Chinese Physical Society
Mﬂ#ﬁ Acta Physica Sinica :

€D Institute of Physics, CAS

HEZREEZELBKIIRBE PSRRI

BEF RFH IRE W
Comparison of performance of rank aggregation algorithms in aggregating a small number of long rank lists

Chen Wen-Yu  Zhu Zhang-Qian  Wang Xiao-Meng  Jia Tao

5|5 K. Citation: Acta Physica Sinica, 69, 080201 (2020) DOI: 10.7498/aps.69.20191584
TELEIRE View online: https://doi.org/10.7498/aps.69.20191584
AN View table of contents: http://wulixb.iphy.ac.cn

BT BB A HAB S EE

Articles you may be interested in

FL S5 R, R 0] 3R 725 ) FL AT o B P RE A 2 )
Simulations of the effects of electric field and temperature on space charge traps in polymer

PB4, 2017, 66(8): 087201  htips://doi.org/10.7498/aps.66.087201

SRR & B A — AR IS5 AU F A 52 5 AR SO v A 1
Composite electromagnetic scattering from a ship located on one—dimensional sea surface with time—domain hybrid method

YrH2EAR. 2017, 66(18): 180301  https://doi.org/10.7498/aps.66.180301

IREE R TR AR T A bR 2 28U
Inversion for acoustic parameters of plastic polymer target in water

WIBEAEAR. 2019, 68(21): 214301 hitps://doi.org/10.7498/aps.68.20190991

BT R AR IR R A Y RIS 8 )27
Single—molecule probes revealed dynamics of confined nano-regions in miscible polymer blends

WIFEAEA. 2019, 68(14): 148201  https://doi.org/10.7498/aps.68.20190423

R B IR S WY = P RE AT - £L AR RN o5
High performence visble—near infrared photovoltaic detector based on narrow bandgap polymer

YIFIEH. 2017, 66(22): 228501  hitps://doi.org/10.7498/aps.66.228501


http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.69.20191584
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.66.087201
https://doi.org/10.7498/aps.66.180301
https://doi.org/10.7498/aps.68.20190991
https://doi.org/10.7498/aps.68.20190423
https://doi.org/10.7498/aps.66.228501

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080201

B HITYMENERRS

HEZ2ReEEELERITRESHH
HeEtb BT
HEs) AERY ERED FE

1) (FR R RS R BRI 2B, TR 400715)
2) (M N RABCZE G 4 8 55 4 B IR 2 &R, EEEK 500106)
(2019 4E 10 H 17 HYEl; 2019 48 11 H 24 HIEIEH)

HEA R AW Z D HEA IR RGN — LG He 4 513, R THEAE RS0 SRR | Ui R | Pe i ik
S CHHTC A TAE AR S X R R HEA G R T 4008 | A, (AP 7E Rk MR b | Bdla gk
AW PR IR AR A & B SR BRE. A R HEY R G SA 4R N B A AL T e A 5k, (BT LA 75
AT, 03 A i AN T, R B9 37 55 AN T, PR Ok ] o Bk B BB 3 0 2 — A 55 TEAR 25 00 TR B 48 A
HTF Mallows B, $i H— 2 A2 G THRF R T 58 9 AN [R) 8 B0 HE 44 510 3R 9 5303, (8 — 4>l B2 A AN [R] 2R 7Y
HEA PR B8 PEN R AR, 21 9 FiiE & R A TE UL R ENTER & D8 KAV R IR . 28R R )5 &7
TR AR TR, (R AEHEAL 5 R AN B o . SR T LB DL, RS 12 0T L 2 i — e (AR 07 T Y 25
A B e B 1 R R S PR R G HEAR 19— BV IR e 3l 5 3 Bk 1y 38 ke 3R 45 2O (9 5 iy S B
B BRI BT RE BRI RY 43 3 Bk (FAST) T H M A 2850k, ZEAN IR B HE 44 1) 3 rh R 9L

