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A Web Search Task That Takes Group Fairness into Account

TETSUYA SAKAT!:®)

Abstract: We describe our plan for FairWeb-1, a new web search task we are proposing for NTCIR-17. This
task considers not only relevance from the viewpoint of search engine users but also group fairness from the
viewpoint of entities (i.e., people or contents) that are being sought. This paper aims at (1) collecting feed-
back on the task design early on; and (2) letting the importance of the task be known to relevant research
communities, and to encourage task participations. The task is novel in that it properly handles ordinal
groups when evaluating group fairness, and in that it accommodates the evaluation of intersectional group
fairness given both ordinal and nominal groups. Through this task, we aim to clarify open research questions
for web search algorithms regarding group fairness.
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RINdTUT 474 (ANRary7ry) oBlE»ro R
IN—T7 27 3 A (group fairness) ZEET 5. HlZIF,
EFR R OEEZE 2 # T 2 72012 MERBRROZEH
DERZPEL 72V E WS EREREZ -V > T

L HEFGHAY: (Waseda University)
a)  tetsuyasakai@acm.org
*1 http://research.nii.ac.jp/ntcir/index-ja.html

(© 2022 Information Processing Society of Japan
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o FREMRME Y Z MBS 20 DU EDOEIERE.
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NEFFHY 27— 7 DIEEDE S Ty

(© 2022 Information Processing Society of Japan

Vol.2022-DBS-175 No.6
Vol.2022-IFAT-148 No.6
2022/9/9
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3.1 IVTATARATELIVEYIRALT

2.1 Hi TNz X 51T, RERAZIZBIAMKE MY 71X
WAL T 47 4D TREZFMHELLIEDDTHS.
IVT AT A LTUIUATO 5 EEEZ 5.
RIVT«4T+1 WHHH (researcher).

MIY7«47+ B (movie).
TIVTa4Ta Twitter 7HV > b,
YIYT14T4 YouTube B
BIYT147«4 7 (book).

BRI 7RIV T4 T 00T 1 DO%2HS D
DL, ZOE5% My r2ZhZFh R Iy, M
PO IRELER. My 7R AL TOEKEEIELTIC
~Y.

*3 https://research.nii.ac.jp/ntcir/tools/ntcirpool-en.
html
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R information retrieval researchers

M  Daniel Craig 007 movies

T Twitter accounts that provide info on COVID

Y Coldplay covers on YouTube

B Sci-fi novels published in 1999

ZIZT, THERI My 2 XA TOFERL D LR 2580 %

~L, 4 &2)y 7RO ANIEELY T 4 7 4 DTz TN

ERMICHY T 5.
REAZTIE, LK MY 7 XL TI2OWT, LT

HHITHAT 2 BEESGE2EB L LTI L—-T 727 4

ADBED BT AT LFHTIEIT S .

3.2 R FEVIDH/SEUES

HIINDEX &f%t#& @ Google scholar* h-index D%
r2 3B E, LUTFD4D0IEFNIN—T2EZ %:
IN—F1 (x <10), ZA—72 (10 <z < 30), 7
N—T3 (30 <z < 50), ZA—F4 (z>50)

GENDER WHEEDRANA X757 4 —HiZhe B L
i she bW S RGN EDONA TV 2 0E0 % b
g, UTD3 20BN IN—T2EZ%: I —
71 (he), ZV—7"2 (she), Z/V—73 (other). §
72 other IZHUT NS F 75 7 4 —HIZ he B she D
HBELBZVWE WS EKTH 5.

3.3 M rEYIDERSEUES

REVIEWS & D IMDb R—2*5 1281) % review £
rr3brE LUTFO4DDIEFNIN—TREZS:
ZA—F1 (x < 100), Z¥A—7F2 (100 <z < 10K),
IN—73 (10K <z <1M), ZNV—74 (x> 1M).

ORIGIN AW D IMDb R— BT % “country of
origin” IZFCE X N HHRICHED &, K% 8 FEED
HIFEAYAESK (geographic region) D5 % 1 DL kic< v
vy 55, HEEEADO < v BN, K CIA 23
EHF % The World Factbook™® 1250 & X h 7= 1HH %
HLIATOFETHS. ORIGIN IF, FairWeb-1 23%
SEMESD S BME—, V7 4 7 1 1ZBF 3 soft iz
7V — TRiIE M (soft group membership) [7] 2 S
BDOTH5. $ixbb, HIZIEHKIELRGINEDMED
BEDEIIC, HBTUT 4T 4 DEB ORI FEI
WCRIKICFTES 5 Z L Z7FAT 5.

