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/RQGRQ��*RYHUQPHQW�2IÀFH�IRU�6FLHQFH��KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�XSORDGV�
V\VWHP�XSORDGV�DWWDFKPHQWBGDWD�ÀOH��������JV������GLVWULEXWHG�OHGJHU�WHFKQRORJ\�
SGI�

• :DWHUV��5LFKDUG���������$XWRPDWHG�&RPSDQ\�5DLVHV�(TXLYDOHQW�RI�����P�LQ�'LJLWDO�
&XUUHQF\�� )LQDQFLDO� 7LPHV�� ��� 0D\� ������ KWWSV���ZZZ�IW�FRP�FRQWHQW����H���D�
�ED����H��E����FGGGH��FD����

• :HZHJH��/XLJL���������7KH�'LJLWDO�%DQNLQJ�5HYROXWLRQ��Q�S���/XLJL�:HZHJH��H%RRN�
,6%1��������������������

• :LONLQV��&DURO\Q�DQG�*DHW]��*HUU\���������&RXOG�'/7�8QGHUSLQ�DQ�(QWLUH�:KROHVDOH�
3D\PHQW�6\VWHP"��7KH�*OREH�DQG�0DLO��KWWSV���ZZZ�WKHJOREHDQGPDLO�FRP�UHSRUW�
RQ�EXVLQHVV�URE�FRPPHQWDU\�FRXOG�GOW�XQGHUSLQ�DQ�HQWLUHZKROHVDOH�SD\PHQW�
V\VWHP�DUWLFOH����������

• :LOVRQ��-D\�'���-U����������&UHDWLQJ�6WUDWHJLF�9DOXH�WKURXJK�)LQDQFLDO�7HFKQRORJ\��
+RERNHQ��1-��:LOH\�

• :RUOG� (FRQRPLF� )RUXP� �������� %H\RQG� )LQWHFK�� $� 3UDJPDWLF� $VVHVVPHQW� RI�
'LVUXSWLYH�3RWHQWLDO�LQ�)LQDQFLDO�6HUYLFHV��Q�S��>*HQHYD@��:RUOG�(FRQRPLF�)RUXP�

• <X�� ;LQJMLH�� .\ZH�� 6X�0RQ� DQG� /L��<LQJMLX� �������� 6HFXULW\� ,VVXHV� RI� LQ�6WRUH�
0RELOH�3D\PHQW��LQ��'DYLG�.XR�&KXHQ�/HH��5REHUW�+��'HQJ��HGV����+DQGERRN�RI�
%ORFNFKDLQ��'LJLWDO� )LQDQFH�� DQG� ,QFOXVLRQ��9RO�� ��� /RQGRQ��$FDGHPLF�3UHVV�� SS��
��������

• =DIDU��6DPHH���������$�%LWFRLQ�DQG�%ORFNFKDLQ�3D\PHQW�6\VWHP��)LQH[WUD��KWWSV���
ZZZ�ÀQH[WUD�FRP�EORJSRVWLQJ�������D�ELWFRLQ�DQG�EORFNFKDLQ�SD\PHQW�V\VWHP�
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• 3KLOOLSV��/L]���������3HHU�WR�3HHU�([FKDQJH�)LUPV�&XW�RXW�WKH�%DQNV�DQG�%URNHUV��7KH�
7HOHJUDSK�����1RYHPEHU�������KWWS���ZZZ�WHOHJUDSK�FR�XN�ÀQDQFH�SHUVRQDOÀQDQFH�
H[SDW�PRQH\����������3HHU�WR�SHHU�H[FKDQJH�ÀUPV�FXWRXW�WKH�EDQNV�DQG�EURNHUV�
KWPO�

• 5DM�� 3HWKXUX� DQG� 5DPDQ��$QXSDPD� &�� �������� 7KH� ,QWHUQHW� RI� 7KLQJV�� (QDEOLQJ�
7HFKQRORJLHV��3ODWIRUPV��DQG�8VH�&DVHV��%RFD�5DWRQ��&5&�3UHVV�

• 6DUUHDO��5XWK� ��������+LVWRU\�RI�2QOLQH�%DQNLQJ��+RZ� ,QWHUQHW�%DQNLQJ�%HFDPH�
0DLQVWUHDP�� *2%DQNLQJ5DWHV�� KWWSV���ZZZ�JREDQNLQJUDWHV�FRP�EDQNLQJ�KLVWRU\�
RQOLQH�EDQNLQJ��

• 6FKXOWH�� 3DXO� ��������0RELOH� 7HFKQRORJ\�� 7KH� 1HZ� %DQNLQJ�0RGHO� &RQQHFWLQJ�
/HQGLQJ�WR�WKH�6RFLDO�1HWZRUN��LQ��'DYLG�.XR�&KXHQ�/HH��5REHUW�+��'HQJ��HGV����
+DQGERRN�RI�%ORFNFKDLQ��'LJLWDO�)LQDQFH��DQG�,QFOXVLRQ��9RO����/RQGRQ��$FDGHPLF�
3UHVV��SS����������

• 6KDGDE��+RXPDQ� ��������:KDW�$UH�6PDUW�&RQWUDFWV�� DQG�:KDW�&DQ�:H�'R�ZLWK�
7KHP"�� &RLQ� &HQWHU�� ��� 'HFHPEHU� ������ KWWSV���FRLQFHQWHU�RUJ�HQWU\�ZKDW�DUH�
VPDUW�FRQWUDFWV�DQG�ZKDW�FDQ�ZH�GR�ZLWK�WKHP�

• 6LURQL�� 3DROR� �������� )LQWHFK� ,QQRYDWLRQ�� )URP� 5RER�$GYLVRUV� WR� *RDOV�%DVHG�
,QYHVWLQJ�DQG�*DPLÀFDWLRQ��&KLFKHVWHU��:LOH\�

• 6NLQQHU�� &KULV� �������� 'LJLWDO� %DQN�� 6WUDWHJLHV� WR� 6XFFHG� DV� D� 'LJLWDO� %DQN��
6LQJDSRUH��0DUVKDOO�&DYHQGLVK�%XVLQHVV�

• 6N\ULXV�� 5LPY\GDV�� *LULXQLHQH�� *LQWDUH�� .DWLQ�� ,JRU�� .D]LPLDQHF�� 0LFKDLO�� DQG�
æLOLQVNDV��5DLPXQGDV���������7KH�3RWHQWLDO�RI�%LJ�'DWD�LQ�%DQNLQJ��LQ��6��6ULQLYDVDQ�
�HG����*XLGH�WR�%LJ�'DWD�$SSOLFDWLRQV��&KDP��6SULQJHU�,QWHUQDWLRQDO��SS����������

• 6OHH��7RP���������:KDW·V�<RXUV�,V�0LQH��$JDLQVW�WKH�6KDULQJ�(FRQRP\��1HZ�<RUN�
DQG�/RQGRQ��25�%RRNV�

• 6WRQH��%UDG���������7KH�(YHU\WKLQJ�6WRUH��-HII�%H]RV�DQG�WKH�$JH�RI�$PD]RQ��1HZ�
<RUN��/LWWOH��%URZQ�DQG�&RPSDQ\�

• 6XQGDUDUDMDQ��$UXQ���������7KH�6KDULQJ�(FRQRP\��7KH�(QG�RI�(PSOR\PHQW�DQG�WKH�
5LVH�RI�&URZG�%DVHG�&DSLWDOLVP��&DPEULGJH��0DVVDFKXVHWWV��7KH�0,7�3UHVV�

• 6ZDQ��0HODQLH���������%ORFNFKDLQ��%OXHSULQW�IRU�D�1HZ�(FRQRP\��6HEDVWRSRO��&$��
2·5HLOO\�

• 6ZLIW� �������� ���$GGLWLRQDO� *OREDO� %DQNV� -RLQ� WKH� 6ZLIW� *SL� %ORFNFKDLQ� 3URRI�
RI� &RQFHSW�� �� -XO\� ������ KWWSV���ZZZ�VZLIW�FRP�QHZV�HYHQWV�SUHVV�UHOHDVHV����
DGGLWLRQDOJOREDO�EDQNV�MRLQ�WKH�VZLIW�JSL�EORFNFKDLQ�SURRI�RI�FRQFHSW�

• 6ZLVV� 5H� �Q�G�� >����@��� ,QVXUHUV� DQG� 5HLQVXUHUV� /DXQFK� %ORFNFKDLQ� ,QLWLDWLYH��
KWWS���ZZZ�VZLVVUH�FRP�UHLQVXUDQFH�LQVXUHUVBDQGBUHLQVXUHUVBODXQFKBEORFNFKDLQB�
LQLWLDWLYH�KWPO�

• 8.�*RYHUQPHQW�&KLHI�6FLHQWLÀF�$GYLVHU� ��������'LVWULEXWHG�/HGJHU�7HFKQRORJ\��
%H\RQG�%ORFN�&KDLQ���$�5HSRUW�E\�WKH�8.�*RYHUQPHQW�&KLHI�6FLHQWLÀF�$GYLVHU��
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6WDELOLW\�5HSRUW�������.XDOD�/XPSXU��,)6%�
• ,26&2� >,QWHUQDWLRQDO� 2UJDQL]DWLRQ� RI� 6HFXULWLHV� &RPPLVVLRQV@� �������� ,26&2�

5HVHDUFK�5HSRUW�RQ�)LQDQFLDO�7HFKQRORJLHV��)LQWHFK����,26&2��KWWSV���ZZZ�LRVFR�
RUJ�OLEUDU\�SXEGRFV�SGI�,26&23'����SGI��

• ,UUHUD��$QQD� ��������:K\� WKH�5�&(9�%ORFNFKDLQ�&RQVRUWLXP� ,V� 6SOLQWHULQJ� DQG�
:KDW� 7KDW� 6LJQDOV�� 'DLO\� )LQWHFK�� %DQN� ,QQRYDWLRQ�� ��� 1RYHPEHU� ������ KWWS���
EDQNLQQRYDWLRQ�QHW���������ZK\�WKH�U�FHY�EORFNFKDLQ�FRQVRUWLXP�LV�VSOLQWHULQJ�
DQG�ZKDW�WKDW�VLJQDOV��

• -XQJ�� 6XN�<HH� �������� %ORFNFKDLQ� &RQVRUWLXP� /DXQFKHG� LQ� 6RXWK� .RUHD��
%XVLQHVV� .RUHD�� �� 'HFHPEHU� ������ KWWS���ZZZ�EXVLQHVVNRUHD�FR�NU�HQJOLVK�QHZV�
PRQH\�������EODFNFKDLQ�PRYHPHQW�EORFNFKDLQ�FRQVRUWLXP�ODXQFKHG�VRXWK�NRUHD�

• .LQJ��%UHWW���������%DQN������:K\�%DQNLQJ�,V�1R�/RQJHU�6RPHZKHUH�<RX�*R�EXW�
6RPHWKLQJ�<RX�'R��6LQJDSRUH��:LOH\�

• /DURVH�� 'DQLHO� 7�� DQG� /DURVH�� &KDQWDO� '�� �������� 'DWD� 0LQLQJ� DQG� 3UHGLFWLYH�
$QDO\WLFV���QG�HG���+RERNHQ��1-��-RKQ�:LOH\�	�6RQV��

• -HQLN�� ,YR�� /\PDQ�� 7LPRWK\�� DQG� 1DYD�� $OHVVDQGUR� �������� &URZGIXQGLQJ� DQG�
)LQDQFLDO�,QFOXVLRQ�>:RUNLQJ�3DSHU@��:DVKLQJWRQ��'&��&*$3�

• 0RUDELWR��9LQFHQ]R� ��������%XVLQHVV� ,QQRYDWLRQ� WKURXJK�%ORFNFKDLQ��1HZ�<RUN��
1<��6SULQJHU�

• 0RXJD\DU�� :LOOLDP� �������� 7KH� %XVLQHVV� %ORFNFKDLQ�� 3URPLVH�� 3UDFWLFH�� DQG�
$SSOLFDWLRQ�RI�WKH�1H[W�,QWHUQHW�7HFKQRORJ\��+RERNHQ��1-��:LOH\�

• 1DNDPRWR��6DWRVKL��Q�G��>����@���%LWFRLQ��$�3HHU�WR�3HHU�(OHFWURQLF�&DVK�6\VWHP��
KWWSV���ELWFRLQ�RUJ�ELWFRLQ�SGI�

• 1DUD\DQDQ��$UYLQG��%RQQHDX��-RVHSK��)HOWHQ��(GZDUG��0LOOHU��$QGUHZ��DQG�*ROGIHGHU��
6WHYHQ� �������� %LWFRLQ� DQG� &U\SWRFXUUHQF\� 7HFKQRORJLHV�� $� &RPSUHKHQVLYH�
,QWURGXFWLRQ��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

• 1GXQJ·X�� 1MXJXQD� �������� 7KH� 0�3HVD� 7HFKQRORJLFDO� 5HYROXWLRQ� IRU� )LQDQFLDO�
6HUYLFHV�LQ�.HQ\D��$�3ODWIRUP�IRU�)LQDQFLDO�,QFOXVLRQ��LQ��'DYLG�.XR�&KXHQ�/HH��
5REHUW�+��'HQJ��HGV����+DQGERRN�RI�%ORFNFKDLQ��'LJLWDO�)LQDQFH��DQG�,QFOXVLRQ��9RO��
���/RQGRQ��$FDGHPLF�3UHVV��SS��������

• 1LFROHWWL��%HUQDUGR���������0RELOH�%DQNLQJ��(YROXWLRQ�RU�5HYROXWLRQ"��%DVLQJVWRNH��
3DOJUDYH�0DFPLOODQ�

• 3DWZDUGKDQ��$QMX� �������� )LQDQFLDO� ,QFOXVLRQ� LQ� WKH�'LJLWDO�$JH�� LQ�� 'DYLG�.XR�
&KXHQ�/HH��5REHUW�+��'HQJ��HGV����+DQGERRN�RI�%ORFNFKDLQ��'LJLWDO�)LQDQFH��DQG�
,QFOXVLRQ��9RO����/RQGRQ��$FDGHPLF�3UHVV��SS��������

• 3DWZDUGKDQ��$QMX������D���3HHU�WR�3HHU�/HQGLQJ��LQ��'DYLG�.XR�&KXHQ�/HH��5REHUW�
+��'HQJ� �HGV����+DQGERRN�RI�%ORFNFKDLQ��'LJLWDO� )LQDQFH�� DQG� ,QFOXVLRQ��9RO�� ���
/RQGRQ��$FDGHPLF�3UHVV��SS����������
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• %XWHULQ�� 9LWDOLN� �������� :K\� &U\SWRHFRQRPLFV� DQG� ;�5LVN� 5HVHDUFKHUV� 6KRXOG�
/LVWHQ� WR� (DFK� 2WKHU� 0RUH�� 0HGLXP�� �� -XO\� ������ KWWSV���PHGLXP�FRP�#
9LWDOLN%XWHULQ�ZK\�FU\SWRHFRQRPLFV�DQG�[�ULVN�UHVHDUFKHUV�VKRXOG�OLVWHQ�WR�HDFK�
RWKHU�PRUH�D�GE��E�H��E���MTY]�KQW�

• &DSJHPLQL�&RQVXOWLQJ���������6PDUW�&RQWUDFWV�LQ�)LQDQFLDO�6HUYLFHV��*HWWLQJ�IURP�
+\SH� WR�5HDOLW\�� �&DSJHPLQL��KWWSV���ZZZ�FDSJHPLQL�FRQVXOWLQJ�FRP�VLWHV�GHIDXOW�
ÀOHV�UHVRXUFH�SGI�VPDUW�FRQWUDFWV�SGI��

• &KDVH�� 5RELQ� �������� 3HHUV� ,QF�� +RZ� 3HRSOH� DQG� 3ODWIRUPV� $UH� ,QYHQWLQJ� WKH�
&ROODERUDWLYH�(FRQRP\�DQG�5HLQYHQWLQJ�&DSLWDOLVP��1HZ�<RUN��1<��3XEOLF$IIDLUV�

• &ODUN�� 'XQFDQ� �������� $OLEDED�� 7KH� +RXVH� 7KDW� -DFN� 0D� %XLOW�� /RQGRQ��
+DUSHU&ROOLQV�

• 'DQQHQ��&KULV���������,QWURGXFLQJ�(WKHUHXP�DQG�6ROLGLW\��1HZ�<RUN��1<��6SULQJHU�
6FLHQFH�%XVLQHVV�0HGLD�

• 'DZHL��/LX��$Q]L��+X��DQG�*HQ��/L���������%LJ�'DWD�7HFKQRORJ\��$SSOLFDWLRQ�DQG�
&DVHV��LQ��'DYLG�.XR�&KXHQ�/HH��5REHUW�+��'HQJ��HGV����+DQGERRN�RI�%ORFNFKDLQ��
'LJLWDO�)LQDQFH��DQG�,QFOXVLRQ��9RO����/RQGRQ��$FDGHPLF�3UHVV��SS��������

• (YDQV�� 'DYLG� 6�� DQG� 6FKPDOHQVHH�� 5LFKDUG� �������� 0DWFKPDNHUV�� 7KH� 1HZ�
(FRQRPLFV�RI�3ODWIRUP�%XVLQHVVHV��%RVWRQ��0$��+DUYDUG�%XVLQHVV�5HYLHZ�3UHVV�

• (YU\�)LQDQFLDO�6HUYLFHV��Q�G��>����@���%ORFNFKDLQ��3RZHULQJ�WKH�,QWHUQHW�RI�9DOXH���
:KLWHSDSHU��2VOR��(YU\�

• )DQ��-LDQTLQJ��+DQ��)DQJ��DQG�/LX��+DQ���������&KDOOHQJHV�RI�%LJ�'DWD�$QDO\VLV��LQ��
1DWLRQDO�6FLHQFH�5HYLHZ���������SS����������

• )LQOD\�� 6WHYHQ� �������� 3UHGLFWLYH� $QDO\WLFV�� 'DWD� 0LQLQJ� DQG� %LJ� 'DWD� 0\WKV��
0LVFRQFHSWLRQV�DQG�0HWKRGV��%DVLQJVWRNH��3DOJUDYH�0DFPLOODQ�

• *DQGRPL��$PLU�DQG�+DLGHU��0XUWD]D���������%H\RQG�WKH�+\SH��%LJ�'DWD�&RQFHSWV��
0HWKRGV��DQG�$QDO\WLFV��LQ��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW������
SS����������

• *UHHQVSDQ��*LGHRQ� ��������6PDUW�&RQWUDFWV� DQG� WKH�'$2� ,PSORVLRQ��7KH�7UDJLF�
&RPELQDWLRQ�RI�,QHYLWDEOH�%XJV�DQG�,PPXWDEOH�&RGH��0XOWL&KDLQ�����-XQH�������
KWWS���ZZZ�PXOWLFKDLQ�FRP�EORJ���������VPDUW�FRQWUDFWV�WKH�GDR�LPSORVLRQ��

• +LOOLV�� .HQ�� 3HWLW��0LFKDHO�� DQG� -DUUHWW�� .\OLH� ��������*RRJOH� DQG� WKH� &XOWXUH� RI�
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FHUWDLQO\�QRW�WKH�ULJKW�LQYHVWPHQW�YHKLFOH�IRU�UHWDLO�LQYHVWRUV�

$OO�WUDQVDFWLRQV�EHWZHHQ�WKH�IXQGHUV�DQG�SURVSHFWLYH�LQYHVWRUV�RI�7KH�'$2�
ZHUH�PDGH�RQOLQH��$�WUDGLWLRQDO�LQYHVWPHQW�FRQWUDFW�LV�W\SLFDOO\�FRQFOXGHG�
EHWZHHQ�WZR��RU�PRUH��SDUWLHV��DQG�XQWLO�UHFHQWO\�HDFK�SDUW\�FRXOG�VDIHO\�
DVVXPH�WKDW�WKH�RWKHU�SDUW\�LV�D��QDWXUDO�RU�OHJDO��SHUVRQ�WKDW�FDQ�HQWHU�LQWR�
D�YDOLG�FRQWUDFW��7KLV�LV�QRW�QHFHVVDULO\�VR�IRU�RQOLQH�FRPPXQLFDWLRQV�WKDW�
ORRN� OLNH� D� FRQWUDFW� EXW� DFWXDOO\� DUH� QRQH� EHFDXVH� WKH� RWKHU� SDUW\� LV� QRW�
LQFRUSRUDWHG� DQG� KHQFH� GRHV� QRW� KDYH� D� OHJDO� SHUVRQDOLW\��$V� ORQJ� DV� DQ�
HQWLW\��ZKLFK�PD\�EH�D�JOREDO�QHWZRUN�ZLWK�SDUWLFLSDQWV�LQ�PDQ\�GLIIHUHQW�
MXULVGLFWLRQV�� LV� UHJLVWHUHG� RU� OLFHQVHG� QRZKHUH�� LW� LV� DOVR� QRW� UHJXODWHG��
7KLV�OHDYHV�WKH�UHVSRQVLELOLW\�IRU�WKH�YHULÀFDWLRQ�RI�WKH�OHJDO�VWDWXV�WR�WKH�
FRPPXQLFDWLQJ�SDUWLHV��$QRWKHU�SHFXOLDULW\� LV� WKDW�D� WUDGLWLRQDO� �´IDFH�WR�
IDFHµ�� FRQWUDFW� XVXDOO\� GRHV� QRW� DFWLYDWH� D� FRPSXWHU� FRGH� WKDW� VWDUWV� DQ�
LPPXWDEOH�VHOI�HQIRUFLQJ�VHULHV�RI�DFWLRQV��DV�D�VPDUW�FRQWUDFW�GRHV��7KLV�
KDSSHQV� TXLWH� RIWHQ� WKH� FDVH� LQ� RQOLQH� FRQWUDFWV� �H�FRPPHUFH��� EXW� WKH�
DFWLYDWHG�FRPSXWHU�FRGH� LV�XVXDOO\� IDU� OHVV�FRPSOH[� WKDQ� WKDW�RI�D�'$2��
7KHUH�LV�QR�FHQWUDO�DXWKRULW\�LQ�D�EORFNFKDLQ�EDVHG�'$2�WKDW�FRXOG�VWRS�D�
VHOI�HQIRUFLQJ�SURFHVV�HYHQ�LI�LW�EHFRPHV�DSSDUHQW�WKH�UHVXOWV�DUH�FRQWUDU\�
WR�WKH�LQWHQWLRQV�RI�WKH�SDUWLHV�LQYROYHG��$QRWKHU�FKDOOHQJH�SRVH�LQYHVWPHQW�
GHFLVLRQV�E\�PDMRULW\�YRWLQJ��7KH� MRLQW�FDSLWDO�RI�DOO�'$2�PHPEHUV�ZLOO�
EH�LQYHVWHG�LQ�WKRVH�DVVHWV�RU�SURMHFWV�WKDW�KDYH�EHHQ�FKRVHQ�E\�D�PDMRULW\�
YRWH��7KLV� LPSOLHV� WKDW� WKHUH� LV� QR� LQGLYLGXDO� H[LW� RSWLRQ��:KLFK�²� DJDLQ�
²� PDNHV� D� '$2� XQVXLWDEOH� �DQG� LPSHUPLVVLEOH"�� IRU� UHWDLO� FOLHQWV��$QG�
ÀQDOO\��WKH�GHEDWH�RQ�WKH�OHJDO�TXDOLW\�RI�D�FRPSXWHU�FRGH�ZLWK�LUUHYHUVLEOH�
FRQVHTXHQFHV�²�´FRGH�DV�ODZµ�²�KDV�QRW�\HW�FRPH�WR�D�JHQHUDOO\�DFFHSWHG�
FRQFOXVLRQ�

�����7KH�VDOH�RI�&)'V�WR�UHWDLO�FOLHQWV�LV�UHVWULFWHG�RU�SURKLELWHG�LQ�D�JURZLQJ�QXPEHU�RI�MXULVGLFWLRQV��EXW�RIWHQ�RQO\�VLQFH�
WKH�ODVW�TXDUWHU�RI�������$�'2$�FRXOG�EHFRPH�D�FKDQQHO�IRU�WKH�VDOH�RI�RWKHUZLVH�UHVWULFWHG�&)'V�WR�UHWDLO�FXVWRPHUV�WKDW�
FRXOG�RQO\�EH�FRQWUROOHG�E\�D�WUDQVQDWLRQDO��RU�HYHQ�JOREDO��FRRSHUDWLRQ�RI�UHJXODWRUV�
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DUH�EDVHG�RQ�WKHLU�GLUHFW�PDMRULW\�YRWLQJ����	$�JURXS�RI�´FXUDWRUVµ�SUHSDUHV�
WKH�GHFLVLRQ�E\�´ZKLWHOLVWLQJµ�LQYHVWPHQW�SURMHFWV��L�H��E\�WKH�YHULÀFDWLRQ�RI�
WKH�LGHQWLW\�RI�IXQG�VHHNHUV�DQG�WKH�OHJDOLW\�RI�SURSRVHG�SURMHFWV�

%HIRUH�LW�EHFDPH�RSHUDWLRQDO��7KH�'$2�LPSORGHG�LQ�-XQH������DIWHU�D�KDFNHU�
OHDNHG�DERXW�RQH�WKLUG�RI�LWV�IXQGV�IRU�LQYHVWPHQWV��DSSUR[��86'���PQ��WR�
D�VXEVLGLDU\�DFFRXQW�ZKHUH�WKH�PRQH\�ZDV�IUR]HQ��L�H��QRERG\�KDG�DFFHVV�
WR� LW�XQGHU� WKH�H[LVWLQJ�FRGH��7KH�UHPDUNDEOH�SRLQW� LV� WKDW� WKH�KDFNHU�GLG�
QRW�PDQLSXODWH� WKH� FRGH�EXW�XVHG�D� VSHFLÀF� URXWLQH� �D� VSOLWWLQJ� IXQFWLRQ��
HPEHGGHG�LQ�WKH�FRGH�LQ�D�ZD\�TXLWH�GLIIHUHQW�IURP�ZKDW�WKH�SURJUDPPHUV�
KDG�LQWHQGHG����	�,Q�RWKHU�ZRUGV��WKH�FRGH�ZRUNHG�H[DFWO\�DV�SUHVFULEHG��EXW�
LW�SURGXFHG�UHVXOWV�GLIIHUHQW�IURP�ZKDW�ZDV�LQWHQGHG��´7KH�LVVXH�«�ZDV�D�
GLYHUJHQFH�RI� VRIWZDUH�GHYHORSHUV·� FRPSOH[� LQWHQW��KDYLQJ�D� VSHFLÀF�XVH�
LQ�PLQG� IRU� WKH�VSOLWWLQJ� IXQFWLRQ��DQG� WKH�GH�IDFWR� UHVXOW�RI� WKH�VRIWZDUH�
LPSOHPHQWDWLRQµ����	 

,Q�D�VW\OLVHG�IRUP��D�'$2�DV�D�FROOHFWLYH�LQYHVWPHQW�YHQWXUH�FRQVLVWV�RI�����D�
PRGHUDWRU�ZKR�FRPPXQLFDWHV�WKH�LGHD�RI�WKH�VFKHPH�ZLWK�VRPH�LQIRUPDWLRQ�
RQ�WKH�HQYLVDJHG�W\SHV�RI�LQYHVWPHQW�SURMHFWV�DQG�����SDUWLFLSDQWV�ZKR��D��
LQVWDOO�DQ��RSHQ�VRXUFH��VRIWZDUH�WKDW�HVWDEOLVKHV�WKH�LQYHVWRUV·�QHWZRUN�DQG�
IDFLOLWDWHV� WKH� SURMHFW� SUHVHQWDWLRQ� DQG� VHOHFWLRQ� E\�PDMRULW\� YRWLQJ�� DQG�
�E��FRQWULEXWH� WR� WKH�FDSLWDO�RI� WKH� LQYHVWPHQW�SRRO��7KH�SDUWLFLSDQWV�PD\�
QRW�NQRZ�HDFK�RWKHU�DQG� WKH� LQGLYLGXDO�FDSLWDO�FRQWULEXWLRQV�RI� WKH�RWKHU�
PHPEHUV�� DQG� WKH\� GR� QRW� KDYH� DQ\� FRQWUDFWV� DPRQJ� WKHPVHOYHV�� 7KH\�
DOVR�GR�QRW�KDYH�DQ�H[SOLFLW�FRQWUDFW�ZLWK�WKH�PRGHUDWRU�ZKR�SURYLGHG�WKH�
RSHQ�VRXUFH�VRIWZDUH�DQG�RUJDQLVHV�WKH�SUHVHQWDWLRQ�RI�LQYHVWPHQW�SURMHFWV��
7KH� LQYHVWPHQW� SURMHFWV� FRXOG� EH�� LQ� SULQFLSOH�� RI� DQ\� FRQFHLYDEOH� W\SH��
'$2V�RI�WKLV�W\SH�SRVH�PDMRU�FKDOOHQJHV�WR�UHJXODWRUV�DQG�ODZ\HUV��$�ÀUVW�
FKDOOHQJH�LV�WKDW�D�'$2�LV�QRW�UHJLVWHUHG�DQ\ZKHUH��GRHV�QRW�KDYH�D�OHJDO�
SHUVRQDOLW\��DQG�PD\�EH�FRPSRVHG�RI�PHPEHUV�LQ�D�YDULHW\�RI�MXULVGLFWLRQV��
7KLV�PDNHV�LW�H[WUHPHO\�GLIÀFXOW�IRU�QDWLRQDO�DXWKRULWLHV�WR�UHJXODWH�'$2V�LI�
WKH\�VHH�D�QHHG�WR�GR�VR��EHFDXVH�'$2V�PD\�DWWUDFW�WHFK�VDYY\�LQGLYLGXDOV�
ZLWK�OLWWOH�RU�QR�LQYHVWPHQW�H[SHULHQFH�

7KHVH� UHWDLO� LQYHVWRUV� FRXOG� EH� H[SRVHG� WR� H[WUHPHO\� KLJK� ULVNV� ²� HYHQ�
EH\RQG� D� WRWDO� ORVV� RI� WKHLU� LQLWLDO� FDSLWDO� LI�� IRU� H[DPSOH�� VSHFXODWLYH�
GHULYDWLYHV� EDVHG� RQ� FRQWUDFWV� IRU� GLIIHUHQFH� �&)'V�� ZHUH� VHOHFWHG� E\�

�����´,QYHVWRUV�LQ�7KH�'$2�KDYH�YRWLQJ�ULJKWV�WKDW�SHUPLW�WKHP�WR�FROOHFWLYHO\�GHWHUPLQH�ZKHWKHU�SURMHFWV�DUH�IXQGHG��
(DFK�LQYHVWRU�KDV�D�YRWLQJ�VKDUH�WKDW�LV�SURSRUWLRQDO�WR�WKH�DPRXQW�RI�WRNHQV�WKH�LQYHVWRU�'$2�KHOG��7KH�YRWLQJ�LQYHVWRU�
KDV�WKH�DELOLW\�WR�LUUHYRFDEO\�YRWH�RQFH�SHU�SURSRVDO��DQG�D�YRWH�IUHH]HV�WKDW�LQYHVWRU·V�'$2�WRNHQV��+RZHYHU��IRU�7KH�
'$2�WR�HQJDJH�LQ�DQ\�LQYHVWPHQW�DFWLYLW\��DW�OHDVW�����RI�LWV�'DR�7RNHQ�KROGHUV�PXVW�YRWH�IRU�WKH�SURMHFWµ��+LQNHV�������
�����)RU�PRUH�GHWDLOV�VHH�*UHHQVSDQ������
�����%XWHULQ������



273

WKH�UHVLGXDO�WHUP�RQ�VRPH�SUHGLFWRU�YDULDEOHV���7KLV�FDQ�IUHTXHQWO\�RFFXU�LQ�ELJ�
GDWD�DQDO\VLV�DV�D�UHVXOW�RI�VHOHFWLRQ�ELDVHV��PHDVXUHPHQW�HUURUV�DQG�RPLWWHG�
YDULDEOHV�

%HFDXVH�RI� WKHVH�SHFXOLDULWLHV��H[LVWLQJ�VRSKLVWLFDWHG�VWDWLVWLFDO�PHWKRGV�KDYH� WR�EH�
DGDSWHG�DQG�PRGLÀHG�EHIRUH�WKH\�FDQ�FRQVWLWXWH�WKH�FRUH�RI�SUHGLFWLYH�PRGHOV��7KHUH�
LV�D�ODUJH�DQG�JURZLQJ�QXPEHU�RI�GLIIHUHQW�PRGHOV��3URVSHFWLYH�XVHUV�IDFH�WKH�SUREOHP�
RI�VHOHFWLQJ� WKH�DSSURSULDWH�PRGHO��7KLV� UHTXLUHV�DQ�XQGHUVWDQGLQJ�RI� WKH� WHFKQLFDO�
IHDWXUHV�RI�WKH�YDULRXV�PRGHOV��,W�LV�EH\RQG�WKH�VFRSH�RI�WKLV�VXUYH\�WR�JR�LQWR�WKHVH�
GHWDLOV��)RU�D�´IRUPXOD�IUHHµ�VXUYH\�RI�WKH�EDVLFV�RI�WKH�PRVW�FRPPRQO\�XVHG�W\SHV�
RI�SUHGLFWLYH�PRGHOV�VHH�)LQOD\�������IRU�D�NLQG�RI�´IRUPXOD�ORDGHGµ�WH[WERRN�VHH�
/DURVH�DQG�/DURVH�������IRU�D�VXPPDU\�RI�DQDO\WLFDO�SODWIRUPV�LQ�DQ�,7�SHUVSHFWLYH�
VHH�6N\ULXV�HW�DO��������

Appendix

“THE DAO”

2QH�RI�WKH�HDUOLHVW�DQG�PRVW�DPELWLRXV�VPDUW�FRQWUDFW�VWUXFWXUH�ZDV�ODXQFKHG�
LQ�������L�H��URXJKO\�RQH�\HDU�DIWHU�WKH�UROO�RXW�RI�WKH�(WKHUHXP�EORFNFKDLQ��
QDPHO\�D�V\VWHP�RI�VPDUW�FRQWUDFWV�WKDW�IRUPHG�D�GHFHQWUDOLVHG�DXWRQRPRXV�
RUJDQLVDWLRQ� �'$2���'$2V�DUH� ´VRSKLVWLFDWHG�DUUDQJHPHQWV�RI� ULJKWV� DQG�
SRZHUV� HQFRGHG� WKURXJK� VPDUW� FRQWUDFWV� WKDW� HPXODWH� WKH� DWWULEXWHV� DQG�
DFWLYLWLHV� RI� EXVLQHVV� HQWLWLHV� RU� UHJXODWHG� ÀQDQFLDO� FRQWUDFWV�� LQFOXGLQJ�
LQVXUDQFH��IXWXUHV��RSWLRQV��HWF���	�µ���7KH�LQLWLDWRUV�RI�WKH�ÀUVW�'$2�ODXQFKHG�
WKHLU�'$2�ZLWK�WKH�QDPH�´7KH�'$2µ�RQ�WKH�(WKHUHXP�EORFNFKDLQ�LQ�$SULO�
������ 7KH� DLP� RI� 7KH� '$2� ZDV� WR� HPXODWH� D� NLQG� RI� LQYHVWRU�GLUHFWHG�
HTXLW\� FURZGIXQGLQJ� RU� YHQWXUH� FDSLWDO� VFKHPH�� 6RPH� RI� WKH� RXWVWDQGLQJ�
IHDWXUHV�ZHUH���	�LWV�RSHQ�VRXUFH�DUFKLWHFWXUH��LWV�ÀQDQFLQJ�E\�WKHQ�WKH�ODUJHVW�
FURZGIXQGLQJ�FDPSDLJQ��DWWUDFWLQJ��������LQYHVWRUV�DQG�D�FDSLWDO�RI�DSSUR[��
86'���PQ��LQ�0D\�������DQG�WKH�IDFW�WKDW�7KH�'$2�LV�QR�FRUSRUDWLRQ��,W�
KDV�QR�OHJDO�SHUVRQDOLW\�DQG�LV�QRW�UHJLVWHUHG�RU�OLFHQVHG�DQ\ZKHUH��DOWKRXJK�
LW�RSHUDWHV�LQ�WKH�UHJXODWHG�ÀQDQFH�LQGXVWU\���,WV�JRYHUQDQFH�V\VWHP�KDV�QR�
PDQDJHUV�RU�ERDUG�RI�GLUHFWRUV�EXW�RQO\�VKDUHKROGHUV��LQYHVWPHQW�GHFLVLRQV�

�����+LQNHV������
�����6HH�:DWHUV�������%UDPDQDWKDQ������
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VWUXFWXUHV�IRU�FRPPXQLW\�GHWHFWLRQ�DQG�VRFLDO�LQÁXHQFH�DQDO\VLV��H�J��E\�VRFLDO�
DQG�DFWLYLW\�JUDSKV�����	

6RIWZDUH�SDFNDJHV�DUH�DYDLODEOH�IRU�WKH�YDULRXV�W\SHV�RI�DQDO\WLFV��EXW�DV�DQ�DOWHUQDWLYH�
WR�LQ�KRXVH�SURFHVVLQJ�FDSDELOLWLHV�VHUYLFHV�RI�VSHFLDOLVHG�GDWD�DQDO\VLV�ÀUPV�FDQ�EH�
XWLOL]HG��

Predictive Analytics
+DYLQJ�SUHSDUHG�WKH�UDZ�GDWD��WKH\�FDQ�EH�SURFHVVHG�LQ�D�SUHGLFWLYH�PRGHO��7KHUH�DUH�
WZR�PDMRU�DSSURDFKHV�RI�SUHGLFWLYH�DQDO\WLFV�

• WR�H[WUDSRODWH�KLVWRULFDO�SDWWHUQV�RI�WKH�EHKDYLRXUDO��RXWFRPH��YDULDEOHV�LQWR�
WKH�IXWXUH�

• WR�FDSWXUH�LQWHUGHSHQGHQFLHV�EHWZHHQ�H[SODQDWRU\��SUHGLFWRU��DQG�EHKDYLRXUDO�
�RXWFRPH��YDULDEOHV�

3UHGLFWLYH� DQDO\WLFV� DUH� ODUJHO\� EDVHG� RQ� VWDWLVWLFDO�PHWKRGV� OLNH� OLQHDU� UHJUHVVLRQ�
PRGHOV��EXW�WKH�SHFXOLDULWLHV�RI�ELJ�GDWD�VHWV�UHTXLUH�PRGLÀFDWLRQV��)LUVW��́ WKH�QRWLRQ�RI�
VWDWLVWLFDO�VLJQLÀFDQFH�LV�QRW�WKDW�UHOHYDQW�WR�ELJ�GDWD��6HFRQGO\��«�PDQ\�FRQYHQWLRQDO�
PHWKRGV�IRU�VPDOO�VDPSOHV�GR�QRW�VFDOH�XS�WR�ELJ�GDWD��7KH�WKLUG�IDFWRU�FRUUHVSRQGV�
WR� WKH� GLVWLQFWLYH� IHDWXUHV� LQKHUHQW� LQ� ELJ� GDWD�� KHWHURJHQHLW\�� QRLVH� DFFXPXODWLRQ��
VSXULRXV�FRUUHODWLRQV��DQG�LQFLGHQWDO�HQGRJHQHLW\µ��*DQGRPL�DQG�+DLGHU���������������	

• 7KH�ODUJH�VDPSOH�VL]H�DOORZV�D�EHWWHU�XQGHUVWDQGLQJ�RI�KHWHURJHQHLW\��L�H��WKH�
VSHFLÀFLWLHV� RI� VPDOO� VXEJURXSV� RI� WKH� WRWDO� SRSXODWLRQ� DQG� WKHLU� LPSDFW� RQ�
UHJUHVVLRQ�UHVXOWV�IRU�WKH�WRWDO�SRSXODWLRQ��

• %LJ�GDWD�PRGHOV�HVWLPDWH�PDQ\�SDUDPHWHUV�VLPXOWDQHRXVO\��ZKLFK�LPSOLHV�DQ�
DFFXPXODWLRQ�RI�HVWLPDWLRQ�HUURUV��7KLV�DFFXPXODWHG�QRLVH�PD\�FRYHU�XS�WKH�
WUXH�HIIHFWV�RI�YDULDEOHV�

• 6SXULRXV� FRUUHODWLRQ� DUH� IDOVH� FRUUHODWLRQV� EHWZHHQ� YDULDEOHV� WKDW� FRXOG� EH�
IRXQG� GXH� WR� WKH� ODUJH� VL]H� DQG� KHWHURJHQHLW\� RI� WKH� GDWD� VHW� DOWKRXJK� WKH�
YDULDEOHV�DUH�DFWXDOO\�LQGHSHQGHQW��H�J��UDQGRP�YDULDEOHV��

• 5HJUHVVLRQ�DQDO\VLV� DVVXPHV� WKDW�SUHGLFWRU�YDULDEOHV� DUH� LQGHSHQGHQW�RI� WKH�
GLIIHUHQFH�EHWZHHQ�WKHLU�REVHUYHG�DQG�HVWLPDWHG�YDOXHV��´UHVLGXDO�WHUPµ���7KLV�
DVVXPSWLRQ�LV�YLRODWHG�LQ�FDVHV�RI�LQFLGHQWDO�HQGRJHQHLW\��L�H��D�GHSHQGHQFH�RI�

%ORJJHU�DQG�:RUG3UHVV���PLFUREORJV��H�J���7ZLWWHU�DQG�7XPEOU���VRFLDO�QHZV��H�J���'LJJ�DQG�5HGGLW���VRFLDO�ERRNPDUNLQJ�
�H�J���'HOLFLRXV�DQG�6WXPEOH8SRQ���PHGLD�VKDULQJ��H�J���,QVWDJUDP�DQG�<RX7XEH���ZLNLV��H�J���:LNLSHGLD�DQG�:LNLKRZ���
TXHVWLRQ�DQG�DQVZHU�VLWHV��H�J���<DKRR��$QVZHUV�DQG�$VN�FRP��DQG�UHYLHZ�VLWHV��H�J���<HOS��7ULS$GYLVRU�µ��*DQGRPL�DQG�
+DLGHU������������
�����6RFLDO�JUDSKV�VKRZ�WKH�VWUXFWXUH�RI�FRPPXQLWLHV��DFWLYLW\�JUDSKV�LOOXVWUDWH�WKH�LQWHUDFWLRQV�EHWZHHQ�WKH�PHPEHUV�RI�
D�FRPPXQLW\�
�����6HH�DOVR�)DQ��+DQ�DQG�/LX���������������
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GHQVLW\�� 7KH� IRFXV� VKRXOG� EH� RQ� GDWD� ZKLFK� DUH� SODXVLEO\� VRPHKRZ� OLQNHG� WR� WKH�
TXHVWLRQV�ZKLFK�WKH�GDWD�DQDO\VLV�VKDOO�KHOS�WR�DQVZHU��H�J��ZKHWKHU�D�ERUURZHU�ZLOO�
GHIDXOW��FUHGLW�ULVN�DVVHVVPHQW���D�PRQH\�WUDQVIHU�LV�IUDXGXOHQW��$0/�&7)�PHDVXUHV���
RU� D� FXVWRPHU�PD\� EH� LQWHUHVWHG� LQ� DQ� RIIHU� IRU� D� SDUWLFXODU� SURGXFW� �SHUVRQDOLVHG�
PDUNHWLQJ���7KH�DLPV�RI�WKH�GDWD�DQDO\VLV�ZLOO�GHWHUPLQH�WKH�W\SH�DQG�VRXUFH�RI�GDWD�
WR�EH�SURFHVVHG�

$� YHU\� LPSRUWDQW� W\SH� RI� GDWD� LV� XVXDOO\� DYDLODEOH� WR� LQFXPEHQW� EDQNV� EXW� QRW� WR�
)LQ7HFK�VWDUW�XSV��QDPHO\�GDWD�RQ�SDVW�ÀQDQFLDO�WUDQVDFWLRQV�RI�FXVWRPHUV�IRU�PDQ\�
\HDUV� �FUHGLW�KLVWRU\�� VDYLQJV� DQG� LQYHVWPHQWV��KRPH�RZQHUVKLS�� UHJXODU�SD\PHQWV��
HWF����0RVW�RI�WKHVH�GDWD�DUH�ZHOO�VWUXFWXUHG�DQG�UHOLDEOH�DQG�XVXDOO\�UHVW�LQ�WUDQVDFWLRQ�
RULHQWHG�UHODWLRQDO�GDWDEDVHV�RI�WKH�OHJDF\�FRPSXWHU�V\VWHPV�RI�EDQNV��7KHVH�LQWHUQDO�
GDWD�SOXV�XQVWUXFWXUHG�LQWHUQDO�GDWD�VXFK�DV�H�PDLO��OHWWHUV��SURWRFROV��PHPRV��UHSRUWV�
FDQ�EH�PDGH�DYDLODEOH�IRU�ELJ�GDWD�DQDO\WLFV��,W�FDQ�EH�VDIHO\�DVVXPHG�WKDW�WKHVH�GDWD�
KDYH�WKH�KLJKHVW�YDOXH�GHQVLW\�DV�LW�KDV�EHHQ�IRXQG�WKDW�GDWD�RQ�SDVW�EHKDYLRXU�DUH�WKH�
EHVW�SUHGLFWRUV�RI�IXWXUH�EHKDYLRXU��
7KLV�GRHV�QRW�PHDQ�WKDW�WKH�TXDOLW\�RI�SUHGLFWLRQV��RU�SDWWHUQ�UHFRJQLWLRQV��FRXOG�QRW�
EH�LPSURYHG�E\�DGGLQJ�IXUWKHU�GDWD�IURP�H[WHUQDO�VRXUFHV��EXW�D�VHOHFWLRQ��JXLGHG�E\�
IRUPDO�WHVWV�RI�YDOXH�GHQVLW\�RU�FRPPRQ�VHQVH��VKRXOG�EH�PDGH��)LQ7HFK�ZLWK�QRU�RU�
RQO\�OLPLWHG�DFFHVV�WR�ÀQDQFLDO�KLVWRULHV�ZHUH�IRUFHG�WR�VHOHFW�DQG�H[SHULPHQW�ZLWK�D�
PXFK�ZLGHU�UDQJH�RI�H[WHUQDO�GDWD�WKDQ�LQFXPEHQW�EDQNV����	�)RU�H[DPSOH��GDWD�IURP�
H�FRPPHUFH�SOD\�D�PRUH�LPSRUWDQW�UROH�IRU�FUHGLW�DVVHVVPHQWV�RI�VWDUW�XSV�WKDQ�IRU�
LQFXPEHQW�EDQNV��ZKLOH�ERWK�)LQ7HFKV�DQG�LQFXPEHQW�EDQNV�XVH�WKHVH�DQG�GDWD�IURP�
ZHE�EURZVLQJ�DQG�VRFLDO�PHGLD�IRU�PDUNHWLQJ�SXUSRVHV����	