AR A E, RERSARAF o8 Bl R AR I HEL R 5

KA HEHRG, AFRIIFEK, Mallows B8, A fFHERE

PACS: 02.50.-t, 89.75.-k, 87.15.Qt, 87.15.nr

1 3

HEP AR R 2% R G T 5T Hh 2w el 0 ik,
5] Q00 368 s e X B S HE S 2, B
e AT B AE I HEY B FEIRZ s, FRAT]
SR TAFIZEL, KA RIPLE s 2] AR R
HEA, QAN RN E S 25 th B BEERHEA , AT
et R N HEEHESS , AN RISEL 25 0 Bl Tl
WHES . 2D HER PR RA B — A5 B HE2 51
%, BEHEA B A (rank aggregation, RA) ik
F AR HE4 R A WA Kemeny HE4 R A P
ERA O IR HEA a7, B] LIRS H FHEE R S

i

* ER HRFHERS (IS 61603309) B BIAIALEL
t BIEVEE. E-mail: tjia@swu.edu.cn
©2020 HEHEFS Chinese Physical Society

DOI: 10.7498/aps.69.20191584

U R W TR R R VEIE | AR R A% AR A
B R3S AR — R EE, HEARGE AT
PIE ZAE ST D 5, e nl GBI 2 1781 4R
BoE K Bordal2!l fif P 415 [ BL 4 e e 2% ) R
T BRI T 45343 Z A () B A AR 22O [ B
FEISE TR EHRR R E I, REOT M a K
KAk, 8 R kAT A &
BB Z A HER LR — % BA TR
P R R DU 2R D7 R LA — H AR pR
B, 15385 E A HEA Z RIAEAE SR OL AL B Y
He44 . BEARIEAL T R A BE e 4%, (H2 A
Ry FLXF R B A 4K ] 82 NP (non-deterministic
polynomial) XY, X LAMRUEAS B RALME. XA FHE

http://wulixb.iphy.ac.cn

080201-1


http://doi.org/10.7498/aps.69.20191584
mailto:tjia@swu.edu.cn
mailto:tjia@swu.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080201

ARG TTEIATH Heor b, RERE BIAEA IR N HI b 5
RGN TP R Gl R G Tk, FERRCRA
AIfERE, BAARR EEAYE L.

DERIIRNHES R GRS LS h
BRI, XL HE S R AH B A, HoAlfig
&R, PRI 25 R R A i | R T
7 22 DR R0l 2 A i TR 42 L AN TR R 5 13X A
ORI A HE A . e e P B RE B I st ik
R IIR A HES R W DA RIS, BR
HHTC A LRRETAR B IR RETEHRT T
SRR, (0 — e DA [ 7 12 Z Al R PERE L
B — S TARE B30 BRI T — i HER A5
TEBIPERELLAL, R T T LB R B Rk B, i
MBI R ISUAE &, s A A S5
HZ Ak TR, A2 22 B X e T A R
ST RIS, TR ST R E R , M
PAX P09 JE 00 A e Bl AR, b 2T — &
SRR AL R GETRAE, SR PEREAYTZ L AE )
DI, fe)m, AN B BRG T ik e 4R i, B2
PRAETEA BRRE, (FURH T HOBERR A AR
), FHT DU ) B e A AR R AR JE , AR A4
TEICIE MG B I 50 ™ M Rs R fiE
AL

FEX X LEFRER I, AR SCEET Mallows 74 H
— BT ARG R Al P AN [F) R 1 HE 4 51
R, [ —A TR T AN RSB HEA 51 3R /Y
WP RS, Sra 9 FhHES RGRRE, HACER]
TED R BIFAHA R A TR, 45 R R BUR KX
7k R A (R AEHER SR A R B | 5113
FAXS ] BRI DL T, BERS 1T £E 2 — LA
DFIEIIEER PR PP R R i K 2 R S
A — SISl SR s xR G
SER MR S AR SR, AR, BT RE R
B 53 3w FO5 1k (FAST) P T H A 25, 1E
AFEZERHER SR P R IAR AR, BEREAR AT H
TR RIVERHES R G

2 EAMA

HREMAT (S| XMRNES S, — DT
(bucket order) J&—FhA[{ZiH " ILR R <, fF7EHR
BBy, -, B(1<t<|S) S, BIEgE Fye.
WM 2z e By, FRB;F& o . Wi < 4, MFRER B;

fF ByZHl. MR e <yH HAYX T i<ifi
z € B;Hy e B;. MR- 24,
WTE B — A Jmy, B 6k 42 55 A [R] A 4oz
B HW A, PP — A R T
Jai I A 2 T B, Herh X G o i R U
p(z|r € B;) = Zm |B;| + 1, HI2RH «1224” 3] %
FAURFIRXT G HIHER I ir5 B, TTEER et
S 2 o B BY. «12247 F) BRI KR N 2
53 AT BAMERNLE, R —F R, AR TAE
FEE XD RSN R R G, AN 5,
FEEXFUNT 3 FhIE R 512 52,

