Lok Sabha Elections 2019:
Analysing the Online Political Battlefield in India

Thesis submitted in partial fulfillment
of the requirements for the degree of

Master of Science
in
Exact Humanities by Research

by

DEVANSH MANU
201556073

devansh.manu@research.iiit.ac.in

i

International Institute of Information Technology
Hyderabad - 500 032, INDIA
June 2020



Copyright © DEVANSH MANU, 2020
All Rights Reserved



International Institute of Information Technology
Hyderabad, India

CERTIFICATE

It is certified that the work contained in this thesis, titled Lok Sabha Elections 2019: Analysing the
Online Political Battlefield in India by Devansh Manu, has been carried out under my supervision
and is not submitted elsewhere for a degree.

Date Adviser: Dr. Radhika Krishnan

Date Co-Adviser: Dr. Ponnurangam Kumaraguru



In fond memory of the founder genius of the Center of Exact Humanities

(Late) Prof. Navjyoti Singh



To Mumma & Papa



Acknowledgments

Thank you Radhika ma’am. For being a strong pillar of support in this entire journey - since the time
I was clueless about research till today when I’'m finally submitting my master’s thesis. For making me
read. For making me understand politics from scratch. For patiently explaining the basics of sociology.
For helping me make sense of the data. For constantly pushing me to try new things and not letting me

lose hope when I encountered failures.

Thank you PK. For making me realise the potential of technology to solve practical, real-life prob-
lems. For helping me actually understand data from a completely new perspective. For all the fun chats
about life. For believing in my since the very beginning. For all the “special characters” just when they
were needed. For making me a part of PreCog. For the strong ties.

Thank you to the entire Elections Team - Shwetanshu, Kanay, Aanshul, Shashank, Himanshu, Sathvik,
Anant, Arnav, Tanuj, Omkar, Sanchit, Mohit, Prashant, Kartik and Kiran. The project wouldn’t have
taken this shape, if it was not for the all our combined efforts, all-nighters and election war rooms.

Thank you Modi and Shubhi. For always being there. For the amazing and crazy bag of memories.
Thank you Jena, Harshita, Priyank, Devesh, Suryansh, Debo, Chandani, Nemani for helping me survive
dulla life. Thank you Samyak and Abhishek for all the coding gyaan and the bezati, right when it was
needed. Thank you Mrinal sir, Saksham Sir, Khawad sir, Riya, Sanjana Mam, Arijit sir, Rathi sir and

all the seniors for all the gyaan, tips and help, whenever I needed it.

Thank you Papa and Mumma. For everything.

vi



Abstract

The Lok Sabha Elections 2019 in the world’s largest democracy, India, was a significant electoral
event. These elections are conducted to elect representatives across the country for a period of 5 years
and are also key to the process of selecting the Prime Minister, the highest authority in the Union cabinet.
In keeping with global trends, the Indian elections saw a very prominent use of Online Social Media by
political parties to create discourses in their favour. We focus our study on Twitter, collecting over 45
Million tweets, tracking more than 3,500 hashtags and over 2,500 political handles while monitoring

their network interactions.

We begin with a study of major political trends in the country since its independence in 1947. We look
at political alignments and realignments in the country that led to a shift from a Single Party dominant
political system to a strong two-party system we have today. Our study focuses on national political
trends, and not on individual states. We thus study two political blocs - the National Democratic Alliance
(NDA, led by the Bharatiya Janata Party) and the United Progressive Alliance (UPA, led by the Indian
National Congress).

We did a comparative analysis of various political parties in India and their Social media presence
during the 2019 General Elections. We also perform a social network graph analysis for the verified
political handles who were active during the 2019 Elections. This helps us understand their relationships
within and across the parties. We are also able to see a direct correlation between the node-size of a
political handle in its cluster, and its hierarchy in the party. This follower-following network shows an
unmistakable relationship between politicians at an individual node level, and between the parties that
support each other at the cluster level.

