
&DPLOD�/tYLR
%UXQD�6RPPHU�)DULDV
(OLVD�0DUFKLRUR�6WXPSI

/DULVVD�*RXODUW
$GULDQD�3LFRUDO

JLUODQJXDJHV�FRP

,QYHVWLJDWLQJ�SURQRPLQDO�YDULDWLRQ�XVLQJ�7ZLWWHU�GDWD��
DGYDQWDJHV��FKDOOHQJHV�DQG�OHVVRQV�OHDUQHG



7KH�VWDUWLQJ�SRLQW��

Ɣ 'LJLWDO�DQG�VRFLDO�PHGLD�FDQ�EH�XVHG�DV�D�ULFK�VRXUFH�IRU�WKH�VWXG\�
RI�ODQJXDJH�SDWWHUQV��*ULHYH�HW�DO���������0F&XOORFK�������

2XU�JRDO��

Ɣ $GGUHVV�FKDOOHQJHV�RI�ZRUNLQJ�ZLWK�LQWHUQHW�ODQJXDJH��WH[W�PLQLQJ��
DQG�WKH�DQDO\VLV�RI�OLQJXLVWLF�YDULDWLRQ�XVLQJ�PL[HG�HIIHFW�ORJLVWLF�
UHJUHVVLRQ�PRGHOLQJ�ZLWK�VXP�FRQWUDVWV�LQ�5�

Ɣ ,OOXVWUDWH�WKH�XVH�RI�VHFRQG�SHUVRQ�VXEMHFW�SURQRXQV�LQ�%UD]LOLDQ�
3RUWXJXHVH��LQFOXGLQJ�RUWKRJUDSKLF�YDULDWLRQV�PRWLYDWHG�E\�
SKRQRORJ\��DQG�RWKHU�IDFWRUV�RULJLQDWHG�IURP�FRPSXWHU�PHGLDWHG�
FRPPXQLFDWLRQ

�

,QWURGXFWLRQ



�

'DWD�LQ�
/DQJXDJH�
9DULDWLRQ�

DQG�&KDQJH�
�/9&��
6WXGLHV

6RFLROLQJXLVWLF�,QWHUYLHZV 6RFLDO�0HGLD
�� +LVWRULFDOO\�XVHG�LQ�/DQJXDJH�9DULDWLRQ�DQG�

&KDQJH�VWXGLHV��/DERY�������

�� 'DWD�IURP�IDFH�WR�IDFH�LQWHUYLHZV�DQG�
QDWXUDOO\�RFFXUULQJ�VSHHFK

�� 7LPH�FRQVXPLQJ�ZRUN�WR�SUHSDUH�GDWD�IRU�
DQDO\VLV�

�� $�ODUJH�QXPEHU�RI�LQWHUYLHZV�LV�UHTXLUHG�WR�
H[WUDFW�D�PRGHUDWH�DPRXQW�RI�
PRUSKRV\QWDFWLF�WRNHQV

�� 6DPSOH�SUREOHP��IULHQG�RI�D�IULHQG��0LOOUR\�
	�*RUGRQ�������

�� 'HWDLOHG�GHPRJUDSKLF�LQIRUPDWLRQ�LV�
DYDLODEOH

�� 1RW�DV�H[SORUHG��IRU�H[FHSWLRQ�VHH�
*ULHYH�HW�DO��������

�� 'DWD�VFUDSHG�LQ�ODUJH�DPRXQWV�IURP�
VRFLDO�PHGLD��XVXDOO\�XVLQJ�$3,V�

�� 'DWD�SUHSDUDWLRQ�LV�OHVV�WLPH�
FRQVXPLQJ

�� 3RVVLELOLW\�RI�H[WUDFWLRQ�RI�ODUJH�
DPRXQWV�RI�PRUSKRV\QWDFWLF�WRNHQV

�� 5DQGRP�VDPSOLQJ�IURP�SXEOLF�
SRVWV�WZHHWV

�� 1RW�DOO�GHPRJUDSKLF�LQIRUPDWLRQ�LV�
UHWULHYDEOH

%RWK�VRXUFHV�FRPSULVH�QDWXUDOLVWLF�GDWD��EXW�REVHUYHU¶V�SDUDGR[�PLJKW�EH�D�IDFWRU��VHH�
7DJOLDPRQWH�������

&RGLQJ�SURFHVV��IRU�WKH�GLIIHUHQW�IDFWRU�JURXSV��LV�WLPH�FRQVXPLQJ
)RFXV�RQ�VRFLDO�GLPHQVLRQV�LQ�WKH�DQDO\VLV�LV�HVVHQWLDO