6XFK� GDWD� DUH� XQVWUXFWXUHG� DQG� UHTXLUH� D� WUDQVIRUPDWLRQ� LQ� PRUH� VWUXFWXUHG� GDWD�
VLQFH�PDQ\�DQDO\WLFDO�PRGHOV�DUH�EDVHG�RQ�VWDWLVWLFDO�PHWKRGV�ZKLFK�FDQ�KDQGOH�RQO\�
YDULDEOH�RI�VSHFLÀF�W\SHV��VXFK�DV�ELQDU\��FRQWLQXRXV��FDWHJRULFDO��GLVFUHWH��RU�RUGLQDO�
YDULDEOHV�����	�7KH� WHFKQLTXHV� DSSOLHG� GHSHQG� RQ� WKH� W\SH� RI� XQVWUXFWXUHG� GDWD� DQG�
LQFOXGH���	 

• WH[W�DQDO\WLFV��´WH[W�PLQLQJµ��E\�LQIRUPDWLRQ�H[WUDFWLRQ��WH[W�VXPPDUL]DWLRQ��
TXHVWLRQ�DQVZHULQJ��DQG�VHQWLPHQW�DQDO\VLV��´RSLQLRQ�PLQLQJµ��

• DXGLR�DQDO\WLFV�E\�VSHHFK�UHFRJQLWLRQ�DQG�SKRQHWLF�EDVHG�V\VWHPV�

• YLGHR�DQDO\WLFV�IRU�GHWHFWLQJ�REMHFWV�RU�HYHQWV�DQG�IRU�FRQWHQW�DQDO\VLV�

• social media���	� DQDO\WLFV� RI� FRQWHQWV� �H�J�� IRU� ´VHQWLPHQW� DQDO\VLVµ�� DQG�

�����)RU�D�&KLQHVH�FDVH�VWXG\�VHH�'DZHL��$Q]L�DQG�*HQ������
�����2Q�WKH�FRQQHFWLRQ�EHWZHHQ�EDQN�OHQGLQJ�DQG�VRFLDO�PHGLD�VHH�6FKXOWH������
�����Å>)@RU�DOO�W\SHV�RI�XQVWUXFWXUHG�GDWD�DQDO\VLV��HYHQWXDOO\�VRPH�NLQG�RI�VWUXFWXUHG�GDWD�LV�SURGXFHG��DQG�WKLV�PDNHV�
SRVVLEOH�WR�DSSO\�NQRZQ�DOJRULWKPV�IRU�SURFHVVLQJ�DQG�GLVFRYHU\µ��6N\ULXV�HW�DO�������������
�����)RU�PRUH�GHWDLOV�DQG�IXUWKHU�UHIHUHQFHV�VHH�6N\ULXV�HW�DO��������*DQGRPL�DQG�+DLGHU������
�����́ 6RFLDO�PHGLD�FDQ�EH�FDWHJRUL]HG�LQWR�WKH�IROORZLQJ�W\SHV��6RFLDO�QHWZRUNV��H�J���)DFHERRN�DQG�/LQNHG,Q���EORJV��H�J���
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&KDUDFWHULVWLFV�RI�ELJ�GDWD
7KH�VWHHS�ULVH�RI�WKH�XVH�RI�WKH�LQWHUQHW�DQG�PRELOH�FRPPXQLFDWLRQ�GHYLFHV�UHVXOWHG�LQ�
DQ�XQSUHFHGHQWHG�JURZWK�RI�WKH�YROXPH�RI�GDWD�´DERXW�SHRSOH·V�OLIHVW\OHV��PRYHPHQWV�
DQG�SDVW�EHKDYLRUVµ��)LQOD\�����������$�OLNHZLVH�UDSLG�GURS�LQ�WKH�FRVW�RI�GDWD�VWRUDJH�
DQG�LQFUHDVH�LQ�FRPSXWLQJ�SRZHU�PDGH�LW�WHFKQLFDOO\�SRVVLEOH�DQG�HFRQRPLFDOO\�YLDEOH�
WR�SURFHVV�ODUJH�YROXPHV�RI�VWUXFWXUHG�DQG�XQVWUXFWXUHG�GDWD�IRU�FRPPHUFLDO�SXUSRVHV��
´>%@\�WKH�HDUO\�����V�´%LJ�'DWDµ�KDG�EHFRPH�WKH�SRSXODU�FDWFK�DOO�SKUDVH�WR�GHVFULEH�
GDWDEDVHV�WKDW�DUH�QRW�MXVW�ODUJH��EXW�HQRUPRXV�DQG�FRPSOH[µ��)LQOD\������������%LJ�
GDWD�´UHODWHV�WR�H[WUDFWLRQ�RI�LPSRUWDQW�LQVLJKWV�DQG�YDOXDEOH�LQIRUPDWLRQ�IURP�YDVW�
DQG�RIWHQ�FKDRWLF�GDWDµ��6N\ULXV�HW�DO��������������0RUH�SUHFLVHO\��ELJ�GDWD�FDQ�EH�
FKDUDFWHULVHG�E\�WKH�IROORZLQJ�GLPHQVLRQV��*DQGRPL�DQG�+DLGHU�������

• 9ROXPH��7KH� VL]H� RI� GDWDVHWV� LV� LQ� WKH�PDJQLWXGH� RI�PXOWLSOH� WHUDE\WHV� DQG�
SHWDE\WHV�

• 9DULHW\��'DWDVHWV�DUH�KHWHURJHQHRXV�DQG�FRPSULVH�VWUXFWXUHG�DQG�XQVWUXFWXUHG�
GDWD�RI�YDULRXV�VRXUFHV��H�J��VSUHDGVKHHWV��WH[W��VHQVRU�GDWD�IURP�WHOHPDWLF�DQG�
PHGLFDO�GHYLFHV��LPDJHV��DXGLR��DQG�YLGHR��

• 9HORFLW\��'DWD�DUH�RIWHQ�JHQHUDWHG�DW�KLJK�VSHHG��RU�FRQWLQXRXVO\��DQG�UHTXLUH�
UHDO�WLPH�DQDO\WLFV�WR�EH�RI�FRPPHUFLDO�YDOXH��H�J��IRU�VLWXDWLRQ��RU�ORFDWLRQ�
VSHFLÀF�SHUVRQDOLVHG�RIIHUV��

• 9HUDFLW\��6RPH�GDWD�VRXUFHV�DUH�LQKHUHQWO\�XQUHOLDEOH��IRU�H[DPSOH��FXVWRPHU�
VHQWLPHQWV�H[SUHVVHG�LQ�VRFLDO�PHGLD�DUH�LPSUHFLVH�DQG�XQFHUWDLQ��

• 9DULDELOLW\� DQG� FRPSOH[LW\�� 7KH� YHORFLW\� RI� GDWD� ÁRZV� LV� QRW� VWDEOH�� 'DWD�
DUH�JHQHUDWHG�WKURXJK�DQ�LQGHÀQLWH�QXPEHU�RI�VRXUFHV��7KH\�QHHG�WR�EH�SUH�
SURFHVVHG��H�J��FRQQHFWHG��FOHDQVHG��WUDQVIRUPHG��EHIRUH�WKH\�FDQ�EH�IHG�LQWR�
DQDO\WLFDO�PRGHOV�

• 9DOXH��8VXDOO\�RQO\�D� IHZ�FRUH�GDWD� LQ�D�ELJ�GDWDVHW�KDYH�D�KLJK�SUHGLFWLYH�
SRZHU��L�H��D�KLJK�´YDOXH�GHQVLW\µ���0RVW�RWKHU�GDWD�W\SLFDOO\�KDYH�D�ORZ�YDOXH�
GHQVLW\��L�H��ODUJH�YROXPHV�RI�WKHVH�GDWD�PXVW�EH�DGGHG�WR�WKH�FRUH�GDWD�LQ�RUGHU�
WR�LQFUHDVH�WKH�PRGHO·V�SUHGLFWLYH�SRZHU����	

´7KH�SULQFLSDO�JRDO�RI�%LJ�'DWD�SURFHVVLQJ� LV� UHÀQLQJ�DQG�H[WUDFWLRQ�RI� LPSRUWDQW�
LQIRUPDWLRQ��RU�GLVFRYHU\� >RI@�KLGGHQ�PHDQLQJV�� OHDGLQJ� WR� LPSRUWDQW� LQIRUPDWLRQµ�
�6N\ULXV�HW�DO��������������$OWKRXJK�FRVWV�KDYH�GHFUHDVHG�PDVVLYHO\��GDWD�SURFHVVLQJ�
LQ�QRW�IUHH�DQG�WDNHV�WLPH��7KHUHIRUH��ÀQDQFLDO�LQVWLWXWLRQV�VKRXOG�QRW�DQDO\VH�ZKDWHYHU�
GDWD�WKH\�FDQ�JHW�KROG�RI��EXW�IRFXV�RQ�GDWD�WKDW�SUHVXPDEO\�KDYH�D�PLQLPXP�YDOXH�
�����´2QH�IHDWXUH�RI�%LJ�'DWD�LV�WKDW�PRVW�RI�LW�KDV�D�YHU\�ORZ�LQIRUPDWLRQ�GHQVLW\��PDNLQJ�LW�YHU\�GLIÀFXOW�WR�H[WUDFW�XVHIXO�
FXVWRPHU�LQVLJKWV�IURP�LW��$�KXJH�SURSRUWLRQ�RI�WKH�%LJ�'DWD�RXW�WKHUH�LV�DEVROXWHO\�XVHOHVV�ZKHQ�LW�FRPHV�WR�IRUHFDVWLQJ�
FRQVXPHU�EHKDYLRU��<RX�KDYH�WR�ZRUN�SUHWW\�KDUG�DW�ÀQGLQJ�WKH�XVHIXO�ELWV�WKDW�ZLOO�LPSURYH�WKH�DFFXUDF\�RI�\RXU�SUHGLFWLYH�
PRGHOV�²�DQG�WKLV�LV�ZK\�\RX�QHHG�ELJ�FRPSXWHUV�ZLWK�ORWV�RI�VWRUDJH��DQG�FOHYHU�DOJRULWKPV��WR�ÀQG�WKH�LPSRUWDQW�VWXII�
DPRQJVW�WKH�FKDIIµ��)LQOD\�����������
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IRU�SDUWLHV� WR�KDYH� D�GLVSXWH�� ERWK�SDUWLHV� DUH�KHOG� WR�ZKDWHYHU�RXWFRPH� WKH� VPDUW�
FRQWUDFW�GHWHUPLQHVµ��6KDGDE��������0DQ\�SURFHVVHV�DQG�SURFHGXUHV�LQ�WKH�ÀQDQFLDO�
LQGXVWU\�FRXOG�EH�´DXWRPDWHGµ�E\�VPDUW�FRQWUDFWV�� IRU�H[DPSOH� WKH�GRFXPHQWDWLRQ��
LQYRLFLQJ�DQG�SD\PHQWV�LQ�WUDGH�ÀQDQFLQJ��WKH�WUDGLQJ�DQG�VHWWOHPHQW�RI�GHULYDWLYHV�
DQG� V\QGLFDWHG� ORDQV�� WKH�RULJLQDWLRQ�RI�PRUWJDJHV�� DXWRPDWHG�FODLP�SURFHVVLQJ� LQ�
LQVXUDQFH��RU�LQVXUDQFH�IRU�WKH�VKDULQJ�HFRQRP\����	�7KH�WHUP�́ VPDUW�FRQWUDFWµ�VXJJHVWV�
WKDW�WKH�FRPSXWHU�FRGH�LWVHOI�KDV�WKH�OHJDO�TXDOLW\�RI�D�FRQWUDFW��EXW�WKDW�LV�FKDOOHQJHG�
E\�ODZ\HUV��7KHLU�YLHZ�LV�WKDW�D�FRPSXWHU�FRGH�FDQQRW�EH�OHJDOO\�ELQGLQJ��:KDW�FDQ�
EH�OHJDOO\�ELQGLQJ�LV�WKH�DJUHHPHQW�WR�DSSO\�WKH�WHFKQLFDO�FRGH�IRU�D�VSHFLÀF�SXUSRVH�
RU�DQ�LQWHQGHG�RXWFRPH��6XFK�DQ�DJUHHPHQW�LV�QHFHVVDU\�WR�´OHJDOLVHµ�WKH�UHVXOWV�RI�
WKH�H[HFXWLRQ�RI�WKH�FRGH�VXFK�DV�DXWRPDWLF��PLFUR�SD\PHQWV�IRU�WKH�XVH�RI�VHUYLFHV�
RU�WKH�DXWRPDWLF�WUDQVIHU�RI�RZQHUVKLS�DQG�FUHDWLRQ�RI�D�GHEW�DIWHU�DQ�RUGHUHG�REMHFW�
KDV�EHHQ�PDQXIDFWXUHG�DQG�VKLSSHG���
:KHQ�SDUWLHV�DJUHH�WR�XVH�D�VPDUW�FRQWUDFW��LWV�ODQJXDJH�ZRXOG�EH�FRPSXWHU�FRGH�WKDW�
LV�SUREDEO\�QRW�XQGHUVWRRG�E\�DOO�FRQWUDFWLQJ�SDUWLHV��+HQFH��LW�PD\�EH�QHFHVVDU\�WR�
ZULWH�GRZQ�WKH�ZLOO�RI�WKH�SDUWLHV�LQ�KXPDQ�ODQJXDJH�VR�WKDW��LQ�FDVH�RI�D�GLVSXWH��D�
WKLUG�SDUW\�FDQ�FKHFN�ZKHWKHU�WKH�ZLOO�ZDV�DFFXUDWHO\�UHÁHFWHG�E\�WKH�FRPSXWHU�FRGH�
DQG�H[HFXWHG�DFFRUGLQJO\��+RZHYHU��D�SXEOLF�EORFNFKDLQ�WHFKQLFDOO\�GRHV�QRW�DOORZ�
D� WKLUG�SDUW\� WR� LQWHUYHQH�RU� UHYHUVH�D� WUDQVDFWLRQ� �DV� WUDQVDFWLRQV�DUH�FRQFHSWXDOO\�
LUUHYRFDEOH���7KLV�UDLVHV�D�QXPEHU�RI�OHJDO�TXHVWLRQV�WKDW�FDQ�EHVW�EH�LOOXVWUDWHG�E\�D�
SUDFWLFDO�H[DPSOH�ZKLFK�LV�SURYLGHG�LQ�WKH�DQQH[��´7KH�'$2µ���

2.2 Big Data

(VWDEOLVKHG�EDQNV�EDVH�OHQGLQJ�GHFLVLRQV�PDLQO\�RQ�FUHGLW�VFRUHV��SURYLGHG�E\�FUHGLW�
EXUHDXV��DQG�GDWD�RQ�WKH�ÀQDQFLDO�KLVWRU\�RI�DSSOLFDQWV��3HRSOH�DQG�EXVLQHVVHV�ZKRVH�
DSSOLFDWLRQV�IRU�D�ORDQ�KDG�EHHQ�GHFOLQHG�WXUQHG�WR�FURZGIXQGLQJ�SODWIRUPV��DQG�WKH�
SODWIRUP�RSHUDWRUV�KDG�WR�GHFLGH�ZKHWKHU�D�SLWFK�LV�DGPLWWHG�WR� WKH�SODWIRUP��7KH\�
KDG�WR�GHDO�ZLWK�D�QXPEHU�RI�FDVHV�ZKHUH�WKH�FUHGLW�KLVWRU\�ZDV�SRRU�RU�QRQ�H[LVWHQW�
DQG�WKH�FUHGLW�VFRUH�ZDV�LQVXIÀFLHQW��+RZHYHU��DV�WKH�IXQG�SURYLGHUV�LQ�D�3�3�VFKHPH�
EHDU�WKH�FUHGLW�ULVN��LQ�FRQWUDVW�WR�GHSRVLWRUV�LQ�D�EDQN���WKH�LQYHVWRUV�PLJKW�EH�ZLOOLQJ�
WR�DFFHSW�D�KLJKHU�ULVN�LI� WKDW� LV�FRPSHQVDWHG�E\�KLJKHU�UHWXUQV��%XW�HYHQ�WKHQ�� WKH�
SODWIRUP�RSHUDWRU�KDV�WR�FDWHJRULVH�WKH�ULVN�RI�D�SLWFK�IRU�ZKLFK�WKH�WUDGLWLRQDO�FUHGLW�
DVVHVVPHQW�WRROV�RI�EDQNV�ZHUH�VHHPLQJO\�LQVXIÀFLHQW��%HFDXVH�RI�WKLV��WKH�)LQ7HFKV�
UHYHUWHG�WR�ELJ�GDWD�DQDO\WLFV�WR�GHYHORS�DOWHUQDWLYH�RU�VXSSOHPHQWDO�WRROV�IRU�FUHGLW�
ULVN� DVVHVVPHQW�� ,QFXPEHQW� EDQNV� ZHUH� DOVR� DSSO\LQJ� ELJ� GDWD� WHFKQRORJLHV�� EXW�
SULPDULO\�IRU�IUDXG�SURWHFWLRQ�DQG�DQWL�PRQH\�ODXQGHULQJ�FRPEDWLQJ�WKH�ÀQDQFLQJ�RI�
WHUURULVP��$0/�&)7��

�����6HH�&DSJHPLQL�&RQVXOWLQJ�������
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FRPSOH[�PDQDJHPHQW�DQG�VDOH�RI�KRXVHKROG�SURGXFHG�VRODU�HQHUJ\�DW�DQ�HOHFWURQLF�
HOHFWULFLW\�H[FKDQJH��

6LPSO\�VSHDNLQJ��VPDUW�FRQWUDFWV�DUH�VRIWZDUH�FRGH�UHSUHVHQWLQJ�EXVLQHVV�ORJLF�WKDW�
UXQ�RQ�D�EORFNFKDLQ�QHWZRUN����	�7KH�H[HFXWLRQ�RI�WKH�FRGH�LV�WULJJHUHG�E\�VRPH�H[WHUQDO�
GDWD��WKDW�DUH�IHG�LQWR�WKH�V\VWHP�YLD�´RUDFOHVµ���DQG�WKH�UHVXOW�LV�WKH�PRGLÀFDWLRQ�RI�
VRPH�RWKHU�GDWD��VXFK�DV�WKH�WUDQVIHU�RI�PRQHWDU\�YDOXH���)RU�H[DPSOH��WKH�EXVLQHVV�
ORJLF�PD\�EH�WKDW�D�OHDVHG�FDU�FDQ�EH�XVHG�RQO\�DV�ORQJ�DV�OHDVLQJ�UDWHV�DUH�SDLG�RQ�
WLPH��7KH�H[WHUQDO�GDWD�PD\�EH�DQ�LQIRUPDWLRQ�WKDW�D�OHDVLQJ�UDWH�KDV�QRW�EHHQ�SDLG��
7KH�PRGLÀFDWLRQ�RI�RWKHU�GDWD�WKHQ�PD\�EH�WKH�EORFNLQJ�RI�WKH�NH\V�RI�WKH�OHDVHG�FDU��
7KLV�H[DPSOH�LQGLFDWHV�WKH�OLQN�EHWZHHQ�ÀQDQFH�DQG�WKH�PDWHULDO�ZRUOG��L�H��EHWZHHQ�
WKH�´,QWHUQHW�RI�)LQDQFHµ���	�DQG�WKH�´,QWHUQHW�RI�7KLQJVµ��,R7�����	�.H\�XVH�FDVHV�IRU�
VPDUW�FRQWUDFWV�LQ�WKH�ÀQDQFLDO�VHUYLFHV�LQGXVWU\�DUH�OLVWHG�LQ�WDEOH���

 Table 6: Smart Contracts’ Key Use Cases for the Financial Services Industry

Capital Markets and
Investment Banking

Commercial and
Retail Banking

Insurance

Corporate Finance:

Initial Public Offers (IPOs),

Private equity

Trade Finance: 

Supply-chain documentation

invoicing and payments

Automated claims pro-
cessing in motor insur-
ance, crop insurance, 
etc.