We then move on to analyse the nature of political discourse that parties attempted to propagate in the
online sphere. We analyze the Manifestos released by both the major political parties - BJP and INC. We
analyze tweets collected during the 2019 elections to see how narratives were shaped and altered over
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time. We study the narratives propagated by the party already in power and how they were supported
or challenged by other parties. Spanning over 5 months, January to May 2019, we analyzed monthly
changes in the political messaging promoted by leading political parties and leaders. We then speculate
on the impact of these changes on existing narratives during the campaigning and the elections.

We further move onto a comparative discourse analysis between the 2014 and 2019 General Elections
in India. We begin by understanding how these elections were fundamentally different with regards
to the incumbency factor and various other politico-economic factors. Given the contrasting political
scenarios, we observe how the ruling and the opposition party brought a change in the discourses during
the two elections. We compare our results with the on-ground surveys (or the Mood of the Nation)

conducted by Lokniti, a research programme run by the Delhi-based CSDS, across the nation.

This thesis helps in getting a clear picture of the activity in the online eco-system during the 2019
General Elections. The discourse analysis helps in understanding how the conversations were shaped on
the web and what impacts it had. Understanding the data and numbers from a socio-political perspective,
we see how narratives that were formed online, steered the offline world and vice versa. The network
and social media analysis of the political handles aids in understanding how the political parties in India
drove their online battles. Adding on to a study conducted during the 2014 General Elections, we also
contrasted the 2019 and 2014 General Elections in India.
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ZDV D FRDOLWLRQ IRUPHG E\ WKH ,1& 2 %KDUWL\D /RN 'DO %/'" ©6R
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WKH 3ULPHOLQLVWHU EXW KDG WR VWHS GRZQ ZKHQ WKH &RQJUHVYV :

(OHFWLRQV ZHUH FDOOHG LQ EXWULIJKWDIWHULWYV ILUVW SKD
PRUH SROLWLFDO WXUPRLO /HDGLQJ XS IURP WKDW ,1& ZKLFK SHUI
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%LKDUL9DMSD\HH ZDV WKHILUVW PDMRU SDUW\WR ZLQ LQ WKH ORZF
WR  FODLPPDMRULW\LQ WKHKRXVH 9DMSD\HH KDGWRVWHSGRZQLQ
FRDOLWLRQ RI QXPHURXV RWKHU QDWLRQDO DQG UHJLRQDO SDUWLE
ZKHQ WKH &RQJUHVV GHFLGHG WR VXSSRUW WKHQHZJRYHUQPHQW
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W ZDV RQO\ LQ ZKHQ WKH 1DWLRQDO '"HPRFUDWLF $OOLDQFH 1
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WKH HUD RI SROLWLFDO LQVWDELOLW\LQ WKH QDWLRQ
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PDUNHG D ODQGVOLGH ZLQ LQ WKH *HQHUDO (OHFWLRQV ZLQQLQJD
ORGL ZDV VZRUQ LQ DV WKH 3ULPHOLQLVWHU RI WKH &RXQWU\ 7KH
YRWHU WXUQRXW HYHU LQ GHPRFUDWLF ,QGLD DQG DOVR WKH /DUJ}
(OHFWLRQV VLQFH



SUHVHQW 3ROLWLFDO )UDPHZRUN

,QGLD LV WKH ODUJHVW GHPRFUDF\LQ WKH ZRUOG ZLWK WKH 3UHV
PLQLVWHU DV WKHKHDGRIWKHJRYHUQPHQW 7KHRXWOLQHXQGHU Z
DXWKRULW\ DW WKH FHQWUH DQG YDULRXV VWDWH JRYHUQPHQWYV
IUDPHZRUN WKHUH DUH WZR KRXVHV Rl WKH SDUOLDPHQW WKH 5DN
SDUOLDPHQW UHSUHVHQWLQJ WKH VWDWH DQG WKH /RN 6DEKD ZKLI
UHSUHVHQWY WKH SHRSOH RI WKH FRXQWU\ 7KH /RN 6DEKD DOVR N

