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The probability of winning a set in volleyball game by rally point system
—From a comparison of simulated values with actual one—

Hiroshi OGAWA*, Hiroshi KUROGO**

The purpose of this research was to calculate the probability of winning a set in each score in volleyball
game by rally point system. To achieve this purpose, following three procedures were taken.

1. All points in volleyball game was divided into the points of serving side and the points of serve receiving side,
and those average point rates were calculated.

2. By the game simulation used those average point rates, the probability of winning a set in each score was calculated.

3. The values of actual victory probability in world cup ‘03 and ‘99 were compared with the values of simulation.
The main results obtained were as follows:

1. The average side-out point rates in world cup ‘03 were 69.3%(men) and 64.9%(women), and those values were
almost equal in world cup ‘99.

2. As the result of simulation, it developed that the probability of winning a set becomes definite as the game
goes to end of set even if differences in points are same.

3. Actual probabilities of winning a set in world cup ‘03 and ‘99 showed similar tendencies to the values of simu-
lation. Concretely, the team which have three points lead at the score 20 for male (or having a four point lead
at the score 20 for female) gained a set at 90% or more probability.

4. The table of probability of winning a set by simulation can widely use in game make or game analysis as a
standard of victory probability in each level
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F1 YIal—Yavilib&EMarsoBlfEE (%) (BT)
score | Osr [ 1sr | 2sr | 3sr | 4sr | Ssr | 6sr | 7sr | 8sr | 9sr 10sr | 11sr] 12sr ] 13sr [ 14sr]15sr[16sr[17sr ] 18sr[19sr{20sr|21sr|22sr] 23sr | 24sr
0s
1s | 56.2 38.9] 30.6] 23.0[ 16.5] 11.2] 7.2| 4.3] 2.4 1.3] 0.
2s | 64.6] 56.3) 38.7] 30.2] 22.5) 15.9| »o.7] 6.7] 3.9 2.2] 1.1] 0.5
3s | 72.5[ 64.9] 56.4] 38.4] 29.8) 22.0] 15.3%Q.1] 6.2 3.6] 1.9] 0.9] 0.4
4s | 79.6] 73.0[ 65.2] 56.6 38.1] 26.3] 21.4 14.‘,‘\9.5_4_. 3.2 1.6 0.8 0.
Ss_| 85.6 80.2| 73.5] 65.6] 56.7 37.8] 28.8] 20.8] 14.1 B8.9] 5.2 2. 4] 0.
65 86.1| BO.7| 74.0] 65.9] 56.9 #&3| 37.5 28.3] 20.1] 13| 8.3 4.7] 2.4f 1.1 0.5
7s E% 3l B6.7| 81.3| 74.5| 66.3] 57.1] *&g| 37.2 27.7| 19.4 T&g 7.6] 4.2 2.1] 0.9 0.4
8s 4 54.3] 91#-87.3| B1.9] 75.1] 66.8] 57.3] #4]| 36.8| 27.1) 18.6] X.9| 6.8] 3.7 1.7] 0.7] 0.3
9s .0[ 86.7| 94. ﬁi.m 82.6| 75.7| 67.2] 57.5 | 36.4] 26.4] 17.8/44.1 §| 2| 1.4 0.6
10s | 89.0| 98.2| 97.1] 95.2] 92.5] 88-6] 83.3| 76.3| 67.7] 57.8 #6.9] 35.9] 25.7[ 17.0n0.2] 5.5 2.7 1.1| 0.4 AMSA> |
T1s | 99.5| 99.1| 98.5] 97.4] 95.7] 93.1 84.0| 77.0 68.3] 58.0] 35.4[ 24.9] 16 3 4.8 22| 0.8 03 - —
125 59.3| 98.7] 97.7| 96.1] 93. 0.84.8] 77.8] 68.9] 58.3 34.9 24.0( T 84[ 4.1 1.7] 0.
13s 99.4] 98.9] 58.0] 96.6] 94. 5.6] 78.6] 69.5] 58.6 34.3] 23.0 7.4 3.4 ¥3| 04 o%SxS
14s 99.5] 89.1] 98.3] 57.0] 94.9] 91. 5] 79.5] 70.3] 59.0[ #6.4] 33.6] 21.9"*.7| 6. 708 02] | G l'
15s 99.3] 98.6| 97.5| 95.5| 82.4[8<.5| 80.5| 71.1] 59.4] 32.8] 20. 74| 53] 2.0 0 /1
16s 99.4] 98.9] 97.9] 96.1 p_% 38,5 81.6] 72.0] 59.9 31,87 193 9.9 4.2 1.4,70.3]
