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s=Hv= C=k}kLD R= |NQ@ QO "OQm O}rwD CU= xOW xOy=Wt pta QO xJv; x@ x}@W
Qo}O |D=ar=]t QO w [3]CU= xOW xO=iDU= =yxO=O u}= O}rwD |=Q@ |vi lQwD R= xOW
R= |ywQo [26]"CU= xOW O}rwD |ivt Cq}=tD =@ x@=Wt C=Q_v R= |}xO=O xawtHt

[17w16]"Ov=xOQm xO=iDU= xOW O}rwD |=yxO=O u}= R= R}v C=ar=]t

j}kLD VwQ "3
|=yVqD "CU=|raHC=Q_vhWm|=Q@ Q=mOwN|tDU}U|xaUwD 'j}kLDu}=hOy
R=e; 2008 p=U QO Vv=Q=mty w p=Ov}H |xr=kt =@ xRwL u}= QO xDiQoCQwY
|rLt |=y|oS} w Q@ OQm} wQ l} C=}@O= QO OwHwt |=yVwQ u=}t R= "CU= xOW
R}v w 'pwYLt w Q_v |xOvU} wv |=y|oS} w 'uDt |=y|oS} w xrtHR= =yC}OwHwt
|=yxO=O Q@ |vD@t |Ov@xk@] pOt w CU= Q=wDU= u=oOvyOQ_v |Q=DiQ |=y|oS} w
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u=kkLt xm OvDUy |r}qO xrtH R= uDt K}LY=v |=yp}rLD p}rO x@ |}=Q=m |=yxrD w
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=@ C=]=@DQ= 'C=Q_v Q=Owtv QO "CU= xDi=} xaUwD lwmWt u=oOvyOQ_v |}=U=vW
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'Q_v uDt R= |}xm@W C=ar=]t u}= "OvDUy Q=Owtv Q@ |vD@t |=yVwQ '=yVwQ
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|}xQ=Ro |=yxO=O |wQ u}W=t |Q}oO=} C=ar=]t R= |Q=}U@ Rwvy 'CU= |}x]@=Q
w Tv=HDt <=}W= |=y|oS} w =yxvwtv '|}xQ=Ro |=yxO=O QO "Ov=xOQm RmQtD K]Ut
=yxvwtv |}x]@=Q |=yxO=O QO xm |r=L QO 'Ovvm|t ^iL =Q |Q=t; ^=Lrx@ pkDUt

[28]"OvDUy =yu; u}@ \@=wQ w Tv=HDt=v |=}W= |=y|oS} w ^i=L
|}x]@=Q |=yl}vmD R= xO=iDU= |=Q@ sRq |xR}ov= ?Hwt |oDU@tyOwN OwHw
x@=Wt |=yQ}eDt VRQ= u}@ |oDU@=w '|oDU@tyOwN "CU= G=DvDU= w |Q}oO=} QO
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|=y|oS} w "OvwW|t xO=O u=WvGM = (VM ; EM ) pOt Q=Owtv QO =y|oS} w u}@
x@ u}vJty <|W u=ty Qo}O |=y|oS} w x@ |r=tDL= CQwYx@ Ov=wD|t <|W l}
GD QO C=]=@DQ= "OW=@ xDU@=w GD QO \@DQt |=yOvw}B w =}W= Q}=U |=y|oS} w
xawtHt xH}DvQO w umtt |Q=t; |=y|oDU@=w |=Q@ wHwCUH uOQmOwOLt |=Q@
QO <|W wO u}@ x]@=Q l} "OwW|t xO=iDU= OvwW|t Qy=_ GM QO xm |}=yp=}
|=Hx@ "CU}v GM QO =yu; |=y|oS} w u}@ |Dq=tDL= |oDU@=w OHwt ,=twRr GD
|]=@DQ= |oDU@=w |xm@W 'X=N |=}W= |=y|oS} w |wQ |oDU@=w Q=DN=U O=H}=
`} RwD l} x@ xQo Qy "Ovm|t h} QaD <|W ẁv K]U QO |rm |oDU@=w Q=DN=U l}
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"O};|t CUO x@ 6 |x]@=Q =@ ACC Q=}at "Ovm|t xYqN
Accuracy (Acc) = TP + TN