PHPEHUV RIZKLFK RIZKRPDUHHOHFWHG IURP FRQVWLWXH(¢
UHPDLQLQJ IURP WKH $QJOR ,QGLDQ &RPPXQLW\

*HQHUDO (OHFWLRQV

&RQGXFWLQIJHOHFWLRQVLQ WKHSODQHW{V VHFRQG PRVW SRSXOC
$VIRU WKH ,QGLDQ *HQHUDO HOHFWLRQV D WRWDO RI PLOOLR
VDZWKHKLIJIKHVW YRWHU WXUQRXWHYHUUHFRUGHGLQ WKHFRXQWL
IRUWKHLUUHSUHVHQWDWLYHV > @ *LYHQ WKLV KXJHQXPEHU HOH
IURP $SULO WR 0D\ $O00 WKH YRWHV ZHUH FRXQWHG RQ
YLFWRU\ WR WKH %KDUDWL\D -DQDWD 3DUW\ %-3 ZLWK VHDWYV LC
VZRUQ LQ DV WKH 3ULPHOLQLVWHUIRUWKH QG FRQVHFXWLYH WHQ X

'LVFRXUVHV VHW LQ WKH (OHFWLRQV

$OWKRXJIK WKH (OHFWLRQVVDZ %-3ZLQPDVV VXSSRUW E\KLJKC
FRUUXSWLRQDQG EODFNPRQH\ WKHGLVFRXUVHV WKDW LW DWWHP ¢
VRPHZKDWGLIITHUHQW 'XHWRWKHIHHEOHU KROGRIWKHOHIW OLEH
VHFXULW\DQGHFRQRPLFUHIRUPV FRQWULEXWHG WR %-31fVHQRUPR
DGLOXWLRQ RI WKHQDWLRQDO WZR SDUW\ V\VWHP LQ WKH FRXQWU
QRWORGL WKHQ ZKR"" > @ +HQFH WKH ODFN RIDGB3YLDEOH SROLWL
VWURQJQDUUDWLYHDJDLQVW WKH ,QGLDQ 1DWLRQDO &RQJUHVYV >



,PSRUWDQFH RI WKH (OHFWLRQV

Q ,QGLD ZLWQHVVHG DQ (OHFWLRQ OLNH QHYHU EHIRUH ,W :
DQG ,1& ZLWK %-3 FRQWLQXLQJ WR VWD\LQ SRZHU RU WKH ,1& FRPLQ
FRPPHQWDWRUV KDYH SRLQWHG RXW WKLV HOHFWLRQ KHOG D SDU\
VI\VWHP DQG GHPRFUDF\LQ ,QGLD> @ 7KHVHHOHFWLRQV ZHUH VLJC
UHDVRQV 7KH YRWHU EDVH IRUWKLVY HOHFWLRQ LV PXFK PRUH OLW
7KHUH LV DOVR D VKDUS GHFOLQH LQ WKH VKDUH RIDJULFXOWXUH LG
VKRUWDJH RI VHEXUH HPSOR\PHQW :LWK PLOOLRQ\RXQJYRWHUYV
HOHFWLRQ ZDV D YHU\\RXWK IRFXVVHG RQH > @

*LYHQ WKHVH FLUFXPVWDQFHYV LW ZDV D FUXFLDO HOHFWLRQ IRU
DGR RUGLHVLWXDWLRQ IRUWKH &RQJUHVV > @ RZLQJ WR WKH VW
(OHFWLRQV 2Q WKH RWKHU KDQG D ZLQ IRU WKH %KDUDWL\D -DQDV
KHIHPRQLFFRQWURORYHUDOO VWDWHLQVWLWXWLRQVDQG SXEOL|
DORGLZDYH WKDW QR RWKHU SDUW\FRXOGHYHQ FRPHFORVH WR FK
IRUWKH %-3 ,QUHFHQW\HDUV ORGLYV SRSXODULW\LQ WKHVPDOOTL
KDYHGHFOLQHG SULPDULO\RZLQJWRFRQFHUQV OLNHGHPRQHWL]L

WLV EHFDXVHRI WKLV WKDW WKHFDPSDLJQ VWUDWHJILHVY DGRSW
WUDU\ WR ZKDW LV EHOLHYHG WKH HOHFWLRQ FDPSDLJQ ZDV DQ
QDWLRQDOLVPZDV SLWWHGDJDLQVW VHFXODU LQFOXVLYHDQG WR(
ULJKWV > @

