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Abstract: Recently, TV broadcasters have been collecting and utilizing non-personal TV viewing log data,
including start and end times of viewing, from TVs connected to the Internet in a format that does not
identify individual viewers. However, since each broadcaster can only use its own non-personal TV viewing
log data, it has not yet been able to obtain useful knowledge despite the vast amount of data it has accu-
mulated. In addition, the collection methods and data granularity of non-personal TV viewing log data
vary from station to station, and the data accumulated by each station cannot be integrated and used. In
this paper, we propose a method for matching non-personal TV viewing log data collected by each broad-
caster using its own method, and integrate the data. In the proposed method, TVs whose channel transi-
tion timing matches five items collected at the time of non-personal TV viewing log data collection (IP ad-
dress, ZIP code, TV receiver manufacturer ID, browser major version, and browser minor version) are
presumed to be the same TV. This method was applied to a “joint technology verification experiment on
TV viewing log data linkage” conducted by four broadcasters in Osaka to verify the technical feasibility of
linking non-personal TV viewing log data among broadcasters. We confirmed that we were able to match
approximately 2.67 million TV sets, which corresponds to 71.0% of the 3.76 million unique TV sets ac-
quired by each broadcaster.
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Fig. 1 Advertising expenditures in Japan.
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A3 Y THPHBEEATENAKAE L TWB72D, VTIVY AL
PR 2 W ASHEEERA LG - #C T IREZ) % IERE IS RLERC & 2 s
H5.

F— Y BT AR A= LRI L o TEVDD
D, AREBRIETRNTOA=T 20 RICHIFL T 5
LHL, CRIE—HOFEEXA - 2IEFTRELTBL
F, DRBENY 2 7OREVA=TDARERGHE LT
5.

4.1.2 Tl

TERRARIE 7 — & S HEEH A SEBR T 28R L 72 2021 4F 10 H 4
H~20224F 1 H5 HOT— % kR AR 3 IR T

KIWHD L) T = NIFORRAPTXTDO A =712
HoTWwbARBEBRIZTFTLEIDBAS 2 &
T&%. /7, E—arATHBELTCWSARE B

®2 BIERORBEEE T — 5 Fii

Table 2 Viewing history data characteristics for each TV station.

AJg B CH D J&
B v—ay bE—av From-To From-To
v—arvim 60 15 # - -
MRR—T 2T 2T —HAREE  EEX—H
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F3 TEWR 4R OBIMBEIE T — & K
Table 3 Comparison of viewing history data of 4 TV stations in
Osaka.

WikR  FLre D F-xE 118

A 4,639,071 404GB 11 1847
B 4,482,199 13.5TB 645 {817
CH 3,614,554 64GB 6.7 {517
D 3,008,024 56GB 5.8 {817

R4 TV ABOTER 4 BUERE T — 5
Table 4 Comparison of viewing history data of 4 TV stations in

Osaka after data processing.

WikR  FLre D T 118K

AR 3,760,849 72GB 4.0 {317
B & 3,727,169 104GB 5.7 {&fT
C 3,214,689 60GB 6.2 {517
D& 2,604,325 64GB 5.0 f&f7

178 b % {, From-To FRTHHL TS ClHEDIE
BITEPL BN EDHERTEL. ARIIE—ar 5T
F= IR EIT > TVBED, T—F R= AT 5 5 1
2T T—HOT— % % From-To i O 7 — 7 AL
WF LT — @& TROEIEE R > T\Wb 7D, [F
CLE—arFROBRELY LR B>TWE,

4.2 ERBERET -2~ \OBRASBM 77714 X
KREICE, TERRBE 7 — & SR RO FE T — & 2 Fl
AL~y F v Z7HFNZOWTIHRRS,
4.2.1 E7F—Z2OaENIE

B ERHIZ 272DI2TRTCOT—Y % CREDF
BRREEL TS A—=HIIHKAS, T/, NNTM 7V I
ALEBHATHIZH20), EROT—F 7 =TV xifi—
L, 7= %% From-To BRICEMWT L2 L TTF—FED
Hg o7z, 7— BB T LY ID#, 75 &,
La— FEERAIRT. FLEID B, &xX—h %4
RIZTFT =V HEZIT-o TV AR E BRETIEH 17-19%
WAL TwE, F, @REROT—505 b, FHER
HPME TR L CWb7—% 2l L, dhdmEd 72y x
WF—7NEeTEHIETTF—%&E - La— FEE L ICHIRK
TX7:.