 Structured
 Finance:

 Syndicated loans,
leveraged loans

Mortgage Lending  Fraud
 prevention in
luxury goods

Stock exchange market in-
frastructure

Loans and crowdfunding for 
start-ups and small and medium 
enterprises

New products: insur-
ance for the sharing 
economy, autonomous 
vehicles, peer-to-peer 
insurance, cyber insur-
ance

Regulatory reporting and compliance;
Know Your Customer (KYC) and Anti-Money Laundering (AML)

6RXUFH��EDVHG�RQ�&DSJHPLQL���������

´%\�XVLQJ�D�VPDUW�FRQWUDFW��SDUWLHV�FRPPLW�WKHPVHOYHV�WR�EH�ERXQG�E\�WKH�UXOHV�DQG�
GHWHUPLQDWLRQV�RI�WKH�XQGHUO\LQJ�FRGH��'RLQJ�VR�LQ�SULQFLSOH�UHPRYHV�WKH�SRWHQWLDO�

�����)RU�D�WHFKQLFDO�LQWURGXFWLRQ�WR�(WKHUHXP��LWV�SURJUDPPLQJ�ODQJXDJH��DQG�VPDUW�FRQWUDFWV�VHH�5DM�DQG�5DPDQ������
�����6HH�$OL�HW�DO�������
�����2Q�WKH�,R7�VHH�5DM�DQG�5DPDQ�������
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LV�VWLOO�D�FKDOOHQJH�DV�H[SHULHQFHV�ZLWK�DQ�DGYDQFHG�V\VWHP�ODLG�EDUH��VHH�WKH�DSSHQGL[�
RQ�7KH�'$2�����	 

,Q�UHDFWLRQ�WR�WKH�VXFFHVV�RI�ELWFRLQ�DQG�WR�WKH�GLVFXVVLRQV�DERXW�LWV�OLPLWHG�FDSDFLW\�
DQG� VSHHG� DV� ZHOO� DV� DERXW� WKH� KXJH� HOHFWULFLW\� FRQVXPSWLRQ� IRU� %LWFRLQ� PLQLQJ��
DOWHUQDWLYH� EORFNFKDLQV� UHVSHFWLYHO\�'/7� SODWIRUPV�ZHUH� GHYHORSHG��7ZR� RI� WKHP�
DUH�RI�SDUWLFXODU�UHOHYDQFH�IRU�')7V��WKH�SHUPLVVLRQHG�'/7�SODWIRUP�5LSSOH�DQG�WKH�
SXEOLF�EORFNFKDLQ�SURMHFW�(WKHUHXP��

• Ripple���	� LV� D� UHDO�WLPH� JURVV� VHWWOHPHQW� V\VWHP� EDVHG� RQ� WKH� RSHQ�VRXUFH�
5LSSOH�SD\PHQW�SURWRFRO�DQG�H[FKDQJH�QHWZRUN��ODXQFKHG�LQ�������,WV�GLJLWDO�
FRLQ�5LSSOH�LV�QRW�RQO\�XVHG�DV�D�GLJLWDO�FXUUHQF\�EXW�DOVR�DV�D�PHDQV�IRU�DQ�
H[FKDQJH�RI�QDWLRQDO�FXUUHQFLHV��/LNH�ELWFRLQ��5LSSOH� LV�EDVHG�RQ�D�SXEOLFO\�
VKDUHG�GLVWULEXWHG�OHGJHU��,Q�FRQWUDVW�WR�ELWFRLQ��5LSSOH�GRHV�QRW�XVH�DQ\�PLQLQJ�
SURWRFRO��$QRWKHU� LPSRUWDQW� GLIIHUHQFH� LV� WKDW� WKH� YDOLGDWLRQ� RI� WUDQVDFWLRQV�
FDQQRW�EH�GRQH�E\�DQ\�QRGH�RI� WKH�QHWZRUN�EXW�RQO\�E\�WUXVWHG�VHUYHUV� WKDW�
DUH�RQ�D�8QLTXH�1RGH�/LVW��81/��LQ�DQ�LWHUDWLYH�FRQVHQVXV�SURFHVV��$V�5LSSOH�
FRQWUROV�WKH�81/��WKH�V\VWHP�LV�D�SHUPLVVLRQHG�'/7��SULYDWH�EORFNFKDLQ���)RU�
D�PRQHWDU\�WUDQVIHU��PRQH\�KDVW�WR�EH�GHSRVLWHG�ZLWK�DQG�FDQ�EH�FROOHFWHG�IURP�
JDWHZD\V�� �DFFHVV�SRLQWV�WR�WKH�H[FKDQJH�QHWZRUN���7KLV�FRXOG�EH�EDQNV�RU�
DQ\�RWKHU�ÀQDQFLDO� VHUYLFH�SURYLGHUV��2WKHU� WKDQ�ZLWK�ELWFRLQ�� DFFHVV� WR� WKH�
QHWZRUN�WKURXJK�JDWHZD\V�LPSOLHV�IRU�WKH�FRQVXPHUV�WKH�ULVN�WKDW�PRQH\�LV�ORVW�
�E\�WKHIW��IUDXG��RU�EDQNUXSWF\�RI�WKH�JDWHZD\���

• (WKHUHXP�ZDV� ODXQFKHG� LQ� ������7KLV� V\VWHP� XVHV� GLJLWDO� WRNHQV� �´(WKHUµ��
QRW�RQO\�DV�D�FU\SWRFXUUHQF\�EXW�DOVR�DQG�SDUWLFXODUO\�DV�WKH�FDUULHU��SODWIRUP��
RI� VPDUW� FRQWUDFWV����	� 7KH� (WKHUHXP� EORFNFKDLQ� V\VWHP� SURYLGHV� DOVR� D�
SRZHUIXO�RSHQ�VRXUFH�ODQJXDJH�IRU�WKH�SURJUDPPLQJ�RI�VPDUW�FRQWUDFWV��IURP�
FRGH� IRU�VLPSOH�DSSOLFDWLRQV� WR�FRGH� IRU�FRPSOH[�GHFHQWUDOLVHG�DXWRQRPRXV�
RUJDQLVDWLRQV�EXLOW�RQ�EXQGOHV�RI�LQWHUOLQNHG�VPDUW�FRQWUDFWV��

Smart Contracts
7KH�WHUP�´VPDUW�FRQWUDFWµ�ZDV�QRW�FRLQHG�E\�ODZ\HUV�EXW�E\�FRPSXWHU�WHFKQRORJLVWV�
WR�GHVFULEH�FRPSXWHU�SURJUDPPHV�WKDW�DXWRPDWLFDOO\�H[HFXWH�SDUWLFXODU�DFWLRQV�²�IRU�
H[DPSOH��WKH�DXWRPDWLF�SD\PHQW�RI�D�ELOO�IRU�WKH�XVH�RI�GLJLWDO�FRQWHQW��RU�WKH�PRUH�

�����,UUHYHUVLELOLW\�PHDQV�WKDW�WKHUH�LV�DXWKRULW\�IRU�DSSHDO�DQG�GLVSXWH�VHWWOHPHQWV�LQ�FDVHV�RI�GLVDJUHHPHQW�RU�GLVSXWH�
EHWZHHQ�WKH�SDUWLHV�RI�D�WUDQVDFWLRQ�
�����6HH�%XWHULQ������
�����6HH�-DJHUV�������Å%LWFRLQ�DQG�(WKHUHXP�GLIIHU�LQ�SXUSRVH��:KLOH�%LWFRLQ�LV�FUHDWHG�DV�DQ�DOWHUQDWLYH�WR�UHJXODU�PRQH\�
DQG�LV�WKXV�D�PHGLXP�RI�SD\PHQW�WUDQVDFWLRQ�DQG�VWRUH�RI�YDOXH��(WKHUHXP�LV�GHYHORSHG�DV�D�SODWIRUP�ZKLFK�IDFLOLWDWHV�
SHHU�WR�SHHU�FRQWUDFWV�DQG�DSSOLFDWLRQV�YLD�LWV�RZQ�FXUUHQF\�YHKLFOH��:KLOH�%LWFRLQ�DQG�(WKHU�DUH�ERWK�GLJLWDO�FXUUHQFLHV��
WKH�SULPDU\�SXUSRVH�RI�(WKHU�LV�QRW�WR�HVWDEOLVK�LWVHOI�DV�D�SD\PHQW�DOWHUQDWLYH��XQOLNH�%LWFRLQ��EXW�WR�IDFLOLWDWH�DQG�PRQHWL]H�
WKH�ZRUNLQJ�RI�(WKHUHXP�WR�HQDEOH�GHYHORSHUV�WR�EXLOG�DQG�UXQ�GLVWULEXWHG�DSSOLFDWLRQVµ��%DMSDL�������
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• &RQVXPHUV�EHQHÀW� IURP�FKHDSHU�� IDVWHU�DQG�PRUH�FRQYHQLHQW� UHWDLOV�ÀQDQFH�
VROXWLRQV�

,Q�VKRUW��FRQYHQLHQFH��VSHHG��UHOLDELOLW\��DQG�FRVW�HIÀFLHQF\�DUH�WKH�PDLQ�SURPLVHV�RI�
EORFNFKDLQV�UHVSHFWLYHO\�'/7V��+RZHYHU��EORFNFKDLQV�DUH�QRW�ZLWKRXW�FKDOOHQJHV��$�
OLVWLQJ�RI�FKDOOHQJHV�UHJDUGLQJ�WKH�FRQFHSW�DV�ZHOO�DV�LWV�DGRSWLRQ�LQ�SUDFWLFH�LV�JLYHQ�
LQ�WDEOH���

Table 5: Challenges to the Blockchain Evolution

Technical Market/Business

Underdeveloped ecosystem
infrastructure
Lack of mature applications
Scarcity in developers
Immature middleware and tools
Scalability
Legacy systems
Tradeoffs with databases
Privacy
Security
Lack of standards

Moving assets to the
blockchain
Quality of project ideas
Critical mass of users
Quality of startups
Venture capital
Volatility of cryptocurrency
Onboarding new users
Few poster applications
companies
1RW�HQRXJK�TXDOL¿HG
individuals
Costs issues
Innovators dilemma

Behavioral/Eductaional Legal/Regulatory

Lack of understanding of
potential value
Limited executive vision
Change management
Trusting a network
Few best practices
Low usability factor

Unclear regulations
Government interferences
Compliance requirements
Hype
Taxation and reporting

6RXUFH��0RXJD\DU�������FKDSWHU���

6RPH�RI�WKH�FULWLTXH�RI�WKH�RULJLQDO�ELWFRLQ�V\VWHP�GRHV�QRW�DSSO\�WR�ODWHU�EORFNFKDLQ�
V\VWHPV�� IRU� H[DPSOH� WKH� VORZ�FRQÀUPDWLRQ�RI� WUDQVDFWLRQV�� WKH� VXEVWDQWLDO� KLGGHQ�
FRVWV� RI� WKH� V\VWHP� �GXH� WR� WKH� KLJK� HOHFWULFLW\� FRQVXPSWLRQ� RI� WKH� SURRI�RI�ZRUN�
FRQVHQVXV� WHFKQLTXH� EDVHG� RQ�%LWFRLQ�PLQLQJ��� RU� WKH� OLPLWV� WR� WKH� VFDODELOLW\�� L�H��
WKH� PD[LPXP� QXPEHU� RI� WUDQVDFWLRQV� SHU� VHFRQG�� +RZHYHU�� WKH� LUUHYHUVLELOLW\� RI�
WUDQVDFWLRQV�RQ�SXEOLF�EORFNFKDLQV��ZKLFK�LV�VHHQ�DV�DGYDQWDJH�E\�VRPH�SURSRQHQWV��
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Advantages and challenges of blockchains 
7KH�UDWKHU�ORQJ�OLVW�RI�DGYDQWDJHV�RI�EORFNFKDLQV�RU�'/7V�LQFOXGHV�WKH�IROORZLQJ�

• %ORFNFKDLQ� WHFKQRORJLHV� KDYH� WKH� SRWHQWLDO� WR� VSHHG� XS� WUDQVDFWLRQV� DQG�
SURFHVVHV�YHU\�VLJQLÀFDQWO\�

• '/7� QHWZRUNV� DUH� PRUH� UREXVW� DQG� EHWWHU� SURWHFWHG� DJDLQVW� WHFKQLFDO�
EUHDNGRZQV�WKDQ�FHQWUDOLVHG�V\VWHPV�

• 3XEOLF�'/7�V\VWHPV�RI� WKH�EORFNFKDLQ� W\SH�GR�QRW� UHTXLUH� WUXVW� LQ�D�FHQWUDO�
DXWKRULW\�OLNH�D�FOHDULQJ�KRXVH�RU�FHQWUDO�EDQN��´GLVLQWHUPHGLDWLRQ�RI�WUXVWµ��

• 3XEOLF� EORFNFKDLQV� FUHDWH� H[WUHPHO\� WHPSHU�UHVLVWDQW� �LPPXWDEOH�� OHGJHUV�
²�´LPPXWDELOLW\�RI�UHFRUGµ�²�ZLWK�WRWDO� WUDQVSDUHQF\�RI�DOO� WUDQVDFWLRQV�HYHU�
UHFRUGHG��ZLWK�D�KLJK�GHJUHH�RI�DQRQ\PLW\�RI�VHQGHUV�DQG�UHFHLYHV��

• 3XEOLF� EORFNFKDLQV� PDNH� WUDQVDFWLRQV� LUUHYHUVLEOH� �DIWHU� EORFN� YDOLGDWLRQ���
KRZHYHU��WKLV�IHDWXUH�GRHV�QRW�DSSO\�WR�DOO�NLQGV�RI�SULYDWH�EORFNFKDLQV�

• 'LVWULEXWHG�OHGJHUV�FDQ�UHFRUG�DOO�NLQGV�RI� LQWDQJLEOH�DVVHWV��IURP�PRQH\�WR�
WUDQVIHUDEOH�ULJKWV��DQG�IDFLOLWDWH�D�VLPSOH��IDVW�DQG�VHFXUH�WUDQVIHU��

• %ORFNFKDLQV�IDFLOLWDWH�VXEVWDQWLDO�FRVW�VDYLQJV�IRU�ÀQDQFLDO�LQVWLWXWLRQV�WKURXJK�
UHDO�WLPH� SD\PHQWV� DQG� IDVW� UHFRQFLOLDWLRQ� DQG� VHWWOHPHQW� �L�H�� OHVV� QHHG� RI�
OLTXLGLW\�EXIIHUV��

• 3ULYDWH�EORFNFKDLQV�FDQ�GLUHFW��DQG�UHVWULFW�� WKH�LQIRUPDWLRQ�ÁRZ�DQG�OHGJHU�
DFFHVV�WR�DXWKRULVHG�QHWZRUN�SDUWLFLSDQWV�RQO\�

• 'LVWULEXWHG�OHGJHUV�UHGXFH�WKH��V\VWHPZLGH��QHHG�RI�DQG�HUURUV�LQ�PDQXDO�GDWD�
HQWU\�DQG�UHGXFH�WKH�FRVWV�RI�VXSHUYLVLRQ��

• 'LVWULEXWHG� OHGJHUV� UHGXFH� FRVWV� IRU� �UHGXQGDQW�� GDWD� DUFKLYLQJ� DQG� IRU� WKH�
GHFHQWUDO�YDOLGDWLRQ�RI�GDWD�DXWKHQWLFLW\�

• 3HUPLVVLRQHG�DFFHVV�VKRXOG�UHGXFH�ULVN�RI�IUDXG�DQG�GDWD�WKHIW��H�J��E\�KDFNLQJ�
D�FHQWUDO�VHUYHU��DQG�HQKDQFH�SULYDF\�DQG�GDWD�VHFXULW\�

• &RQVHQVXV� PHFKDQLVPV� UHTXLUH� WKH� DGKHUHQFH� WR� FOHDU� EXVLQHVV� UXOHV� DQG�
GHWHFW�HUURUV�

• 3ULYDWH�%�%�SODWIRUPV�IDFLOLWDWH�GHFHQWUDOLVHG� WUDQVDFWLRQ� WUDFNLQJ��DXGLWLQJ��
DQG�UHFRQFLOLDWLRQ�

• 3ULYDWH�EORFNFKDLQV��PD\��DOORZ�WKH�XVH�RI�VPDUW�FRQWUDFWV�IRU�WKH�H[HFXWLRQ�
RI� VHOI�HQIRUFLQJ� EXVLQHVV� UXOHV�� H�J�� IRU� JOREDOO\� DFFHVVLEOH� DXWRPDWLF�
SURFXUHPHQW�DQG�YHQGRU�SD\PHQWV�



282

+RZHYHU�� WZR� EDQNV� ZKLFK� DUH� YHU\� VWURQJ� LQ� )LQ7HFK� E\� WKHPVHOYHV� ²�
6DQWDQGHU�DQG�*ROGPDQ�6DFKV�²�KDYH�DJDLQ�OHIW�WKH�FRQVRUWLXP��,UUHUD��������

• $Q� H[DPSOH� IURP� LQVXUDQFH� LV� WKH�%ORFNFKDLQ� ,QVXUDQFH� ,QGXVWU\� ,QLWLDWLYH�
�%�L��ZKLFK�ZDV� ODXQFKHG�E\��� LQVXUHU� DQG� UHLQVXUHU� LQ�2FWREHU�������7KH�
PHPEHUVKLS�LQFUHDVHG�E\����LQ�HDUO\�������+RZDUG��������7KH�DLP�RI�%�L�LV�
WR�´VWUHDPOLQH�SDSHU�ZRUN�DQG�UHFRQFLOLDWLRQV�IRU� UHLQVXUDQFH�DQG� LQVXUDQFH�
FRQWUDFWV�DQG�DFFHOHUDWH�LQIRUPDWLRQ�DQG�PRQH\�ÁRZV��ZKLOH�JUHDWO\�LPSURYLQJ�
DXGLWDELOLW\µ��6ZLVV�5H��������

• $Q�H[DPSOH�IURP�FDSLWDO�PDUNHWV�LV�WKH�ODXQFK�RI�D�FRQVRUWLXP�RI����ÀQDQFLDO�
LQYHVWPHQW�FRPSDQLHV�DQG���EORFNFKDLQ�WHFK�ÀUPV�LQ�6RXWK�.RUHD�LQ�'HFHPEHU�
������ WKLV� FRQVRUWLXP� VKDOO� IXQFWLRQ� DV� D� OHDGLQJ� EORFNFKDLQ� WKLQN� WDQN�
�-XQJ� ���������	�6WRFN� H[FKDQJHV� UXQ� ´FRPSOH[� SURFHGXUHV� WKDW� FDQ� EH� WLPH�
FRQVXPLQJ��FRVW�LQHIÀFLHQW��FXPEHUVRPH��DQG�SURQH�WR�ULVNV��7KH�PXOWL�OD\HUHG�
SURFHVVHV�²�SUH�WUDGH��WUDGH��SRVW�WUDGH�DQG�FXVWRG\��DQG�VHFXULWLHV�VHUYLFLQJ�²�
LV� >VLF@�H[WUDRUGLQDUO\�FRPSOH[��7KLV�PDNHV�D�FDVH�IRU�H[SHULPHQWDWLRQ�ZLWK�
EORFNFKDLQ�� WKDQNV� WR� LWV�SRWHQWLDO�DELOLW\� WR� VWUHDPOLQH� WKH�SURFHVVµ� �%DMSDL�
������

6RPH�RI�WKH�VLJQLÀFDQW�GLIIHUHQFHV�EHWZHHQ�SXEOLF�DQG�SULYDWH�EORFNFKDLQV�DUH�OLVWHG�
LQ�WDEOH������	

7DEOH����6LJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�3XEOLF�DQG�3ULYDWH�%ORFNFKDLQV

Public Blockchain Private Blockchain

Participants are not necessarily known Participants are known

Participants are not necessarily trusted Participants are trusted

 Anyone without permission granted by another
authority can read data

 Only permitted participants can read
data

 Anyone without permission granted by another
authority can write data

 Only permitted participants can write
data

.6RXUFH��0RUDELWR��������

�����)RU�D�VXUYH\�RI�EORFNFKDLQ�DFWLYLWLHV�RI�VWRFN�H[FKDQJHV�DURXQG�WKH�ZRUOG�VHH�%DMSDL������
(29)�1RW�DOO�SULYDWH�EORFNFKDLQV�UHTXLUH�WKDW�DOO�SDUWLFLSDQWV�DUH��NQRZ�DQG��WUXVWHG��7UXVW��ZKLFK�LPSOLHV�NQRZOHGJH��LV�
HVVHQWLDO�IRU�WKRVH�QRGHV�LQ�WKH�QHWZRUN�WKDW�SDUWLFLSDWH�LQ�WKH�DXWKHQWLFDWLRQ�RI�WUDQVDFWLRQV�RU�YDOLGDWLRQ�RI�OHGJHU�XSGDWHV�
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• Block validation:� :KLOH� DOO� QRGHV� VKDUH� WKH� GLVWULEXWHG� DQG� FRQWLQXRXVO\�
XSGDWHG� OHGJHU�� RQO\� VRPH� QRGHV� DFW� DV� YDOLGDWRUV�� ,Q� D� SXEOLF� EORFNFKDLQ�
�SHUPLVVLRQOHVV� OHGJHU��� DQ\�QRGH� FDQ�RSW� WR�EH� D� YDOLGDWRU� �ZKLFK� UHTXLUHV�
VLJQLÀFDQW� FRPSXWHU� SRZHU� DQG� HQHUJ\� LQSXWV� LQ� WKH� FDVH� RI� WKH� ELWFRLQ�
EORFNFKDLQ��� ZKLOH� LQ� D� SULYDWH� EORFNFKDLQ� �SHUPLVVLRQHG� OHGJHU�� RQO\�
DXWKRULVHG�QRGHV�FDQ�YDOLGDWH�EORFNV��7KH�YDOLGDWLRQ�LV�GRQH�WKURXJK�DQ�LWHUDWLYH�
SURFHVV� WKDW� LV� VXFFHVVIXO� RQFH� D� FRQVHQVXV� RQ� WKH� YDOLGLW\� E\� WKH�PDMRULW\�
RI� WKH� YDOLGDWRUV� LV� DFKLHYHG�� ´'LIIHUHQW� EORFNFKDLQ� QHWZRUNV� XVH� GLIIHUHQW�
YDOLGDWLRQ� WHFKQLTXHV��%LWFRLQ·V�%ORFN�FKDLQ�XVHV�D� WHFKQLTXH�FDOOHG� ¶SURRI�
RI�ZRUN·��5LSSOH�XVHV�¶'LVWULEXWHG�&RQVHQVXV·��DQG�(WKHUHXP�XVHV�¶SURRI�RI�
VWDNH·��(YU\��������������	�$OO�WHFKQLTXHV�HQVXUH�WKDW�IUDXG�LV�SUHYHQWHG�

• Block chaining:�:KHQ�DOO�WUDQVDFWLRQV�DUH�YDOLGDWHG��WKH�QHZ�EORFN�LV�DGGHG�
�´FKDLQHGµ��WR�WKH�H[LVWLQJ�EORFNFKDLQ�DQG�WKH�XSGDWHG�OHGJHU�LV�EURDGFDVWHG�WR�
WKH�QHWZRUN���$V�WKH�WLPH�IRU�EORFN�FUHDWLRQ�DQG�YDOLGDWLRQ�YDULHV�VLJQLÀFDQWO\�
EHWZHHQ� GLIIHUHQW� W\SHV� RI� EORFNFKDLQ�� WKH� SURFHVV� RI� OHGJHU� XSGDWLQJ� FDQ�
WDNH�D�IHZ�VHFRQGV�RU�VHYHUDO�PLQXWHV��XS�WR�DQ�KRXU�RU�PRUH�LQ�ZRUVW�FDVH�
VLWXDWLRQV���

7KH�ELWFRLQ�V\VWHP� LV�EDVHG�RQ�D�SHUPLVVLRQOHVV�EORFNFKDLQ�ZKLFK�FDQ�EH�XVHG�E\�
HYHU\ERG\��)LQDQFLDO� LQVWLWXWLRQV�KDYH�QRW�RQO\�UHDOLVHG� WKH�GLVUXSWLYH�SRWHQWLDO� IRU�
VRPH� RI� WKHLU� OXFUDWLYH� IHH� EXVLQHVVHV� VXFK� DV� PRQH\� WUDQVIHU� DQG� SD\PHQWV�� EXW�
DOVR�WKH�RSSRUWXQLWLHV�IRU�EHWWHU�FRQVXPHU�H[SHULHQFHV�DQG�LPSURYHG�DGPLQLVWUDWLYH�
HIÀFLHQFLHV� �UHGXFHG� RSHUDWLRQ� FRVWV����	� IDVWHU� WUDQVDFWLRQV�� ZKHQ� WKH\� DGRSW� WKH�
EORFNFKDLQ� WHFKQRORJ\� E\� WKHPVHOYHV�� :KDW� WKH� LQFXPEHQW� EDQNV� GLVOLNHG� DERXW�
ELWFRLQ�ZDV� WKH� ODFN� RI� FRQWURO� RYHU� WKH� EORFNFKDLQ� DV� WKH\�PXVW� REVHUYH�� DPRQJ�
RWKHUV��.<&��$0/�&7)�DQG�GDWD�SULYDF\�UHJXODWLRQV��)XUWKHUPRUH��WKH�WUDQVDFWLRQ�
YROXPH� RI� ELWFRLQ� LV� OLPLWHG� DQG� E\� IDU� QRW� VXIÀFLHQW� IRU� WKH� WUDQVDFWLRQ� YROXPHV�
RI� ODUJH� LQFXPEHQW�EDQNV��7KHUHIRUH��EDQNV�DQG�RWKHU�ÀQDQFLDO� LQVWLWXWLRQV� IRUPHG�
DOOLDQFHV�DQG�WHDPHG�XS�ZLWK�)LQ7HFKV�WR�GHYHORS�SULYDWHO\�FRQWUROOHG�EORFNFKDLQV�
�SHUPLVVLRQHG�OHGJHUV���0RUDELWR�����������������

• $Q�H[DPSOH�IURP�EDQNLQJ�LV�WKH�5�&(9�LQLWLDWLYH�ZKHUH�WKH�)LQ7HFK�FRPSDQ\�
5��DQG�JOREDO�EDQNV� IRUPHG�D� VWUDWHJLF�DOOLDQFH� IRU� WKH�GHYHORSPHQW�RI� WKH�
RSHQ�VRXUFH�GLVWULEXWHG�OHGJHU�SODWIRUP�&RUGD�LQ�6HSWHPEHU�������7KH�QXPEHU�
RI�EDQNV�LQFUHDVHG�IURP�LQLWLDOO\���WR�DSSUR[�����E\�WKH�HQG�RI�$XJXVW���������	�

�����)RU� GHWDLOV� RQ� SURRI�RI�ZRUN� DQG�SURRI�RI�VWDNH� VHH�0RUDELWR� ������ ������� RQ� YDULRXV� RWKHU� EORFNFKDLQ� VHFXULW\�
SURRIV�VHH�1DUD\DQDQ�HW�DO��������RQ�GLVWULEXWHG�FRQVHQVXV�FKDSWHU������
�����7KH�RSHUDWLRQ�FRVWV�RI�EDQNV�DQG�RWKHU�UHJXODWHG�ÀQDQFLDO�LQVWLWXWLRQV�LQFOXGH�WKH�FRVWV�RI�UHJXODWRU\�FRPSOLDQFH�VXFK�
DV�FRVWV�RI�WKH�UHSRUWLQJ�WR�UHJXODWRU\�DXWKRULWLHV��$�EUDQFK�RI�)LQ7HFK�²�´5HJ7HFKµ�²�GHDOV�ZLWK�WKH�XVH�RI�'7/�DQG�RWKHU�
GLJLWDO�WHFKQRORJLHV�ERWK�IURP�WKH�SHUVSHFWLYH�RI�WKH�UHJXODWRUV�DQG�WKH�UHJXODWHG��7KLV�VSHFLDO�FODVV�RI�')7V�LV�QRW�FRYHUHG�
E\�WKLV�SDSHU��VHH�$UQHU��%DUEHULV�DQG�%XFNOH\�������
�����6HH�WKH�5��ZHEVLWH��ZZZ�U��FRP���RQ�&RUGD·V�NH\�FRQFHSWV�VHH�%URZQ�HW�DO�������
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)LJXUH����*HQHUDOLVHG�2YHUYLHZ�RI�D�%ORFNFKDLQ�7UDQVDFWLRQ

Source: Evry 2016, 10.

• 7UDQVDFWLRQ�GHÀQLWLRQ��$�VHQGHU�6�FUHDWHV�D�PHVVDJH�WKDW�FRQWDLQV�WKH�YDOXDEOH�
DVVHW�²�H�J��WKH�IUDFWLRQ�RI�D�ELWFRLQ�²�WR�EH�WUDQVIHUUHG��7���KLV�FU\SWRJUDSKLF�
GLJLWDO�VLJQDWXUH�DV�SURRI�RI�RZQHUVKLS�DQG�RI�WKH�YDOLGLW\�RI�WKH�WUDQVIHU��DQG�
WKH�SXEOLF�DGGUHVV�RI�WKH�UHFHLYHU�5��7KLV�PHVVDJH��WUDQVDFWLRQ��LV�WUDQVPLWWHG�
WR�WKH�EORFNFKDLQ�QHWZRUN��(OHFWURQLF�ZDOOHWV�IRU�ELWFRLQV�RU�RWKHU�GLJLWDO�FRLQV�
� � WKH�FDUULHUV�RI� WKH�YDOXDEOH�DVVHW��VLPSOLI\� WKH�FUHDWLRQ�� WUDQVPLVVLRQ�DQG�
UHFHSWLRQ�RI�WUDQVDFWLRQV�

• Transaction authentication��7KH�PHVVDJH�LV�UHFHLYHG�E\�WKH�QRGHV��FRQQHFWHG�
FRPSXWHUV�� RI� WKH�QHWZRUN��7KH\� DXWKHQWLFDWH� LWV� YDOLGLW\�E\�GHFU\SWLQJ� WKH�
GLJLWDO�VLJQDWXUH�DQG�NHHS�LW�´RQ�KROGµ�EHIRUH�LW�FDQ�EH�DGGHG��WRJHWKHU�ZLWK�
YDOLGDWHG�WUDQVDFWLRQV�RI�RWKHU�VHQGHUV��WR�D�QHZ�EORFN��

%ORFN� FUHDWLRQ��7KH� SHQGLQJ� WUDQVDFWLRQV� DUH� FRPELQHG� E\� RQH� QRGH� LQWR� D� EORFN�
ZKLFK� LV�DFWXDOO\�DQ�XSGDWHG�YHUVLRQ�RI� WKH�H[LVWLQJ� OHGJHU� �ZKLFK� LWVHOI� LV�D�FKDLQ�
RI�DOO�EORFNV�WKDW�KDYH�EHHQ�DGGHG�WR�WKH�ÀUVW�EORFN�RI�WKH�FKDLQ��´JHQHVLV�EORFNµ���
$IWHU�D�VSHFLÀF�WLPH��ZKLFK�LV��IRU�H[DPSOH�����PLQXWHV�RQ�DYHUDJH�IRU�WKH�ELWFRLQ�
EORFNFKDLQ���WKH�QHZ�EORFN�LV�EURDGFDVWHG�WR�WKH�QHWZRUN�IRU�YDOLGDWLRQ����	

�����7KH�WRWDO�WLPH�IRU�WKH�FRQÀUPDWLRQ�LV�ORQJHU�DV�WKH�WLPH�IRU�WKH�YDOLGDWLRQ��LQ�WKH�QH[W�VWHS��KDV�WR�EH�DGGHG��0RVW�
ELWFRLQ�WUDQVDFWLRQ�DUH�FRQÀUPHG�ZLWKLQ����PLQXWHV��EXW�VRPHWLPHV�LW�FDQ�WDNH�RQH�KRXU�RU�PRUH��VHH�ÀJXUH����LQ�%UHQQDQ�
DQG�/XQQ����������
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Table 3: Blockchain Applications and Solutions in Financial Services

Brokerage services
Cryptocurrency exchanges
Software wallets
Hardware wallets
Merchant and retail services
Financial data providers
7UDGH�¿QDQFH�VROXWLRQV
Compliance and identity
Payments integrations

Trading platforms
Brokerage services
Payroll
Insurance
Investments
Loans
Global/Local money services
Capital markets solutions
Teller machines

Source: MOUGAYAR�������FKDSWHU���

´$� GLVWULEXWHG� OHGJHU� LV� HVVHQWLDOO\� DQ� DVVHW� GDWDEDVH� WKDW� FDQ� EH� VKDUHG� DFURVV� D�
QHWZRUN� RI� PXOWLSOH� VLWHV�� JHRJUDSKLHV� RU� LQVWLWXWLRQV�� $OO� SDUWLFLSDQWV� ZLWKLQ� D�
QHWZRUN�FDQ�KDYH�WKHLU�RZQ�LGHQWLFDO�FRS\�RI�WKH�OHGJHU��$Q\�FKDQJHV�WR�WKH�OHGJHU�
DUH�UHÁHFWHG�LQ�DOO�FRSLHV� LQ�PLQXWHV��RU� LQ�VRPH�FDVHV��VHFRQGV��7KH�DVVHWV�FDQ�EH�
ÀQDQFLDO��OHJDO��SK\VLFDO��RU�HOHFWURQLF��7KH�VHFXULW\�DQG�DFFXUDF\�RI�WKH�DVVHWV�VWRUHG�
LQ�WKH�OHGJHU�DUH�PDLQWDLQHG�FU\SWRJUDSKLFDOO\�E\�¶NH\V·�DQG�VLJQDWXUHV�WR�FRQWURO�ZKR�
FDQ�GR�ZKDW�ZLWKLQ�WKH�VKDUHG�OHGJHU��(QWULHV�FDQ�DOVR�EH�XSGDWHG�E\�RQH��VRPH�RU�DOO�
RI�WKH�SDUWLFLSDQWV��DFFRUGLQJ�WR�UXOHV�DJUHHG�E\�WKH�QHWZRUN�µ���	 The DLT emerged 
IURP� WKH�EORFNFKDLQ�FRQFHSW�SXEOLVKHG�E\�6DWRVKL�1DNDPRWR� LQ������DQG�ZDV� WKH�
EDVLV�RI�WKH�ÀUVW�JOREDO�FU\SWRFXUUHQF\��%LWFRLQ����	 In parallel to the implementation 
RI� %LWFRLQ� �DQG� D� YDULHW\� RI� RWKHU� FU\SWRFXUUHQFLHV��� )LQ7HFK� VWDUW�XSV� DV� ZHOO� DV�
HVWDEOLVKHG� JOREDO� FRQVXOWDQFLHV�� ODZ� ÀUPV� DQG� JRYHUQPHQW� DJHQFLHV� H[SORUHG� WKH�
SRVVLEOH� DSSOLFDWLRQV� RI� WKH� EORFNFKDLQ� FRQFHSW� QRW� RQO\� LQ� WKH� ÀQDQFLDO� VHUYLFHV�
LQGXVWU\��EDQNLQJ��PRQH\�WUDQVIHU�DQG�SD\PHQWV��VWRFN�WUDGLQJ��LQVXUDQFH��EXW�DOVR��
DPRQJ�RWKHUV��LQ�WKH�OHJDO�EXVLQHVV�DQG�IRU�SXEOLF�VHUYLFHV����	 

Blockchain Basics
7KH� EDVLF�PHFKDQLVP� IRU� WKH� WUDQVIHU� RI� D� YDOXDEOH� DVVHW� YLD� D� EORFNFKDLQ� �RI� WKH�
ELWFRLQ�W\SH��LV�DV�IROORZV����	 

(20)�8.�*RYHUQPHQW�&KLHI�6FLHQWLÀF�$GYLVHU������������VHH�DOVR�,26&2���������FKDSWHU���
(21)�6HH�1DNDPRWR��Q�G��>����@���IRU�D�WHFKQLFDO�LQWURGXFWLRQ�WR�%LWFRLQ�DQG�FU\SWRFXUUHQFLHV�VHH�1DUD\DQDQ�HW�DO�����������
$QWRQRSRXORV���������
(22)�)XUWKHU�DSSOLFDWLRQV�RI�EORFNFKDLQ�WHFKQRORJ\�DUH�XQGHU�GHYHORSPHQW��DPRQJ�RWKHUV��IRU�RQOLQH�PXVLF��FDU�OHDVLQJ��
ULGH�VKDULQJ�KDLOLQJ��SRVVLEO\�GLVUXSWLQJ�GLVUXSWRUV�VXFK�DV�8EHU��� UHDO�HVWDWH��KHDOWKFDUH�� IUDXG�SUHYHQWLRQ��DQG�HQHUJ\�
PDQDJHPHQW��)RU�D�VXUYH\�RI�EORFNFKDLQ�DSSOLFDWLRQV�EH\RQG�ÀQDQFH�VHH�6ZDQQ�������FKDSWHU���
�����6HH�(YU\������DQG��EDVHG� WKHUHRQ��0RUDELWR�������������� IRU�DQ�DOWHUQDWLYH�YLVXDOLVDWLRQ�VHH�%UHQQDQ�DQG�/XQQ�
������������
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2. Core Technologies of Digital Finance Tools
2.1 Blockchain and Distributed Ledger Technology 

$PRQJ�DOO� WHFKQRORJLFDO� LQQRYDWLRQV�RI� UHFHQW�\HDUV�� WKH�EORFNFKDLQ�RU�GLVWULEXWHG�
OHGJHU�WHFKQRORJ\��'/7��LV�RIWHQ�VHHQ�DV�WKH�RQH�ZLWK�WKH�JUHDWHVW�GLVUXSWLYH�SRZHU�
IRU�WUDGLWLRQDO�EDQNLQJ�DQG�EH\RQG��

Table 2: Blockchain Applications Beyond Currency

      Class Examples

General Escrow  transactions, bonded contracts, third-party arbitration,
multiparty signature transactions

Financial transactions  Stock, private equity, crowdfunding, bonds, mutual
funds, derivatives, annuities, pensions

 Public records  Land and property titles, vehicle registrations,
 EXVLQHVV�OLFHQVHV��PDUULDJH�FHUWL¿FDWHV��GHDWK
FHUWL¿FDWHV

 ,GHQWL¿FDWLRQ  Driver’s licenses, identity cards, passports, voter
registrations

 Private records  IOUs, loans, contracts, bets, signatures, wills, trusts,
escrows

 Attestation  Proof of insurance, proof of ownership, notarized
documents

 Physical asset keys Home, hotel rooms, rental cars, automobile access

Intangible assets  Patents, trademarks, copyrights, reservations, domain
names

Source: Swan 2015, 10.
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-HUVH\����	�7R�RYHUFRPH�WKH�FRQÁLFW�RI�LQWHUHVW�EHWZHHQ�SROLF\KROGHUV�DQG�VKDUHKROGHUV��
/HPRQDGH�RQO\�FKDUJHV� D�ÁDW� IHH�RI�����RI� WKH� LQVXUDQFH�SUHPLXP�DQG�HDUPDUNV�
WKH� UHPDLQLQJ� ���� IRU� FODLPV� VHWWOHPHQW��:KHWKHU� DOO� RI� WKHVH� ���� DUH� VSHQW� IRU�
FODLP�VHWWOHPHQW��DQG�UHLQVXUDQFH�SUHPLXPV��RU�RQO\�D�SDUW�GRHV�QRW�DIIHFW�WKH�LQFRPH�
RI� WKH� LQVXUDQFH� FRPSDQ\��$Q\� XQGHUZULWLQJ� VXUSOXV� ZLOO� QRW� EH� SRFNHWHG� E\� WKH�
VKDUHKROGHUV�EXW�ZLOO�EH�DOORFDWHG�SURSRUWLRQDWHO\�WR�D�UDQJH�RI�VRFLDO�SURMHFWV�RU�QRQ�
SURÀW�LQVWLWXWLRQV��´FDXVHVµ��ZKLFK�WKH�SROLF\�KROGHUV�FDQ�FKRRVH��´*LYHEDFNµ���,W�LV�
H[SHFWHG� WKDW�SROLF\�KROGHUV�ZLOO� UHIUDLQ� IURP�HPEHOOLVKLQJ�FODLPV�DV� VRRQ�DV� WKH\�
UHDOLVH�WKDW�WKH�H[FHVV�ZRXOG�QRW�E\�́ SDLGµ�E\�WKH�LQVXUDQFH�FRPSDQ\�EXW�KXUWV�D�FDXVH�
WKDW�WKH\�ZDQW�WR�VXSSRUW�

7KH� PRGHO� RI� *HUPDQ� LQVXUDQFH� EURNHU� ÀUP� )ULHQGVXUDQFH� �IRU� PRELOH� GHYLFH�
LQVXUDQFH��KRPH�FRQWHQWV�LQVXUDQFH��DQG�FDU�LQVXUDQFH��UHTXLUHV�WKDW�SROLF\�KROGHUV�
WUDQVIHU�H[LVWLQJ� LQVXUDQFH�FRQWUDFWV� WR�)ULHQGVXUDQFH����	 These contracts remain in 
IRUFH� IRU� WKH� SROLF\� KROGHUV�� EXW� WKH� EURNHU� DQG� WKH� LQVXUDQFH� FRPSDQLHV� DJUHH� WR�
LQFOXGH�QHZ�RU� LQFUHDVH�H[LVWLQJ�GHGXFWLEOHV����	�7KLV�ZLOO� UHVXOW� LQ�D�FRUUHVSRQGLQJ�
GHFUHDVH�RI�WKH�SUHPLXPV��7KH�PRQH\�VDYHG�E\�FKHDSHU�SUHPLXPV�LV�WUDQVIHUUHG�WR�D�
VROLGDULW\�SRRO�RXW�RI�ZKLFK�VPDOOHU�FODLPV��XS�WR�WKH�GHGXFWLEOHV��ZLOO�EH�SDLG��,I�D�
VXUSOXV�UHPDLQV�DW�WKH�HQG�RI�WKH�SHULRG��WKLV�XQXVHG�PRQH\�ZLOO�EH�SDLG�EDFN�WR�WKH�
SROLF\�KROGHUV��2Q�EDODQFH��WKH�SROLF\�KROGHUV�ZLOO�QRW�SD\�PRUH�IRU�WKHLU�LQVXUDQFH��
EXW�WKH\�EHQHÀW�IURP�WKH�FKDQFH�WR�UHFHLYH�D�SD\�EDFN�LI�WKH�FODLPV�UHPDLQ�ORZ��7KH�
H[SHFWDWLRQ�LV� WKDW�FODLPV�ZLOO�UHPDLQ�ORZ�EHFDXVH�SROLF\�KROGHUV�DUH�RUJDQLVHG�E\�
)ULHQGVXUDQFH�LQ�VPDOO�3�3�DIÀQLW\�JURXSV�RI�DSSUR[�����PHPEHUV�ZKR�DOO�KROG�WKH�
VDPH�NLQG�RI�LQVXUDQFH�SROLF\��H�J��KRPH�FRQWHQW���,W�LV�DOVR�SRVVLEOH�WKDW�SROLF\�KROGHUV�
EXLOG�WKHLU�RZQ�SHHU�JURXSV�ZLWK�SHRSOH�ZKRP�WKH\�NQRZ�DQG�FRQVLGHU�WUXVWZRUWK\�
�H�J��IDPLO\��IULHQGV��QHLJKERXUV��FROOHDJXHV���$�JURXS�RI����LV�VPDOO�HQRXJK�VR�WKDW�
DQ\�FODLP�PDGH�E\�RQH�PHPEHU�KDV�D�VLJQLÀFDQW�LPSDFW�RQ�WKH�VROLGDULW\�SRRO�DQG�
LV�QRWLFHG�E\�DOO�RWKHU�JURXS�PHPEHUV��,W�LV�KLJKO\�SUREDEOH�WKDW�SROLF\�KROGHUV�ZKR�
ZDQW� WR� EH� FRQVLGHUHG� KRQHVW� DQG�ZKRVH� DFWLRQV� DUH� REVHUYHG� E\� WKH� RWKHU� JURXS�
PHPEHUV� ZLOO� UHIUDLQ� IURP� XQQHFHVVDU\�� HPEHOOLVKHG� RU� IUDXGXOHQW� FODLPV��$V� WKH�
LQLWLDO�SUHPLXPV�ZHUH�FDOFXODWHG�E\�FRQYHQWLRQDO�LQVXUHUV�RQ�WKH�EDVLV�RI�WKHLU�FODLPV�
KLVWRU\�LW�LV�UHDVRQDEOH�WR�H[SHFW�WKDW�WKH�DFWXDO�FODLPV�UDWLR�RI�)ULHQGVXUDQFH�ZLOO�EH�
ORZHU�WKDQ�WKH�UDWLR�DVVXPHG�LQ�WKH�LQLWLDO�FDOFXODWLRQ��+HQFH��XQGHUZULWLQJ�VXUSOXVHV�
VKRXOG�PDWHULDOLVH�DQG�FDQ�EH�VKDUHG��

�����$V�WKH�ZHEVLWH�ZZZ�OHPRDQGH�FRP�H[SODLQV��/HPRQGDH�RIIHUV�LQ�PRVW�FDVHV�D�GLUHFW�DSSURYDO�RI�RQOLQH�DSSOLFDWLRQV�
ZLWK�DQ�LQVXUDQFH�SUHPLXP�TXRWH�WKDW�WDNHV�LQWR�FRQVLGHUDWLRQ�WKH�SHUVRQDO�VLWXDWLRQ�RI�WKH�DSSOLFDQW�DQG�WKH�TXDOLW\�DQG�
ORFDWLRQ�RI�WKH�REMHFW��)XUWKHUPRUH��D�IDVW�FODLPV�VHWWOHPHQW�LV�DFKLHYHG�E\�WKH�LQLWLDO�KDQGOLQJ�RI�FODLPV�E\�D�FODLPV�ERW�
ZKLFK�WDNHV�LPPHGLDWH�GHFLVLRQV�LQ�FRQFOXVLYH�FDVHV�
�����7KH�FRQFHSW�LV�H[SODLQHG�RQ�WKH�ZHEVLWH�ZZZ�IULHQGVXUDQFH�GH��$V�D�FRQVHTXHQFH�RI�WKH�WUDQVIHU��)ULHQGVXUDQFH�ZLOO�
UHFHLYH�DOO�IXWXUH�EURNHUDJH�FRPPLVVLRQV�SDLG�E\�WKH�LQVXUDQFH�FRPSDQLHV�IRU�H[LVWLQJ�FRQWUDFWV��
(19)�7KH�PRGHO�FDQ�EH�DSSOLHG�RQO\�WR�W\SHV�RI�LQVXUDQFH�ZKHUH�FRQWUDFWV�ZLWK�GHGXFWLEOHV�DUH�XVHG�
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RI�D�FXVWRPHU�QRWHV��H�J��IURP�WKH�*36�FRRUGLQDWHV��WKDW�KH�KDV�HQWHUHG�WKH�VKRZURRP�
RI�D�FDU�GHDOHU�� WKH�EDQN�PD\�VHQG�KLV�VPDUWSKRQH�WDLORUHG�RIIHUV�IRU�FDU�ÀQDQFLQJ�
DQG� LQVXUDQFH��&KDQFHV� DUH� WKDW� FXVWRPHUV� DSSUHFLDWH� VXFK�SHUVRQDOLVHG�PDUNHWLQJ�
DFWLYLWLHV��

/LIH�F\FOH�DQG�VLWXDWLRQDO�PDUNHWLQJ�LV�QRW�\HW�FRPPRQ�SUDFWLFH�RI�ÀQDQFLDO�VHUYLFH�
SURYLGHUV�� EXW� WKH\� DUH� H[DPSOHV� IRU� QHZ� DSSOLFDWLRQV� RI� D� �PHDQZKLOH�� ZHOO�
HVWDEOLVKHG�')7��QDPHO\�ELJ�GDWD�DQDO\WLFV��

1.4  Protection 

%LJ� GDWD� DQDO\WLFV� DOVR� SOD\V� DQ� LPSRUWDQW� UROH� LQ� ,QVXU7HFK�� IRU� H[DPSOH� IRU� WKH�
FDOFXODWLRQ�RI�ULVN�DGHTXDWH�SUHPLXPV��$Q�LQVXUHU�PD\�FDOFXODWH�D�KHDOWK�LQVXUDQFH�
SUHPLXP� RQ� WKH� DVVXPSWLRQ� RI� DQ� DYHUDJH� KHDWK� VWDWXV� RI� WKH� SROLF\KROGHU�� )RU�
SROLF\KROGHUV�ZLWK� DQ� DERYH�DYHUDJH� KHDOWK\� OLIHVW\OH�� WKLV� SUHPLXP�ZRXOG� EH� WRR�
KLJK��QRW�ULVN�DGHTXDWH���,W�FDQ�EH�UHGXFHG�LI�WKH�KHDOWK\�OLIHVW\OH�FDQ�EH�SURYHQ��IRU�
H[DPSOH�E\�WKH�UHJXODU� WUDQVPLVVLRQV�RI�GDWD�IURP�D�ZHDUDEOH�DFWLYLW\�WUDFNHU��H�J��
ZDONHG�GLVWDQFHV��FDORULH�FRQVXPSWLRQ��KHDUW�UDWH���$QRWKHU�H[DPSOH�LV�WKH�FDOFXODWLRQ�
RI� WKH� DPRXQW� LQVXUHG� DQG� WKH� ULVN� SUHPLXP� IRU� D� KRPH� LQVXUDQFH��7KH� LQVXUDQFH�
FRPSDQ\� PD\� XVH� ELJ� GDWD� VRXUFHV� DQG� DQDO\WLFV� WR� FRPELQH� LQIRUPDWLRQ� RQ� WKH�
DSSOLFDQW�IRU�LQVXUDQFH��WKH�REMHFW�WR�EH�LQVXUHG��DQG�WKH�JHRJUDSKLF��VRFLR�HFRQRPLF��
DQG�FULPH�VLWXDWLRQ�RI�LWV�LPPHGLDWH�DQG�ZLGHU�QHLJKERXUKRRG�DV�ZHOO�DV�WUHQGV�LQ�WKH�
ORFDO�RU�UHJLRQDO�UHDO�HVWDWH�PDUNHW��

7KH�IROORZLQJ�H[DPSOHV�IRU�,QVXU7HFK�VROXWLRQV�GUDZ�WKH�DWWHQWLRQ�WR�DQRWKHU�KRW�WRSLF�
LQ�LQVXUDQFH��QDPHO\�WKH�PRUDO�KD]DUG�SUREOHP��,QVXUHUV�FRXOG�XVH�GLJLWDO�LQIRUPDWLRQ�
DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� WR� FUHDWH� LQFHQWLYHV� WR� VROYH� WKH� EDVLF� FRQÁLFW� RI�
LQWHUHVW�LQ�SURSULHWDU\��L�H��VKDUHKROGHU�RZQHG��LQVXUDQFH�FRPSDQLHV����	 Money paid 
E\�SROLF\KROGHUV�WR�WKH�LQVXUDQFH�FRPSDQ\�DQG�QRW�VSHQW�IRU�FODLPV�VHWWOHPHQWV�DGGV�
WR�WKH�SURÀW�RI�WKH�LQVXUDQFH�FRPSDQ\��+HQFH��WKH�LQVXUDQFH�FRPSDQ\�KDV�DQ�LQFHQWLYH�
WR� FKDOOHQJH� SROLF\KROGHUV·� FODLPV� DQG� WR�PLQLPLVH� WKH� SD\RXWV��$QWLFLSDWLQJ� WKLV��
SROLF\KROGHUV� PLVWUXVW� LQVXUHUV� DQG� WHQG� WR� PD[LPLVH� �´HPEHOOLVKµ�� WKHLU� FODLPV��
6HYHUDO�LQVXUDQFH�VWDUW�XSV�KDYH�IRXQG�GLIIHUHQW�DSSURDFKHV�WR�UHGXFH�RU�DYRLG�WKLV�
FRQÁLFW��EXW�D�FRPPRQ�GHQRPLQDWRU�RI�WKH�IROORZLQJ�WZR�H[DPSOHV�LV�D�UHOLDQFH�RQ�WKH�
VROLGDULW\�LQ�VPDOO�DIÀQLW\�JURXSV�LQ�FRQWUDVW�WR�HJRLVP�LQ�ODUJH�DQRQ\PRXV�JURXSV����	

/HPRQDGH�LV�D�GLJLWDO�LQVXUDQFH�FRPSDQ\�WKDW�RIIHUV�IDVW�DQG�ORZ�FRVW�KRPHRZQHUV�
DQG�UHQWHUV�LQVXUDQFH�FXUUHQWO\�RSHUDWLQJ�LQ�1HZ�<RUN��&DOLIRUQLD��,OOLQRLV��DQG�1HZ�

�����7KLV� FRQÁLFW�GRHV�QRW� H[LVW� LQ� D�PXWXDO� LQVXUDQFH�FRPSDQLHV�ZKHUH� WKH�SROLF\KROGHUV� DUH� DOVR� WKH�RZQHUV�RI� WKH�
FRPSDQ\�
�����)RU�WKH�´/RJLF�RI�&ROOHFWLYH�$FWLRQµ�VHH�2OVRQ�������DQG�IRU�H[SHULPHQWDO�DQG�HPSLULFDO�HYLGHQFH�RI�EHKDYLRXUDO�
ÀQDQFH�%DNHU�DQG�1RIVLQJHU�������/HPRQDGHV�́ &KLHI�%HKDYLRUDO�2IÀFHUµ�LV�'DQ�$ULHO\��RQH�RI�WKH�SLRQHHUV�RI�EHKDYLRXUDO�
HFRQRPLFV��VHH�DV�DQ�H[DPSOH�$ULHO\�������
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LQWHUYHQWLRQV�DUH�PDGH��H�J��IRU�D�ÀQHWXQLQJ�RI�WKH�SRUWIROLR�FRPSRVLWLRQ��6WLOO��GXH�WR�
WKH�KLJK�GHJUHH�RI�DXWRPDWLRQ��URER�DGYLVRUV�KDYH�PXFK�ORZHU�RSHUDWLQJ�FRVWV�WKDQ�
FRQYHQWLRQDO�DGYLVRUV��

5RER�DGYLVRUV�XVH�EDVLFDOO\�WKUHH�W\SHV�RI�WHFKQRORJLHV��)LUVW��WKH\�XVH�EDVLF�WHFKQLTXHV�
IRU�LQYHVWRU�SURÀOLQJ�ZKLFK�DUH�VLPLODU�WR�WKRVH�RI�EDQNV�DQG�FRQYHQWLRQDO�DGYLVRU\�
ÀUPV��7KH�GLIIHUHQFH�LV�WKDW�WKHVH�WHFKQLTXHV�DUH�QRW�DSSOLHG�LQ�SHUVRQDO�LQWHUYLHZV�
EXW� LQ� D� ZHE�EDVHG� VHOI�DVVHVVPHQW�� 6HFRQG�� URER�DGYLVRUV� VKRXOG� KDYH� DFFHVV� WR�
DQG�SURFHVV�FRPSUHKHQVLYH�GDWD�RQ�ÀQDQFLDO�PDUNHWV��6RIWZDUH� IRU� WKH�DQDO\VLV�RI�
´ELJ�ÀQDQFLDO�GDWDµ�DQG�DVVHW�VHOHFWLRQ�LV�D�')7�WKDW�UHVHPEOHV�TXDQWLWDWLYH�ÀQDQFH�
�´TXDQWµ��PRGHOV��ZKLFK�VWDUWHG�LQ�LQYHVWPHQW�EDQNV�LQ�WKH�����V�DQG�DUH�QRZ�ZLGHO\�
XVHG�LQ�EDQNLQJ�DQG�DVVHW�PDQDJHPHQW���7KH�')7V�IRU�WKH�UHEDODQFLQJ�RI�SRUWIROLRV�
DUH�VLPLODU�DOJRULWKPV�ZKLFK�DUH�DSSOLHG�LQ�DXWRPDWHG�WUDGLQJ�V\VWHPV��ZKLFK�QRZ�
GRPLQDWH�WKH�VWRFN�PDUNHWV�RI�DGYDQFHG�FRXQWULHV����

3HUVRQDOLVHG�PDUNHWLQJ
(VWDEOLVKHG�EDQNV��DV�RQH�VWRS�SURYLGHUV�RI�D�FRPSOHWH�UDQJH�ÀQDQFLDO�VHUYLFHV��KDYH�
EHHQ�REVHUYLQJ�QRW�RQO\�WKH�VXFFHVV�RI�WKH�URER�DGYLVRUV�EXW�DOVR�LQQRYDWLRQV�LQ�RWKHU�
VHJPHQWV�RI�WKH�ÀQDQFLDO�VHUYLFHV�LQGXVWU\��:KLOH�URER�DGYLVRUV�GHDO�ZLWK�́ ELJ�ÀQDQFH�
GDWDµ��3�3�OHQGLQJ�SODWIRUPV�XVH�´ELJ�OLIH�GDWDµ�IRU�WKH�SURÀOLQJ�RI�ERUURZHUV�DQG�IRU�
WKH� DVVHVVPHQW� RI� FUHGLW� ULVNV�� ´%LJ� OLIH� GDWDµ� FRPSULVH� GDWD� IURP�YDULRXV� VRXUFHV�
DERXW� DQ� LQGLYLGXDO·V� FUHGLW� KLVWRU\�� VDYLQJV� DFFRXQWV� DQG� RWKHU� LQYHVWPHQWV�� MRE�
VLWXDWLRQ��VSHQGLQJ�KDELWV�� VKRSSLQJ�SUHIHUHQFHV�� IDPLO\�VWDWXV��KRXVLQJ�FRQGLWLRQV��
VSHFLDO�LQWHUHVWV��YDFDWLRQV�WULSV��HWF��

%LJ� GDWD� SUHGLFWLYH� DQDO\WLFV� LV� GHSOR\HG� WR� GHWHFW�� IRU� H[DPSOH�� FRUUHODWLRQV�
EHWZHHQ�DOO�WKHVH�YDULDEOHV��DV�SUHGLFWRUV��DQG�WKH�SUREDELOLW\�RI�D�ORDQ�GHIDXOW��7KH�
FRPELQDWLRQ�RI�ELJ�ÀQDQFLDO�DQG�ELJ�OLIHVW\OH�GDWD�LV�DOVR�XVHG�WR�PDWFK�LQYHVWRU·V�ULVN�
UHWXUQ�SUHIHUHQFHV�ZLWK�D�VXLWDEOH�DVVHW�SRUWIROLR��$V�ELJ�ÀQDQFLDO�GDWD�DUH�XSGDWHG�
FRQWLQXRXVO\�� D� SHULRGLF� UHEDODQFLQJ� RI� WKH� SRUWIROLR� FDQ�PDLQWDLQ� RU� LPSURYH� WKH�
DFFXUDF\�RI�LWV�ÀW�WR�WKH�LQYHVWRU·V�SUHIHUHQFHV�

%XW� QRW� RQO\� ÀQDQFLDO� GDWD� DUH� FRQWLQXRXVO\� XSGDWHG�� DOVR� OLIHVW\OH� GDWD� FDQ� EH�
XSGDWHG�� DW� OHDVW� SHULRGLFDOO\�� %LJ� GDWD� DQDO\WLFV� FRXOG� EH� XVHG� WR� WU\� WR� LGHQWLI\�
SDUWLFXODU�FRQVWHOODWLRQV� LQ�D�FXVWRPHU·V� OLIH�²�VXFK�DV�PDUULDJH�RU�GLYRUFH��FKDQJH�
RU�ORVV�RI�D�MRE��ELUWK�RI�D�FKLOG��PRYLQJ�WR�D�QHZ�KRPH��HWF��²�ZKLFK�DUH�DVVRFLDWHG�
ZLWK� W\SLFDO�ÀQDQFLDO�QHHGV�� ,I� VXFK� OLIH� F\FOH� LQIRUPDWLRQ� LV� DYDLODEOH� WR�ÀQDQFLDO�
VHUYLFH� SURYLGHUV� �LQ� SDUWLFXODU� EDQNV� DQG� LQVXUDQFH� FRPSDQLHV��� WKH\� FRXOG� XVH�
WKHP�IRU�¶OLIH�F\FOH�PDUNHWLQJ·�DQG�RIIHU�SURGXFWV�ZKLFK�PHHW�WKH�VSHFLÀF�QHHGV�RI�
D� SDUWLFXODU� OLIH� FRQVWHOODWLRQ�� (YHQ�PRUH� JUDQXODU�PDUNHWLQJ� VWUDWHJLHV� KDYH� EHHQ�
SURSRVHG�� FRPELQLQJ�PRUH� JHQHUDO� LQIRUPDWLRQ� RQ� OLIH� F\FOH�� ÀQDQFLDO� VWDWXV�� DQG�
FRQVXPHU�SURÀOH�ZLWK�VSHFLÀF�DFWLRQV�RI�D�FXVWRPHU��)RU�H[DPSOH��LI�WKH�VPDUWSKRQH�
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HQWULHV��)XUWKHUPRUH�� DGYDQFHG�FU\SWRJUDSKLF� WHFKQLTXHV�DUH� DSSOLHG� WR�SURWHFW� WKH�
GDWD�DQG�YDOXDEOHV�VWRUHG�LQ�GLJLWDO�GHYLFHV�DQG�WR�HQVXUH�WKH�VDIHW\�RI�326�IDFLOLWLHV�
�<X��.\ZH�DQG�/L�������

(OHFWURQLF� ZDOOHWV� DQG� SHUVRQ� WR� SHUVRQ� SD\PHQW� IDFLOLWLHV� DUH� JDLQLQJ� SRSXODULW\�
DQG�DUH�QRZ� LQWHJUDWHG� LQ�PDQ\�RQOLQH�EDQNLQJ�DSSV�RI� WUDGLWLRQDO�EDQNV��EXW�DOVR�
LQ�WKH�)DFHERRN�0HVVHQJHU��%DQNLQJ�DSSV�DUH�IXUWKHU�HQULFKHG�E\�SHUVRQDO�ÀQDQFH�
PDQDJHPHQW��3)0��WRROV��7KH�PRUH�DGYDQFHG�3)0�WRROV�GR�QRW�RQO\�SURYLGH�KLVWRULF�
UHFRUGV�DQG�D�EUHDNGRZQ�RI�ÀQDQFLDO�DFWLYLWLHV��H�J��E\�VSOLWWLQJ�XS�KRXVHKROG�H[SHQVHV�
WR�GLIIHUHQW�H[SHQVH�FDWHJRULHV�OLNH�IRRG��UHQW��FDU��XWLOLWLHV��EXW�DOORZ�WKH�GHÀQLWLRQ�
RI�EXGJHWV�IRU�WKH�YDULRXV�FDWHJRULHV�DQG�DQDO\VHV�SI�RQH·V�DFWXDO�VSHQGLQJ�EHKDYLRXU�
FRPSDUHG�WR�RQH·V�SDVW�VSHQGLQJ�EHKDYLRXU�RU�WR�EHQFKPDUNV�RI�SHHU�JURXSV��DOHUWV�
FDQ�EH�VHQW�LI�EHQFKPDUNV�DUH�PLVVHG�RU�OLPLWV�H[FHHGHG��6XFK�3)0�WRROV�XVH�VLPLODU�
WHFKQLTXHV�DV�URER�DGYLVRUV�IRU�D�EHWWHU�SHUVRQDOLVHG�FRQVXPHU�H[SHULHQFH���

1.3 Investment Advice

7KH� JOREDO� ÀQDQFLDO� FULVLV� EURXJKW� WR� OLJKW� D� ZLGHVSUHDG� PLV�VHOOLQJ� RI� ÀQDQFLDO�
SURGXFWV� DQG� IDXOW\� DGYLFH� E\� EDQNV��5HWDLO� LQYHVWRUV� IRXQG� SURGXFWV� LQFUHDVLQJO\�
DSSHDOLQJ�WKDW�LQFRUSRUDWH�D�SRUWIROLR�GLYHUVLÀFDWLRQ�EXW�GR�QRW�UHTXLUH�GLVFUHWLRQDU\�
LQWHUYHQWLRQV�E\�DVVHW�PDQDJHUV�VXFK�DV�H[FKDQJH� WUDGHG� LQGH[� IXQGV�ZLWK�SDVVLYH�
DVVHW�DOORFDWLRQ��1HYHUWKHOHVV��LQYHVWRUV�VWLOO�KDYH�WR�VHOHFW�IURP�GLIIHUHQW�(7)V��DQG�
(7)V�DUH�QRW�WKH�EHVW�LQYHVWPHQW�YHKLFOH�XQGHU�DOO�LQGLYLGXDO�FLUFXPVWDQFHV��+HQFH��
WKHUH�VWLOO�LV�D�UHWDLO�GHPDQG�IRU�LQYHVWPHQW�DGYLFH��+RZHYHU��UHWDLO�LQYHVWPHQW�DPRXQWV�
DUH�UHODWLYHO\�VPDOO�VR�WKDW�SURIHVVLRQDO�ZHDOWK�PDQDJHUV�HLWKHU�ZHUH�QRW�LQWHUHVWHG�LQ�
UHWDLO�FXVWRPHUV�RU�FKDUJHG�KLJK�IHHV�ZKLFK�GHWHUUHG�UHWDLO�LQYHVWRUV��

Robo-Advisors
7KLV�GLOHPPD�ZDV�VROYHG�DQG�D�PDUNHW�QLFKH�ZDV�ÀOOHG�E\�VWDUW�XSV�WKDW�FDPH�WR�WKH�
PDUNHW�DV�URER�DGYLVRUV�VLQFH�������6LURQL��������7KHVH�)LQ7HFKV

• FRPPXQLFDWH�ZLWK�FOLHQWV�SULPDULO\�YLD�GLJLWDO�FKDQQHOV�

• WDNH�FOLHQWV� WKURXJK�D�ZHE�EDVHG�VHOI�SURÀOLQJ�SURFHGXUH� WR�GHWHUPLQH� WKHLU�
ULVN�DSSHWLWH��UHWXUQ�H[SHFWDWLRQV��DQG�LQYHVWPHQW�KRUL]RQV�

• LGHQWLI\�VXLWDEOH�DVVHWV�DQG�DVVHPEOH�DQ�DVVHW�SRUWIROLR�WKDW�PDWFKHV�WKH�FOLHQW·V�
LQYHVWPHQW�SUHIHUHQFHV�

• PDLQWDLQ� WKH� UHOHYDQW� IHDWXUHV� RI� WKH� SRUWIROLR� RYHU� WLPH� E\� DQ� DXWRPDWHG�
UHEDODQFLQJ�

,GHDOO\�� WKH�ZKROH�SURFHVV�IURP�LQYHVWPHQW�DGYLFH�WR�SRUWIROLR�PDQDJHPHQW�VKRXOG�
EH�EHHQ�DXWRPDWLF�DQG�GRHV�QRW�UHTXLUH�KXPDQ�LQWHUYHQWLRQ��,Q�SUDFWLFH��KHOS�GHVNV�
DUH� DYDLODEOH� LQ� FDVH� D� FOLHQW� QHHGV� VXSSRUW�� DQG� LW�PD\� DOVR� EH� WKDW� VRPH� KXPDQ�
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H[SHQVLYH��&UHGLW�FDUG�SD\PHQWV�ZRXOG�EH�EHWWHU��EXW�VHOOHUV�DUH�RIWHQ�LQGLYLGXDOV�DQG�
VPDOO�EXVLQHVVHV�ZKR�FDQQRW�DFFHSW�FUHGLW�FDUG�SD\PHQWV��3D\3DO·V�VROXWLRQ�ZDV�WKH�
LQVWDQW�WUDQVIHU�RI�PRQH\�WR�HPDLO�DGGUHVVHV��)XQGV�ZHUH�ORDGHG�WR�WKH�EX\HU·V�3D\3DO�
DFFRXQW��H�J��E\�EDQN�WUDQVIHU�SULRU�WR�WKH�WUDQVDFWLRQ�RU�E\�GLUHFW�GHELW�RU�FUHGLW�FDUG�
FKDUJH�GXULQJ�DIWHU� WKH� WUDQVDFWLRQ���DQ� LPPHGLDWH�QRWLÀFDWLRQ�RQ� WKH�SD\PHQW�ZDV�
VHQW�WR�WKH�VHOOHU·V�HPDLO�DGGUHVV��DQG�WKH�IXQGV�ZHUH�FUHGLWHG�WR�KLV�3D\3DO�DFFRXQW�
�ZKLFK�DOUHDG\�H[LVWHG�RU�KDG� WR�EH�FUHDWHG�ZKHQ�IXQGV�ZHUH� UHFHLYHG�IRU� WKH�ÀUVW�
WLPH���7KH�SD\PHQW�VHUYLFH�ZDV�LQLWLDOO\�IUHH�IRU�EX\HUV�DQG�VHOOHUV��EXW�ODWHU�²�ZKHQ�
3D\3DO�RIIHUHG�LWV�VHUYLFHV�WR�H�FRPPHUFH�PHUFKDQWV�RXWVLGH�WKH�H%D\�V\VWHP�²��IHHV�
ZHUH�FKDUJHG�IURP�WKH�PHUFKDQWV�

'LJLWDO�ZDOOHWV�DQG�FRQWDFWOHVV�SD\PHQWV
*RRJOH�ODXQFKHG�*RRJOH�:DOOHW�DV�D�IUHH�RQOLQH�3�3�SD\PHQWV�VHUYLFH�WKDW�FRXOG�EH�
XVHG�IURP�D�GHVNWRS�FRPSXWHU�RU�D�PRELOH�$QGURLG�RU�L26�GHYLFH��:DOOHW�XVHUV�OLQN�
WKHLU�HPDLO�DGGUHVV�RU�SKRQH�QXPEHU�WR�WKHLU�H[LVWLQJ�GHELW�FDUG�RU�EDQN�DFFRXQW��LQ�
WKH�86���$�XVHU�WKHQ�FDQ�VHQG�PRQH\�WR�WKH�HPDLO�DGGUHVV�RU�SKRQH�QXPEHU�RI�DQ\�
RWKHU�XVHU�ZKR�FDQ�NHHS�UHFHLYHG�IXQGV�LQ�WKH�ZDOOHW�IRU�ODWHU�SD\PHQWV�E\�KLPVHOI�
RU�PRYH�WKHP�WR�WKH�OLQNHG�FDUG�RU�EDQN�DFFRXQW��$�WHFKQRORJLFDOO\�PRUH�DGYDQFHG�
IHDWXUH�ZDV�WKH�QHDU�ÀHOG�FRPPXQLFDWLRQ��1)&��FDSDELOLW\�RI�WKH�*RRJOH�:DOOHW�&DUG��
:LWK�WKLV�GHELW�FDUG�XVHUV�FRXOG�PDNH�FRQWDFWOHVV�SD\PHQWV�DW�1)&�HQDEOHG�SRLQW�RI�
VDOHV��326��WHUPLQDOV��,Q������*RRJOH�FKDQJHG�LWV�VWUDWHJ\�DQG�LQWURGXFHG�$QGURLG�
3D\�DV�DQ�HOHFWURQLF�ZDOOHW�DQG�1)&�EDVHG�FRQWDFWOHVV�SD\PHQW�V\VWHP�H[FOXVLYHO\�
IRU�$QGURLG� SKRQHV��7KH�*RRJOH�:DOOHW� &DUG�ZDV� WHUPLQDWHG� VXEVHTXHQWO\��8VHUV�
RI�$QGURLG�3D\�ZKR�XSORDG� WKHLU� GHELW� RU� FUHGLW� FDUG� GHWDLOV� WR� WKHLU�$QGURLG�3D\�
wallet can make contactless payments at any NFC card terminal with their Android 
6PDUWSKRQH��ZLWK�EXLOW�LQ�1)&�FDSDELOLW\���$SSOH�UROOHG�RXW�LWV�FRPSHWLQJ�$SSOH�3D\�
GLJLWDO�ZDOOHW�DQG�PRELOH�SD\PHQW�V\VWHP�ZLWK�1)&�FDSDELOLWLHV�IRU�L26�GHYLFHV�LQ�
������ ,WV� IXQFWLRQDOLW\� LV� FRPSDUDEOH� WR�$QGURLG� 3D\� �SOXV�*RRJOH�:DOOHW��� DQG� LW�
FDQ�XVH� WKH� VDPH�326�KDUGZDUH� IRU� FRQWDFWOHVV�SD\PHQWV����	 The DFT here is the 
1)&�FRPPXQLFDWLRQ�FKLS�ZKLFK�PHDQZKLOH�KDV�EHFRPH�D�VWDQGDUG�IHDWXUH�RI�PRVW�
GHELW�DQG�FUHGLW�FDUGV��,W�FDQ�DOVR�EH�SXUFKDVHG�VHSDUDWHO\�DV�D�ZULVWEDQG��NH\�ULQJ�RU�
DGKHVLYH�VWLFNHU��ZKLFK�KDV�WR�EH�OLQNHG�WR�D�GHELW�RU�FUHGLW�FDUG��

7KH�¶XSJUDGLQJ·�RI�VPDUWSKRQHV�WR�HOHFWURQLF�ZDOOHWV�JDYH�DQ�DGGLWLRQDO�LPSHWXV�IRU�
QHZ�DFFHVV�DQG�VHFXULW\�WHFKQRORJLHV��7KH�QHZ�WHFKQRORJ\�RI�ELRPHWULFV�LV�QRW�LQ�LWVHOI�
D�')7�EXW�KLJKO\�UHOHYDQW�IRU�GLJLWDO�ÀQDQFH��)LQJHU�SULQW�LGHQWLÀFDWLRQ��LULV�VFDQV��
YRLFH� UHFRJQLWLRQ� DQG� IDFH� UHFRJQLWLRQ� DUH� QHZ� WHFKQRORJLHV� IRU� VPDUWSKRQHV� WKDW�
VKDOO�PDNH�DFFHVV�WR�ZDOOHWV�PRUH�VHFXUH�DQG�FRPIRUWDEOH�WKDQ�WUDGLWLRQDO�SDVVZRUG�

�����$QRWKHU� �HYHQ� WKH�ZRUOG·V� ODUJHVW�� SURYLGHU� RI� RQOLQH� SD\PHQW� VHUYLFHV� LV�$OLSD\�� ,WV� XQSUHFHGHQWHG� JURZWK� DQG�
GRPLQDQW�PDUNHW�SRVLWLRQ�LV�ODUJHO\�GXH�WR�XQLTXH�SHFXOLDULWLHV�RI�WKH�&KLQHVH�H�FRPPHUFH�DQG�EDQNLQJ�V\VWHP��VHH�&ODUN�
������
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VSUHDGV�GR�QRW�DFFUXH��7KH�PDWFKPDNLQJ�SODWIRUP�FKDUJHV�D�IHH�RU�FRPPLVVLRQ�ZKLFK�
LV�FRQVLGHUDEO\�OHVV�WKDQ�WKH�W\SLFDO�FKDUJHV��IHHV��DQG�VSUHDGV��6HFRQG��DV�SHRSOH�LQ�
FRXQWU\�;��<��FDQ�GLVSRVH�RI�IXQGV�LQ�FRXQWU\�<��;��� WKH\�FDQ�VHQG�PRQH\�WR�DQ\�
UHFLSLHQW� LQ�FRXQWU\�<� �;��E\�FKHDS�GRPHVWLF� WUDQVIHUV��7KLV� VDYHV�FKDUJHV� IRU� WKH�
H[SHQVLYH�LQWHUQDWLRQDO�EDQNLQJ�SD\PHQW�V\VWHP�6:,)7��+HQFH�� WKH�3�3�DSSURDFK�
HOLPLQDWHV�WZR�PLGGOHPHQ�RI�WKH�FRQYHQWLRQDO�PRQH\�WUDQVIHU�EXVLQHVV��D�FXUUHQF\�
GHDOHU�DQG�D�SD\PHQWV�IDFLOLWDWRU��

+RZHYHU��WKH�V\VWHP�KLWV�LWV�OLPLWV�LI�WKH�LQÁRZV�DQG�RXWÁRZV�RI�FXUUHQFLHV�DUH�QRW�
VXIÀFLHQWO\� EDODQFHG�� 'HPDQG�VXSSO\� LPEDODQFHV� DUH� D� SDUWLFXODU� SUREOHP� ZKHQ�
WKH�PDWFKPDNLQJ�SODWIRUP�KDV�QRW�LQVWUXPHQW�IRU�SULFH�DGMXVWPHQWV�WKDW�FRXOG�EULQJ�
GHPDQG�DQG�VXSSO\�FORVHU�WR�HTXLOLEULXP��

International payment network based on private blockchain
(VWDEOLVKHG� WUDQVIHU� VHUYLFH� SURYLGHUV� IDFH� FRPSHWLWLRQ� IURP� WKH� FKHDSHU� )LQ7HFK�
WUDQVIHU�VHUYLFHV�ZKLFK�FRPSUHVVHV� WKHLU� IHH� LQFRPH�DQG�SURÀW�PDUJLQV��7R�UHPDLQ�
FRPSHWLWLYH�� WKH� LQFXPEHQWV� KDYH� WR� ÀQG� ZD\V� WR� UHGXFH� FRVWV� �VR� WKDW� WKH\� FDQ�
UHPDLQ�SURÀWDEOH�GHVSLWH� ORZHU�IHHV��DQG�HQKDQFH� WKH�VHUYLFH�TXDOLW\�HVSHFLDOO\�E\�
IDVWHU�WUDQVIHUV��6RIWZDUH�IRU�WKH�PDWFKLQJ�RI�FXUUHQF\�GHDOV�FRXOG�UHGXFH�FRVWV��DQG�D�
EORFNFKDLQ�QHWZRUN�FRXOG�VSHHG�WUDQVIHUV�VLJQLÀFDQWO\��6XFK�D�QHWZRUN�PXVW�EH�JOREDO�
EXW�ZLWK�DFFHVV�OLPLWHG�WR�PHPEHUV�RQO\��$�SULYDWH��´SHUPLVVLRQHGµ��EORFNFKDLQ�ZLWK�
OLPLWHG�DFFHVV�LV�VLPLODU�WR�ELWFRLQ�LQVRIDU�DV�LW�DSSOLHV�D�GLVWULEXWHG�OHGJHU�WHFKQRORJ\�
IRU�WKH�UHFRUGLQJ��H[HFXWLRQ�DQG�GRFXPHQWDWLRQ�RI�WUDQVDFWLRQV�WKURXJK�WKH�WUDQVIHU�RI�
WRNHQV�ZLWK�PRQHWDU\�YDOXH��GLJLWDO�FRLQV���,W�GLIIHUV�IURP�ELWFRLQ�LQVRIDU�DV�LW�DVVXPHV�
DQ�DXWKRULW\�WKDW�UHJXODWHV�WKH�DFFHVV�WR�WKH�EORFNFKDLQ��L�H��JUDQWV�SHUPLVVLRQV�WR�MRLQ�
WKH�QHWZRUN�RI�LQVWLWXWLRQV�WKDW�WUDQVDFW�WKURXJK�WKLV�EORFNFKDLQ��:KLOH�WKH�FRUH�')7�²�
WKH�SHUPLVVLRQHG�EORFNFKDLQ�²�GRHV�H[LVW�LQ�SUDFWLFH��SD\PHQW�QHWZRUNV�RI�LQFXPEHQW�
WUDQVIHU�VHUYLFH�SURYLGHUV�RQ�WKLV�EDVLV�ZHUH�VWLOO�LQ�WKH�PDNLQJ�XQWLO�UHFHQWO\�ZKHQ�
6:,)7�ODXQFKHG�LWV�RZQ�EORFNFKDLQ�DSSOLFDWLRQ��WKDW�DSSOLHV�D�´3URRI�RI�&RQFHSWµ�
IRU�EORFN�YDOLGDWLRQ���%\�-XO\����������OHDGLQJ�JOREDO�EDQNV�KDG�MRLQHG�WKH�6:,)7�
LQLWLDWLYH��6:,)7�������

Payment processors for e-commerce
7KH�H[SDQVLRQ�RI�H�FRPPHUFH�LQ�WKH�����V�KDV�HQFRXUDJHG�WKH�HPHUJHQFH�DQG�JURZWK�
RI� VSHFLDOLVHG� SD\PHQW� SURFHVVRUV����	� )RU� H[DPSOH�� 3D\3DO� EHFDPH� WKH� SUHIHUUHG�
SD\PHQW� RSWLRQ� IRU� H%D\� DXFWLRQV�� ,WV� VXFFHVV� LV� QRW� EDVHG� RQ� D� WHFKQRORJLFDO�
EUHDNWKURXJK�EXW�RQ�D�SURFHVV�LQQRYDWLRQ�DQG�D�VLJQLÀFDQW�YDOXH�DGGHG�IRU�H%D\�XVHUV�
�VHOOHUV�DV�ZHOO�DV�EX\HUV���6XFFHVVIXO�DXFWLRQV�W\SLFDOO\�UHTXLUHG�RQO\�VPDOO�SD\PHQWV�
IRU�ZKLFK�VHQGLQJ�D�FKHFN�ZDV�QRW�DQ�DSSURSULDWH�PHWKRG��LW�ZDV�WRR�VORZ�DQG�WRR�

�����6HH�.LQJ�������:HZHJH������
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E\�FRPELQLQJ�WKH�ELWFRLQ�V\VWHP�ZLWK�WKH�PRGHO�RI�EDQN�DJHQWV���	�DV�´KXPDQ�$70Vµ��
L�H��LQGLYLGXDOV��RU�VPDOO�EXVLQHVVHV��ZKR�FRQYHUW�%7&�LQWR�FDVK�DQG�YLFH�YHUVD�DJDLQVW�
D�IHH��$EUD�VWDUWHG�WR�EXLOG�D�QHWZRUN�RI�´$EUD�7HOOHUVµ�LQ�D�QXPEHU�RI�FRXQWULHV��EXW�
LWV�IRFXV�LV�RQ�WKH�86�DQG�WKH�3KLOLSSLQHV��7KH�FRPSHWLWLYHQHVV�RI�WKH�$EUD�DSSURDFK�
ZLOO�QRW�RQO\�GHSHQG�RQ�WKH�IHHV�FKDUJHG�E\�WKH�$EUD�7HOOHUV��DQRWKHU�VHULRXV�SUREOHP�
LV�WKH�H[WUHPH�YRODWLOLW\�RI�WKH�%7&�H[FKDQJH�UDWH��$OWKRXJK�WKH�WUDQVIHU�RI�ELWFRLQV�
KDSSHQV�UHODWLYHO\�IDVW��WKH�ZKROH�SURFHVV�IURP�WKH�LQLWLDO�SXUFKDVH�RI�ELWFRLQV�WR�WKH�
ÀQDO�FRQYHUVLRQ�LQWR�FDVK�WDNHV�PXFK�PRUH�WLPH��XS�WR�KRXUV�RU�GD\V���$EUD�LQWHQGV�WR�
VKLHOG�LWV�FXVWRPHUV�DJDLQVW�WKH�%7&�YRODWLOLW\��EXW�LW�LV�GRXEWIXO�ZKHWKHU�LWV�KHGJLQJ�
PHFKDQLVP�ZLOO� VXUYLYH� D�PDMRU� GHSUHFLDWLRQ� RI� %7&� �=DIDU� ������� )XUWKHUPRUH��
WKHUH�LV�D�ULVN�WKDW�PRQH\�ODXQGHUHUV�ZLOO�EH�DWWUDFWHG��DQG�ÀQDOO\�LW�LV�XQFHUWDLQ�KRZ�
UHJXODWRUV�ZLOO�WUHDW�D�%LWFRLQ�EDVHG�PRQH\�WUDQVIHU�V\VWHP��1HYHUWKHOHVV��$EUD�LV�DQ�
H[DPSOH�IRU�WKH�DSSOLFDWLRQ�RI�WKH�')7�´%LWFRLQµ�LQ�WKH�SUDFWLFH�RI�WKH�LQWHUQDWLRQDO�
PRQH\� WUDQVIHU� EXVLQHVV� ZKLFK� FRXOG� PDNH� UHPLWWDQFHV� FKHDSHU� DQG� IDVWHU� WKDQ�
LQFXPEHQW�V\VWHPV�

,QWHUQDWLRQDO�WUDQVIHUV�EDVHG�RQ�3�3�FXUUHQF\�H[FKDQJHV
:KLOH�WKH�$EUD�DSSURDFK�LV�TXLWH�QHZ�DQG�XQLTXH�LQ�SUDFWLFH��D�QXPEHU�)LQ7HFKV�KDYH�
SHQHWUDWHG�WKH�PDUNHW�ZLWK�DQRWKHU�FRQFHSW�WKDW�PDNHV�WUDQVIHUV�SUREDEO\�QRW�IDVWHU�
EXW�FKHDSHU�DQG�PRUH�FRQYHQLHQW��7KH�FRUH�')7�LV�DQ�LQWHUQHW�EDVHG�3�3�PDWFKPDNLQJ�
VRIWZDUH�WKDW�EULQJV�WRJHWKHU�SHRSOH�LQ�FRXQWU\�;�ZKR�ZDQW�WR�VHOO�FXUUHQF\�$�DQG�EX\�
FXUUHQF\�%�IRU�WUDQVIHUV�WR�UHFLSLHQWV�LQ�FRXQWU\�<��ZLWK�SHRSOH�LQ�FRXQWU\�<�ZKR�ZDQW�
WR�VHOO�FXUUHQF\�%�DQG�EX\�FXUUHQF\�$�IRU�WUDQVIHUV�WR�UHFLSLHQWV�LQ�FRXQWU\�;��%DMSDL�
�������)RU�WKLV�SXUSRVH��SHRSOH�LQ�;�DQG�LQ�<�ZKR�ZDQW�WR�H[FKDQJH�WKHLU�FXUUHQFLHV�
DQG�PDNH�D�WUDQVIHU�WR�WKH�RWKHU�FRXQWU\��FDQ�RSHQ�DFFRXQWV�ZLWK�WKH�WUDQVIHU�SODWIRUP�
DQG� FUHGLW� UHVSHFWLYH� DPRXQWV� LQ� WKHLU� RZQ� FXUUHQF\� WR� WKHVH� DFFRXQWV�� ,QVWHDG� RI�
DFWXDOO\� EX\LQJ� FXUUHQFLHV� IURP�D� WKLUG� SDUW\�� WKH� SODWIRUP�´VZLWFKHVµ� WKH� ULJKW� RI�
GLVSRVDO��´RZQHUVKLSµ��EHWZHHQ�WKH�DFFRXQW�KROGHUV��7KH�SHRSOH�LQ�;�ZHUH�LQLWLDOO\�
RZQHUV� RI� WKH� IXQGV� RQ� WKH� DFFRXQWV� LQ�;� EXW� DIWHU� WKH� VZLWFK� EHFRPH� RZQHUV� RI�
WKH�IXQGV�LQ�<��DQG�WKH�SHRSOH�LQ�<�EHFRPH�RZQHUV�RI�WKH�IXQGV�LQ�;��LQ�UHVSHFWLYH�
DPRXQWV�����	�7KH�3�3�DSSURDFK�DOORZV�IRU�WZR�W\SHV�RI�FRVW�VDYLQJV��)LUVW��DV�WKHUH�LV�
QR�DFWXDO�SXUFKDVH�RI�FXUUHQFLHV�IURP�WKLUG�SDUWLHV�EXW�RQO\�D�FRQYHUVLRQ�LQ�WKH�ERRNV�
DW� D� IDYRXUDEOH� H[FKDQJH� UDWH����	�%DQN� FKDUJHV�� EURNHUDJH� IHHV�� DQG� H[FKDQJH� UDWH�

(10)�7KLV�PRGHO�ZDV�VXFFHVVIXOO\�SUDFWLFHG�LQ�.HQ\D�RQ�D�QDWLRQZLGH�VFDOH�E\�WKH�PRELOH�SKRQH�PRQH\�WUDQVIHU�V\VWHP�
0�3HVD��VHH�1GXQJ·X������DQG�ZLWK�PRUH�H[DPSOHV�1LFROHWWL������
(11)�´3�3�FXUUHQF\�H[FKDQJHV�«�DOORZ�XVHUV�WR�UHJLVWHU�RQOLQH�IRU�DQ�DFFRXQW�DQG�GHSRVLW�PRQH\�LQWR�LW��'HSHQGLQJ�RQ�WKH�
VLWH��XVHUV�FDQ�DFFHSW�D�JLYHQ�H[FKDQJH�UDWH�RU�ELG�RQ�DQ�H[FKDQJH�UDWH�RI�WKHLU�FKRRVLQJ��2QFH�WKH�XVHU�ÀQGV�DQ�DFFHSWDEOH�
UDWH��WKH�VLWH�PDNHV�D�PDWFK��VKRZV�FKDQJH�RI�RZQHUVKLS�RI�IXQGV��DQG�UHPLWV�WKH�IXQGV�ZLWKLQ���WR���GD\V�WKURXJK�D�VLPSOH�
GRPHVWLF�WUDQVIHU��1R�FXUUHQF\�HYHU�OHDYHV�WKH�FRXQWU\��LW�LV�PHUHO\�H[FKDQJHG�EHWZHHQ�XVHUV��8VHUV�FDQ�VHQG�PRQH\�WR�DQ\�
SHUVRQ��EXVLQHVV�DFFRXQW��RU�HYHQ�WKHLU�RZQ�DFFRXQW�LQ�DQRWKHU�FRXQWU\µ��%DMSDL�������
(12)��)RU�H[DPSOH��FXUUHQFLHV�FRXOG�EH�FRQYHUWHG�DW�WKH�PLGPDUNHW�LQWHUEDQN�UDWH��VHH�3KLOOLSV�������3LFDUGR������
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SD\PHQWV�UHVSHFWLYHO\�WKH�WUDQVIHU�RI�PRQHWDU\�YDOXHV��,W�FRYHUV�HYHU\WKLQJ�IURP�KXJH�
JOREDO�SD\PHQWV� WR�VPDOO�SRFNHW�PRQH\��,QQRYDWLRQV� LQ� WKLV�ÀHOG� WRRN�RII�DIWHU� WKH�
SXEOLFDWLRQ�RI�WKH�ELWFRLQ�FRQFHSW�E\�6DWRVKL�1DNDPRWR�LQ�������7KLV�SDSHU�RXWOLQHG�
WZR�LQQRYDWLYH�GLJLWDO�WRROV��

• WKH�EORFNFKDLQ�DQG��EXLOGLQJ�RQ�LW��

• WKH�GHFHQWUDOLVHG�GLJLWDO�FXUUHQF\�´ELWFRLQµ��%7&���

$�EORFNFKDLQ� LV� D� WHFKQLTXH� WR� VWRUH�� DGG� DQG�YDOLGDWH� WUDQVDFWLRQ�GDWD� LQ� DQ�RSHQ�
FRPSXWHU�QHWZRUN�E\�FU\SWRJUDSKLF� WHFKQLTXHV� LQ� VXFK�D�ZD\� WKDW� WKH�FRUUHFWQHVV��
LPPXWDELOLW\�DQG�VDIHW\�RI�WKH�GDWD�LV�HQVXUHG�E\�D�GHFHQWUDOLVHG�FRQVHQVXV�PHFKDQLVP��

0RVW� H[LVWLQJ� SD\PHQWV� V\VWHPV� DUH� FHQWUDOLVHG� V\VWHPV� ZKLFK� DUH� V\VWHPLFDOO\�
LPSRUWDQW�EXW�YXOQHUDEOH�WR�IDLOXUHV�LQ�WKH�FHQWUH��)RU�H[DPSOH��D�ZKROHVDOH�SD\PHQW�
V\VWHP�IRU�ODUJH�YDOXH�WUDQVIHUV�SULPDULO\�EHWZHHQ�EDQNV�LV�XVXDOO\�RSHUDWHG�E\�WKH�
FHQWUDO�EDQN��$V�WKH�%DQN�RI�(QJODQG�H[SHULHQFHG�D�V\VWHP�IDLOXUH�LQ�������LW�VWDUWHG�
WR�H[SORUH�GHFHQWUDOLVHG�DOWHUQDWLYHV���	�DQG�RWKHU�FHQWUDO�EDQNV�DOVR�VWDUWHG�WR�H[SORUH�
WKH�SRWHQWLDOV�RI�'/7�IRU�ZKROHVDOH�LQWHUEDQN�SD\PHQWV�V\VWHPV���	� 