TP + FP + TN + FN
(6)

|Q}oxQy@ =@ uwR=t; |=yxO=OQO 'OwW|t xOy=Wt11 w 10 |=ypmW QO xm u=vJ
Cr=L x@ C@Uv |rY= |xm@W QO pOt |}=Q=m '\@DQt C=Q_v |}xm@W C=Q}F-=D R=
l} C=Q_v u}@ x]@=Q OwHw Qou=Wv xH}Dv u}= "OQ=O |}x_Lqt p@=k |QDQ@ =v@t
xm =QJ "CU= pwYLt l} C=Q_v |wQ hrDNt u=Q@ Q=m C=Q_v R}v w lQDWt Q@ Q=m
C=Q_v ?re= 'Ovm|t Ci=} QO V=O=B |raH C=Q_v |x�=Q= |=Q@ xm |@rkDt Q@ Q=m
|iQ] R= "OW=@ K}LY =yu; C=Q_v |NQ@ CU= umtt OvJQy 'Ovm|t C@F |raH

|Q=BU`tH OQm} wQ R= xO=iDU= =@ xawtHt u}= "OwW|t xO=iDU= Q=O?UJQ@ xawtHt
OwHwt Q=O?UJQ@ |xawtHt =yvD w CU= xOW x}yD Vv=Q=mty w C)=p}=t \UwD
xm CU= Q_v uDt 1600 |w=L =yxO=O u}= [26w3]"CU= \NQ@ C=Q_v |xv}tR QO
VRwt; |=yxO=O u=wvax@ xawtHt u}= R= "CU= |raH Q_v 800 w |ak=w Q_v 800
Qw=Ht C=trm xr=@vO |oS} w xawtHt w SVM sD} Qwor= =@ =Q |rOt w xOW xO=iDU=
?Um |=Q@ epinions |xO=O xawtHt |wQ pOt u}= "OW xO=O VRwt; [3]|}xtrmwO

"OW p=ta= =y?UJQ@
"CU= xOW xO=O V}=tv 6 pmW QO xar=]t u}= QO xOW |iQat xm@W u}twO
O=tDa=sOa 'O=tDa= |vt[ |=yQ=}at =@ Q@ Q=m � Q@ Q=m w Q_v � Q_v C=]=@DQ= R= ẁv xU
w Q@ Q=m � Q_v K} QY C=]=@DQ= R= u}= Q@ uwRi= "OQ=O OwHw xm@W u}= QO OQwNR=@ w
`tDHt CQwYx@ jwi C=]=@DQ= |t=tD u}=Q@=v@ "OwW|t xO=iDU= R}v OQwNR=@ � Q_v

"OQ=O OQ@ Q=m
\=@DQ= =yvD xm xm@W R= |Dr=L 'VwQ |}=Q=m Q@ C=]=@DQ= Q}F-=D |xU}=kt |=Q@
=v@t u=wvax@ 'CU= xOQw; ?=ULx@ OQwNR=@ w O=tDa=sOa 'O=tDa= T=U=Q@ =Q u=Q@ Q=m
'CU}v xO=iDU= OQwt u; QO Q_v � Q_v ẁv R= |]=@DQ= I}y xm xm@W u}= "OW O=H}=

"CU= xOW xO=O u=Wv xm@W 7 pmW QO
hrDNt |=yCr=L |=Q@ =Q xOW |Q}oO=} |=yRDN '9 w 8 |=ypmW
xO=O u=Wv xv=o =OH ?=k l} QO <=}W= R= s=OmQy "OvWm|t Q} wYD x@ xm@W
xm |v=tm 8 pmW QO "CU= |oDU@=w l} |xOvyOu=Wv u=tm Qy "CU= xOW
uOw@ |raH |oS} w x@ �xOvyOOQwNR=@ Q@ Q=m Q_v� C}OwHwt QO QB wD |xQ}=O R=
Q@ Q=m C=Q_v O=OaD x@ Q_v uOw@|raH ?UJQ@ |oDU@=w |vatx@ 'CU= xDiQ Q_v
|=y|oS} w R= xOvyOOQwNR=@ Q@ Q=m C=Q_v O=OaD xm u}= =@ "CU= Q_v |xOvyOOQwNR=@