7KH %KDUDWL\D -DQDWD 3DUW\ D +LQGXWYD ULJKW ZLQJ SDUW\ |
YDULRXVY VRFLDO HFRQRPLFDQG SROLWLFDO DIJHQGDV 7KLV ZDV'Y
ZLWK WKH 1'$ DOOLDQFH WKDW KDG GHYHORSPHQW DQG JURZWK DV
ZDVDZDYHWRHQG ,1&YVFRUUXSW SUDFWLFHVY EULQJEDFN WKHEO
WKH IRXQGDWLRQ RQ ZKLFK WKH 3% UDQG ORGL" ZzDV FUDIWHG 7KH |
KRZHYHU VXEVWDQWLDOO\ GLIITHUHQW ,W ZDV PRUH RYHUWO\ FRPP
VXFK DV QDWLRQDO VHFXULW\DQG WHUURULVP 7KLV ZHQW KDQG L
YHU\SRSXOLVW OHDGHU FHQWULF FDPSDLJQ

JRU WKH ,QGLDQ 1DWLRQDO &RQJUHVV RQ WKH RWKHU KDQG WKH
IRFXVHG RQLVVXHVVXFKDV XQHPSOR\PHQW DJUDULDQ GLVWUHVVEL
DQRGLQFOXVLYHQHVVLQLWYVY FDPSDLIQDJHQGDDQGDOVRFUHDWHG



6RFLDOOHGLD DQG (OHFWLRQV

6RFLDOOHGLD WRGD\LVSOD\LQJD YHU\LPSHUDWLYHUROHLQ WKH
RI'VRFLDO QHWZRUNV WR PXOWLSO\D SDUW\TV LQIOXHQFH DQG LPSI
PHGLD ZDVILUVWVHHQLQ WKH 8 63UHVLGHQWLDOHOHFWLRQV %
RQ)DFHERRN XQTXHVWLRQDEO\DLGHG KLPWRZLQ WKHYRWHV RI WK
RQVRFLDO PHGLD > @ 7KLV FDPSDLJQLQJWDFWLFUHYROXWLRQLI]F
2EDPDYV FDPSDLJQ WRRN RQ WKH FKDUDFWHULVWLFV RI D VRFLDO F
PRELOL]DWLRQ > @

(YHUVLQFH WKHQ VRFLDO PHGLD KDV VWDUWHG SOD\LQJ D NH\ UR:
FDPSDLIJIQLQJ*EXWWRSROLWLFDODQG VRFLDOPRYHPHQWY > @ SF
DVZHOODV MRXUQDOLVP> @DURXQG WKH ZRUOG

JROORZLQJWKHJOREDO WUHQG ,QGLD WRR KDV VHHQD ERRP LQ VF
PRUHSURPLQHQWO\PDUNHGLQ WKH *HQHUDO (OHFWLRQV $00 Wl
WR EXLOG VXSSRUW IRU WKHLU PDQLIHVWRY DQG LQWHUDFW LQ WK
DQDO\VH GLIITHUHQW YLHZV WKH SHRSOH KDYHDQG ZRUNRQ WKHP +]
DIWHU WKH JHQHUDO HOHFWLRQV DOVR VDLG WKDW 37KURXJK VF
SODQ LWV YLVLRQ  $IWHUDVVXPLQJSRZHU WKH 1'$ JRYHUQPHQW
EORJVWRRXWOLQHLWY SODQV YLVLRQDQGVHQGRXW YDULRXV PHV
WRLQYROYHDQG FDWHU WR WKHLQWHUHVW RI WKH\RXWK SRSXODW
VRFLDO PHGLD SODWIRUPV 2ZLQJWR WKLV SROLWLFDO SDUWLHV L¢
PHGLD FDPSDLJQLQJ KHQFHDOVRVQRZEDOOLQJWKHLU UHDFK