SE4%136 (full list, FL): 850 i firfy He ok
¥k 1 He =S|, B S A5 HAEFR;

SR A% (full list with ties, TL): HeJ# 51
2OHE NP KRT 1 HL <t <|S], B
S A XS HAELET A,

A5E4FFR (incomplete list, IL): H S H#
XTIV T F1), Al et & Jm).

wihn, R S & A, B, C #1 D PUX 4, 3
BT 5 PHF5:

HeFs) 1: [A], [B], [C], [D];

Heesl 2: [A], [B, C], [D];

HFs 3: [A], [C];

HuFs) 4: [A], [B], [D];

HuFs) 5: (B, [C, Al
Horpr, =A< P REFE—AH, RI—AN7 8. HP 5
L& STHETA XS, It A SET Shx 4
B, e FL AL Hpsl 2 s S P T x4,
H B CHES 2, Bl B 5 C I —F )5, &2
TL KA HeJP5) 3—5 #B S S hEs x4,
b IL 571,

3 MEHR

Ali 1 Meilal?) 8 S5 T AN FIHES R E Ik
TEA R BT ] S 25 SR 2 (R () 4k, R IE Ry
i 1 B 2 PN R A AR Y — B BE (degree of
consensus). Schalekamp F1 Zuylen 13 £ X #H {21
[FATFJ T TAE, JF B s g A LG 72,
B ZNRE AR T, (HRETTR SRS
— SR AT IR TR R A, IR A TAE
o fef SR A AN [R) A, (R ol FH e
#HH/N. Brancotte 5 27 X R LR T — R SHE

080201-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080201

ARG IE, iE TARFEI 26 H T TL 4L
i, WEFE TV S S B AE AR T e 7 B R 5E )
DL LA TARRRSA % S8 5 i TL A8

Cohen-boulakia 4 29 B F 1 5 /R I 5,
P T — e U RGN, I AT i
AT A 51 RIEA, (HE A BRI U T
— ANV E BRI TR (48 TXT4R).
LinPY )HES A B AE AW AE B 2 b i 1 A
FE, SRR L T 2 RE L, HER TR
19 54 358 /N I B TL 5080 00 18 0 % AN 5847
Sculley®! [ T AR kA REEIIRRE T &
W, B H LA ik, B IS R AR
Xiao 55 B0 T HAR H 1 it A e AT pUAHE 2
RAFELIAT T e, i — i ny H S HEA
(ground truth ranking) MG [RGB E S, F 1 & .
B Tz E e 2B s B T Je Bl L T A0ds A
RN AT, Al B HE A TR B S 5o e LR,
HBE B VAL 7E B 52 s i i B R R

PN RN ERE b, KRBT AR R =
S AE S BB TR 7 BE B X i H 5l
HTHER P R AL 5 A X R a5 oL, AN EE R HTE
IL et b, WA e % I8 HE 4 A7 B 1Y
ANFAE. fEE S, SERT R HES B LR IS 1Y)
HE BA TS AE, Flanss 1 2 ME 24 .05
50 445 51 # Z B1¥ HAHZE 1 ANHEG:, (HHT A HE
PEFFNE LEHEE R,

ZE TR, UEIRZHEA R A A A TR
e A NN VB L VN | AL N &/ e WA K R (17
I ol 5] Je A B — SRR . XS DAL [l 8 AR SR
B A A Y AR A RS | B R KR
(BPXT R H) | B FRBUR | — SO0 B SR RRAE T 454K
P TR e A SCIRB R B A & B PN F5
b, TG AL BR- Ry | HEF AR A5 22 R TAEH R g
T 75 T IR, DT B 3 LU BN R SRR AE AN
TGO RRIN.

4 HARGTERER X

HEA2 TG T3 05 v AR I AR SRR AN ] £ 2 3k
Fr o3¢ Boa2mstsl SR (23] St de xS R A5
AT RIS RGN BRIRER RSO, R HER 2R
I NIR KA TTERSETT LIS, SCHk [24)
B A HEZ R A TTIE D T A n Ik | A kX

Jr A NS R T =2, SOk [27) AREAR AL
JBI I RE Y AT SO TERBE B BTk HE TR
GE 5 TE/RER RS B9 75 WAL B 307 1 =28, 3k [31]
PR ZEN GRS 73 0 M T ik 199380 R
BT LIS ARSCR R —Fh - Sebrife.