"epinions |xO=O |=Q@ |rY= |xm@W "6 pmW

"epinions |xO=O |=Q@ =v@t |xm@W "7 pmW
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Lt "=yxO=O QO C=Oy=Wt "4 pwOH
|raHQ}e C=Q_v QO xOy=Wt |raH C=Q_v QO xOy=Wt

Q=}at xO=O xawtHt\UwD xOW xO=O X}NWD \UwD xOW xO=O X}NWD
|O=yvW}B VwQ |O=yvW}B VwQ

67 41 C@Ft |=yOQwNR=@ O=OaD OYQO u}ov=}t
uwR=t;17 36 C=Q_v u}rw= OYQO

9 13 |mD C=Q_v OYQO
91 60 C@Ft |=yOQwNR=@ O=OaD OYQO u}ov=}t

epinions2 12 |ivt |=yOQwNR=@ O=OaD OYQO u}ov=}t
4 124 2 45 C=Q_v OQwNR=@ R=}Dt= u}ov=}t

"u}W}B C=ar=]t =@ |O=yvW}B VwQ R= pY=L G}=Dv |xU}=kt "5 pwOH
��� Cr=L u} QDy@ |vR?UJQ@ xO=O xawtHt `HQt xQ=tW
AUC ACC

78 � C=Q_v Q=QmD uwR=t; [5]

95 � |DUO uwR=t; [8]

� 74 4 |Q=BU`tH TripAdvisor [9]

� 86 5 |Q=mD@= Yelp.com [7]

� 89 8 |Q=BU`tH uwR=t; [3]

� 91 2 |Q=BU`tH TripAdvisor [16]

� 77 4 |DUO uwR=t; [12]

� 89 3 |Q=BU`tH uwR=t; [26]

� 76 3 |Q=BU`tH uwR=t; [17]

� 77 6 |Q=mD@= uwR=t; [11]

80 84 |Q=mD@= uwR=t; |O=yvW}B VwQ
78 91 4 |Q=mD@= Epinions |O=yvW}B VwQ

|Y}NWD C=Q_v xm OyO|t u=Wv G}=Dv "CU= xOt; 4 pwOH QO C=Oy=Wt u}=
C@Ft OQwNR=@ |raHQ}e C=Q_v R= QDsm '|O=yvW}B VwQ \UwD |raH u=wvax@
pwYLt l} OQwtQO xm} =} u}DUNv C=Q_v xm OyO|t u=Wv G}=Dv "Ov=xOQm Ci=} QO
l} uOW xO=t;ZLt x@ u=@rkDt xm =QJ 'OvDUy?rkD x@ lwmWt |QDW}@ p=tDL= =@
"OvW=@ xDW=O |Oa@ u=Q@ Q=m Q@ =Q Q}F-=D u} QDW}@ =D OvyO|t x�=Q= =Q OwN C=Q_v pwYLt
QO K}LY OQ=wt x@ C@Uv |raH C=Q_v u}@ C=Q_v ẁv u}= R= |QDq=@ OYQO OwHw
xm C=Q_v OQwNR=@ R=}Dt= "CU= G}=Dv CLY |xOvyOu=Wv |O=yvW}B VwQ G}=Dv
QDu}}=B |Q}osWJ Qw]x@ |raH C=Q_v |=Q@ \UwDt Qw]x@ 'CU= 5 =D 1 u}@ |OOa

"CU= |ak=w C=Q_v R=
|=Q@ ACC w AUC Q=}at xm u}W}B C=ar=]t R= pY=L G}=Dv 5 pwOH QO
QO |O=yvW}B VwQ xm CU= u; |=} wo G}=Dv u}= "CU= xOW x�=Q= xOW x@U=Lt =yu;
QO xOW |iQat VwQ xJQo = "OQ=O u} Q}=U x@ C@Uv |yHwD p@=k Ow@y@ ACC Q=}at
'xOQw; CUO x@ |O=yvW}B VwQ R= |QDy@ G}=Dv AUC Q=}at QO [8]C=ar=]t Qo}O
"Ovm|t |UQQ@ xO=O MQ |ywQo CQwYx@ xm =Q |Y=N |xv=@rkDt C}r=ai VwQ u}=
|=y?rkDt hWm |=Q@ xm |r=LQO OQ=O RmQtD ?rkDt |=yxwQo hWm Q@ VwQ u}=