5HWDLO� SD\PHQW� V\VWHPV� SURFHVV� ORZ� YDOXH� WUDQVDFWLRQV� LQ� KXJH� YROXPHV�� :KHQ�
SD\HUV�DQG�SD\HHV�DUH�FXVWRPHUV�RI�GLIIHUHQW�EDQNV��D� WUXVWHG� WKLUG�SDUW\� LV�QHHGHG�
IRU� WKH� SURFHVVLQJ� DQG� FOHDULQJ� RI� WKH� WUDQVDFWLRQV�� 7KLV� FRXOG� EH� DQ� DXWRPDWHG�
FOHDULQJ�KRXVH��$&+��IRU�WUDQVIHUV�EHWZHHQ�EDQN�DFFRXQWV�RU�D�FUHGLW��RU�GHELW��FDUG�
FRPSDQ\�IRU�SD\PHQWV�EHWZHHQ��WKH�EDQN�DFFRXQWV�RI��FRQVXPHUV�DQG�PHUFKDQWV��7KH�
YXOQHUDELOLW\�RI�VXFK�FHQWUDOLVHG�V\VWHPV�DW�WKHLU�FHQWUH�KDV�EHFRPH�DSSDUHQW�LQ�UHFHQW�
\HDUV�E\�ODUJH�VFDOH�KDFNV��GDWD�WKHIWV�DQG�IUDXG��,Q�DGGLWLRQ��VORZ�SURFHVVLQJ�DQG�KLJK�
FRVWV�ZHUH�SDLQ�SRLQWV�IRU�UHWDLO�FXVWRPHUV��HVSHFLDOO\�WKRVH�ZKR�XVH�PRQH\�WUDQVIHU�
VHUYLFHV�IRU�LQWHUQDWLRQDO�UHPLWWDQFHV�IUHTXHQWO\��

Bitcoin-based international money transfer
$V� D� FU\SWRFXUUHQF\� DQG� GLJLWDO� SD\PHQW� V\VWHP�� ELWFRLQ� KDV� WKH� FDSDFLW\� RI� YHU\�
FKHDS�DQG�IDVW�WUDQVIHUV�RI�%7&�IURP�RQH�LQWHUQHW�HQDEOHG�GHYLFH��H�J��VPDUWSKRQH��WR�
DQ\�RWKHU�LUUHVSHFWLYH�RI�LWV�ORFDWLRQ��+RZHYHU��%7&�LV�QR�JHQHUDOO\�DFFHSWHG�PHGLXP�
RI�H[FKDQJH��5HPLWWDQFHV�IURP�RQH�QDWLRQDO�FXUUHQF\��H�J��4$5��LQWR�DQRWKHU��H�J��
3.5��UHTXLUH�D�FRQYHUVLRQ�RI�4$5�LQWR�%7&�E\�WKH�VHQGHU�DQG�RI�%7&�LQWR�3.5�
E\�WKH�UHFLSLHQW��%7&�FDQ�EH�ERXJKW�DQG�VROG�WKURXJK�FUHGLW�FDUGV�RU�WUDQVIHUV�IURP�
EDQN� DFFRXQWV� RQ� LQWHUQHW� SODWIRUPV� WKDW� IXQFWLRQ� DV� XQUHJXODWHG� H[FKDQJHV�� 7KH�
FRQYHUVLRQ�RI�%7&�LQWR�FDVK�DQG�YLFH�YHUVD�ZLWKRXW�D�EDQN�DFFRXQW�RU�FUHGLW�FDUG�LV�
PRUH�FRPSOLFDWHG�LI�QRW�LPSRVVLEOH��$�)LQ7HFK�VWDUW�XS�²�$EUD�²�KDV�IRXQG�D�VROXWLRQ�

����%LUFK�DQG�3DUXODYD������
(9)�7KH�%DQN�RI�&DQDGD��IRU�H[DPSOH��FDPH�WR�WKH�FRQFOXVLRQ�WKDW��IRU�WKH�WLPH�EHLQJ��'/7�LV�QRW�\HW�D�YLDEOH�RSWLRQ��VHH�
:LONLQV�DQG�*DHW]������
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1.1 Crowdfunding 

7R�RYHUFRPH�WKH�OLPLWHG�DYDLODELOLW\�RI�EDQN�ÀQDQFLQJ��VRPH�IXQG�VHHNHUV�VWDUWHG�WR�
SUHVHQW�WKHLU�SURMHFWV�LQ�VRFLDO�PHGLD�WR�SRWHQWLDO�IXQG�SURYLGHUV��7KLV�LGHD�ZDV�SLFNHG�
XS�E\�VWDUW�XSV�ZKR�DLPHG�DW� WKH�FUHDWLRQ�RI�DQ�´H%D\V�IRU�ÀQDQFHµ���	� L�H�� LQWHUQHW�
SODWIRUPV�ZKHUH�IXQG�VHHNHUV�DQG�IXQG�SURYLGHUV�FDQ�PHHW�DQG�UXQ�DXFWLRQV�IRU�WKH�
ÀQDQFLQJ�RI�DOO�NLQGV�RI�SURMHFWV���	�7KH�EDVLF� WHFKQRORJ\�RI� WKLV�FURZGIXQGLQJ�DUH�
PDWFKPDNLQJ�SHHU�WR�SHHU��3�3��LQWHUQHW�SODWIRUPV��(YDQV�DQG�6FKPDOHQVHH�������

)LQDQFLQJ� FRQWUDFWV� DUH� FRQFOXGHG� GLUHFWO\� EHWZHHQ� WKH� IXQG� SURYLGHUV� DQG� WKH�
IXQG� VHHNHUV�� 7KH� SODWIRUP� RSHUDWRU� LV� SULPDULO\� D� PDWFKPDNHU� EXW� QR� ÀQDQFLDO�
LQWHUPHGLDU\��,Q�PRVW�MXULVGLFWLRQV��WKH�PDWFKPDNHU�KDV�WR�FKHFN�WKH�OHJDOLW\�RI�WKH�
SURMHFWV�DGPLWWHG�WR�WKH�SODWIRUP��DQG�KH�KDV�WR�HQVXUH�WKDW�WKH�IXQG�SURYLGHUV�UHFHLYH�
VXIÀFLHQW� LQIRUPDWLRQ� IRU�D�SURMHFW�DSSUDLVDO��)XUWKHUPRUH��SODWIRUP�RSHUDWRUV�PD\�
SURYLGH��DV�D�VHUYLFH�RU�LQ�FRPSOLDQFH�ZLWK�UHJXODWLRQV��D�ULVN�VFRULQJ�RI�SURMHFWV��)RU�
WKLV��VRPH�RI�WKHP�KDYH�DSSOLHG�DQ�LQQRYDWLYH�')7��QDPHO\�ELJ�GDWD�DQDO\WLFV��
,Q�WKH�SDVW�FURZGIXQGLQJ�SODWIRUPV�HPSOR\HG�UHYHUVH�DXFWLRQV�IRU�WKH�SULFLQJ�RI�WKH�
SURMHFWV��EXW�LW�WXUQHG�RXW�WKDW�XQH[SHULHQFHG�LQYHVWRUV�XQGHU�SULFHG�WKH�ULVNV�VR�WKDW�
WRR�PDQ\�SURMHFWV�ZLWK�D�KLJK�GHIDXOW�SUREDELOLW\�KDG�EHHQ�IXQGHG�DW�UHODWLYHO\�ORZ�
UDWHV��&RQVHTXHQWO\��GHIDXOW�UDWHV�DQG�ORVVHV�IRU�LQYHVWRUV�LQFUHDVHG��$V�WKLV�GDPDJHV�
WKH� UHSXWDWLRQ�RI�D�SODWIRUP��PRVW�FURZGIXQGLQJ�SODWIRUPV�VZLWFKHG� IURP�DXFWLRQV�
WR�WKH�VHWWLQJ�RI�ULVN�DGHTXDWH�OHQGLQJ�DQG�ERUURZLQJ�UDWHV�E\�WKH�SODWIRUP�RSHUDWRU��
7KH�DOORFDWLRQ�RI�LQYHVWRUV�WR�SURMHFWV�FRXOG�EH�RQ�D�´ÀUVW�FRPH��ÀUVW�VHUYHGµ�EDVLV�RU�
WKURXJK�DQ�DXWRPDWHG�VOLFH��GLFH��DQG�GLVSHUVH�PHFKDQLVP���	

7KHUH�ZHUH�ELJ�GHEDWHV�RQ�WKH�GLVUXSWLYH�SRWHQWLDO�RI�FURZGIXQGLQJ��LQ�SDUWLFXODU�RI�
ORDQ�EDVHG�3�3�OHQGLQJ��FDOOHG�´PDUNHWSODFH�OHQGLQJµ�LQ�WKH�86���$OWKRXJK�WKLV�IRUP�
RI�QRQ�EDQN�OHQGLQJ�KDV�JURZQ�PDVVLYHO\��LW�KDV�EHHQ�REVHUYHG�LQ�PDQ\�MXULVGLFWLRQV�
WKDW�D�ODUJH�SRUWLRQ�RI�LW�KDV�QRW�UHSODFHG�EXW�VXSSOHPHQWHG�EDQN�OHQGLQJ��LQ�SDUWLFXODU�
WR� XQGHUEDQNHG� 60(V�� 7RGD\�� FURZGIXQGLQJ� LV� RIWHQ� VHHQ� DV� D� PDMRU� YHKLFOH� RI�
ÀQDQFLDO�LQFOXVLRQ��ERWK�LQ�HPHUJLQJ�DQG�DGYDQFHG�HFRQRPLHV����	 

1.2 Payment Systems

$� VHFRQG� DQG� PXOWL�IDFHWHG� DUHD� RI� )LQ7HFK� DQG� LQQRYDWLYH� ')7V� LV� UHODWHG� WR�

����+HUH�WKH�IRFXV�LV�RQO\�RQ�FURZGIXQGLQJ�IRU�ÀQDQFLDO�UHWXUQV��3UHSD\PHQW�RU�UHZDUG�EDVHG�DV�ZHOO�DV�GRQDWLRQ�EDVHG�
FURZGIXQGLQJ�LV�QRW�FRYHUHG�
����8VXDOO\�GLVWLQFWLRQV�DUH�PDGH�ZLWK�UHIHUHQFH�WR�WKH�W\SH�RI�IXQGLQJ��ORDQ�RU�HTXLW\��DQG�WKH�VWDWXV�RI�WKH�IXQG�VHHNHU�
�FRQVXPHU�RU�EXVLQHVV��
����3URMHFWV�ZLWK�VLPLODU�ULVN�UHWXUQ�FKDUDFWHULVWLFV�DUH�EXQGOHG�E\�WKH�SODWIRUP�RSHUDWRU�LQWR�´SURMHFW�FODVVHVµ�IRU�ZKLFK�
WKH�RSHUDWRU�VHWV�WKH�OHQGLQJ�DQG�ERUURZLQJ�UDWHV��)XQG�SURYLGHUV�GR�QRW�VHOHFW�VSHFLÀF�SURMHFWV�EXW�SURMHFW�FODVVHV�DQG�
VSHFLI\�WKH�IXQGLQJ�DPRXQW��7KH�SODWIRUP�RSHUDWRU�WKHQ�VSOLWV�WKLV�DPRXQW�LQWR�VPDOOHU�SRUWLRQV�DQG�DOORFDWHV�WKHP�ZLWKLQ�
WKH�VHOHFWHG�SURMHFW�FODVVHV�WR�GLIIHUHQW�LQGLYLGXDO�SURMHFWV��7KLV�´DXWRPDWLFµ�GLYHUVLÀFDWLRQ�LV�D�ULVN�PDQDJHPHQW�VHUYLFH�
RI�WKH�SODWIRUP�RSHUDWRU�IRU�WKH�IXQG�SURYLGHUV�
����6HH�-HQLN��/\PDQ�DQG�1DYD�������3DWZDUGKDQ�����������D�
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ÀQDQFLDO� WHFKQRORJLHV�� ERXJKW� VWDUW�XSV�� DQG� LPSOHPHQWHG� )LQ7HFK� VROXWLRQV� E\�
WKHPVHOYHV���	�,W�VHHPV�WKDW�WKH�GLVUXSWLRQ�QRZ�DIIHFWV�PRUH�WUDGLWLRQDO�WHFKQLTXHV�WKDQ�
WUDGLWLRQDO�ÀQDQFLDO�LQVWLWXWLRQV���	

&KDSWHU� �� JLYHV� DQ� RXWOLQH� RI� �VHOHFWHG�� LQQRYDWLYH�)LQ7HFK� SURGXFWV� DQG� VHUYLFHV�
LQ�SUDFWLFH�DQG�SRLQWV�WR�WKH�XQGHUO\LQJ�GLJLWDO�ÀQDQFH�WRROV��')7V���&KDSWHU���ZLOO�
ORRN�LQ�VRPH�PRUH�GHWDLO�DW� WZR�FRUH�WHFKQRORJLHV�RI�D�UDQJH�RI�')7V��QDPHO\�WKH�
EORFNFKDLQ��RU�GLVWULEXWHG�OHGJHU�WHFKQRORJ\��DQG�ELJ�GDWD�DQDO\WLFV�

1- FinTech Products and Services and Their 
Underlying Digital Finance Tools (DFTs)
7KHUH� LV�D�YHU\�ZLGH�DQG�FRQWLQXRXVO\�JURZLQJ� UDQJH�RI�)LQ7HFK�DSSOLFDWLRQV�DQG�
VROXWLRQV�LQ�RU�IRU�WKH�ÀQDQFLDO�VHUYLFHV�LQGXVWU\��,W�LV�LPSRVVLEOH�WR�FRYHU�DOO�LQ�WKLV�
SDSHU��WDEOH���LV�D�OLVWLQJ�RI�RQO\�WKRVH�XVH�FDVHV�RI�)LQ7HFK�DSSOLFDWLRQV�WKDW�EXLOG�RQ�
WKH�EORFNFKDLQ�WHFKQRORJ\��7KLV�SDSHU�ZLOO�IRFXV�RQO\�RQ�D�VHOHFWLRQ�RI�W\SLFDO��DQG�
SRWHQWLDOO\�GLVUXSWLYH��SURGXFWV�DQG�VHUYLFHV�

Table 1: Blockchain Use-cases in Financial Services

,QVWLWXWLRQV 5HJXODWRUV Operations Individuals

);�VHWWOHPHQW Compliance reporting &OLHQW�RQERDUGLQJ &URZG�IXQGLQJ

Trade 
reconciliation

5LVN�YLVXDOL]DWLRQ ,QWUD�FRPSDQ\�
settlement

9LUWXDO�LGHQWLW\

&URVV�ERUGHU�
payments

Basel III compliance 1RUPDOL]H�UHIHUHQFH�
data

Credit scoring

&UHGLW�HIÀFLHQF\ &OLHQW�IUDXG�
transparency

7LPH�VWDPSLQJ &URVV�ERUGHU�
remittance

Loan settlement .QRZ�\RXU�FXVWRPHU��
$QWL�PRQH\�ODXQGHULQJ

$FFRXQW�SRUWDELOLW\ 9DXOW�HVFURZ�
VHUYLFHV

27&�GHULYDWLYHV�
clearing

Trade reporting %URNHU�IUDXG�
LGHQWLÀFDWLRQ

&XVWRPHU�
deposit cost

Collateral 
management

6HFXULWLHV
agreements as smart 

contracts

3HHU�WR�SHHU�
lending

6RXUFH��%DVHG�RQ�%UHQQDQ�DQG�/XQQ�����������

(2)�6HH�WKH�ODUJH�QXPEHU�RI�H[DPSOHV�UHSRUWHG�E\�6NLQQHU������
����6HH�%UHQQDQ�DQG�/XQQ�������:RUOG�(FRQRPLF�)RUXP������
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%DQNV�DSSO\�GLJLWDO�WRROV�VLQFH�KDOI�D�FHQWXU\��0DLQIUDPHV�DQG�SXQFKFDUGV�ZHUH�XVHG�
LQ�WKH�����V�SULPDULO\�IRU�DFFRXQW�PDQDJHPHQW��WKH�ÀUVW�$70V�EHFDPH�RSHUDWLRQDO�LQ�
������DQG�KRPH�EDQNLQJ�VWDUWHG��YLD�ODQGOLQH�WHOHSKRQHV��LQ�WKH�ODWH�����V�EXW�WRRN�
RII�RQO\�ZLWK�WKH�VSUHDG�RI�WKH�LQWHUQHW�LQ�WKH�VHFRQG�KDOI�RI�WKH�����V��6DUUHDO��������
,QWHUQHW�RU�RQOLQH�RQO\�EDQNV�ZHUH�HVWDEOLVKHG�VLQFH�������7KH\�RIIHUHG�GLJLWDO�YDULDQWV�
RI� �DOO� RU� D� VHOHFWLRQ� RI�� FRUH� EDQNLQJ� SURGXFWV� DQG� VHUYLFHV� VXFK� DV� WUDQVDFWLRQDO�
DFFRXQWV��VDYLQJV�DFFRXQWV��FHUWLÀFDWHV�RI�GHSRVLWV��FUHGLW�FDUGV��DXWR�ORDQV��DQG�KRPH�
ORDQV��/DVW�FHQWXU\·V�LQWHUQHW�EDQNV�ZHUH�GLJLWDO�UHSOLFDWLRQV�RI�WUDGLWLRQDO�EDQNV�

2YHU�WKH�ODVW�GHFDGH��D�PDVVLYH�ZDYH�RI�LQQRYDWLRQ�VSUHDG�WKURXJKRXW�WKH�ÀQDQFLDO�
LQGXVWU\��VSXUUHG�E\�GHYHORSPHQWV�LQ�YHU\�GLIIHUHQW�ÀHOGV�

• 7KH�LQWHUQHW�EHFDPH�PRELOH�ZKHQ�FHOOSKRQHV�HYROYHG�LQWR�VPDUWSKRQHV�²�WKH�
ÀUVW�L3KRQH�ZDV�ODXQFKHG�LQ�������

• 7KH� JOREDO� ÀQDQFLDO� FULVLV� RI� �������� FDXVHG� D�PDVVLYH� HURVLRQ� RI� WUXVW� LQ�
EDQNV�DIWHU�LOOHJDO�SUDFWLFHV�DQG�ZLGHVSUHDG�PLV�VHOOLQJV�KDG�EHFRPH�NQRZQ��
'LVDSSRLQWHG�EDQN�FXVWRPHUV�EHFDPH�UHFHSWLYH�IRU�D�QHZ�EUHHG�RI�ÀQDQFLDO�
VHUYLFH�SURYLGHUV��

• 7KH� H[WUHPHO\� ORZ� SRVW�FULVLV� LQWHUHVW� UDWHV� FDXVHG� EDQN� FXVWRPHUV� WR� ORRN�
IRU�DOWHUQDWLYHV�WR�WUDGLWLRQDO�VDYLQJV�DFFRXQWV��WHUP�GHSRVLWV��HWF��RXWVLGH�WKH�
WUDGLWLRQDO�EDQNLQJ�VHFWRU���

• 7KH�ORZ�LQWHUHVW�UDWHV�GLG�QRW�EHQHÀW�60(V�ZKR�KDG�VHULRXV�SUREOHPV�WR�PHHW�
WKHLU�IXQGLQJ�QHHGV�DV�EDQNV�GHOHYHUDJHG�DQG�FXUWDLOHG�WKHLU�OHQGLQJ�DFWLYLWLHV��
7KH\��WRR��ZHUH�RSHQ�IRU�DOWHUQDWLYHV�WR�EDQN�ÀQDQFLQJ�

7KXV�� WKH� JURXQG� ZDV� SUHSDUHG� IRU� ÀQDQFLDO� LQQRYDWLRQV�� ,QJUHGLHQWV� IRU� GLJLWDO�
LQQRYDWLRQV�ZHUH�DOVR�LQVSLUHG�E\�WKH�EXVLQHVV�PRGHOV�DQG�H[SHULHQFHV�RI�H%D\�DV�WKH�
OHDGLQJ�SHHU�WR�SHHU��3�3��DXFWLRQLQJ�SODWIRUP��3D\3DO�DV�LWV�RQOLQH�SD\PHQW�V\VWHP��
DQG�$PD]RQ�DQG�*RRJOH�DV�GHYHORSHUV�DQG�XVHUV�RI�ELJ�GDWD�DQDO\WLFV�IRU�DQ�HYHU�
JURZLQJ�H�FRPPHUFH�´HYHU\WKLQJ�VWRUHµ��6WRQH�������DQG�WKH�OHDGLQJ�LQWHUQHW�VHDUFK�
HQJLQH��+LOOLV��3HWLW�DQG�-DUUHWW�������

)LQ7HFKV�DQG�GLJLWDO�EDQNV�KDYH�LQWURGXFHG�QHZ�GLJLWDO�SURGXFWV�DQG�VHUYLFHV�VXFK�DV�
ELWFRLQ�H[FKDQJHV�DQG�ZDOOHWV��3�3� OHQGLQJ��HTXLW\�FURZGIXQGLQJ�� VRFLDO� LQYHVWLQJ��
DIÀQLW\�JURXS�LQVXUDQFH��WKHPHG�LQYHVWPHQW�IXQGV��URER�DGYLFH��HWF���:LOVRQ��������
0DQ\� RI� WKHVH� LQQRYDWLRQV�ZHUH� LQLWLDWHG� E\� VWDUW�XSV�ZKR� FRQVLGHUHG� WKHPVHOYHV�
SURPRWHUV� RI� D� QHZ� ´VKDULQJ� HFRQRP\µ� �RU� ´FROODERUDWLYH� HFRQRP\µ���	 and as 
GLVUXSWHUV�RI�WUDGLWLRQDO�EDQNV��+RZHYHU��WKH�ELJ�K\SH�DERXW�GLVUXSWLRQ�KDV�GDPSHQHG�
VRPHZKDW�VLQFH�LW�EHFDPH�FOHDU�WKDW�LQFXPEHQW�EDQNV�GLG�QRW�VLW�VWLOO�DQG�ZDLWHG�WR�EH�
GLVUXSWHG��,QVWHDG��WKH\�VWDUWHG�RQ�WKHLU�RZQ�RU�LQ�FRQVRUWLXPV�UHVHDUFK�LQ�LQQRYDWLYH�

(1)�2Q�WKH�VKDULQJ�HFRQRP\�VHH�&KDVH������RU�6XQGDUDUDMDQ������DQG�ZLWK�D�FULWLFDO�SHUVSHFWLYH�6OHH������
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