FRQRPLF�6HFWRU��%HUQ²:HVW��6ZLW]HUODQG�

0DS�EDVH�WDNHQ�IURP�WKH�1DWLRQDO�7RSRJUDSKLF�0DS�����������VKHHW������%HUQ���6ZLVV�)HGHUDO�2IILFH�RI�7RSRJUDSK\
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�� *(267$7

��� %DFNJURXQG

:LWK�WKH�WUDQVIHU�RI�D�6ZLVV�JHRJUDSKLFDO�GDWDEDVH�IRU�UHJLRQDO�SODQQLQJ�SXUSRVHV�IURP�WKH�'HSDUWPHQW
RI�3ODQQLQJ�RI�WKH�)HGHUDO�,QVWLWXWH�RI�7HFKQRORJ\�RI�=XULFK�LQ�������WKH�)HGHUDO�6WDWLVWLFDO�2IILFH�WRRN
WKH�ILUVW�VWHS�WRZDUGV�WKH�HVWDEOLVKPHQW�RI�JHRUHIHUHQFHG�VWDWLVWLFV�LQGHSHQGHQW�RI�WKH�DGPLQLVWUDWLYH
ERXQGDULHV�WUDGLWLRQDOO\�XVHG���6LQFH�WKHQ��WKH�LQIRUPDWLRQ�FRQWHQW�RI�WKLV�JULG�RU�UDVWHU�V\VWHP�ZDV
V\VWHPDWLFDOO\�H[SDQGHG�DQG�HQKDQFHG�DQG�WKH�GDWD�ZHUH�GLVVHPLQDWHG�WR�DQ�HYHU�JURZLQJ�JURXS�RI
LQWHUHVWHG�GDWD�XVHUV�IURP�YDULRXV�ILHOGV�RI�UHVHDUFK��HGXFDWLRQ�DQG�DGPLQLVWUDWLRQ���,QFUHDVLQJ�DPRXQWV
RI�GDWD�ODUJHO\�ZLGHQHG�DQG�PXOWLSOLHG�GDWD�QHHGV�DQG�UHTXHVWV��DQG�WHFKQRORJLFDO�DGYDQFHPHQWV�LQ
FRPSXWHU�KDUGZDUH�DQG�VRIWZDUH�DQG�GDWD�SURFHVVLQJ�PHWKRGV�PDGH�D�FRPSOHWH�UHGHILQLWLRQ�RI�WKH
SURMHFW�DQG�DQ�LQIUDVWUXFWXUDO�UHIXUELVKPHQW�PDQGDWRU\���,Q�FRQQHFWLRQ�ZLWK�WKH�FRQVLGHUDEOH�GDWD
PDQDJHPHQW�WDVNV�IRU�WKH�QHZ�6ZLVV�ODQG�XVH�VWDWLVWLFV��D�PRGHUQ�DQG�SRZHUIXO�JHRJUDSKLF�LQIRUPDWLRQ
V\VWHP�ZDV�LQVWDOOHG�LQ��������3UHVHQWO\��WKH�*(267$7�*,6�GRHV�QRW�RQO\�FRQWDLQ�UDVWHU�DQG�SRLQW
GDWD�ZLWK�D�UHVROXWLRQ�RI���KHFWDUH�EXW�DOVR�VHYHUDO�YHFWRU�GDWD�VHWV���7KH�YDULRXV�WHFKQRORJLFDO�XSJUDGHV
DQG�H[WHQVLRQV�RI�WKH�SDVW�\HDUV�QRZ�DOORZ�*(267$7�WR�SUHSDUH�DQDO\VHV�RI�FRPELQHG�GDWD�VHWV
HIILFLHQWO\�DQG�WR�SHUIRUP�VRSKLVWLFDWHG�RSHUDWLRQV�LQYROYLQJ�ODUJH�DPRXQWV�RI�GDWD�

��� 2EMHFWLYHV

7KH�PDLQ�WDUJHWV�DQG�REMHFWLYHV�RI�*(267$7�KDUGO\�FKDQJHG�VLQFH�WKH�IRUPXODWLRQ�RI�WKH�RULJLQDO
SURMHFW�FRQFHSW�LQ������

& ,QWHJUDWLRQ��DGPLQLVWUDWLRQ�DQG�PDLQWHQDQFH�RI�GLIIHUHQW�JHRFRGHG��VSDWLDOO\�UHOHYDQW�GDWD
DYDLODEOH�ZLWKLQ�WKH�6ZLVV�IHGHUDO�DGPLQLVWUDWLRQ�LQ�RUGHU�WR�PDNH�WKHP�DFFHVVLEOH�IRU
DGPLQLVWUDWLYH��UHVHDUFK�DQG�RWKHU�SXUSRVHV�LQ�6ZLW]HUODQG�DQG�WR�GHOLYHU�GHVLUHG�GDWD
FRPELQDWLRQV�WR�DQ�LQWHUHVWHG�SXEOLF�

& 3URFHVVLQJ�DQG�DQDO\VLV�RI�DYDLODEOH�GDWD�DFFRUGLQJ�WR�WKH�VSHFLILF�UHTXLUHPHQWV�RI�XVHUV��DV
ZHOO�DV�DGYLFH�DQG�VXSSRUW�RI�XVHUV�IRU�WKHLU�RZQ�DQDO\VHV�DQG�SURMHFWV��DQG

& &RRUGLQDWLRQ��JXLGDQFH�DQG�KHOS�IRU�GDWD�FROOHFWLRQ��GLJLWL]DWLRQ�DQG�XWLOL]DWLRQ�DV�ZHOO�DV�IRU
WKH�HVWDEOLVKPHQW�RI�LQGLYLGXDO�*,6�LQIUDVWUXFWXUH��ZLWK�UHJDUG�WR�GDWD�IRUPDWV��PHWKRGLFDO
DVSHFWV�DQG�ODWHU�DQDO\VLV��HVSHFLDOO\�IRU�IHGHUDO�JRYHUQPHQW�LQVWLWXWLRQV�

��� *(267$7�'DWD

7RGD\��*(267$7�KDV�UHDFKHG�D�PDWXUH�VWDWH�DQG�RIIHUV�D�EDVLF�FRPSOHPHQW�WR�WKH�PRVW�HVVHQWLDO�*,6
GDWD�VHWV�LQ�KLJK�GHPDQG���7KH�GDWD�SUHVHQWO\�DYDLODEOH�FRYHU�PXOWLSXUSRVH�QHHGV�RI�D�PDMRULW\�RI�XVHUV
DQG�FDQ�VHUYH�WR�PRVW�RI�WKHP�DV�VXIILFLHQW�LQSXW�IRU�FRPSLOLQJ�UHDVRQDEO\�GHWDLOHG�DQG�GLYHUVLILHG�EDVH
PDSV�XSRQ�ZKLFK�WKH\�FDQ�HDVLO\�DVVHPEOH�WKHLU�RZQ�VSHFLILF��VSHFLDOL]HG�WKHPDWLF�GDWD�OD\HUV���,Q
DGGLWLRQ��WKH�GDWD�DOORZ�D�PXOWLWXGH�RI�LQWHUHVWLQJ�DQG�FKDOOHQJLQJ�DQDO\VHV�WR�WKH�XVHU�FRPPXQLWLHV�LQ
IHGHUDO��FDQWRQDO�DQG�ORFDO�DGPLQLVWUDWLRQ��LQ�UHVHDUFK�DQG�HGXFDWLRQ��DV�ZHOO�DV�WR�D�ODUJH�QXPEHU�RI
SULYDWH�FRQVXOWDQF\�FRPSDQLHV�LQ�WKH�ILHOGV�RI�SODQQLQJ��HQYLURQPHQWDO�LVVXHV��DJULFXOWXUH��VRFLRORJ\�
HWF�

7DEOH���SURYLGHV�DQ�RYHUYLHZ�RI�WKH�SUHVHQWO\�DYDLODEOH�GDWD�VHWV�ZLWK�WKHLU�PRVW�LPSRUWDQW
FKDUDFWHULVWLFV�ZKLFK�DUH�DOO�GHVFULEHG�LQ�GHWDLO�LQ�*(267$7·V�DPSOH�XVHU�PDQXDO���7KH�PDQXDO�LV
SHULRGLFDOO\�XSGDWHG�DQG�LV�DYDLODEOH�LQ�*HUPDQ�RU�)UHQFK���$�IUHH��V\QRSWLF�FRORU�EURFKXUH�LV�DOVR
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DYDLODEOH�LQ�IRXU�ODQJXDJHV��*HUPDQ��)UHQFK��,WDOLDQ��(QJOLVK��WKURXJK�WKH�)HGHUDO�6WDWLVWLFDO�2IILFH
>%XQGHVDPW�I�U�6WDWLVWLN�����E��6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH�����@�

7DEOH��� 'DWD�VHWV�LQ�*(267$7

'DWD�FDWHJRU\�

WKHPDWLF

'DWD�VHW 'DWD�VWUXFWXUH 5HVROXWLRQ�RU

JHQHUDOL]DWLRQ�OHYHO

$GPLQLVWUDWLRQ�
6XUYH\LQJ

$GPLQLVWUDWLYH�ERXQGDULHV�RI�6ZLW]HUODQG��FRPPXQHV�
GLVWULFWV��FDQWRQV�

3RO\JRQV ��������

*HQHUDOL]HG�DGPLQLVWUDWLYH�ERXQGDULHV 3RO\JRQV �����������
�����������
�������������

7RSRJUDSK\ '70��KHLJKW��VORSH��H[SRVLWLRQ��DEVROXWH�DQG�FODVVLILHG 3RLQW�RU�UDVWHU +HFWDUH

*HRORJ\�
6RLOV

6LPSOLILHG�JHRWHFWRQLF�PDS�RI�6ZLW]HUODQG 3RO\JRQV ���������

6RLO�VXLWDELOLW\�PDS�RI�6ZLW]HUODQG 3RO\JRQV ���������

+\GURORJ\�
ZDWHU�UHVRXUFHV

6ZLVV�ODNHV 3RO\JRQV ��������

6ZLVV�ULYHUV�DQG�VWUHDPV /LQHV ���������

/DQG�FRYHU��ODQG�XVH 6ZLVV�ODQG�XVH�VWDWLVWLFV����� 3RO\JRQV�RU�UDVWHU +HFWDUH

6ZLVV�ODQG�XVH�VWDWLVWLFV�������������RU����DJJUHJDWHG
FDWHJRULHV

3RLQW�RU�UDVWHU +HFWDUH

6ZLVV�ODQG�XVH�VWDWLVWLFV�������������RU����DJJUHJDWHG
FDWHJRULHV��LQFRPSOHWH�DUHD�FRYHUDJH�

3RLQW�RU�UDVWHU +HFWDUH

7KHPDWLF�EDFNJURXQG�OD\HUV�GHULYHG�IURP�WKH�6ZLVV�ODQG
XVH�VWDWLVWLFV������������OHYHOV�RI�JHQHUDOL]DWLRQ����
DJJUHJDWHG�FDWHJRULHV

5DVWHU +HFWDUH

&25,1(�/DQG�&RYHU�FRPSDWLEOH�GDWD�VHWV�GHULYHG�IURP�WKH
6ZLVV�ODQG�XVH�VWDWLVWLFV�����FDWHJRULHV��&25,1(�/HYHO�,,�

5DVWHU�RU�SRO\JRQV 5DVWHU���õ�KD
3RO\JRQV�����KD
PLQLPXP�VL]H

3RSXODWLRQ�
EXLOGLQJV

6ZLVV�FHQVXV�RI�SRSXODWLRQ���������YDULDEOHV��FODVVLILHG
UHVXOWV������FRPPXQHV��DSSUR[LPDWHO\�����RI�6ZLVV
SRSXODWLRQ�

3RLQW�RU�UDVWHU +HFWDUH

6ZLVV�FHQVXV�RI�SRSXODWLRQ����������YDULDEOHV�����
FRPPXQHV���������RI�6ZLVV�SRSXODWLRQ�

3RLQW�RU�UDVWHU +HFWDUH

6ZLVV�FHQVXV�RI�SRSXODWLRQ�������������YDULDEOHV��HQWLUH
FRXQWU\�FRYHUHG�

3RLQW�RU�UDVWHU +HFWDUH

(FRQRPLF�GDWD
�XQGHU�SUHSDUDWLRQ�

6ZLVV�FHQVXV�RI�EXVLQHVV�DQG�HQWHUSULVHV������DQG�RI
DJULFXOWXUDO�KROGLQJV�������������YDULDEOHV��HQWLUH�FRXQWU\
FRYHUHG�

3RLQW�RU�UDVWHU +HFWDUH

3ODQQLQJ�
DGPLQLVWUDWLYH�]RQHV

/HJDO�FRQVWUXFWLRQ�]RQHV��UHVLGHQWLDO�DQG�LQGXVWULDO�]RQHV�
DSSUR[�������

5DVWHU +HFWDUH

$JULFXOWXUDO�SURGXFWLRQ�]RQHV����FDWHJRULHV� 3RO\JRQV ��������

3URWHFWHG�DUHDV�
LQYHQWRULHV

)HGHUDO�LQYHQWRU\�RI�ODQGVFDSHV�DQG�QDWXUDO�IHDWXUHV�RI
QDWLRQDO�LPSRUWDQFH��%/1�

3RO\JRQV ��������

)HGHUDO�LQYHQWRU\�RI�ELUG�UHVHUYHV�RI�LQWHUQDWLRQDO�DQG
QDWLRQDO�LPSRUWDQFH

3RO\JRQV ��������

)HGHUDO�LQYHQWRU\�RI�SURKLELWHG�KXQWLQJ�DUHDV 3RO\JRQV ��������

)HGHUDO�LQYHQWRU\�RI�XSODQG�DQG�WUDQVLWRU\�DV�ZHOO�DV
ORZODQG�PRRUV�RI�QDWLRQDO�LPSRUWDQFH

3RO\JRQV ��������

)HGHUDO�LQYHQWRU\�RI�ZHWODQG�KDELWDWV�RI�QDWLRQDO�LPSRUWDQFH 3RO\JRQV ��������

)HGHUDO�LQYHQWRU\�RI�ULYHU�PHDGRZV�RI�QDWLRQDO�LPSRUWDQFH 3RO\JRQV ��������



���

��� 'DWD�3UHVHQWDWLRQ��7UDGLWLRQDO�&DUWRJUDSK\�DQG�+HFWDUH�*ULG�'DWD

*(267$7�LV�D�SRZHUIXO�LQVWUXPHQW�IRU�VXSSRUWLQJ�DQG�GHYHORSLQJ�WKH�SUHVHQWDWLRQ�RI�VWDWLVWLFDO�GDWD�LQ
FDUWRJUDSKLF�IRUP���7KHPDWLF�FDUWRJUDSK\�LV�D�FODVVLF�PHDQV�IRU�SURYLGLQJ�D�UDSLG�RYHUYLHZ�RI
VWDWLVWLFDO�GDWD�LQ�VSDWLDO�WHUPV��HQFRXUDJLQJ�WKH�FRPSDULVRQ�RI�VWUXFWXUHV�DQG�GHYHORSPHQWV�DQG�WKH
SUHSDUDWLRQ�RI�H[SODQDWRU\�K\SRWKHVHV���7UDGLWLRQDOO\��VWDWLVWLFDO�GDWD��DEVROXWH�ILJXUHV��SHUFHQWDJHV�
YDULDWLRQV��UDWHV��PHDQV��HWF���DUH�DJJUHJDWHG�DW�WHUULWRULDO�XQLW�OHYHO��FRXQWU\��FDQWRQ��GLVWULFW�
FRPPXQH��HWF�����+RZHYHU��WKHVH�WHUULWRULDO�XQLWV�DUH�GHILQHG�E\�SROLWLFDO�DQG�DGPLQLVWUDWLYH�ERXQGDULHV
ZKLFK�RIWHQ�GLIIHU�LQ�VL]H�DQG�LPSRUWDQFH���7KH�UHSUHVHQWDWLRQ�RI�VXEWOH�VWUXFWXUHV�DQG�GHYHORSPHQWV
ZLWKLQ�WHUULWRULDO�XQLWV�DQG�WKHLU�OLQNV�WR�WKH�QDWXUDO�DQG�SK\VLFDO�HQYLURQPHQW��KDELWDW��JHRORJ\�
WRSRJUDSK\��ODQG�XVH��IORUD�DQG�IDXQD��HWF���LV�VWLOO�SUREOHPDWLF�

7ZR�VROXWLRQV�VSHFLILF�WR�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV�PDNH�LW�SRVVLEOH�WR�JR�EH\RQG�WKH�OLPLWV�RI
WUDGLWLRQDO�FDUWRJUDSK\�

& WKH�SUHVHQWDWLRQ�RI�GDWD�E\�EDVLF�VWDWLVWLFDO�XQLWV��´EXLOGLQJ�EORFNµ��VXUYH\�VHFWRU��HQXPHUDWLRQ
GLVWULFW�RU�DUHD��VHWWOHPHQW��HWF����DQG

& WKH�SUHVHQWDWLRQ�RI�VWDWLVWLFDO�XQLWV�DFFRUGLQJ�WR�WKHLU�SRVLWLRQ�LQ�D�JULG��H�J��KHFWDUH��VTXDUH
NLORPHWHU��DFUH��

&DUWRJUDSKLF�SXEOLFDWLRQV�SUHVHQW�JULG�FHOOV�DFFRUGLQJ�WR�VHOHFWHG�XQLWV�DQG�IHDWXUHV���$OO�JHRFRGHG
VWDWLVWLFDO�LQIRUPDWLRQ�RI�6ZLW]HUODQG�DYDLODEOH�ZLWK�*(267$7�FDQ�EH�SUHVHQWHG�ZLWKLQ�WKH�IUDPHZRUN
RI�D�KHFWDUH�JULG���7KH�FRPSDUDWLYH�DGYDQWDJH�RI�WKH�JULG�OLHV�LQ�WKH�SRVVLELOLW\�RI�FRPELQLQJ
KHFWRPHWULF�GDWD�ZLWK�RWKHU�JHRFRGHG�LQIRUPDWLRQ�VXFK�DV�UHOLHI��WKH�URDG�QHWZRUN��SXEOLF�WUDQVSRUW
VWRSV��VRFLDO�LQIUDVWUXFWXUHV��VFKRROV��KRPHV��VHUYLFHV���FRQVWUXFWLRQ��LQGXVWULDO�RU�SURWHFWHG�]RQHV��HWF��
DQG�WR�GHILQH�DUELWUDU\�DQG�IOH[LEOH�VSDWLDO�DJJUHJDWLRQV�VSHFLILF�WR�WKH�SUREOHPV�LQYHVWLJDWHG�DQG
DFFXUDWH�ZLWKLQ�WKH�OLPLWV�RI�WKH�VSDWLDO�UHVROXWLRQ�RI�WKH�JULG�

�� &RQFOXVLRQV

*HRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV�DUH�D�XVHIXO�WRRO�IRU�SODQQLQJ�DQG�PDQDJLQJ�ZKDW�ZH�KDYH�DJUHHG�WR
FDOO�VXVWDLQDEOH�GHYHORSPHQW���7KH\�SHUPLW�D�KROLVWLF�DSSURDFK�WR�HVWDEOLVKLQJ�PRGHOV��DQDO\]LQJ�DQG
EHWWHU�FRPSUHKHQGLQJ�FRPSOH[�UHODWLRQVKLSV�EHWZHHQ�DJULFXOWXUH��HFRQRPLF�LQIUDVWUXFWXUH��SURGXFWLRQ
PHWKRGV��SRSXODWLRQ��VSDWLDO�PRELOLW\��DQG�WKH�HQYLURQPHQW�

7KHVH�V\VWHPV�SHUPLW�WR�PDQDJH��DQDO\]H�DQG�YLVXDOL]H�VSDWLDO�DQG�VWDWLVWLFDO�GDWD��EXW�WKH\�FDQ�DOVR
VXSSRUW�WKH�JHQHUDWLRQ�RI�VWDWLVWLFV���7KLV�LQFOXGHV�DVVLVWDQFH�IRU�DQ�HIILFLHQW�DQG�WUDQVSDUHQW
RUJDQL]DWLRQ�RI�VWDWLVWLFV��HVSHFLDOO\�FHQVXVHV��RQ�WKH�RQH�KDQG��VXFK�DV�WKH�GHOLQHDWLRQ�RI�HQXPHUDWLRQ
DUHDV�RU�WKH�LGHQWLILFDWLRQ�RI�VWUDWLILHG�JHRJUDSKLF�VDPSOH�DUHDV���2Q�WKH�RWKHU�KDQG��WKH�SRWHQWLDO�RI
H[SORLWLQJ�*,6�GDWD�DQG�*,6�IXQFWLRQDOLW\�LQ�RUGHU�WR�LPSURYH�WKH�TXDOLW\��FRQVLVWHQF\�DQG�UHOLDELOLW\�RI
VWDWLVWLFDO�UHVXOWV�DSSHDUV�WR�EH�RI�VSHFLDO�LQWHUHVW���7KH�PRGHUQ�WRRO�*,6�RIIHUV�WKH�XQLTXH�FDSDELOLW\�WR
DQDO\]H�DQG�FRPSDUH�D�YDULHW\�RI�LQGHSHQGHQW�EXW�ORJLFDOO\�LQWHUUHODWHG�GDWD�LQ�D�IDVW�DQG�FRVW�HIIHFWLYH
ZD\���2QO\�VXFK�D�WRRO�SHUPLWV�YDULRXV�SODXVLELOLW\�DQG�FRQVLVWHQF\�FKHFNV�DW�DFFHSWDEOH�H[SHQGLWXUH�RI
FDSLWDO�DQG�SHUVRQDO�UHVRXUFHV�DQG�WKHUHIRUH�WR�H[SORLW�WKH�EURDG�YDULHW\�RI�DYDLODEOH�GDWD�VRXUFHV
RSWLPDOO\�

&RRUGLQDWLRQ�RI�GDWD�JHQHUDWLRQ��PDQDJHPHQW�DQG�DVVHVVPHQW��HVSHFLDOO\�DPRQJ�GLIIHUHQW�JRYHUQPHQW
LQVWLWXWLRQV��LV�RQH�RI�WKH�PRUH�LPSRUWDQW�IXQFWLRQV�RI�D�´JHRJUDSK\�XQLWµ�RI�D�QDWLRQDO�VWDWLVWLFDO�RIILFH��
*(267$7�LV�WU\LQJ�WR�FRQWULEXWH�WR�WKLV�WDVN�HIIHFWLYHO\��EHVLGHV�MXVW�PDQDJLQJ�LWV�GDWDEDVH�DQG�*,6



���

DQG�SURYLGLQJ�GDWD�DQG�DGYLFH�WR�XVHUV���'XSOLFDWHG�HIIRUWV�ZDVWLQJ�IXQGV�DQG�UHVRXUFHV�FRXOG�WKXV�EH
PLQLPL]HG��ZKLOH�RQ�WKH�RWKHU��GDWD�FRQVLVWHQF\��FRPSDUDELOLW\�DQG�FRPSDWLELOLW\�RI�GLIIHUHQW�GDWD�VHWV
RU�WKHPDWLF�OD\HUV�ZLWKLQ�WKH�*,6�FRXOG�EH�HQIRUFHG�

7KH�SUHVHQWDWLRQ�RI�*,6�GDWD�LV�IDVFLQDWLQJ��EXW�LW�UHTXLUHV�KLJK�SHUIRUPDQFH�LQIRUPDWLRQ�WHFKQRORJ\
UHVRXUFHV���0RUHRYHU��LW�LV�LPSRUWDQW�WR�UHDOL]H�WKDW�PDQDJLQJ�*,6�FDOOV�IRU�D�KLJK�GHJUHH�RI
SURIHVVLRQDOLVP�DQG�DQ�LQ�GHSWK�NQRZOHGJH�RI�WKH�GDWD�VWRFN��UHFRUGLQJ�PHWKRGV��PRGHOLQJ�DQG
JHQHUDOL]DWLRQ�SURFHGXUHV���+RZHYHU��RQFH�D�*,6�LQIUDVWUXFWXUH�DQG�NQRZ�KRZ�KDV�EHHQ�EXLOW�XS��LWV
DSSOLFDWLRQ�IRU�TXDOLW\�DQG�FRQVLVWHQF\�FRQWURO�RI�QHZO\�SURGXFHG�VWDWLVWLFDO�GDWD�FDQ�EH�KLJKO\
UHFRPPHQGHG���7KH�DGGLWLRQDO�FRVWV�LQYROYHG�DSSHDU�PLQLPDO�LQ�FRPSDULVRQ�WR�WKH�EHQHILW�IRU�WKH
UHOLDELOLW\�RI�WKH�ILQDO�UHVXOWV�DQG�WKXV�IRU�WKH�VWDWLVWLFDO�RIILFH�RQ�WKH�ZKROH�

5HIHUHQFHV

7KLV�GRFXPHQW�LV�EDVHG�RQ�WKH�IROORZLQJ�SUHYLRXVO\�SUHSDUHG�SDSHUV�DQG�PD\�EH�FRQVLGHUHG�DQ�XSGDWHG
DQG�UHYLVHG�FRPSLODWLRQ�RI�WKHP�

+XPEHO��5�����������´*,6�$SSOLFDWLRQV�LQ�2IILFLDO�6WDWLVWLFV���1DWLRQDO�5HSRUW�E\�WKH�6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH�µ�SDSHU
SUHSDUHG�IRU�WKH�81�(&(�&(6�:RUN�6HVVLRQ�RQ�*,6��$SULO�������:DVKLQJWRQ�'�&�

+XPEHO��5�������E����´4XDOLW\�DQG�&RQVLVWHQF\�&RQWURO�LQ�6WDWLVWLFV�WKURXJK�*,6�$QDO\VLV�RI�6SDWLDO�'DWD�µ�SDSHU�SUHSDUHG�IRU
WKH�81�(&(�&(6�:RUN�6HVVLRQ�RQ�*,6��$SULO�������:DVKLQJWRQ�'�&�

+XPEHO��5�������F����´*,6�$SSOLFDWLRQV�LQ�2IILFLDO�6WDWLVWLFV���WKH�6ZLVV�([SHULHQFH�µ�SDSHU�SUHSDUHG�IRU�WKH�1DWLRQDO
6\PSRVLXP�RI�3URGXFHUV�DQG�8VHUV�RI�6RFLDO��(FRQRPLF��DQG�7HUULWRULDO�,QIRUPDWLRQ��0D\�������5LR�GH�-DQHLUR��%UD]LO�

2WKHU�UHIHUHQFHV�

%XQGHVDPW�I�U�6WDWLVWLN���2IILFH�IpGpUDO�GH�OD�VWDWLVWLTXH������D����'LH�%RGHQQ�W]XQJ�GHU�6FKZHL]���/·XWLOLVDWLRQ�GX�VRO�HQ�6XLVVH�
$UHDOVWDWLVWLN�����������6WDWLVWLTXH�GH�OD�VXSHUILFLH����������5HVXOWDWH�QDFK�*HPHLQGHQ���5pVXOWDWV�SDU�FRPPXQH��%HUQH�

%XQGHVDPW�I�U�6WDWLVWLN������E���*(267$7���%HQ�W]HUKDQGEXFK���0DQXHO�G·XWLOLVDWHXU��%HUQ�

%XQGHVDPW�I�U�6WDWLVWLN����������'LH�%RGHQQ�W]XQJ�GHU�6FKZHL]��$UHDOVWDWLVWLN����������5HVXOWDWH�QDFK�.DQWRQHQ�XQG�%H]LUNHQ�
%HUQ�

2IILFH�IpGpUDO�GH�OD�VWDWLVWLTXH����������/·XWLOLVDWLRQ�GX�VRO�HQ�6XLVVH��6WDWLVWLTXH�GH�OD�VXSHUILFLH����������5pVXOWDWV�SDU�FDQWRQ�HW
GLVWULFW��%HUQH�

6FKZHL]HULVFKH�,QIRUPDWLNNRQIHUHQ]��$UEHLWVJUXSSH�*HRJUDSKLVFKH�,QIRUPDWLRQVV\VWHPH�����������6,.�*,6�(PSIHKOXQJHQ������
%HUQ�

6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH����������/DQG�XVH�LQ�6ZLW]HUODQG��PDS�DW�D�VFDOH�RI������������WH[WV�LQ�*HUPDQ��)UHQFK��,WDOLDQ
DQG�(QJOLVK��%HUQH�

6ZLVV�)HGHUDO�6WDWLVWLFDO�2IILFH����������*(267$7���7KH�VHUYLFH�IRU�6SDWLDO�'DWD�LQ�WKH�6ZLVV�)HGHUDO�$GPLQLVWUDWLRQ��%HUQH�

8IILFLR�IHGHUDOH�GL�VWDWLVWLFD����������/·XWLOL]D]]LRQH�GHO�VXROR�LQ�6YL]]HUD��6WDWLVWLFD�GHOOD�VXSHUILFLH����������5HVXOWDWL�SHU
FDQWRQL�H�GLVWUHWWL��%HUQD�


