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Which personas are most likely to be targeted for ads?

Abstract: In recent years, the handling of personal information in web advertisements have been regulated
and updated frequently. The algorithms for targeted advertisements delivered based on users’ browsing his-
tory and search results is opaque, and hence there is a concern of invasion of privacy. Therefore, we have
four research questions as a survey of targeted advertisements by cookie information. Which personas are
most likely to be targeted? Which websites are most frequently targeted? How long are they displayed? Is
automatic observation possible? To answer these questions, we developed a system that obtains automat-
ically transitions websites and targeted advertisement URLs for each persona using Selenium, a portable

framework. We report the development of the system and the results of our experiment.
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Table 2 Example of system output (ad URL)

FERH IR REROFES

Web ¥4 + URL

2022-10-24 14:26:58.295321
2022-10-24 14:26:58.295321
2022-10-24 14:26:58.295321
2022-10-25 12:44:02.751080
2022-10-25 12:44:02.751080
2022-10-25 12:44:02.751080

W N =W NN =

https://store.google.com/jp/product/pixel_7/
https://www.bellemaison.jp/shop/
https://cat.jp2.as.criteo.com/delivery/
https://www.uniglo.com/jp
https://jp.shein.com/
https://pets-kojima.com/
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Table 3 Example of system output (Number of targeted ads)
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Table 4 List of 10 web sites to be investigated
#A4 ME %A~ URL HA N EEFR
Q& A http://ja.uwenku.com/question/p-nrfjwnhr-nn.html ExcelJS & Node.js T xlsx 7 7 4 VEEIE

Web #ilfe  http://www.htmq.com/csskihon/ CSS DHA
BH¥E https://ichi.pro/node-js-de-no-puppeteer-niyoru-web-sukureipingu-81582238855555  Node.js TD Puppeteer I2& % Web 227 L 4 ¥
2% https://sukiaraba-game.jp/?p=41542 2 D5 — il
1818 https://yuuublogkakutou.com/donfinish BEHEAR S XN
47— LM% https://www.oi-mori.com/ 5 RODOHRKME
BET https://myrecommend.jp/gifts-of-sweets-129/ BREDBETILD
B https://yochi-orange.com/canada-eastside-trip/ T ROBNET NV IT—R
KE http://simplemodern-interior.jp/overseas-interior /scandinavian-style/ KA > 7V 7 42 &
A=04 https://www.marorika.com/entry/bootstrap-beginner Bootstrap A"
x5 HR1 X—7 v MEER R (=5 y MRER/MRIEEE0
Table 5 (Experiment 1) Targeted ad rate (number of targeted ads/total number of
ads)
¥4 PR o | i N .
Lyt Q & A | Web fillfE | FiIze | BAH | BE | K | BET | BDE | KE | Tar | g (BE)[%]
AL
AR 2/3 1/3 | 1/4 | 1/3 | 1/4 | 1/2 1/6 | 0/7 | 1/5 0/5 27
U 2/3 1/3 | 3/4 | 1/3 | 1/4 | 1/2 1/6 | 2/7 | 0/5 2/5 37
jox S 2/3 2/3 | 3/4| 2/3 | 0/4 | 1/2 4/6 | 4/7 | 2/5 2/5 53
Trvar 2/3 2/3 2/4 1/3 3/4 1/2 2/6 3/7 1/5 1/5 46
B# 2/3 1/3 3/4 2/3 3/4 1/2 3/6 5/7 0/5 1/5 51
e 2/3 1/3 | 1/4 | 0/3 | 0/4 | 1/2 3/6 | 0/7 | 1/5 0/5 25
CoeR) T 2/3 1/3 | 3/4 | 2/3 | 3/4 | 1/2 3/6 | 5/7 | 0/5 1/5 51
XA LTy b 1/3 1/3 | 3/4 | 2/3 | 2/4 | 1/2 2/6 | 3/7 | 1/5 0/5 40
7 =LA 1/3 1/3 2/4 1/3 2/4 1/2 2/6 3/7 1/5 1/5 37
g (BE)) [%) 60 40 58 43 43 50 38 40 16 18
¥ (FE) (%) 70 40 71 30 43 50 27 29 9 18
— Q&A
25 web
. —— dev
o —— thoughts
DPuppeteer(_ & BWebZ LA £ s :;é 20 —— comic
; Q —— cheat
s 15 \ sweet
% — tour
= interior
é 101 —— blog
=3
=z
51 \
4
o R XOL,

a4 ¥4 TR & F 45 8F)

Fig. 4 Site “Development“ (left: manual, right: automatic)
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R ZIRE 2 & X —7 7 4 ¥ ZIRENE BRI ng
A4 P2BNT. Zh&D, 27y MRERZREIEO L
BLERDIRD Z & HTDh o7z,

© 1959 Information Processing Society of Japan

T T T
0 5 10 15 20
hours

5 FEBR2 KEIrox—ry MAEK
Fig. 5 (Experiment 2) Number of targeted ads per hour
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K6 HE1 x—5y MAEHRRENS AT

Table 6 (Experiment 1) Date the targeted ad was last observed
T4 MR . N . " NN
. Q& A | Web #llfE | BH¥E | BAE | BHE | W | BETF | BOL | ®E | yur | B | HE(H)
B 8/25 8/17 | 8/16 | 8/25 | 8/26 | 8/22 8/27 | 8/15 | 8/7 X | 8/20 24
5 8/31 8/31 | 8/25 | 8/26 | 8/10 | 8/31 8/23 | 8/29 | 8/27 8/27 | 8/26 30
jox s 8/31 8/9 | 8/20 | 8/24 X | 8/26 8/26 | 8/29 | 8/25 8/17 | 8/23 27
Zrv¥ar 8/21 8/18 | 8/20 | 8/24 | 8/26 | 8/24 8/24 | 8/17 | 8/19 8/9 | 8/20 24
£ 8/26 8/31 | 8/31 | 8/30 | 8/26 | 8/31 8/31 | 8/29 | 8/22 8/21 | 8/28 32
= 8/26 8/14 | 8/14 | 8/25 8/3 | 8/26 8/26 | 8/23 8/9 8/9 | 8/18 22
CEeRy 10 8/28 8/26 | 8/21 | 8/16 | 8/11 | 8/30 8/30 | 8/30 8/8 8/24 | 8/22 26
XA Ly b 8/26 8/26 | 8/17 | 8/26 | 8/26 | 8/21 8/26 | 8/26 | 8/27 8/7 | 8/23 27
7= 8/15 8/26 | 8/22 | 8/26 | 8/26 | 8/26 8/26 | 8/26 | 8/26 8/16 | 8/24 28
g 8/25 8/22 | 8/21 | 8/25 | 8/19 | 8/26 8/27 | 8/25 | 8/18 8/18
HE (H) 29 26 25 29 23 30 31 29 22 22
xR 7 BHEBHIS R T L OHRAE
Table 7 Absolute error of automatic observation system
4 b Q& A  Web filff & JEAH L] whE BET B xE  Tuar 4
MRAZE R (fF)  0.3/3.0 0.0/3.0 0.5/40 04/3.0 0.0/40 0.0/20 0.7/6.0 0.8/7.0 0.3/5.0 0.0/5.0 0.3/4.2
FEXTEAAER (%) 10 0 13 13 0 0 11 11 7 0 7.1

=8 12D Web ¥4 +DIRE DB

Table 8 Observation time for ads on one website

T4 AT A s] FH 8
¥ 16.6 37.7
FEHE(R 2 3.3 3.2

) OB A4 MFHEXTFEED 13 e HEHKEW.

AT LEMoVGE L FEENENT Web 4 bOD
LS OBHIREEZR 8 1IRT. Y AT %S v FEON
2.3 fEDEXTEBREITD Z e HIkKS.

[9] I2BWVT, 2021 5T puppeteer Z o THEEL =
AT LTI RO R KEBOERER 9, & 10
TS 2. 9 &b, =7 v VEEERELo7 TR
H oy TRH AL TV %, EE) R MEE]
W [9] ITHEATHY 40 %A L7z, £ 10 £ D Web ¥4 b
DNWTDX—7 v MNAHERIIE(D D o 7z

9] D& =7y FAEROFERAEIX 199 TH D, AHE
BEbDdX—ry MNAEROLEMNKEZ V.

4.6 8

9 ERELSER ST X =7y MEAERX -4 OR
NI FTHolz. F—bn) O7 IV Y M TLIETREK
ELX—7y MAERSHEMLUZEEEERT 5.
AEBTE 75— VY FTHREHEWS F—L07 S
VARG ZL X =7y MA% LTHIlE A7z, R [9)
DEERZAT - 72 2021 FITHAT 2022 F5H— P D5E -

DIFGEELL 44 %38 L AFI T T WS [10]. Zhk b, A%
BRCX =7y MAERPEML-E 2 5. ZORIC, &—
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Table 9 Comparison of targeted ad rates for persona

g7 2021 4E [7] 2022 4

11 FTE#HI 79 % ME%E 53 %

2 i MBEE 72% B#H) 51 %
31 TZ7rvsay] 1% METHER 51 %
4 fif MER) 63 % (77v>a>] 46 %
5 i MEE) 62 % FZ4xy b 40 %
6 fif x4y ) 53% MF—La 37 %
(A M 46 % Ms®) 37 %

8 fif METHER) 40 % MER1 27%

9 i M7F—Li1 10% MEE) 25 %

R 10 X—ry MRERDLE (Web %4 1)
Table 10 Comparison of targeted ad rates (Web site)

B KW Web 4 +
IRE| 25 %
IZE| 16 %

B E Web 4
Q& AJ 56 %
Q& Al 60 %

2021 4 [7]
2022 4

7y MNEERIZZOROLE EORRICKE KIFET 5.
5. HDIC

A% T Cookie [HIRIC X o TIThNM 3 Z—4 v MK
BT L. BEICAE URL 2853 2> X7 4%
BHFEL 7=
EEOMREIDUTOZ N NVZ 5.

1) X—=%v MAEE TRBHE] O~LY FTRHZW.

2) B—4v MAHIZ TQ & A] D Web H 4 M THRHZL.
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