Ɣ /DUJH�YROXPH�RI�ODQJXDJH�GDWD��DQG�JHRJUDSKLF�
PHWDGDWD��(LVHQVWHLQ��������*ULHYH�HW�DO�������

Ɣ /DQJXDJH�YDULDWLRQ�FDQ�EH�VWXGLHG�PRUH�EURDGO\��VLQFH�
³VRFLDO�PHGLD�ODQJXDJH�LV�PRUH�FROORTXLDO�DQG�FRQWDLQV�
PRUH�OLQJXLVWLF�YDULDWLRQ´��1JX\HQ�HW�DO��������S������

Ɣ 7KH�VWXG\�RI�LQIRUPDO�ZULWLQJ�KDV�EHHQ�QHJOHFWHG�
�0F&XOORFK��������

ż 7ZLWWHU�UHSUHVHQWV�DQ�LQIRUPDO�ZULWWHQ�YDULHW\�XVHG�
ZKHQ�WKH�VSHDNHU�LV�QRW�EHLQJ�PRQLWRUHG��DNLQ�WR�WKH�
W\SH�RI�GDWD�VRXJKW�E\�VRFLROLQJXLVWV

�

:K\�
7ZHHWV"



6RFLDO�PHGLD�GDWD�FDQ�EH�KDUGHU�WR�DXWRPDWLFDOO\�SURFHVV�
GXH�WR�WKH�LQIRUPDO�QDWXUH�RI�WH[WV��1JX\HQ�HW�DO�������

6H�WX�p�ULFR�D��H�XVD�HVVD�SRUUD�GH�EJO�FDUR�p�ST�DOJXpP�HP�DOJXP�PRPHQWR�SURGX]LX��
HQWmR�TXHU�GL]HU�T�WX�VH�DFKD�POU�T�RV�RXWURV�ST�WX�'(3(1'(��SUD�VHU�PHOKRU��GR�
WUDEDOKDGRU�T�FRP�R�VXRU�SURGX]LX�HVVD�PHUGD�T�WX�WD�FRQVXPLQGR�ILOKD�GD�SXWD�

,I�\RX¶UH�ULFK�DQG�XVH�WKLV�IXFNLQJ�H[SHQVLYH�VKLW�LW¶V�EHFDXVH�VRPHRQH��DW�VRPH�
PRPHQW��PDGH�LW��WKHQ�LW�PHDQV�WKDW�\RX�WKLQN�\RX¶UH�EHWWHU�WKDQ�WKH�RWKHUV�EHFDXVH�
\RX�UHO\��WR�EH�EHWWHU��RQ�ZRUNHUV�WKDW��ZLWK�WKHLU�EORRG��VZHDW�DQG�WHDUV��PDGH�WKLV�VKLW�

WKDW�\RX�DUH�XVLQJ��DVVKROH��

�

:K\�
7ZHHWV"

EDJXOKR SRUTXH�

TXH� PHOKRU



7ZHHWV�FRQWDLQ�YDULDWLRQ�

��D�� &ODUR�PDQGHL�VLP��QyV�HVWDPRV�WH�PDQGDQGR�RXWUR
,�PDLOHG�LW��ZH�DUH�PDLOLQJ�\RX�DQRWKHU�RQH

��E� TXHULD�QDPRUDU�XPD�FDFKHDGD�S�QRLV�GLYLGLU�RV�FUHPH
,�ZDQWHG�WR�GDWH�D�FXUO\�VR�ZH�FDQ�VKDUH�KDLU�SURGXFWV

���� R�SUREOHPD�p�TXH�D�JHQWH�FRQKHFH�WXGR�HOHV�ST�D�JQW�ID]�SRXFD�PHUGD
WKH�SUREOHP�LV�WKDW�ZH�NQRZ�WKHP�DOO�EHFDXVH�ZH�KDYH�GRQH�VRPH�VKLW

�

:K\�
7ZHHWV"