41 RBERAFE
4.1.1 KwikSort

KwikSortP7 J&—fp /A 5k, o Bk
5 E — IR, BEHLZERE— X RAE e i, O
W A BT A %) G 4% B — o R T b O SR S
FPRANEerh ) DT R — X 5 iz s i 9l
B> 5 ARG TR MVR hid 5180
X471, Beab it foE CORXE T A XS, i AE
P51 3 i ARG A — 2, DB R —A B 61).
van Zuylen Fll WilliamsonP¥ £ i T KwikSort 2=
BEMLALRRAS. 52 1, XA — R 5 5Y
. Brancotte 25 27 3@ 55X Fh SR T KwikSort
AT T G LA B 5.

4.1.2 FaginSmall

Fagin 55 BU B XS Jay 4 th LA 845 J1 7 3l
A LRI Ty 4 — A 89 3 LS 7 . Cohen-
boulakia %5 29 X PR A T 1E24045%)] FaginLarge
Hl FaginSmall, §ii #1584 R 55, MEH
AR, ik, ASCEH] FaginSmall.

4.1.3 BioConsert

HE MAMEM NDMHERSIERR,, - Ry
(1, v B FN NS B HES L] ), 38 H
PrReRECH

Rc = argn}%iﬂn {ZkN_l wrd(Ryu, Ry, ), Ry € U} ,

(1)
Horp w SRR )&, F T4 A CHE# 51 FRAR X
FEEM TR ERER. A ITE LN
L, DLERIEFTA HEA PR — A B2 iz
(A FR R Kemeny HEA AR, AR SON% JE At
LB REHA T EE LRGN, BTl UF
INHIE MAXRARTA FL &S, WU = M!.
d R HEFPEE RS pRER, WS R 7 RS B M R &
T 4 i 1401 KS BB ) D) ) Hausdorff 25 (41
S RCTEASCP MR GHES , TR 23 PR B

080201-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080201

B sChk Y H1HEAS (consensus ranking), FESE
TSGR FR O HEHEA (median ranking).
BioConsert!?) 1Y 32 pg 2 N — D01 i HE44
R R ITUG, i A Wk A R AT S AR L
P/ b Y H AR R, YA R E X A BE I8
/b Bs pRERELRS, WIS BB B HE 44 90 3R AR B 2
REHA . XEERER: 1) B — DR MR
Herp U A 5 — e 2) B — x5 R R
R R I IEAE 5 — 8T A BT X 2 e
RPAT EIRIE RS BAR R &L/, WA T8
1B RZ, WIAHAT. AEPIGHEZ SR R 77k
AR SR G HEA AR, WS M Bk i 3R 7. A
SCIE IR TR R R G HES Re AR ARG HEA
HIE.
4.1.4  #k 40k (BordaCount)

PR THRGE PY e ] R DAY HER R A T ik
TERNHEA B R, AREHEA U X 410 G
— I BRI R BRI EE
MRS RAEATHEFP A T B A B R A HEA . W)
— R AR HER B3 1R 0 B SR8 g A

INRASN, ] fif FHHAU 2R G R K, 3] v (L pR KR

JUART - p A0 A A SOR R 2610
SEHHOE, BR3Pt G40 HOR ot G o I
A0 G (BIANTEREE S MHES R, 26 1 441
SYBON M — 1, TS5 M AR 0), JERHBRA
D7 A8 o 5 BB

4.1.5 MedRank

MedRank!*2) i 4% 0> L2 45 %€ 81 ¢ € [0, 1],
B—IAT BT NN HEZ SR, — A X4
PRRECE YOI N x g, TOARHE T 5 B 52 )5 it
FPARKIR N B e 503, HERFIR e ERK
JE. ARSCKBIE ¢ BUR 0.5,

4.1.6 B RAKEET FH (MC3)

Dwork 45 M FH o LM B, 26T SR B}
REEHEH T — RN HERA TG Tk, Ho 0 R B
TR X GOSVERE, M — & S T4 N S/REHR
HERERS AN, M LRSS AR S 45 T HELE AT T (4R
AT R MR, X G A R MR AN R i 7 3 ke
FIATH AR, Linl X 13477 g 47l DL H:
AT DLE T AS [ 2051 3 A SCR I SCRik [24] H
) MC3 J7 ik, 4 MASKEG R NASHE 4 51 3%

Ry s Ry (s oo v o BEAS G 32565 0 19 HE 44
B, XFF w, v JETF M, H u ANEF o, Wu—ohl
R R

S0 TR (w) > R (0)]

N |M]| ’
Horp Y 10) BT & m 25 R R I, 1() =1, 750
I()=0. Sbif, & X P(u—u)=1->_ P(u—v).

