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Historical ranking of vault players in artistic gymnastics
using PageRank algorithm
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[Purpose] The purpose of this study is to calculate the ranking of vault players in artistic
gymnastics by individual and by country using the PageRank algorithm. The purpose of this study is to

provide basic data that can be used in gymnastics events by comparing the performances of historical
vault players with those of previous Olympic competitions. [Methods] The data collected for this

purpose is a score of 117 vault players based on the results of the Olympic final event published in the

International Gymnastics Federation (FIG). For data analysis, PegeRnak algorithm was used for
calculating the ranking of vault players using MS-Excel and NetMiner. [Results] The results are as
follows that. First, the PageRank algorithm is possible to calculate for historical vault players’ rankings.
Specifically, the ranking of vault players for historical Olympic calculated by PageRank ranked as
Gervasio Deferr from Spain (ESP) at 1st, Alexei Nemov from Russia (RUS) at 2nd, and Klaus Koste
from Germany (GDR) at 3rd. Second, Network of vault players’ ranking is separated by each generation

of Olympic games. [Conclusions] As a conclusions, it is possible to calculate national ranking of vault

games of gymnastics by using PageRank algorithm.
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Contesiankmg Ist 2nd 3rd
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Contest 2 X Y Z
Contest 3 A B Y
Contest 4 C X Z

Fig. 1. Example of contest results
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Table 1. Example of FIG ranking system
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2012-2016 Vault of Gymnastic World Championship

player Contest 1 Contest 2 Contest 3 Contest 4 Contest 5 Contest 6 Contest 7 Contest 8 rankin point — ranking
A 30 - 18 8 - 12 25 12 73 1
B 20 5 - 25 8 8 - 12 57 2
C 5 6 14 5 5 15 8 8 37 4
D 8 18 25 - - - - 51 3
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Table 2. Characteristics of collected data

no. olympic Number no.  olympic Number
of player of player
1 3rd 3players 10 24th 8players
2 15th 6players 11 25th 8players
3 16th 6players 12 26th 8players
4 17th oplayers 13 27th 8players
5 18th 6players 14 28th 8players
6 20th 6players 15 29th 8players
7 21st 6players 16 30th 8players
8 22nd oplayers 17 31st 8players
9 23rd 8players % 17 games  117players
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Table 3. Example of winner x loser matrix

contrast winner loser weight™*
1 A X 0.100
2 B y 0.050
3 C z 0.250

*weight is the difference between winner and loser score.
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Table 4. Historical ranking of vault players TOP 20
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no. name of player country PR ranking Number of olympic game & ranking
1 Gervasio Deferr ESP 0.025 1 27thgame:1st / 28thgame: 1st
2 Alexei Nemov RUS 0.024 2 26thgame:1st / 27thgame:4th
3 Klaus Koste GDR 0.017 3 20thgame: 1st
4 Alexei Voropaev RUS 0.016 4 26thgame:6th / 27thgame:2nd
5 Nikoai Andrianov URS 0.015 5 20rdgame:3rd / 21stgame:1st / 22ndgame:1st
6 Lou Yun CHN 0.015 5 23rdgame:1st / 24thgame:1st
7 Scherbo Vitaly EUN 0.014 7 25thgame :1st / 26thgame:3rd
8 Leszek Blanik POL 0.013 8 27thgame:3rd / 29thgame:1st
9 Yeo Hong-Chul KOR 0.012 9 26thgame:2nd
10 Viktor Klimenko URS 0.009 10 20thgame:2nd
11 Ri Se Gwang PRK 0.008 11 31stgame:1st
12 Yang Hak-Sun KOR 0.008 11 30thgame:1st
13 Denis Ablyazin RUS 0.008 11 31stgame:2nd
14 Haruhiro Yamashita JPN 0.007 14 18thgame: st
15 Marian Dragulescu ROM 0.007 14 28thgame:3rd / 29thgame:4th / 31sgame:4th
16 Li Xiaoshung CHN 0.006 16 25thgame:4th / 26thgame:5Sth / 28thgame:7th
17 Kroll Sylvio GDR 0.006 16 24thgame:2nd / 25thgame:6th
18 Viktor Chukarin URS 0.006 16 15thgame: 1st
19 Misutin Grigori EUN 0.006 16 25thgame:2nd
20 Masao Takemoto JPN 0.005 20 15thgame:2nd / 16thgame:6th
*PR: PageRank value
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Table 5. Historical ranking of vault of country TOP 10

no. County PR Ranking
1 RUS 0.104 1
2 ESP 0.073 2
3 KOR 0.071 3
4 EUN 0.064 4
5 CHN 0.055 5
6 JPN 0.042 5
7 ROM 0.041 7
8 URS 0.039 8
9 GDR 0.037 9
10 POL 0.036 10
*PR: PageRank value
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Fig. 3. Network of historical ranking for countries



514 Jiwun Yoon-Jea-Hyeon Park

A7V 7o) e AN W Ax
2 S 98l 8 24 F shielth BAE Bl
Mol 718 s Brbete] 244 A8 wdd 4 9o
™ (Soren, 1999) B7 g & M 2+ =71 2 HlwE
53l 2xzslo = E HE AWE Yl = F WV
wFolt}, 2yt 25t FAA| 2] BAA AR E =
A AFE g g @7 AhEe] of gt opy
2t Y7 ohekek FEHA O Algo] Slof siTh. o]
o] Ao = PageRank W& &§ato] AxYAA

2Eo] AH S FHA A AT
upgbi] o] Ao M= PageRank €S &43}
of Az =rpE7|o dd £HE JIIE S7PER A
gozy dd Az AFE9 7%FS vlasta Ax &
729 A MAE 93 712ARE AlFse Aol
Aot o] A9 de& AEL e 2t
AA, PageRank ¥12l5s E-8ato] Az ErbE7]
o] A¢e7) AbEo] 7hestth. A8 2 PageRank
2 A3 Qe y wop AF e 2HQ1(ESP)
9] Gervasio Deferr A4e™, 29+ 2]A]°HRUS) <]
Alexei Nemov A<, 3%l= =Y(GDR)Y Klaus
Koste A= o]t} E4], PageRank €¢18l5< &4
ofo] AbEgt A2 Enpe o] Aeddye &
A2 49Tk AlAl, PageRank ¥z
sto] Az Z=npg7|e F7kA Azl hesith. A
20 2 PageRankZ AH&d AUl Trp 179
= 19 Ao}, 29 2uQl, 39 = ol
o] 917+ PageRank 125 &4gozn Az
Tk A719) A&y Mo gk @37 AbEste] 9
i H3 Zrk Aee F7A7E 9 Ha =rf =7
o)oirl
™

ﬁEL_
o
=

74 19% TR U@ FEEE 298 5 99t
Aol del7h k. o] A7E A ek 2
M) ARES B2 Thest 2 AL Sudt g

AR, o] AF7F Azt 7] A 92 AEsY
A iRl it dolth. 28 2HgL
Az ofet A 2Z2AE9] Ha 7FE vt

£ gslehe Ae 343 4 gk 2o 2dgolehe
geldl dHgozH BE AZHSES THn UA

£ %ot} ol FEATAE £9 B o ohie
AARFHTS, oblol3 03] 5 ekt Fanis) 7

7] AE 1o ZN W SN2 JEE AT
A< 7lvett

=4, o] AT = Az Y7 & A=A Tnfp F
o]

FAGE QA 2 Slelvh A FF FEATANE
e AzA7 A28 ALY HRES 45T % 9)

© d7ec] AgH7E 71t
PageRank €ig]&o] |20
7 2 e B R olgte AL Bl

A4S WET ) A A

I o

o o
ol
o,
o
o
wx ot rF R o2
¥0, o ko O O (o [N o

PageRank €ig]&d
Auk AZ 2 Ao A A
TEHE AT ARdolt}, gog ¢ B 3L
of B} gejzol Ax =) A Ado] AAS

718 71

o
ofr
—_
N,
Ho
rot
o

w2
N

B g

FEd

Boldi, P., Santini, M., & Vigna, S. (2005). PageRank as a
function of the damping factor. In Proceedings of the 14th
international conference on World Wide Web (pp. 557-566).
ACM.

Kim, Y. J. & Kim, H, Y. (2011). Strategic Analysis for Vault in
2010 Women's Gymnastics Artistic World Championships.
The Korean Jounrnal of Sport, 9(3), 193-203.

Song, J. H, Park, J. C, Lee, Y. S., Back, J. H, Oh, S. B,
Park, J. H,, & Lee, G. S. (2014). Comparative Analysis of
Determinant Factor of Yeo2 Motion in Vault. Korean



Journal of Physical Education, 53(1), 463-474.

