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Abstract:

According to some survey[17], roughly 90 percent of American households have three or more devices con-
nected to the internet. 36% consumers selectively use multiple devices to buy items in the internet shop-
ping [14]. On November in 2015, the U.S. Federal Trade Commission (FTC) hosted a cross-device workshop
to discuss the privacy issues of cross-device trackings. Moreover, Drawbridge Inc. hosted the Drawbridge
Cross-Device Connections competition in ICDM 2015. Because of the events, people know that the cross-
device trackings are getting popular on the internet. Currently, there are some types of cross-device trackings,
developed by academic or commercial ones. In this study, we explore cross-device trackings to make a tax-
onomy of them.
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Walthers [35] 1&, ZHAT NS ATy F 2 ITOFHEE
LT, Learning to Rank Z W= FEE2RE L=, #RE
LT, ZOFEMREEVHEEZHED Z &Ik 7.

54 TNARTZ7ICL&B70RF N4 RNy FV Y

Drawbridge tt [2] 1%, HEER I NWZT N1 X T 5
TJEIIEN D H D THER X N5 Connected Consumer
Graph OHHBEBEMREZFH T 2EM2MAELTWS. K
7 (US9514248B1) HHFLTW5. WL DD DERE
FTILEMAEDLET, THALRZDVWTOFHZITV,
precision 1% 97.3% & /RINT N5,

MHFFEM L, ATIZRETWL DL ORERIE X MK %
BEWIZHWT, NI AT S 7%2EKTS. BUNT
Vw2 IPT7 RVA%RMHTS PC, Ax—h7xV, B&
O, ZTVLy "D o7854, RUKEIZELTWDS L
W25, 72720, BEROTNAADNELIP 7 KLV A%
SHBETH-TH, RETHHTET NI ALY KE
T, TRy b A T THBETD LD nHHIEZT
5. F£77, REFDOAT— T 42 ADPEERRFIZAE
FAPCBYAUNTYVYIZIP 7 RVAC ZHL, B
R RERA I v a—X A7V 2 IP T KL
A X BGHTEEE1E, AX— 74> A, KEMAPCD
ERUFAZERFALTWS LT 5.

55 JOXATNARANIvFxVS
REMERBOTFIETIEH 20, EFBEETTCOY > T
BHTHY, HE/NSL, L ETERIEERE W ME
fFIFe LT, IROWELH 5.
Zimmeck 5 [37] 1%, #ER#FH & U THAH 126 #45> 51X
£L7227,000 09 TNVEHNT, ZJBATNRAANT v
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K1 ERRNTEEAVEZIBATAA AN T v ¥ U T OIIK
MM 5 FP CRRIZ Tk K (metrics) e

Anand & [20] 1P, 7 v ¥ — 244M xgboost, FTRL-Proximal 0.809 (Fo.5) ICDM2015
Kejera & [28] 1P, 7 v ¥ — 244M ensemble %# (GBDT & Random forest) 0.855 (Fo.5) ICDM2015
Walthers[35] 1P, 7 v ¥ — 244M binary classification 0.89(Fo.5) ICDM2015
Cao & [24] 1P, 7 v ¥ — 244M ensemble learning 0.86 (Fo.5) ICDM2015
Tapad £k [10] N/A N/A Device Graph 0.91 (Prec) N7l w b
Drawbridge £t [2] N/A N/A Connected Consumer Graph 0.97 (Prec) AP AN
Zimmeck 5 [37] IP, Dom(web, app) 32K (1P 4K, Dom 28K) Bhattacharyya #H#f% 2 &%) H 0.88(Prec) 0.91(F}) USENIX2017
TR S [39)] IP, UA, TS, Z v ¥— | 376M(App 22M, Dom 354M) HEFEE - VXN T A VA 0.98(Prec) 0.98(#,) 0.99(Fp 5) CSS2018

FUTEREMUZ. ZOEBRIZLD, ENAIVERENLS T
AT Ny THRADIZAATFTNA A NTy X0 7 DREE &
LT, i EM 091 &ozZ &R U ZhiE, IPT
FL A, Web ¥4 + ORBEERDOHELM: (Bhattacharyya
P2 Z AR X 0ER UK. £, S IAE
BlE 28T 5Z212&>T, ZAEAFNAS AT v F
TOEEEZWRAT S EARHEEZ e 2R UK.

UL Lo, Yo PVEndRl, —Bltod 2idhm
MESDIZONWTIIWETE 2\,

5.6 FEBEBEAVEINSIYFVS

REFERBOTIETIEH EH, EEETTOY Y T ILER
HBThb, BEDHKRMAE S, REMREAL LT, K
DWEDD 5.

WHES 39 1%, BEFHLIVXLTAVANEZN
FNHAWT, EXNMATTVDREEFE 77U DEREL
ORHEF, WhbWp3d, 7T App-Web b T v ¥ 7 %17
o7z,

ZhE, A—FNRNAARSDT 72 ABHRD S5, TN
ANT TIPS TEDL T4 Vv H—=TV) v (B, 7
TVHRKT =R ERER) &, 7T T7H 5 Web —3A~
DT 7B ADBIRITES 70 v H—=7Y v b (LUK,
Web HET — & L ER) O DIz, HhiT—X %
AW BEFEI X DRI EER L, TOHAEZLD,
A 2175,

FEUZT7 2 =7V M, IP 7 RV A, UserAgent
S, RALAR TS, 7v¥F—Tdhd. iz, ¥
VIR, HI3T6METH D, Web HET —X DY
YINVEUE 22M A, 72, TTVHKT DY YT
L 354M i TH 3. REFIEDOKE L LT, precision,
recall, accurarcy, Fi, Ih, B8&U, Fps DX, ThE
1, 0.980, 0.999, 0.989, 0.989, 0.984, B, 0.995 T
Hote. KREBERY Y TVIZEWT, BREELERE2E-
EEAD.

Drawbridge t [2] D27 B AT NA AT v ¥V 7 DOFEE
& LT, precision 28 97.3% L REINTWBHDT, FHEEDOF
EEHWZ2ORATRA AN T v XU T2 Z0FEEMAL
FUMEZES L REEZ LTH, ZOREIZEFLEDRKED
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HBELVATITHS.
6. F&H

JOUATFNAANT v IV TOFERELAIREINEA
INTVWBZEeDRbho7z. TORERTEIZLSTE
<, precision 8 & U recall e \WIhd, # 90% U EE
ERETHE I ENbhr o,

JOAATFNAANTOFUIIIEWTIE, Ny ¥ 7 -7 1
VH=TV VN ERHWIHERINN T v XU T RTOIILE
%\, TGS, MAECE, FEHECLEZI70RATNA
AT XV IOEMDERERET 5T LIEAWHRET
HB. JAATNA AN Iy XU TOBEZETEE WD
T, 5, BEEIILDZIJUATANLI AN T vEFUVITDE
JERI D H TRz & W o 7B OSSN 5.
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