3.4 T hFEVIDHRSEHEES

FOLLOWERS %% Twitter 777 > b ® follower #(% z
t35¢ %, REVIEWS t[EIC 4 DDIEFN I L —
TrEZ5.

*4 https://scholar.google.com/
*5 https://www.imdb.com/
*6 https://www.cia.gov/the-world-factbook/
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3.5 Y FEVIDIRSEMES

SUBSCS % YouTube H{EDIFEE D subscriber 8% «
35t %, REVIEWS LFEEIZ 4 DDIEFHZ N —
TEEZD.

3.6 B hEVIDOIZSEMES

RATINGS HEFED Amazon.com R— I B 3
customer global rating 8% » £ 3 5% & %, REVIEWS
ERRIC A DD I N—T2EZ 5.

4. BEIVTATA4DT7/)T—>3aYy

BHEOT Ry ZBRRRZA 7T, BEWHEER S —
NENTBEXFICH LU GEAEHEZITS. ZhiTHL
T, RRAZWZBIB7 /) T7—2OMLHIEK, F—LrEhi-
BEXEPLHEELY T4 7 4 BB L, ZAUHBET 215
MEMHT 2 THB. ZOLDIIXEOHEEMHE
V=L 4 1l e 7T T R—ZDHEE T Y — L%
BT3. B, 877 XR—IUpnosBET3EEeTY T 4
TAWXEA 3D TS, ZHIEBUTD 2 ODEKNEH
5. (1) ZLOWEZY T4 T4 2EFOR=IJIIfMLrDOT
YT 4T AT 2 EHRES BN RN D REL,
ZDEI BRI EMBEBRICED 5 Z & ZEMmIVICIEHE
BLARWV. (2) VE2DR=—IJEIHTET7 /57— arD
HABLRICKRDZeZ2MOET 5. B, 7/7—>av
DEFEERLEDZD, ERXR=VD7 /) T7—>avid2 AD
7 T =RIHINIAT-oTH SIS FETH 5.

7/ T7T=2avilBENBBERIIIEY 7 XL FITXD
B2, RIKKEHEZY T4 T4 LT /7 —1+F3
BRO—EZRT. BB, BFHIL—TORmERICHY
4 offiatHE (B 213 h-index D) ZFFE & & HI1CZ1L
T30, 77— aYiEHETEORETY 27 LT
MR T 2IEWME d 2I1T(T5.

5. R—JHEEESLIVITIN-THREEDEH

ABTRLET /7= a MEENRZET LEDE, F—
HFAFIZZEORREZD LICUTD XD IER—IDHEE
HBLO V- TR EEN T 5.

51 R—JESHOEH

R=Vdhr I @BELY T 1+ 714 OEEZ E(d)
Y35, (ZORBEDHA R, 28DT )T —RHhEeL R
RLZBMETYT 4T 4% 3T OB LGB ICHRKMEG6
rb. )HEETYT AT 4 e DEELNbr(e) &, 2%
DHEEPFHICGHELY T4 T4 LRBELEEIC?2, A
FOHEZEDAPEELY T 4T 4 LRELEHACL
ERTS. ZOLE, dDBEEL NV g(d) ZULTD XS
EFKT .
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K1 BEETYT4T4AXNLTY /77— M3 5HR.
AT | HEA YR T 2= R RT3 1HHR
R WrsEE 4
RNHEANALASF 7 14— URL
he/she/other (L3l~_— & DHIE)
Google Scholar URL (275 WIHEIE NA)
h-index OfE (LFE~R— & D HUS)
M NGRS
IMDb @ URL
Review # (LFd~_— & b HUS)
HBRO Y X b (L= D
country of origin &R & b HUfF)
T Twitter 7% v >~ +® URL
Follower #( (g R—y 707 7 £ L & hEUR)
Y YouTube 4D URL
subscriber ¥ (FFER—= D7 A7 >~ MER KL D EIS)
B amazon.com FEDAD URL
global rating # (_Lit_— X b Hf%)

g(d) = (1)

maX.cp(q) 7(€) (otherwise).

{0 (E(d) = 0);

Thbb, R=YHOMELYT 47 4 DEE L NILORK
KEER—ILEDOBEEL AL LT B, oTR=IFEHE
LAV g(d) DIRKRIEG £722TH 2.

5.2 R=SDJIN—THEHDEL

%3, BUEES CHEFNZ V-7 C,...,Clc) IT&
DS NBBEREZS. METYT 1T 4 e(c E(d))
WHT 242085 E (Fl 21X HINDEX 2% 2 72358 D
FiE DWFFE D h-index D) 2 7NV —TICEHBRT 27
57 Fle,C;)) %% 2%. Thbb, e BZ V=7 C; I
B 215 Fe,C;) =1, BERWAED Fle,C;) =0 &
T3, HlxIE 3.2 HTERLZ HINDEX 7L — 72 &
AU, h-index 235 OWHEEZE I IV —T 1 IZET 5D T
F(e,C1) =1,F(e,C3) = F(e,C3) = F(e,Cy) =0TH 3.
V2D T 4 T ADPEBOIN—TIEBT 2223k
WOT, FIZBEELYT 47 4123 % hard 27—
FriEtERsTH 5 [7).

tio s —FREtBEEIcE O E R—D AT —
7 C TR T AMEREZD T TERT 3.

P,y =1 B@=0:
(d,C;) = | X cen F(e.Cil (otherwise) .
1% Seen FECH] '

iz, BUHEEEBLBN L — T I X DRI B5E
TH3h, ZD>5H GENDER IZOWTIEZME LY T 4
T AWK L hard "7V — TRRB MBS ERIN S (T
755 he, she, other IZPHAYTH 2) DT, X 2 H[FEHE
WCHEHATE 5. —J7, ORIGIN IZoWTiE—fRictv oD
MR L0 U AR O BB REI A IS 3 2 72, F Db b

(© 2022 Information Processing Society of Japan

Vol.2022-DBS-175 No.6
Vol.2022-IFAT-148 No.6
2022/9/9

2 soft I 7N —THIEMEZS Gle,C;) ZHWS. Tz
bh, METYT 47 4 e(€ E(d)) WIS T 2 HEAYHEIN
DA% ORIGIN(e)(C C) ¥ L, |ORIGIN(e)| = m(=> 1)
ThHsLE,

Cle.co - {1/m (Cceomeme);

0 (otherwise).

IDLE, R=IABIN—F C;, CHET 2HEREUT
TEHRT 5.

pacy - ¢ ED=0
(d,C;) = |2 cem@ Ge,Ci)l (otherwise) W
I3 S e n(a) GUe.Ch)] '

X3 &Y, Gle,C) B Fe,Ci) x—MIL L7z DTH 3
CXEHLTH . WITWI ¥, soft R L— THiIEME
B G(e,C) IZBWVWTm =12 L72dDH hard 27—
THE R F(e,C;) TH 2. ¥, 20747407
L— T FrjE MDY hard TH % > soft TH 2 DEPITHHH
575, R=YDIN—TEHEIEZ—MITsoft TH 3. HlZ
1, HBR—=I95 h-index 53 5 DIFFEHE £ h-index 23 50
OMFEEDPBI I NIGE, ZOR=Y DL — THigElE
RIFIZ7N—T 1B 4OMGIKOVWTIEL 23,

6. FHEiEIR

6.1 E&H

KRR TIES AT L DFHTIZ GFR (Group Fairness
and Relevance) 7L — AV —2 [7] ZHW3. GFR I,
SERP L 2L T D & 51233 5.

GFR(L) =

IZ| M
Z Decayyay, <wo Utility; ay, + Z Wy, DistrSimzl@k>

k=1

(5)
R 5IZBWVT, Decayyqp 1& Expected Reciprocal Rank
(ERR) [1], [10] D2 —HET MDD =D k1D
X#E dpar, #M% L7z LT SERP L 2 {EET 2ERTH 3.
FY, I—FHR— diay KMET HERER—DHEE
LV g(drar)(€ {0,1,2}) ICE DT XS 12k 5.

m=1

929(drar) _
Pk = — 9 - (6)

S51HTRLEEDIC, KEXZAVTIEIGE=2TH%. Zh
WCEEDE, Decaypap BATO XS ITEHRAINS.

Pran k=1
Deca = 7
Juak { sat TTF21(1— psat ) otherwise g
rak 1lj=1 Praej wise.

K5 I1CBT 2 Utility; op V3 KT L EZRELL—
FIZL o TO L OFRAMZRTIEET, KX 7 TIEUT



RHRNIEF RARIRE

IPSJ SIG Technical Report

D2 EERT 5.
Utility PSR = 1/k (8)
Utility ey = ¢* . (9)

X7 A8 DD ERR, X7 &K 9 DD Intentwise
Rank-Biased Utility (iIRBU) & FEEN 2 8GO Al
S FHIEHETH 5. Sakai & [9] IC & B SERP #4¥;
BT 22— L IR DS D EBERIC KD X,
iIRBU ICDOWTIE ¢ = 0.99 3 2. UtilityFSy HSNERL k
¥ 3121,0.5,0.33,0.25,... LAMICEAL T BDITHL,
UtilityFoY (¢ = 0.99) 1& 0.99,0.98,0.97,0.96, ... ¥ IEH
IR PICHA T2 Z 8 IHERLTIELY. ZHUXiRBU
DAL 5D SERP BN k FOBERMERE kb (Tbba—
POHEET 2 XER) PRELR-oTHHEYHRMD LA
WZEREKT 5.

K 5B % DistrSima, 1%, Hm OEMESITEL,
SERP L @ LA k O seEIC & 2 FEE9 M Dy, DR —
7y ot DT OFBER 2K TH S, T, kAL
kHFOXEIC X B2 EBEIM DYy, 1E, 7V —T C; OffER
Py (C) ZUFO XS CHE LSO TH 3.
§:§=1deL@jaC¥). 10)

k
ZDLET, DistrSim['q, &2 2D PMF DX A N—= = ¥
2ZEHWCVTUTD XS ICEHEER 3.

Pf’l@k(Ci) =

DistrSimyay, (Dl || DY) =
1 — Divergencelar(Dlar || DY) (11)

ZIZT, ZAN=Y zABEBI[0,1] OHHZ L 5 3
HZzHELTWS., 7, AR L— T2 W5 551X
Jensen-Shannon Divergence (JSD) [2], [6] Z 5. —7,
NP {75 7 v — T %4 5 353513 2 Ui L 7z Normalised
Match Distance (NMD) % L < 1% Root Normalised Order-
aware Divergence (RNOD) ZHW 5 [5], [6].

T, RRRAZHIFLIRWETHEA A= = > 2B
ZEAMET 272012 Py, (Ch) & P EB&EL L, ZAUTHG
TER—T Y MBI SRR P LG T 5. 5
2, PMF D7y, D Z# 22 D,D* LWL T 5.

T, BENIBIN—THFOEAN-I 2 VR THD
JSD AT D XS ITERSNS.

KLD(D | D') + KLD(D* || D')
2

ZITD BIN—7C; DWERN P = (P + P)/2 1 &

hEFEN S PMF T,

JSD(D, D*) = . (12)

P
KLD(D || D)= ) Plog 4, (13)

i s.t. P;>0
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KLD(D* | D)= Y  Plog, % (14)
is.t. PF>0 v
TH5.
B 09 27" — 72 L 7= NMD & PMF £ ® Earth
Mover’s Distance T®» b, CP; = Z;:1 pP;,CP; =
S P T AL EMTOLSICHETES.

) 19 |op, - Py
NMD(D, D*) = T

—7%, RNOD I TD XS5 ITEEXINS. £F, Distance
Weighted sum of squares (DW) &£ 27— 7 C; 12D\ T
T &5125RET 5.

IC|
DW; =Y |i—j|(P; — P})* . (16)
=1
iz, C*={C; € C| PF >0} (Thbbix—"ry Motk
DHERDPIETH 3 7NV —TDEE) EZ, 2200 PMF %
& L IZLL T @ Order-aware Divergence (OD) %ZE1H 3 5.

Zi s.t. C,eC* DW;

(15)

OD(D || D*) = 17

(0| DY) o (a7
RNOD ZIEHIE L7 OD OFEARTH 5.
o _ [OD(D | D¥)

RNOD(D | D*) = oSt (18)

B 7N — T 2R/ BEFZZINTH L 2X A N—=D =
YRERWIZED B X VCEBIZL T OMEE 2 IS
PTHAD. 45, h-index HENT )L — T ZGFH LI & —
7y b fEEZ, h-index 23 HWVWD L — T ETEH
L7=FEEDH X £, h-index B’EWI N — TR L =58
BAMY ZH2dDLT5. ZOEHA, JSD ¥ sk
T TY IDIE X DIE5 08 F L] 205 FfinsT =
3, Twind sty w5 FHili L 2T E R 5], [6].