"CU}v |OQ@ Q=m |raH C=Q_v X}NWD u}vJty w |mD

"uwR=t; xO=O G}=Dv "10 pmW

"epinions xO=O G}=Dv "11 pmW

QDW}@ xJQy |Q=PoQ}F-=D |=Q@ u=@rkDt "CU= u=@rkDt |ywQo C}r=ai O} -wt G}=Dv u}=
l} |wQ COtx=Dwm CqtL QO w |ywQo CQwYx@ ,qwtat 'pwYLt |rm R=}Dt= Q@

"Ovvm|t s=Ok= hOy pwYLt
xm OQ}o|t Q=Qk 0 89 |q=@ ACC Q=}at QO epinions |xm@W wO Qy G}=Dv
|xU}=kt |=Q@ |QDy@ Q=}at xm AUC Q=}at QO "CU= VwQ |rm |}=Q=m |xOvyOu=Wv
|QDy@ |xH}Dv 'OQ}o|t xQy@ C=]=@DQ= |xty R= xm |rY= |xm@W [30]'CU=ypOt
|xOW |iQat |xm@W u}@ pY=L G}=Dv QO Q}osWJ Cw=iD "CU= xOQw; CUO x@
R= |Q}oxQy@ uOw@ O}it R}v epinions |xO=O xawtHt QO =v@t |=yxm@W w |rY=

"Ovm|t |@=} RQ= OvtOwU =Q \@DQt C=Q_v
"s}vm|t |UQQ@ =Q G}=Dv QO C=Oy=Wt |NQ@ |v}@V}B |}=Q=m uO=Ou=Wv |=Q@
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=Q=xO=iDU= x]@=Q u}OvJ ?}mQD R}v w \@=wQ w =y|oS} w ?}mQD |=Q@ 15nv}o@ w

|raH C=Q_v X}NWD sDU}U |xaUwD QO =yOQwNR=@ uDt p}rLD u}vJty "OQm
p=@vOx@ 'X}NWD OQ@y=Q =@ ?rkD O[ |=ysDU}U "OW=@ VN@O}t= Q=}U@ Ov=wD|t
|Q}oV}B OQ@y=Q xm |r=LQO "OvDUy u; ẁkw R= TB =yxO=O QO ?rkD |=ywor=
"Ovm|t Cav=tt xv=@rkDt |=wDLt Q=WDv= R= p@k sDU}U x@ u=@rkDt OwQw R=
O=H}= \NQ@ C=Q_v |=ysDU}U QO |rqDN= xm |Q}oV}B |=yVwQ |xaUwD
|D; C=k}kLD ẁ[wt Ov=wD|t w CU= xOw@ u}W}B C=ar=]t EL@ OQwt QDsm 'Ovmv

"OW=@

|R=UxYqN R= p@k |m}vwQDmr= u=} QDWt C=Q_v 'j}kLD u}= G}=Dv R= xO=iDU= =@
PN= |=Q@ u=} QDWt x@ ltm =@ xm OwW|t V}q=B C=Q_v uDt R= |Q}oxH}Dv w
hPL =@ |m}vwQDmr= u=} QDWt O=tDa= ^iL w ?rH x@ QHvt 'QDy@ C=t}tYD
u=} QDWt C=Q_v Vw=m |=ysDU}U G}=Dv 'Qo}O |wU R= "OwW|t |raH C=Q_v
|=yCQ=UN w CqtL =@ xr@=kt w |}=U=vW "CU= QDQF-wt |raH C=Q_v hPL =@
j}kLD u}= |=yOQ@ Q=m Qo}O R= \NQ@ u=oOvWwQi |=Q@ =@kQ ?v=H R= |r=tDL=

"CU=
14nv}mDU=uwJty|atH|Ov@xk@]|=yVwQR=u=wD|t xar=]tu}=|xt=O= QO

=yCWwv=B
1. online
2. review spam
3. relational dependency network (RDN)
4. frequent itemset mining (FIM)
5. temporal pattern discovery
6. multi dimensional time series
7. loopy belief propagation (LBP)
8. n-gram
9. part of speech (POS)
10. Mechanical Turk
11. available at https://kdl.cs.umass.edu/display/public/

Proximity
12. available at www.cs.uic.edu/ liub/FBS/fake-reviews.html
13. available at http://www.sfu.ca/ sam39/Datasets/

EpinionsReviews/
14. Stacking
15. Bagging
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