:KLOH WKH HOHFWLRQ VDZ D JUDGXDO ULVHLQ WKHLPSRUWDOQF
HOHFWLRQZDVDVWHSDKHDG 7KH *HQHUDO (OHFWLRQV VDZ VRFL
LQ YDULRXVVSKHUHVEHIRUHDQG GXULQJWKHHOHFWLRQV $0O0OPDN
DQGLQYHVWHG VLIJQLILFDQWDPRXQWV RIPRQH\LQWKHLUVRFLDO P
RYHU 5V FURUHRQ GLJLWDO SODWIRUPV OLNH *RRJOH DQG )DFHEF
%-3DFFRXQWLQJIRUDOLRQYV VKDUHRIWKHVSHQGLQJ> @ 7KH
DV ,QGLDYV ILUVW 7:KDWV$SS HOHFWLRQVY WDNLQJLQWR FRQVLGH
IDNH QHZV RQ WKH PLOOLRQ VWURQJPHVVDJLQJSODWIRUP> @
GXULQJWKH HOHFWLRQVFDQEHYDOLGDWHG E\WKHIDFW WKDW W
WLPH LVVXHV VRFLDO PHGLD JXLGHOLQHV IRUDOO WKHFDQGLGDW#F
DOO WKHFDQGLGDWHY DOVR KDG WR VXEPLW WKHLU VRFLDO PHGLD ¢



7KHH[WHQW RI WHFKQRORJLFDO SHQHWUDWLRQLQ WKH ,QGLDQ PI
VPDUWSKRQH XVHUV LQ ,QGLD ORUHRYHU WKH HOHFWLRQV DO
YRWHUV ORVW RI WKHVH PLOOLRQ DUH WKH \RXQJ JHQHUDWLRQ |
YDULRXV RQOLQH GLVFXVVLRQV DURXQG SROLWLFV 2I1DOO WKH VRF
SRSXODU SODWIRUPV IRUSROLWLFLDQV PHGLD KRXVHV DQG JHQHUI



&KDSWHU

OHWKRGRORIJ\

'‘DWD &ROOHFWLRQ

2YHU PLOOLRQWZHHWVZHUHFROOHFWHGGXULQJWKHFDPSDLJQ
LQ 7TKLVGDWD KDVWKHSRWHQWLDOWRDOORZXVWRPDSWKHQDU
WKHHOHFWLRQ SURFHVV 7KHILUVWDSSURDFKWRZDUGV WKLV GDWI
WKH7ZLWWHU $3,ZDVTXHULHGEDVHGRQDPDQXDOO\FXUDWHG OLV\
WR PDNH VXUH WKDW ZH GR QRW PLVV RXW RQ DQ\WUHQGLQJ KDVKW
7TKLVOLVWLQFOXGHG KDVKWDJVUHIHUULQIJWRWKHHOHFWLRQV SR
OHYAKOH PRVW SURPLQHQW KDVKWDJDFURVV WKHHQWLUH SHULRG Z|

‘HIXUWKHU FXUDWHG D OLVW RI WZLWWHU KDQGOKNWHKDW ZH
ZHUH WZLWWHU KDQGOHV RIDOO WKH SROLWLFLDQV DQG RIILFLDO ¢
I[URP WKHVH KDQGOHYVY ZHUH SHULRGLFDOO\ PRQLWRUHG DQG FROOF
PDQXDOO\DQQRWDWHG WKH SDUW\ DIILOLDWLRQV RIHDFK RI WKHV'
GLVFRXUVHVY ZHUH VKDSHG ZKR VKDSHG WKHRE@®QRGZKWER QDMMRW. AN I