N B IEEA wy, wr, ..., wy ZELH, KX 7 TIEZh
LOMEEETHELWVWDDE TS, ThbbH, GFRIZV LD
DEEVERER L M (e {1,2}) MO 7N —T 7 = 7 3 46K
DFENCEHRDB. 3ETRLIZELIIC, REYIEB
UM PO ZIZOWTIE M =2Thb, EFHNIL—
TEEUBEES AR N — T EECEBMEEE DN
BEBLUIERENIN—T T 272 A%/ T LITHh5.

6.2 EEF

RREAZIZBT ZFHliEZR 1 OB X DEAS 5.
I ZTREiE D, SERP DY 4 X% |[L| =3 L LTH
b, R F¥v 270D HINDEX BHEEEGDOAEEZ L. 20D
BT, HIMNOLEIEET Y T4 7 4 & LTHEH X,
Y, Z (h-index 23 Z L2415, 6, 20, HEHLNABZNZEH
2,1,2) EBATEY, H2MOLEFEIFTHAELY T4 7 4
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Page relevance
and decay

g(dLe1) =2
pSt L@l = %

Decay L@1 = %

Researcher X (h=5):
relevance 2

Researcher Y (h=6):
relevance 1

Researcher Z (h=20):
relevance 2

g(dLe2) =0
pStiL@2 =0
Decay L@2 =0

g(dL@3) =1
psatL@3 =%
Decay L@3 =
(1-3/4)*(1-0)*
(1/4) =1/16

Researcher W (h=90):

relevance: 1

ERR iRBU
Utility Lek  Utility L@k

Vo0l.2022-DBS-175 No.6
Vol.2022-IFAT-148 No.6
2022/9/9

Achieved distribution

Group membership

2/3 1300 [0 2/3 1/300 [0

NMD = 0.3889
RNOD =0.3758

1/4 1/4 1/4 1/4

11/ 1/ 3/
36 36 36
NMD = 0.0741
RNOD =0.1604

Target 1/4 1/4 1/4
distribution

K 1 GFR OFtEAEZERT 20 OHIE.

Wi, BIMNOXENHEELY T 474 2 LTHIEE Z
(h-index 25 90, HEL LM 1) ZHEATVWS.

¥, HAT VT4 T4 DHEGEL e 1 &b, EEE
IXEBOWEELEEFNFN20,1 275, T, X
EOEHERIINA 6 XD 3/4,0,1/4, Hk(=1,2,3) (il
3% Decaypap 1F3N7 £ D 3/4,0,1/16 £/ 5. F/z, 8
&0 Utility 7S = 1, Utility 728 =1/3, K9 &b ¢ =0.99
DY & UtilityF el = 0.99, Utility el = 0.99% = 0.9801 &
% %. 15 D Decay & Utility DFDOMOES (ThbHH
ERR ¥ iRBU) i&Z#2410.7708, 0.8031 £7253.

iz, M1 0HEMERANTIN—=T7 27 3 R iHli$
5. FF, BLABOWTHARE X BLFY 2371 —T1
WHTEL, ZBI7N—72 @35 Zenb, X2LD 7
N— TR F v (2/3,1/3,0,0) BEBNE. Zh
WBZOEEF MBI 2EMIME RS, —7, H20
DWTUIBE LY T 4 T 4 HPMFAE LRV D TR0, 253
FUZDWTE I N—T LIRS 2R E W OAZ &L T
25 (0,0,0,1) 2725, k=3B 3FEEIHER 10
kb (11/36,7/36,3/36,15/36) TH 3. LT, HMEDHE
I RNOD oz BB 3 5. X—5v Mot (—H50)
D BREMER Y Mk (1/4,2/4,3/4,1) THYH, k=1,3
BT 2FEETMORBMERNS FLIE (2/3,1,1,1) &
(11/36,18/36,21/36,1) TH 225, NMD i3 15 X b
0.3889, 0.0741 TH 5. I 512B1} % Decay & DistrSim D
FEDFNE (3/4)%(1—0.3889)+(1/16)*(1—0.0741) = 0.5162
&b,

7. FH

AT, NTCIR-17 KA THEF Lz —F7 27
IAEERLT-Y = TREREX A2 (FairWeb-1) OffHIcD
WML, TWebDBEDOYV -2 > ay 7] OF—F 4
IUVREDERRBR T 4 = RN 7202, gk
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