4.2.2 NNTM 7/)LIU XLIZH T BETEIE

32 TRk L 2T HIHICOWT, EF—F 2B L
BILEMEBESE TV, B, BRI L7457 I13#F
P 7 — & g FEr EBR TR o T— 5 D) 5, 2021
£I0H4H~10H1THOTF =% 55
RETEIE1: v v F L JEE

321 HICHIHD LB, F—HEEHEENTHA— 7 FH
BT L EERRA LT A IR LWILEE, FY v 2L
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o 28N EAEOWET L ERIE
I~ MBICHBTETLERS
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AR B cB pl5]

6 HHBIOT L EsgiEEE
Fig. 6 Percentage of TV separation by item.

2B EDBOWET L ERIA
AR TELTLERS

}5 AHEROBHT— ¥ IEHEE
Table 5 Accuracy of time data for each TV station.

BOEJR AJH B R CR DR
FrARINEZ O IEREME R 1Efi# IERE  IERE
TR OIERENE | 60 HLINO#ZE 16 BUINOFE  IEM  IEE

BEIAI VP —RTLTLEDPREL  h-oTLEHIC &
WEEEIND. £2C, ET7—F 52T [IPT7 FL A
+BEKS + A —HID+ T T T AT v —N=V a4
TIIWIA F ==V ary] THEETEZL T LEDOHEIE
AT A, B, R#EAEIEL 2021 410 H 5 H 19 H~21
B 7 — & \Zxf L CEM L 7-.
MEHERETR6IZRT. e L [IPT FL A
DHRTTLEZRGHELIAREZRL TS, TORERE,
IP7RLAELETLEIDALIM1IC%:2 7T L EIL54-72%
Thotz. Z2LTC, A—O7F7—=FIZxFLTIIPT7 FLA
+ BEFRS + A —HID+ TITTHFAT v ==V a4
TIIHWRAF == g v ] THEELHEREIK 6 TEb
IRLTWA, ZOHE, 93-99% O 7 L EHF—EIZ5HE
ENDHTEERMERTEZ. KRF—F L) [IPT FL A+
EFS + A—HID+ T ITIPFRAT v —N=T a4+ 7
TN AF—nN=Var| THEEETAHZETIIEAL
DFLER—EHETHILENTE, M—EAEEIIBY
T12DIP 7 FLAZBEBMETEHAL TWAH I LIZLD
RZHMELARTEL. SHIZNNTM 7V TY XL T
X, CNSOHEEL2 T — I L THIZF ¥ &~ rVER
YAIV TR TF U ITEIIMAS720, 4lRT— 512
BuTE~y F Uy 7BE 1N ETIUTEW &) J R
ST,
RETEIE 2 1 TR
322WCHIBDEBY, v F U IEMEICHAT AT
R 2 AT 2 LB H L. FfFE LT, SR TR &
HBEBIEREZ AT — B CH DL EHEF LW, FE 75—
TR Tar I AR T SR, F2, R5LHOLEBY
v—a I T — s WEHEESH ), 7 — & O IR
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VIS 720, WPREE 23T 2 LEPH 5. 7272

L, MPHRMZRY)TEL LB~y F U o2z TLED
728, BAOVEEERE 7 — & 85D © 5l 2 0 P e 2 B
L, ET— O MR 2 R 5.

Es50EBY), ARYPSFOMBNF ¥ > FVEKT S
HMAEGDLEDOHUEDTE 2D, FRRAEIL 60 I h HE
REHEHSINDL, 2 TET—IEHVT, £RT—7O
~vF TR0, 158, 308, 608, 120 B THT
AT TR EFR 6 IIRT .

CORERND, FHEHER L TR RAEE60 T
<V T Y TEOBEMENLL T b 2 LR TR 5.
T/, RTOLBY, 10E0~yF v IR RERY
PERT B EEFIHIL T 2 EDFERTE 5.

UEOKEIY, 4R37—712BWTIIHTER % +60
WERETDLERVEV)HANEL N
METEIE 3 | —BASTEWIE

323MWICHIBD EBY), v F T L0
T M AZEIXTIIE, 1 HCx LTRSS W T

LE)ZEpEEENG, Z2TREMIZAT, HH2I
RIEFEL T =R~ v F 2 7 LT LEEIZIE, FORIE
W7 — 5 2P 2 —BRHELELMAAL I L LT
5.

