
)LJXUH �� &\EHU DQG SK\VLFDO FRPSRQHQWV RI WKH SURSRVHG UHVHDUFK IUDPHZRUN� :KHQ D VKRFN KLWV D FRPPXQLW\ ���� FHOO SKRQH
PHWDGDWD LV FROOHFWHG ��� DQG GDWD PLQLQJ DQG PDFKLQH OHDUQLQJ WHFKQLTXHV DUH DSSOLHG WR PRGHO WKH FRPPXQLW\¶V UHVSRQVH WR WKH
VKRFN ���� 7KH PRGHOV DUH VKDUHG ZLWK GHFLVLRQ PDNHUV ��� WR GHYHORS HIIHFWLYH� RQ�WKH�JURXQG SROLF\ PHDVXUHV�

UHVHDUFK FRQWULEXWLRQV WKDW DWWHPSW WR SUHGLFW EHKDYLRUV GXULQJ VKRFNV� PRVWO\ GXH WR WKH ODFN RI ORQJLWXGLQDO
GDWD� DQG WKH IHZ H[LVWLQJ PRGHOV� SURYLGH YHU\ LQDFFXUDWH SUHGLFWLRQV ZLWK OLPLWHG YDOLGDWLRQ DQG FRQWH[WXDO
LQIRUPDWLRQ� PDNLQJ LW YHU\ GLIILFXOW IRU GHFLVLRQ PDNHUV WR XVH WKHP >��� ��@� ,Q WKLV SURSRVDO� WKH 3, ZLOO� ���
GHYHORS PHWKRGV WR SUHGLFW WKH PRELOLW\ DQG UHVLOLHQFH SDWWHUQV RI D FRPPXQLW\ KLW E\ D JLYHQ W\SH RI VKRFN�
XVLQJ FHOO SKRQH PHWDGDWD DFURVV PXOWLSOH RFFXUUHQFHV RI WKH VDPH HYHQW VR DV WR JXDUDQWHH DFFXUDF\
DQG UHSUHVHQWDWLYLW\� DQG ��� SURYLGH SUHGLFWLRQV WKDW DUH LQIRUPDWLYH DQG WKDW FRQWDLQ FRQWH[WXDO LQIRUPDWLRQ
DERXW WKH SK\VLFDO� VRFLDO DQG VKRFN HQYLURQPHQW�

.QRZOHGJH 7UDQVIHUDELOLW\� 7KH PHWKRGV GHVFULEHG LQ WKH WZR SUHYLRXV UHVHDUFK REMHFWLYHV UHTXLUH
DFFHVV WR H[WHQVLYH FROOHFWLRQV RI FHOO SKRQH PHWDGDWD EHIRUH DQG GXULQJ VKRFNV� +RZHYHU� GHFLVLRQ PDNHUV
PLJKW QRW DOZD\V JHW DFFHVV WR DOO WKH UHTXLUHG PHWDGDWD� )RU H[DPSOH� LW FRXOG EH WKH FDVH WKDW DQ GURXJKW
KDSSHQV LQ D UHJLRQ� DQG GHFLVLRQ PDNHUV DUH DEOH WR DFFHVV GDWD RQO\ ULJKW DIWHU WKH VKRFN WDNHV SODFH� RU
RQO\ PDQDJH WR JDLQ DFFHVV WR JHRUHIHUHQFHG VRFLDO PHGLD H�J�� 7ZLWWHU LQVWHDG RI FHOO SKRQH PHWDGDWD� ,Q
WKLV SURSRVDO� WKH 3, ZLOO H[SORUH KRZ WUDQVIHUDEOH WKH W\SHV RI EHKDYLRUV LGHQWLILHG RU WKH SUHGLFWLYH PRGHOV
DUH� DFURVV W\SHV RI VKRFNV� VSDFH� WLPH DQG GDWD VRXUFHV� 6SHFLILFDOO\� WKH 3, LV LQWHUHVWHG LQ XQGHUVWDQGLQJ
ZKHWKHU WKH W\SHV RI UHDFWLRQV RU WKH SUHGLFWLYH PRGHOV FRPSXWHG IRU RQH VKRFN LQ RQH UHJLRQ FRXOG EH XVHG
IRU WKH GHYHORSPHQW RI SUHSDUHGQHVV DQG UHVSRQVH SROLFLHV LQ RWKHU VKRFNV RU DW RWKHU UHJLRQV� DQG LQ
TXDQWLI\LQJ WKH LQIRUPDWLRQ ORVV WKDW ZRXOG WDNH SODFH ZKHQ NQRZOHGJH LV WUDQVIHUUHG� 7KH ZRUN LQ WKLV DUHD
LV YHU\ OLPLWHG ZLWK RQO\ D IHZ SDSHUV IRFXVHG RQ VLPXODWLRQ RI PRELOLW\ SDWWHUQV� QRW UHVLOLHQFH >��� ��� ��@�

� 5HVHDUFK 3ODQ
��� &KDUDFWHUL]DWLRQ RI KXPDQ UHVSRQVH WR VKRFNV
7KH PDLQ REMHFWLYH RI WKLV UHVHDUFK WKUXVW LV WR H[WUDFW EHKDYLRUDO SDWWHUQV WKDW ZLOO DVVLVW GHFLVLRQ PDNHUV LQ
XQGHUVWDQGLQJ KRZ SHRSOH UHVSRQG WR VKRFNV DQG KRZ UHVLOLHQW DIIHFWHG FRPPXQLWLHV DUH� )RU WKDW SXUSRVH�
WKH 3, ZLOO GHYHORS QRYHO GDWD PLQLQJ DQG PDFKLQH OHDUQLQJ PHWKRGV WR FKDUDFWHUL]H KXPDQ PRELOLW\ DQG
FRPPXQLW\ UHVLOLHQFH GXULQJ VKRFNV XVLQJ FHOO SKRQH PHWDGDWD IURP WKH DIIHFWHG SRSXODWLRQ DQG FRQWH[WXDO
LQIRUPDWLRQ FKDUDFWHUL]LQJ WKH SK\VLFDO DQG VRFLDO HQYLURQPHQW� 7KHVH PHWKRGV ZLOO DOORZ GHFLVLRQ PDNHUV
WR DQVZHU TXHVWLRQV VXFK DV� GXULQJ D VKRFN� GR SHRSOH JR WR ZKHUH RIILFLDO UHVRXUFHV DUH SODFHG" GR
SHRSOH JR WR ZKHUH WKHLU IDPLOLHV DUH" RU� KRZ ORQJ GRHV LW WDNH IRU H�J�� ORZ�LQFRPH FRPPXQLWLHV� WR UHFRYHU
QRUPDOLW\ DIWHU D VKRFN" 5HWULHYLQJ VXFK LQIRUPDWLRQ LV FULWLFDO IRU GHFLVLRQ PDNHUV VR DV WR XQGHUVWDQG KRZ
WR GHYHORS HIIHFWLYH SUHSDUHGQHVV SROLFLHV WR UHVSRQG WR IXWXUH RFFXUUHQFHV RI D JLYHQ VKRFN� )LQDOO\� WKH
3, ZLOO GHVLJQ LQWHUDFWLYH GDWD�EDVHG PDSV IRU GHFLVLRQ PDNHUV WR EH DEOH WR YLVXDOO\ H[SORUH EHKDYLRUV DQG
FRQWH[WV GXULQJ VKRFNV� 7KH PDSV ZLOO EH GHVLJQHG DQG HYDOXDWHG LQ FROODERUDWLRQ ZLWK WKH 8QLWHG 1DWLRQV
�81�� 7KH 3, KDV H[WHQVLYH H[SHULHQFH ZRUNLQJ ZLWK GHFLVLRQ PDNHUV DW ERWK WKH 81 DQG WKH :RUOG %DQN�
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Scientific Impact: 
•Context-aware human response models to 
shocks: mobility patterns and resilience
•Prediction of human behaviors during 
shocks: human mobility and resilience 
prediction
• Transferability of behavioral patterns 
across types of shocks (space, time) and 
datasets

Solution: 
Societal-scale CPS with cell-
phone based cyber sensing of 
location information

• Societal response to 
hurricane Irma

Challenge: 
•Understand human behaviors during 
shocks: mobility patterns and resilience
•Provide usable information for decision 
makers in prevention and response

Broader Impact: 
•Better understanding of human 
behaviors at large scale during 
shocks
•Data-driven tools to enhance 
decision making processes prior 
to and during shocks
•Research outcomes beneficial 
for both organizations working 
in prevention and response 
efforts as well as 
telecommunication companies