Yoon, J. & Park, J, H. (2015). Semantic Network Analysis for
Content Analyzing of Qualitative Research in Adapted
Physical Activity. Korean Journal of Physical Education,
54(5), 877-889.

Han, Y, S. (2012). Elements, Line Deductions and Landing
Success Rate of the Vault Final in the London Olympics
2012. The Korea Journal of Sports Science, 22(1),
1069-1076.

Bradly, R. A., & Terry, M. E. (1952). Rnak analysis of
incomplete black designs. The method of paired
comparisions, Bipmetika. 42, 450-470.

FIG (2016). Artistic Men's Rules. http://www.fig-gymnastics.co
msite/rules/disciplines/art. 20163 102 102 AA.

Lazova, V., & Basnarkov, L. (2015). PageRank Approch to
Rnaking National Football Teams. CoRR abs/1503.01331.

Page, L., Brin, S., Motwani, R, & Winograd, T. (1997).
PageRank: Bringing order to the web (Vol. 72). Stanford
Digital Libraries Working Paper.

Park, J. & Newman, M. E. J. (2005). A network-based ranking
system for US college football. Journal of Statistical
Mechanics: Theory and Experiment. 10014-10027.

Motegi, S., & Masuda, N. (2012). A network-based dynamical
ranking system for competitive sports. Scientific Reports,
2, 904.

PageRank: Historical ranking for artistic vault 515

Nor, S. B. M., & Mahmud, Z. (2016, October). Teams ranking
of Malaysia Super League using Bayesian expectation
maximization for Generalized Bradley Terry Model. In N.
Aziz, J. Zulkepli, N. Ahmad, & J. Jamil (Eds.), AIP
Conference Proceedings (Vol. 1782, No. 1, p. 050011).
AIP Publishing.

Brin, S., Page L., Motwami, R. & Winograd, T.(1998). The
PageRank Citation Ranking: Bringing Order to the Web,
Technical report, Computer Science Department, Stanford
University, Stanford, CA.

Gakis, K., Pardalos, P., Choi, CH., & Park, J.H. (2016). A
probabilistic model for multi-contestant races. Athens
Journal of Sports, 3(2), 111-118.

Gyongyi, Z., Garcia-Molina, H., and Pedersen J.(2004).
Combating web spam with trustrank. Proceedings of the
Thirtieth international conference on Very large data
bases. 30, 576-587.

Radicchi, F.(2011). Who Is the Best Player Ever? A Complex
Network Analysis of the History of Professional Tennis.
PLoS ONE, 6(2). €17249. doi:10.1371/journal.pone.0017249

Shev, A., Fujii, K., Hsieh, F., & McCowan, B. (2014).
Systemic testing on Bradley-Terry Model against nonlinear
ranking hierarchy. PloS one, 9(12), el15367.

Soren, P. S.(1999). An overview of some methods for ranking
sports. Knoxville: TN.



516 Jiwun Yoon-Jea-Hyeon Park

PageRank ¢12|&E 883 Axxu} A4 Ao =7

(34) o] 97 PageRank S0 3 F83t] A2 Eoba7le Ar) 9% A Teln T8z
Aol B0l () o] BHS A5kl T8 AR

Azt A NS A9 7| ZARE ATt

AL TAAZAY(FIG) ol AAEl Sl 1Y 173 (33 FH 313])¢] vt A5d Z7|dzolw 117
o] ML Aoty AREAE dte] MS-Excel Z2I#Y} NetMiner 4.0 Z23E -83}o]
PegeRnak A% %4 7—3: Azt (A3 drAYE e 2k AA, PageRank ¥38ES 285t
Az Eupg7)e] A Azl 7?*0}‘3} T2 S & PageRank® 2t Oﬂtﬁga‘-’l Tnl el e
2 Q1(ESP) 4 Gervasm DeferrA4=oln | 2¢1= EAI°HRUS) <] Alexei Nemovd<, 391= 5 (GDR)
9] Klaus KosteX4 o]t} €4, PageRank €1el5< &&3lo] 43 A= U}%‘ZJJ AeAadve

o

<99 24 AdEE 9. A, PageRank dae]se E8ete] Az =rbdrle] 7HA AtE
7beottt. FAIH SR PageRank® 12 qul&de mrt w7kt e 19 gAlo}, 29 29¢. 39 @
zolth. (ZE) o] A7 A AxBAN = WS 93 7|2AaR 283 5 93 AXA7160A ot
g Z71 e AYdker 71938 Aoz Zgg

F20]: PageRank, 9tl€9, Ax4% =il