BARWIZIE, v F U 7B 10RBUTERoTWDLY
TNEHE L, WL 287 — v #3H /29 2 TRER
Gt (1) & L, &) 2w, —E e
MAEHERT L. =B, G~y F B3 LUTOLAIR
MRIVE L, BT AEERL 2w s L

®6 HEBENONER 15 1<y 72 7K

Table 6 Number of TV station one-to-one matches by tolerance

time.
AR
e +to0® L1558 +308 60K 1208
ARSBE | 3,194 911,032 1,087,265 1,187,329 1,219,404

ARG CR | 2,847
ARSDR | 3,523
BRSO CH | 4,880
BRSDR | 8,047
CReDR | 3,732

1,122,730 1,242,122 1,300,492 1,310,827
1,222,884 1,267,231 1,302,679 1,304,329
1,368,043 1,422,740 1,429,611 1,425,659
1,236,956 1,296,801 1,309,869 1,310,638
1,351,503 1,389,753 1,382,557 1,364,098

RT HHEERENOBER 1INE Y T T

Table 7 Number of TV station one-to-many matches by tolerance

time.
AR
Hae to® =L£15% =L£30% Leok L1208
ARSBR 475 83,328 136,388 193,984 246,993
ARSCR 873 130,394 194,810 266,340 343,817
ARSDR 513 130,243 176,600 236,494 301,756
BR&CH | 1,374 107,988 162,100 225,706 298,432
BREe DR 817 82,319 126,824 181,890 246,738
CReDE | 1,652 141,589 211,027 303,482 423,896
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1o~y F 72~y 7
>/£\7‘73‘"‘/7§f£><% .

BWHAA A=V E2R7TIRT. #HARTIE ARB1IOO
IDIZ LT, BRE22DID AMtowizaic, —EEE
WERASH I L7238 — v R LT\ 5.

ETF— I N—EBRELEEIT > R T RS IIRT.
F8DEBY, FOMAEDLEIZBNT L 20-30% D—
BRI Lz, L EOFREID, 4/G7 2128w T
FEAX () 18T 5 ERVEVH) FIEFEL N

%B, IP7 FLAIZEERME & I8 T 255, AKR
TIHEAMDHE TEH Y IFE->TVETFLEID 2F—E LT
ffivy, SEHICH—EMWGOF Yy AIVEBBY LI 7T
~vF 7L TwAS, U7 LEID I LTt <
IP7 FLADEBHCERIZh /2 LThb~Y vy F 7
NDEI VR WEESNS.

4.2.3 NNTM 73U X LERER

TERARIE 7 — & HHEEH A SEBR T 28R L 72 2021 4F 10 H 4
H~2022F 1 H5 HETOITRTOET—F 2 FIHLT,
NNTM 7V T XL %@ L7ziER+sIR9, B8 IR,
WEHRIL, TRCORZHECEL 4R~y F 78] &
1ODRPZIEETCE o/ 3R~y F 7] &2
SRR TEL 2R~y F O] TRT. F 7o,
BB O~y F ¥ FBEHRTH 2 LT, RIKR~< >
T TN E R W & AT 5.

UHGDT =5 % RBETHILET, M9 HED 4
E, 20T HED 2 /BU LD~y F U IR L. B
12 2 VL ORI L7249 267 JTEid, JTEk 2 i 4 1R

AB BE
(v
14z 3 yyy-222
21 1 yyy-111
a5t 4

3E (MzvyFE) —1[E (fIvyFER) >4E (£3vFE) *1/3

R 7 — e LR o

Fig. 7 Example of application of unique identification process.

x8 —IEFELILEL
Table 8 Unique identifier count.

e FEBR 10268 FrEx
AReBRE 37410 193,984 19.3 %
ARS CRH 57,939 266,340 21.8 %
ARS DR 57,152 236,494 24.2 %
BR& CR o 44,204 225,706 19.6 %
BR&DRE 36,792 181,890 20.2 %
CReDRE 91,653 303,482 30.2 %
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Fig. 8 Number of matches by time period.

x99 MO~y F 2T
Table 9 Number of matches by time period.

45 3= 2 &
$HRE ~vFB vy FE <oy FH Art
Dayl 305,241 316,252 447,669 1,069,162
Day7 1,027,334 410,474 409,591 1,847,399
Dayl10 1,107,861 421,441 402,491 1,931,793
Dayld 1,207,100 437,224 391,053 2,035,377
Day20 1,270,870 455,894 393,352 2,120,116
Day30 1,361,738 484,211 390,990 2,236,939
Day40 1,410,476 503,561 399,475 2,313,512
Day50 1,453,540 520,780 407,639 2,381,959
Day60 1,488,446 534,054 416,394 2,438,894
Day70 1,518,303 550,592 428,481 2,497,376
Day80 1,539,263 570,155 441,695 2,551,113
Day90 1,579,022 605,566 455,274 2,639,862
Day94 1,592,786 617,408 458,872 2,669,066

DFy 922 Jifitw (R2 EEFA) & 2 AU R o7
LERERI 206 B LRSI NDERICHIET 55
1,915 TEDF 13.9% 128 H T 4. ISR 28k
=V AR LR EDLOIIY—r T 1 ¥ 7T 512137
ThREBTHL. Fio, I8DTrI 7L~y F v IriaE
DIFZARA L, MOEP—EITED L 72H121E 30 H
BEOT— 5 BREVLETH DL EWTh 5.