IR, G R 46 X e i
T ) 2B E He. B (2) SOH s AR
75 2 I RO BERBE RS I, R BLARZS A4 4
RS R A A R AL T GV, )
VRREAE A, BN AT, 4 ik A
SR IR T

4.1.7 PageRank

WA 25 Mt PageRank 4k U9 iy E4 RB591:
PageRank*™! [y 32 2 AR 245 2 HE 44 91 4 i K]
G(\V,E), VAT SRES, ENIES, BB X4
BERE Gh—T5 5, X T R— 4, R
Z uHE A TR v, W ST — S ECA ]34
e(v,u), HAUE R FTA 45 € HE24 5N RN 2 0. AP,
T A A E AT — A AL B DU RS 0
A SR 1 X R 8w M P (u) fHAE R
Hesa 553, Pe(u)E LR

Plu—wv)=

2)

v s~ PO xu(u0)
Pg(u) = (1 VD + E(U%):EE outdeg(v)

H i outdeg /& 5 45 1 HY B, indeg A 1T 4O A,

_ o indeg(u) s L HE W 0.85, Kk
P ZUEV indeg(v) o
95 WL Y R HERE B A R I R B A 44

4.2 RUEFRE

ika kR R E s B A H
JEIFANRETE FIE AR IR ZH A P ERE B . &1
XX —A R, —se22 35 iR TR 2T, i
TR —PERE PR 0 B b R, SIS R G HEA.
AT P HER Z [ — B O, RS R Bt
Aefa bR (0 BE B9 pR AL . S5 GOHH G R BIORN 1 1 5K
) A5 BRI B A AL J7 ik [T1213.0-471 UK [R] 14 g
FRtnZ [ A BT AH B 34k b andE FLAE LT,
KS IR 2 I 18R 7 1R 2 o8 554 1) tb4h, KS BR

, 3)

080201-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080201

B RREOH 7, SERAOC R B SR 1, A2t R i
S Z 1,

421 X RFF* (FAST)

HAERIR T 7 M1 SO SC R BB, R
WHT FL, ME# 05T TL. B2 7 fEAL B
Jey 77 HIAFAE )3, Emond 1 Mason!*? 3&F 7, #2 H
T SFPAHR BRI TE—DE MR ZRFIER S,
E ST BRI A S — 07 [, X TAR RPN S
w v, IR w HE o BT ECH 5 o B 8GR,
Qup = 1; W wHEFE o5, W ay, = —1; WNHR
u Al v AHEE, May, =0, AP A XML FICRIRL
0. Ut 7 ZEAL BV Jay IR H A B0 B 6 1 T
RERO, M7 B 1, 8O 535008 M b BR X 1 4k
DISME 0 TR BRIEL RS B SRR,
MR, , 7 FHARRECE LN

aijbi;
To(Ryy, Ryy) = Zij\}%jjll) ] J' (4)

Emond Fl Mason!®! 3 F 7, & th — 4~ 70 3 €
REERFREBEEHS, FER—DREHA Re
1 - B3N AL 7, 55 GOM ¢ R B K (BT 4 m AL
KS i), HHARRECH

N N
max [Z wkrﬁ(RC,R(k))/Z wk}
k=1 k=1

TR AL F AR s RS ] H AR g (1) 20—
Yy, NN 7, 5 KS g A LIRS R, A
JIr AT ERlHER 5 A A AR 1, DLRAE T A Al
HEA PR — . A HAR R LT

maxiisijcij, (5)

i=1 j=1

Hrre,; = ZZ:1 rg-“). Amodio % [ 3 F Emond
F1 Mason 43 3 € S LR FAST Bk, 2IUR
B, TR R, THRSORA B TR R
JEARSCR I T .

422 &V #EBIHTTE (MVR)

TE 25 7E X R LR B L T, Pendings
S UTRI I 0—1 MR EON R R TR — DR A HE
ZPMIERA— S b R —A 7 R —1T
MZERIA LRI, B — B | 2= AR
/N, A% TT R PR D SR . 3T — A7

i S R B5 AR ) T 2R RO = i R (TR oAk
i 1 % 5 KwikSort i 4] £ 27 U — FF).
MVR B1ES Al 58 e — R 254, DA i
i HEUR . MVR HFReRECH

minz Z CijTij, (6)

i=1 j=1

Hh 7 X RO, Hil 2 = 13885 m,; &
T HTE, A E TR, O HAR R =AM
Dx;;€{0,1}; 2)@ij+xji=1; 3) i+ vjn+ar <2.
i C T 5 S B R I ) 3 R X AT R
i M g, cij = #{k|dix < dji} +#{k|dr; > di;}, Hor
dij Z27NHE g HETE m TR 51 R0 5508y HELE
my; B T 91 SRAC 1Y 2208, LA i A HE44 91 %
Z A ) — B BE . (EAH I R AR, MVR R4
B F T FORRIA a5 B, Hd s R i 1 3%
SRS RIEHIE, BAEHARE TN, LR AL
HEB I FREAR P LR B IR PR E
BN R B DA - IFARS H5R—HA, WA
TR X RAEZHES sy, HARS 5%
HEA, WM e A M gham 2hs)

4.3 EiEIe®

AL FE LR T Mallows BIAIAE Bl 58 4251 3% |
5 RPN RFATE 53R, AL bRk
FEER IR RS BRI R . S
BB B UL, BR/AEGEE LIS, 28T LA A
AL PN R R A A 5 2% . il an, BR T BioCount,
MedRank Fl MVR J5 ik 2081 AR RS,
HAp 4T AR 5P Rif312; B BioConsert,
BordaCount £ MedRank 5 2 X%} %71 A R 1 ] 4
Hb, Hadr i BIaesab # 1L %

LI | KwikSort, FaginSmall, BioConsert,
BordaCount 1 MedRank 2 & 8.3 fdf F SCHk [27]
FIHRHERTEL T B TARDC S, MC3, PageRank,
FAST Fl MVR i AR P A T A iz 3

5 FMFEAT

RS HEAN TR R HE 44 3R 5 T iR AE AN [ 81 2 2
AR, T E AR RIS R 2
AL AR . — S5 BRAYAH I B B FE AR 2 RE S
AL BEXHGROR R ik HH BRAEHER T OL, RIS RN

080201-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080201

1 T R HEA X G UARAHR 24 X R B 2 (A ]
I AEARL R BB Fiti o 44 51) 2 88 1 0 T e 24 i
S FEHES R GG, AR ESRRR T TR R
Z A AR AR B0-541 {HRAR Z2 8 AS RE [W] I 2 LA 1
SANEER. N, 2% T HER AR LR TR A i i
IR &2 G R B REAL E E 25137, M FR_AF
K FRITTE A AR A TG H; BHER 7
DL SCH TR BE B A T TR — N HE 4 e 4y
T3 HER T AR SR R A8 kg, (B R AN fE
SEHEAERITTE B0 52 0 B, RIS 51 R
JE B3 I A& L. Webber 45 09 37 BUAE R FH P
BRI T — Nl R = A SR FE bR H
552 # & (rank-biased overlap, RBO). RBO il
PEPEZR E VPAR R BE N 3 — A 8 (T A
— MR (B FY) RAR LB M. 7B AT
BF, WA O — D T LN R Z 5345
RBO € [0,1], 07 WA~ 3 xF 4 58 2 R[]
1 ZR7R PS5 3 A 5% A ) X 52 5L AR XTI — 25
RBO "4 % — IS4 p, Hook X R AL i 2
JE, YOE BGE T BEBEIFREE, p 8/)N, FEHRATHTTH 1
XN AER K. AR SR B8 SCHR [55], 28 B S £
p=0.9.

RFEEERAFILIRLGE, ASURIEA R 951 =
A AFH 2 Fidgts. X T FL 8diE, i T8R4
BRSO HER B 5000 7 R BEALAEAS, PRt
AL RS RS BB R G 1S . REHEA
5t HER 10 25 SRR EE T Bk ke

RBO = RBO(Rc, Ry), (7)

Hrh RAREHA, Ro ibHEA.