/RN 6DEKD (OHFWLRQV 7 ZiHH WY GIQAOB/BBN/ X2/ mXBMf 2[m2bi2 " XT?2T\/ i b2
p2 B7B2/Ib2 ' BM7QRN

/RN 6DEKD (OHFWLRQV /LVW R BHOHY-D®@ WBHDB KNV2DRAXBMf 2[m2bi2 XT?2T\/ i b2
2H2+iBQMbRN

/RN 6DEKD (OHFWLRQV 3RO L Wili F [ €H 720X TW2HG :HOBBBO/K2 / mXBMf2H2+iBQMb @ |
?2 M/H2b

3DUW\ ZLVH DQQRWDWLRTI iR, ¥R OADX T FDOQ+ RRBEI HA2 / mXBMf2H2+iBQMb@ky RN f
P2 B7B2/nmb2 ' BM7QXDbQM



| 'DWD &RX QW
1IXPEHURI7ZHHWY &ROOHFWHG
1XPEHURI$FWLYH8VHUV
$YHUDJH 7ZHHWYV SHU XVHU
1XPEHU RI3ROLWLFDOO\5HOHYDQW KDQ|GOHV
&DQGLGDWHV GLVFORVLQJ7ZLWWHU KDQGOHV IRU (OHF
1XPEHURIYHULILHG SROLWLFLDQV

7TDEOH 'DWDVHW VWDWLVWLFVIRUWKH7ZHHWY FROOHFWHG GXU|
IURP -DQXDU\WR 0D\

ZH DOVR FDSWXUHG GDLO\ VQDSVKRWYV RI XVHU GDWD RI YHULILHG €
LOWHUDFWLRQVDQG XVHU EHKDYLRXU

‘HDOVR H[WUDFWHGWZLWWHU KDQGOHV RIFDQGLGDWHYV FRQWHV\
WKH (OHFWLRQ &RPPLVVLRQ RI,QGLD (&, 7KLV GDWD zZDV PDGHDYL
ZHUH UHTXLUHG WR ILOO RXW WKHLU VRFLDO PHGLD KDQGOHYV ZKLO
FDQGLGDWHY ZKR FRQWHVWHG WKH HOHFWLRQV ZHIRXQG WKDW
KDQGOHYV RI WKH KDQGOHY ZHUH YHULILHG 7KLV KHOSV XV YH!
WKHVH KDQGOHY 7KHIROORZLQJWDEOHVKRZVDQH[DFWGHVFULSW

'LVFRXUVHV RQ 7ZLWWHU

7ZLWWHU SURYLGHV D SODWIRUP IRU YDULRXV SROLWLFDO RUJDQL
RSLQLRQ EURDGFDVW LQIRUPDWLRQ DQG HQJDJH LQ RQOLQH GLVF:
IUDPHZRUN WR HVWDEOLVK DWZR ZD\FRPPXQLFDWLRQ GLUHFWO\ ZL
DVHOHFWLRQV 7KHZD\LQIRUPDWLRQVSUHDGV RXW JXDUDQWHHV \
LQWHUFRQQHFWHG XVHUV UDWKHU WKDQ MXVW OLPLWLQJLW EHW?Z
HQDEOHY SROLWLFLDQV WR VKDSHD GLVFRXUVH DURXQG HOHFWLRC
ZD\WKH\LQWHUDFW ZLWK RWKHU XVHUV RQ WKH 7ZLWWHU QHWZRUN

2XU VWXG\IRFXVHG RQ XQGHUVWDQGLQJ ZKDW NLQG RI GLVFRXUYV
SRZHU DQG KRZWKH\ZHUHRSSRVHG RUHQGRUVHG E\ WKH RWKHU SI
EDVLV IURP -DQXDU\ WR 0D\ 7TKHVH PRQWKY ZHUH VHOHFWHG
ZKHQ KDVKWDJV SHUWLQHQW WR /RN 6DEKD (OHFWLRQV VWDUW



WKH HOHFWLRQV 6RRQ DIWHU WKLV WKH SDUWLHV UHOHDVHG WKH
ORQWK ZLVHDQDO\WLVDOVRDOORZHG XVWRXQGHUVWDQGKRZ QDU
SDUWLHVDQGKRZRWKHU SDUWLHY UHDFWHG DQG UHVSRQGHG WR V)
RQ WKH WZR ELJJHVW SROLWLFDO SDUWLHV LQ WKH FRXQWU\ + %-3
SULPDU\RSSRVLWLRQ SDUW\ $V D ILUVW VWHS WRZDUGV D FRPSDUI
WZHHWY EDVHG RQ WKH SDUW\ WKDW WKH DXWKRU RI WKH WZHHWYV Z
DFKLHYHG DV ZHKDG FXUDWHG D OLVWRIDOO SROLWLFDOKDQGOHV F
DIILOLDWLRQ :HIXUWKHU RQO\IRFXVHG RQ WZHHWYV WKDW ZHUH SR
SROLWLFDO SDUWLHV ,QGLDQ 1DWLRQDO &RQJUHVV ,1& DQG WKH ¢

['$ 7TRSLF ORGHOOLQJ

2QFH WKH WZHHWYV E\ %-3 DQG ,1& ZHUH VHIJUHJDWHG E\ PRQWK W
PRGHOOLQJRQ WKHFROOHFWHG GDWD WRLGHQWLI\ FODVVLI\DQG \
WH[WXDO FRUSXV 7KHILUVW WHFKQLTXH WKDW LV SULPDULO\XVHG
LV/'$ 7RSLF PRGHOOLQJ /DWHQW 'LULFKOHW DOORFDWLRQ /'$ WRS
DGRFXPHQW WR D SDUWLFXODU WRSLF

8SRQ DQDO\WLQJ WKHVH UHVXOWY FDUHIXOO\ ZHVDZ WKDW WKH /
ZRUN YHU\ZHOO IRUWKHNLQG RIGDWD WKDW ZH KDG 7KHSULPDU\U
LQWKHWZHHWY DUHD PLIWXUHRI (QJOLVK +LQGL +LQJOLVKDQG FF
QRUPDOLVHG DQG DUH QRW VWUXFWXUHG LQ D UHJXODU PDQQHU 6
RIWHQ WHQG WR XVHDEEUHYLDWLRQV DQG VLPSOLILHG VSHOOLQJV
GLIILFXOWIRUWKHVHWHFKQLTXHV WRJLYHRXWFOHDUUHVXOWYV ZK
WKHVHUHVXOWY ZHUH QRWDVRQHZRXOGH[SHFW 7KHQH[WDSSURD
ZRUG FORXGJHQHUDWLRQ

'RUG FORXG $QDO\VLYV

7TRIHWD EURDG RYHUYLHZ RIKRZ SROLWLFDO QDUUDWLYHV ZHUH F
DQDO\WVLYV $ZRUGFORXGLVDYLVXDOUHSUHVHQWDWLRQRIWKHRFF
UHSUHVHQWDWLRQ WKHZRUG WKDW RFFXUV ZLWK D KLJKHU IUHT XH(



DORZHU IUHTXHQF\ 7KLV IUHTXHQF\ EDVHG ZRUG FORXG DSSURDFK
ODUJH DPRXQWYV RI WH[WXDO GDWD 7KHVH ZRUG FORXGV KHOS XV >
WKDW ZH DUHDQDO\VLQJDW D YHU\LQWXLWLYHOHYHO +RZHYHU Z]
IRFXVHV RQ WKHWHUP IUHTXHQF\DQG FRPSOHWHO\OHWV JR RI WKH
ZHFDQQRW VXPPDUL]JH WKH GRFXPHQW XVLQJD ZRUG FORXG EXW ZH
DERXWPRUHLQ WKDW GRFXPHQW RUGFORXGVJHQHUDWHG IRUD E|
DGHHSHUDQDO\VLV > @

"HIHQHUDWHG WKHVH ZRUG FORXGV XVLQJWKH 3\WKRQ ZRUGFORX
7KLV DGGLWLRQDO IXQFWLRQDOLW\ ZDV FUXFLDO WR HQDEOH WKH Z
VFULSW ,QGLDYV ILUVWRIILFLDO ODQJXDJH +1LKHKMH ZRPIGLAMDWRNG \L
ZHUH FUHDWHG XVLQJ WKH WHUP IUHTXHQFLHYV ZLWK WKH VL]H RI WK

RGDOL3 ,,,7 3UMFRb4{{.BI?m#X+QKIT 2+Q:@BBBI/frQ /+HQM/@ QK M@/2pM ;' BG@
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