KB 5 2O RMBGXROSHFALEL TW 525, SRIOTE
BRI 7 — & AT EER 1L 4 D ORI R THEE S
TWwb., F7z, REMAOH T, ZRPFLHEL TW5 IP
7 FLADHUTS 4 3 v 7 b HIER AR, I TR, K
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ERERGE 2 EhHio T nwZ EA B L7z 45
IP7 RLARUSEZ A IV 7D EETHILETTIVITY X
LAOFEEM EE HIEL 72w,

5. EimcER

KEXTIE [IP7 LA + BEFS + A =7 ID+ 7
SUFRAT Yy —N—=T 3+ TSI, F—IN— 3
Y] mWH)SHBEF X UANERBIAI VTR YTV
THEME LTS, SENITERBE R AU L T % 15k
DL, WELTWAHHZ I RTHHLTWAY, 72&
AWEIP 7 FLADR S IUTHEFRGIILELZNLHICEAR
b, £IT, FHHOFGE AL MR TR 10 1R
TR0, FEHAIRTEMoGAELFZHAD) B 1
DRIV Ao 72 E DO~y F U S e e L
TWwh. B, FTY U AIVERBY A IV FOHFERED
60FE LTna. ZOMENL, IPT FL R F 72 ILHE
T B LGB ICRIBR~ Yy F Y ZTHOKTAALN
72720, RIAANOFGENENEVWZ L. T2, Zofh
DEHIZOWTOFAIMNFIZY vy F TR 52 &
5, AFRNTRELZS5HHOMAGHLENERN TH D S
EDHEERE NI, IP 7 LAV HIIAEZHE 2 5 B fF
FrOFGVPEVEBE LT, EBORERE IZEL L0
W MR I LAt OMER S 2 EVBH SN TnB T &
IZED, ARIPT FLALEERSDHE—I27% 5 EEM
EREIBVT, TLEDOGHENITA TWEIZOZLE 2
b5,

T/, KAHFRTHHALTWLIP 7 FLAHHAD LKL
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F10 HENOY v F ¥ 7 ~OHFY
Table 10 Contribution to matching by item.

F o Y ANBBERA I VIO v F U IEME | v v F U
51HH (2EH) 1,027,334
41HE (IP 7 FL L) 691,894
4HE @ERSLUL 976,809
4 JHH (X—24 1D L4V 1,022,129
4THE (T 9FRAY v == a3 YD) 1,021,737
4HE (77 9%< A F == 3 YD) 1,015,200

TEGRR &0 ) BRI & & D ICEHE IR L)Y, EEIR
BEIAITRA Y=y NTONA, TEMKEE D
72, T—HFATOHEBIIE L. L, LziE3
AEEOENMT— 4 OMMPIZIP 7 FL ADZEHEIZ
otz LThH, AFXTHELIME TEHYIE->TW5
FLVYID #F—& LCflivy, &5IZE—EMEOT ¥~
ANVEBBRIA IV TTIyF 7L T0AIZD, v Fr
TRANDEE I nwEHEINnS.

BB, AROSMBGEROFIZIE1 BT T L EID
ZRERETERMIC) by ML L TWARERH L. )
Ly FENTHETH-TL, BYDOIFTIE) Ly b &
NTnwwnzo, MELRSFE—T VETBIRT A2 L5
REEHEI S NG, ZEMICLTLEID 2ty MY AN
EREA WD, TLEID Yty b2 ST b
B WEML TV, 72720, KEREFM L 20is:
L) TIEBT BT RCOMERAT L EID 2 Mgz
ty bTBYEA, IPT N AEHERICE—F L Y ikt
HICREET 2 2 L5l L < R A TRBIEIIAAAET 5.

6. BBbVI(C

AEETIX, SR 2BUS 3 2 IR e IR RE 7 — & 1%
FTHLMEH=— AL, FIEH=— X252 T D DRk
B FOMEICNT AR T T —F L idE o E) T
PN L DRRTFHEOREEFET — 5 ~O AR BN
72, EORRE LT, BERIPFNEHT 5 720121378505 7%
Ry F U IEEERLZEIIEDIL, RIEBRLELRT— 5 H
MWA30 HEETHL I LERL. 5% KFETHOV
THERMER TT — % x24TV, MRk - EERHZEo
TWE7n,

I ONNTM 7 VT RADOWEIH 2o TERE T
a2 xF Lok StmHg:, #HRET L e
B att, BT L USRS oERIZ, oA
DTS L P ET.
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