SDUD ODFN�RI�QXPEHU�
DJUHHPHQW

SRUTXH



Ɣ :KLOH�(QJOLVK�KDV�EHHQ�EURDGO\�UHVHDUFKHG��WKHUH�DUH�
IHZ�VWXGLHV�RQ�RWKHU�ODQJXDJHV��VXFK�DV�3RUWXJXHVH

Ɣ ³5HSUHVHQWDWLYHQHVV�LV�D�PDMRU�FRQFHUQ�ZLWK�VRFLDO�
PHGLD�GDWD´��(LVHQVWHLQ��������S������

Ŷ ODQJXDJH�RQ�7ZLWWHU�LV�EXW�RQH�YDULHW\

Ŷ WKHUH�LV�OLWWOH�LQIRUPDWLRQ�DERXW�%UD]LOLDQ�7ZLWWHU�
XVHUV

Ɣ 0RVW�DXWRPDWLF�DQQRWDWLRQ�WRROV�DUH�QRW�DYDLODEOH�IRU�
SURFHVVLQJ�RI�VRFLDO�PHGLD�ODQJXDJH��RWKHU�WKDQ�(QJOLVK�

�

&KDOOHQJHV�
WR�FRQVLGHU



2UWKRJUDSK\��RU�ZK\�DXWRPDWLF�DQQRWDWRUV�FDQ¶W�GR�WKLV�

��� Vy�TXH�QRV�YLYHPRV�DWDTXHV�GDV�JULQJDV�SRU�PDLV�GH�XP�PrV��LQFOXGHG�
LW¶V�WKDW�ZH�XQGHU�DWWDFN�IURP�DEURDG�IRU�RYHU�D�PRQWK�

��� YRX�DL�TXDOTXHU�KRUD�SUD�QRV�WRPD�XPD�JHODGD���LQFOXGHG�

,¶P�GURSSLQJ�E\�VRPHWLPH�VR�WKDW�ZH�FDQ�GULQN�D�EHHU

��� LQIHOL]PHQWH�HVVH�GLUHLWR�QRV�IRL�WRPDGR��QRW�LQFOXGHG�
8QIRUWXQDWHO\�WKLV�ULJKW�ZDV�WDNHQ�IURP�XV

��� (�WX�QRV�PHXV�VRQKRV�Ɔ��QRW�LQFOXGHG�
$QG�\RX�LQ�P\�GUHDPV

��� 0DV�QyV�~OWLPRV�GLDV�QmR�FRQVLJR�QHP�PH�DMXGDU��QRW�LQFOXGHG�
%XW�LQ�WKH�ODVW�IHZV�GD\V�,�FDQ¶W�HYHQ�KHOS�P\VHOI

�

&KDOOHQJHV�
RI�XVLQJ�

7ZLWWHU�GDWD



&DVH�6WXG\

�



2WKHU�5RPDQFH�ODQJXDJHV��

Ɣ 6SDQLVK��ERWK�W\SHV�RI�YDULDWLRQ��FI��%ODV�$UUR\R��������0R\QD��.OXJH�	�6LPRQ��������

Ɣ )UHQFK��PRUH�VRFLRSUDJPDWLF��FI��%URZQ�	�*LOPDQ��������*DUGQHU�&KORURV��������

6RFLRSUDJPDWLF��UHODWLRQVKLS�DPRQJ�WKH�VSHDNHUV��DQG�JHRJUDSKLF�YDULDWLRQ
�*RQoDOYHV��������3RQ]R�3HUHV��������/RUHJLDQ�3HQNDO�	�0HQRQ��������$OPHLGD�)HUUDUL��������

*XLPDUDHV��'H�$UD~MR�	�3HUHLUD��������6FKHUUH��$QGUDGH�	�&DWmR�������

*HQHUDO��QG�SHUVRQ�VLQJXODU�IRUPV��WX�DQG�YRFr

$GGLWLRQDO�IRUPV��Fr��RFr���JURZLQJ�WHQGHQF\�RQ�XVLQJ�YDULDWLRQV�RI�YRFr��2WKHUR�������

2XU�
YDULDEOHV��
SURQRPLQDO�
YDULDWLRQ�
EHWZHHQ�WX�
YV�YRFr

��



*HRJUDSKLF�YDULDWLRQ�

6FKHUUH��$QGUDGH�	�&DWmR��������

Ɣ 0DFUR�YRFr���YRFr��RFr��Fr��JHQHUDOO\�
XVHG�DFURVV�%UD]LO

Ɣ 7X�ZLWKRXW�DJUHHPHQW���WX�YDL���UG�S�VJ����
PRVWO\�XVHG�LQ�5LR�*UDQGH�GR�6XO�VWDWH��
DOVR�SUHVHQW�LQ�VRPH�VSHFLILF�DUHDV��H�J���
5LR�GH�-DQHLUR��)RUWDOH]D��

Ɣ 7X�ZLWK�DJUHHPHQW���WX�YDLV���QG�S�VJ����
PRUH�FRPPRQ�LQ�6DQWD�&DWDULQD�DQG�
3DUDQi�DUHD

:KDW�ZH�NQRZ�DERXW�SURQRPLQDO�YDULDWLRQ��WX�YV�YRFr

��



0HWKRGV

��



Ɣ 'DWD�FROOHFWHG�XVLQJ�WKH�5�SDFNDJH�5WZHHW��.HDUQH\��
������EHWZHHQ�-XQH���������DQG�-XO\��������

Ɣ *HR�WDJJHG�WR�UDQGRPO\�FROOHFW�WZHHWV�IURP�PDMRU�FLWLHV�
LQ�%UD]LO�LQ�D�����GD\�ZLQGRZ

ż 3RUWR�$OHJUH��5LR�GH�-DQHLUR��6DOYDGRU��6mR�3DXOR

Ɣ 7KH�HQWLUH�UDZ�FRUSXV�FRQVLVWV�RI��������WZHHWV�

Ɣ ������WZHHWV�KDYH�EHHQ�FRGHG�E\�KDQG�WR�GDWH

ż $SSUR[������RI�WZHHWV�UHWDLQHG�IRU�DQDO\VLV��L�H���
����RI�WZHHWV�ZHUH�HOLPLQDWHG�

�

��

&DVH�6WXG\�
0HWKRGV



Ɣ 7ZHHWV�([FOXGHG�
ż 5HWZHHWV��DXWRPDWLFDOO\�
ż 0DQXDOO\�

Ɣ )RUPXODLF�H[SUHVVLRQV�ZLWK�SURQRXQV��p�QyLV�
Ɣ 0XVLF�O\ULFV

Ɣ 5HWDLQHG�WZHHWV�ZHUH�KDQG�FRGHG�
ż 3KRQRORJ\��SKRQHPLF�RUWKRJUDSK\��

Ŷ &DWHJRULHV�VXFK�DV�RQRPDWRSRHLD��LQWHUMHFWLRQ��
FKDUDFWHU�H[WHQVLRQ��RPLVVLRQ��HWF�

ż 6ODQJ�DQG�DEEUHYLDWLRQV
Ŷ JHQHUDWLRQDO�DQG�E\�FRPPXQLW\

ż ,QWHUQHW�ODQJXDJH�XVH��6XEMHFW�9HUE�2UGHU��W\SH�RI�
UHIHUHQFH��HWF�

��

:K\�FRGHG�
E\�KDQG"



Ɣ 9DULDWLRQLVW�6RFLROLQJXLVWLFV

ż D�SLRQHHU�LQ�TXDQWLWDWLYH�PHWKRGV�IRU�OLQJXLVWLF�
DQDO\VLV��7DJOLDPRQWH�������

Ɣ 1DWXUDOLVWLF�GDWD�LV�RIWHQ�XQHYHQO\�GLVWULEXWHG�

Ɣ $129$�DQG�OLQHDU�UHJUHVVLRQ�LQ�/9&��EHIRUH�����V�

Ɣ 7KH�VZLWFK�WR�PXOWLYDULDWH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�
�����V��

��

4XDQWLWDWLYH�
$QDO\VLV



0XOWLYDULDWH�ORJLVWLF�UHJUHVVLRQ�ZLWK�VXP�FRQWUDVWV�
RXWSXWV�

Ɣ WKH�FRPPXQLW\�SUREDELOLW\�RI�UHDOL]LQJ�D�YDULDEOH
Ɣ WKH�GLVWULEXWLRQ�RI�WKH�YDULDEOH�LQ�D�FRUSXV�DQG�
Ɣ WKH�HIIHFW�RI�IDFWRUV�WKDW�IDYRU��RU�QRW��WKDW�YDULDEOH��

�7KH�JRDO�RI�WKLV�PHWKRG�LV�WR�HVWDEOLVK�ZKHWKHU�ZKDW�LV�VDLG��RU�QRW�
VDLG��LQ�ZKDW�FRQWH[WV�DQG�ZLWK�ZKDW�W\SH�DQG�IUHTXHQF\�RI�

FR�RFFXUUHQFH��LQ�WHUPV�RI�SKRQRORJLFDO�RU�V\QWDFWLF�HQYLURQPHQWV���
�3LFRUDO��������6DQNRII�������

��

/RJLVWLF�
5HJUHVVLRQ��
:KDW�LV�LW�
DQG�ZK\�WR�
XVH�LW"



5HVXOWV

��



5HVXOWV
6HFRQG�
3HUVRQ

7X
YV�
9RFr

,QSXW������

)DFWRU�JURXS OHYHOV Q SURSRUWLRQ ORJRGGV ZHLJKW UDQJH

/RFDWLRQ��S�������� 3RUWR�$OHJUH ��� ����� ���� ����

5LR�GH�-DQHLUR ��� ����� ���� ����

6DOYDGRU ��� ���� ����� ����

6mR�3DXOR ��� ���� ����� ���� ��

6XEMHFW�9HUE�2UGHU��S�������� VXEMHFW�YHUE ���� ����� ���� ����

RPLWWHG�YHUE �� ����� ����� ����

YHUE�VXEMHFW �� ����� ����� ���� ��

,QWHUQHW�/DQJXDJH�8VH��S������� \HV ��� ����� ���� ����

QR ���� ����� ����� ���� ��

��

7DEOH����/RJLVWLF�UHJUHVVLRQ�RI�WKH�IDFWRUV�FRQGLWLRQLQJ�³WX´�IRU�VHFRQG�SHUVRQ�VXEMHFW�SURQRXQ�LQ�%UD]LOLDQ�3RUWXJXHVH�WZHHWV



5HVXOWV
6HFRQG�
3HUVRQ

7X
YV�
9RFr

��



5HVXOWV
6HFRQG�
3HUVRQ

7X
YV�
9RFr

��



,QWHUQHW�
8VH�LQ�
6HFRQG�
3HUVRQ

��



Ɣ /RJLVWLF�UHJUHVVLRQ�VKRZV�WKH�GLVWULEXWLRQ�RI�³WX´�XVH�
DFURVV�7ZLWWHU�LQ�%UD]LO��DORQJ�ZLWK�RWKHU�IDFWRUV�WKDW�
FRQGLWLRQ�³WX´

ż 5HJLRQDO�YDULDWLRQ�SDWWHUQV�RQ�7ZLWWHU��VHH�&HQWDQLQ�%HUWKR�
HW�DO�������IRU�PRUH�GHWDLOV��FRUURERUDWHG�SUHYLRXV��DQG�PRUH�
WUDGLWLRQDO��VWXGLHV��VHH�6FKHUUH��$QGUDGH�	�&DWmR��������

Ɣ 8VH�RI�LQWHUQHW�VSHFLILF�ODQJXDJH�

ż IDYRUV�WKH�XVH�RI�³WX´
ż LQGLFDWHV�PRUH�LQIRUPDO�FRQWH[W
ż LV�XQLTXH�WR�WKLV�W\SH�RI�GDWD��L�H���WZHHWV�

��

'LVFXVVLRQ



$GYDQWDJHV�
Ɣ ,QIRUPDO�ZULWLQJ��QDWXUDO�ODQJXDJH��WKDW�GLVSOD\V�YDULDWLRQ��VHH�IRU�H[DPSOH�

*ULHYH�HW�DO��������
Ɣ +XJH�DPRXQWV�RI�GDWD�SXEOLFO\�DYDLODEOH
Ɣ $ELOLW\�WR��PDS��QHWZRUNV�WKURXJK�OLQJXLVWLF�SUDFWLFHV�XVHV��0F&XOORFK�������

&KDOOHQJHV��
Ɣ )LOWHULQJ�WKH�GDWD��WR�H[FOXGH�UH�WZHHWV�DQG�PXVLF�O\ULFV��VKULQNV�WKH�FRUSXV�

VL]H��EXW�ILOWHULQJ�PDNHV�WKH�FRUSXV�PRUH�UHSUHVHQWDWLYH
Ɣ 1RQ�VWDQGDUG�RUWKRJUDSK\�UHTXLUHV�KDQG�FRGLQJ

/HVVRQV�OHDUQHG��
Ɣ ,PSRUWDQFH�RI�DJUHHLQJ�RQ�D�FRGLQJ�VFKHPH��WKLV�WLPH�FRQVXPLQJ�SURFHVV�

GRHV�QRW�JR�DZD\�
Ɣ &RGLQJ�E\�KDQG�ZLWK�PXOWLSOH�FRGHUV�FUHDWH�D�YDULHW\�RI�FRGH�YDULDWLRQV�

�VROXWLRQ��FRGLQJ�LQWHUIDFH�

��

$GYDQWDJHV��
FKDOOHQJHV�	�
OHVVRQV�
OHDUQHG



Ɣ 1RUPDOL]H�ELJJHU�UHVHDUFK�JURXSV�

Ɣ ,QFOXGH�PRUH�LQWHUGLVFLSOLQDULW\�WR�DFFRXQW�IRU�LQWHUSUHWLQJ�
YDULDEOHV�DQG�LPSOHPHQWLQJ�UHVHDUFK�WRROV��DQG�WR�DFFRXQW�IRU�
WKH�FRPSOH[LW\�RI�WKH�GDWD�

Ɣ %H�SDUW�RI�RSHQ�VFLHQFH��VHDUFK�RXU�FRUSXV�DW�
WZLWWHU�FRUSXV�JLUODQJXDJHV�FRP�

Ɣ 5HIOHFW�RQ�WKH�HWKLFDO�FRQVLGHUDWLRQV�RI�VRFLDO�PHGLD�GDWD��
ż QR�QHHG�IRU�,5%�DSSURYDO
ż XVH�RQO\�SXEOLFO\�DYDLODEOH�SRVWV
ż HQVXUH�XVHU�DQRQ\PLW\
ż UHSRUW�DJJUHJDWH�GDWD��DQG�ZKHQ�XVLQJ�H[DPSOHV��HQVXUH�QR�LGHQWLILDEOH�

LQIRUPDWLRQ�LV�LQFOXGHG

��

,PSOLFDWLRQV�
IRU�WKH�ILHOG

https://picoral.shinyapps.io/twitter_corpus_app/


�2XU�5HVHDUFK�*URXS���������������������������JLUODQJXDJHV�FRP
�����

$GULDQD�3LFRUDO
8QLYHUVLW\�RI�$UL]RQD

%UXQD�6RPPHU�)DULDV
0LFKLJDQ�6WDWH�8QLYHUVLW\

&DPLOD�/tYLR
8QLYHUVLW\�RI�*HRUJLD

(OLVD�0DUFKLRUR�6WXPSI
3HORWDV�)HGHUDO�8QLYHUVLW\

�,VDEHOOD�&DODIDWH�GH�%DUURV
8QLYHUVLW\�RI�$UL]RQD�

/DULVVD�*RXODUW
1RUWKHUQ�$UL]RQD�

8QLYHUVLW\

/DXUD�)RQWDQD�6RDUHV�
8QLYHUVLW\�RI�$UL]RQD

0DULDQD�&HQWDQLQ�%HUWKR
8QLYHUVLW\�RI�$UL]RQD

0DULQD�&DUFDPR�*DUFLD
8QLYHUVLW\�RI�$UL]RQD

0DULQH�/DtVD�0DWWH
5LR�*UDQGH�GR�6XO�)HGHUDO�

8QLYHUVLW\ ��



&DPLOD�/tYLR���������������������FDPLOD�HPLGLR��#XJD�HGX����
%UXQD�6RPPHU�)DULDV�����IDULDVEU#PVX�HGX�
(OLVD�0DUFKLRUR�6WXPSI���HOLVD�VWXPSI#XISHO�HGX�EU�
/DULVVD�*RXODUW����������������OJ���#QDX�HGX�
$GULDQD�3LFRUDO����������������DGULDQDSV#DUL]RQD�HGX�

JLUODQJXDJHV�FRP

,QYHVWLJDWLQJ�SURQRPLQDO�YDULDWLRQ�XVLQJ�7ZLWWHU�GDWD��
DGYDQWDJHV��FKDOOHQJHV�DQG�OHVVRQV�OHDUQHG

mailto:camila.emidio25@uga.edu
mailto:fariasbr@msu.edu
mailto:elisa.stumpf@gmail.com
mailto:lg845@nau.edu
mailto:adrianaps@arizona.edu


(LVHQVWHLQ��-��(���������� ,GHQWLI\LQJ�5HJLRQDO�'LDOHFWV� LQ�2Q䇲/LQH�6RFLDO�0HGLD�� ,Q�&��%REHUJ��-��1HUERQQH��	�'��:DWW��(GV����
7KH�+DQGERRN�RI�'LDOHFWRORJ\��SS�����±������:LOH\�

)HDJLQ��&����������(QWHULQJ�WKH�&RPPXQLW\��)LHOGZRUN��,Q�-�.��&KDPEHU��3��7UXGJLOO��DQG�1��6FKLOOLQJ�(VWHV��HGV���7KH�+DQGERRN�
RI�/DQJXDJH�9DULDWLRQ�DQG�&KDQJH��2[IRUG��%ODFNZHOO�

*ULHYH��-���0RQWJRPHU\��&���1LQL��$���0XUDNDPL��$���	�*XR��'����������0DSSLQJ�OH[LFDO�GLDOHFW�YDULDWLRQ�LQ�%ULWLVK�(QJOLVK�XVLQJ�
7ZLWWHU��)URQWLHUV�LQ�$UWLILFLDO�,QWHOOLJHQFH��������

*ULHYH��-���1LQL��$���	�*XR��'�� ��������0DSSLQJ�/H[LFDO� ,QQRYDWLRQ�RQ�$PHULFDQ�6RFLDO�0HGLD��-RXUQDO�RI�(QJOLVK�/LQJXLVWLFV��
����������±�����KWWSV���GRL�RUJ�������������������������

.HDUQH\��0��:����������UWZHHW��&ROOHFWLQJ�DQG�DQDO\]LQJ�7ZLWWHU�GDWD��-RXUQDO�RI�2SHQ�6RXUFH�6RIWZDUH��������������

.HQGDOO��7����������2Q�WKH�+LVWRU\�DQG�)XWXUH�RI�6RFLROLQJXLVWLF�'DWD��/$1*8$*(�$1'�/,1*8,67,&6�&203$66���������

/DERY��:����������7KH�6RFLDO�6WUDWLILFDWLRQ�RI�(QJOLVK�LQ�1HZ�<RUN�&LW\��9RO���QG�HG��&DPEULGJH�8QLYHUVLW\�3UHVV�

0F&XOORFK��*����������%HFDXVH�LQWHUQHW��8QGHUVWDQGLQJ�WKH�QHZ�UXOHV�RI�ODQJXDJH��5LYHUKHDG�%RRNV�

1JX\HQ�� '��� 'R÷UX|]�� $�� 6��� 5RVp�� &�� 3��� 	� GH� -RQJ�� )�� �������� &RPSXWDWLRQDO� VRFLROLQJXLVWLFV�� $� VXUYH\�� &RPSXWDWLRQDO�
OLQJXLVWLFV�����������������

3LFRUDO�� $GULDQD�� ������� 'HFHPEHU� ����� 4XDQWLWDWLYH� /DQJXDJH� 'DWD�$QDO\VLV� LQ� 5�� 5HJUHVVLRQ� DQG� &RQWUDVWV� >%ORJ� SRVW@��
$GULDQD�3LFRUDO��5HWULHYHG�IURP�KWWSV���SLFRUDO�JLWKXE�LR�

7DJOLDPRQWH��6����������0DNLQJ�ZDYHV࣯��WKH�VWRU\�RI�YDULDWLRQLVW�VRFLROLQJXLVWLFV��:LOH\�%ODFNZHOO�
��

6HOHFWHG
5HIHUHQFHV

https://doi.org/10.1177/0075424218793191
https://picoral.github.io/