XFF TL A IL 8548, BT AEin-F s i i
ANER YR I RE T, ATl 75 51 A 3
TrOHER RN, (7) 2ORFRE . Bk
FAE R A HA 5 R 09 - E ARk
BAME:

LN
0= NZ:RBO(Rz‘,RC), (8)

HoH RBO(R;, Re) IR HEA 5135 RS R G HEA
53 Re (AL, X — W RS T FL 2
P,

X IEAR AR ] LB T5 1, ph A% T At
ARG S U TR, RSO AL

6 HiEdk RER

RV R LL RS AR R A T, BT EAE
WEAARFGHRE R EIRLE, 5 2 M AEREAR
MR EHERZ S, TL 1 IL B Ia# T /5 FL 8
BRI, PO Je A48 FL A8 14 20 iy . 24 i
C AT 28 FL 2R A Al B6-62 ) 7R 503k F 3
AN, AT R T IZ 9 Mallows B8 56571 1)
B b A AT RS — SRR B X HES R A T R L
5. Mallows fBLE— N EETHEA 5 R Z (A1 FE 5
PIFEEOAL, B PIANZS8: TUOHES Ro RIS 2510
2400, Mallows BRI 2525 57— HES R T — 4
ERAE

P(R|0,Ry) ox e~ ?4(F:Fo) (9)
Horb dARFRFEFPIE 25 pR R, AN FEUR IR Vg
#E B Cayley B Al Ulam #2545 58, A RH
R T RS o3 A B HER 5 D HEA R B
20 = o, AERAHES R 5 Ry ook, oK, MR
WG, B HES R BEET T R KR

(9) BRI w0, (AR e L bRk
FREVEEAEXERE, — 7 TR — 10 B T e LA R
15, 73— 7 AR XE B8 A R B A L A il — A~
Hea . HEAE A BENLHE A A R fE v, FRATHE
(UNGUEAN

P(R|0,n,d(R, Ry) = d)  S(n,d)e” %, (10)
Hrr S(n,d) AH O RK B n b, irfy 5HER
BN d AR IECR . FEREARA G RR , e
FrHubHES, SR I A R HER S RA G, 3R
153 S(n,d) (X —LHREHE N On3) E ).
(10) =RFEHLAE B d, FENTA 5 O HEA B 2
R AW HER N R P AL D HEA . BT
(10) X9 S(n,d) i d 384, e=9BE d TR, Fit
LRI BEALEAS, 5 rhuCHERS AR B 0 10 2
— RS, RV A AE — U, JT RV (EIE 25
WAL T R

T 7E Mallows 58 fifi 45 78R 7 #2524
BCHER 750, AR SR A SR 0 B A RBO A
URE, SRSk AR B HE L )P 51 4E RBO i Tt B
AFFEMS IR, BT AR S0 AR 3 4)7
G, P IS G HES AR RBO (& 1), 315
T U BIE A, BEE S A0 3G, A
BEAILHER 5 O HE 2 ABRURE SR TS .

080201-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080201
§ 6=0.01

0

§
i

RBO

1 Mallows B RI7E RBO J¥ & F )35 3
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Fig. 5. Impact of the number of rank lists on the algorithm performance.
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Abstract

Rank aggregation aims to combine multiple rank lists into a single one, which has wide applications in
recommender systems, link prediction, metasearch, proposal selection, and so on. Some existing studies have
summarized and compared different rank aggregation algorithms. However, most of them cover only a few
algorithms, the data used to test algorithms do not have a clear statistical property, and the metric used to
quantify the aggregated results has certain limitations. Moreover, different algorithms all claim to be superior to
existing ones when proposed, the baseline algorithms, the testing samples, and the application scenario are all
different from case to case. Therefore, it is still unclear which algorithm is better for a particular task. Here we
review nine rank aggregation algorithms and compare their performances in aggregating a small number of long
rank lists. We assume an algorithm to generate different types of rank lists with known statistical properties
and cause a more reliable metric to quantify the aggregation results. We find that despite the simplicity of
heuristic algorithms, they work pretty well when the rank lists are full and have high similarities. In some cases,
they can reach or even surpass the optimization-based algorithms in performance. The number of ties in the list
will reduce the quality of the consensus rank and increase fluctuations. The quality of aggregated rank changes
non-monotonically with the number of rank lists that need to be combined. Overall, the algorithm FAST
outperforms all others in three different rank types, which can sufficiently complete the task of aggregating a
small number of long rank lists.

Keywords: rank aggregation, incomplete rank list, Mallows model, rank-biased overlap
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