17s 39.6] 99.1| 98.3] 96.8] 94.1 71 82.8[ 73.1] 60.4 30.7] 177, 8.4 0.8
18s 99. ).4 7.4 nel84.2| 74.3[ 61.1 4] 25.4] T5.g[a56.7] 2.0 0.4
19s 39.5| 99.0/,97.9] 95.9] 92.1~85.7| 75.8] 61.9] 27.7| 13.6| 4.8] 1.1] 0.1
20s 99,3| 98.5| 96.8] 93.5782.5] 77.5 62.9) 25.7%0.9] 3.0 O
21s 09.6| 99.0| 97.7] 94.9]89.5] 79.7| 64.2 228577
22s [90%51> | 51 5.4) 98.5] 96.4] 518l 82.4 65.9 19.0]
23s L —— 99.7| 99.2| 97.9] 994.86.0] 68.2 12
24s | | 9.7] 99.2] 975 ] 71.0
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score | Osr | 1sr | 2sr | 3sr | 4sr | Ssr | 6sr | 7sr | 8sr | 9sr [10sr|11sr 12§_r_'|3sr 14sr[15sr[16sr [ 17sr]18sr|19sr| 20sr [21sr| 22sr| 23sr | 24sr
Qs
1s | 56.0] 40.3| 32.6] 25.5) 19.1] 13.7x 8.4 6.1 3.7] 2.2] 1.
2s | 63.7] 56.1 1| 40.1] 32.3] 25.0] 18.6] 13:8], 8.9] 5.6] 3.4[ 1.9] 1.0
3s | 71.0 63.9] 56.2 1] 39.9] 31.9] 24.5[ 18. 8.3] s5.2] 3.0 1.6] 0.8
4s | 77.7] 71.4] 64.3[ 56.4 30.6| 31.4] 23.9] 17.3] 9| 7.7 4.7] 2.7] 1.4] 0.7
Ss | 83.5] 78.2] 71.8] 64.6] 56.5 39.4] 31.0] 23.3 16.7 =3[ 7a] 4.2] 23] 1.2
65 ~}-88.3] 84.0] 78.7| 72.3| 64.9] 56.7| 39.1] 30.5] 22.7| 16.0040.6] 6.5] 3.7| 2.0, 0.9|
7s | 92.188.9| 84.6| 79.3] 72.8] 65.3] 56.9 38.8 30.0[ 22.0] 15.29:9] 5.9] 3.3] 1.6 0.7|
Bs | 95.0, 92.6[89.4] 85.2] 79.9] 73.4] 65.7| 57.1] #%8) 38.4| 20.4] 21.3] 144, 9.1 5.3] 2.8] 1.3] 0.6]
9s | 97.0] 85.4] 931 % 5.5] 80.6] 74.0| 66.1] 57.3 38.1] 28.8] 20.5] T3+ 3] 4.7] 2.3 1.0
10s_| 98.3] 87.3] 95.8] 93. 61.86.6| 81.2| 74.6] 66.6/ 57.5 37.7] 28.1] 19.6] T&g| 7.5] 4.0] 1.9] 0.8 ICEEZE!
11s | 99.1] 98.5| 97.6] 96.2| 84.2] 91-3(~87.3| B2.0| 75.3] 67.1] 57.§ 37.2| 27.4 18.7] N,7| 6.7] 3.4} 1.5] 0.6]“=—T—
12s 98.7] 97.9] 96.6] 94.7] 91. 82.8] 76.0] 67.7] 58.1 36.7| 26.5| 17.7040.7]_5.8] 2.7] 1.4~ 0.0]
13s 98.9] 98.2| 97.0| 95.3| 52.6| 53-8l 83.6| 76.8) 68.3] 58.4 36.2] 25.6] 16.6/~0.6 4.9] 20| 0.8 [10%54> ||
14s 69.1[-08.5| 97.4| 85.8] 93.3] 80-4.84.5 77.7| 69.0] 58.7] 35.5| 24.6] 15.9%, 8.4¢" 4. 6| 0.5
15s 98.7| ;:5:_.3 90 5] 78.7] 69.8 59.1 34.8] 23.4| 12%9] 7.2] 3.1 1.4
165 55.0| 98.2| 96.9] 94.8] 91. 75.8] 70.7] 59.6) 34.0r22.0] 58] 2,2 06
17s 99.2| 98.6] 97.4] 95.5 92.5 B~ 81.0/ 71.8 ao.z}glzz.o 20.4] Y7L A5 1.4
18s 98.9] 97. .3] 93, ~6L.82.4] 73.0[ 60.8 31.7] 18. 7]_3.1] 0.7
19s 99. .4] 97.0 94.5| M0A-83.9] 74.4] 61.6 30.2 16.2~6.6] 1.8] 0.2
20s 4] 98.9] 97,7] 95.6] 91 5.7 76.1[ 62.6 28.2] 134_4.3] 0.7
21s | 86.3] 98.4 93.6) 78.3] 63.9] 5.3 25. ool 1.
22s 69.6| 99.0| 97.8] 95.3] 30:3{.81.0] 65.7] 21.7] 54
23s [90% 54> | 99.5] 98.8[ 97.1 ~84.7] 68.3] 39%4] 15.3
= | [ 99.6] 98.8] 96.5750,1] 71.8] 354
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IVOBFIRESE (REE) (21T

FHIBIUFEAE, TV T 03BFREBL
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TOETOHRERE»LDy PIUEREZHML-LOT
BHbo
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WEHRTH D,

#3, £4XY, EBOZBREIOOBAHERIIY I 2
L—2a yLEERELHEMERLTEY, £y ME~#
e, MUHBRETIBEIN E-oTWAEI EN
Thhe COFIZODWTHELITo 2%, BT ClIRK
205 BABED 3 DS OBEE (91.7%) FFE#IE T TO
IHEDNLOBEE (82.7%) LD OHEIIHE & A A
Roi (p<0.1), KT TIHREN0ELDBED 4 EEILD
B (97.4%) »%, FRIONETO L EEDILOBE
(86.6%), HHEE20HFTO 4 HEILOBE (82.1%) &
Db EREFRARIIHY (FREFh p<0.05, p<0.0l) =
EDVW SN ERoT,
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#3 World Cup ‘03 BT AEIZBTAEBE» 01y MEHRE (%)
score] Osr | isr | 2sr | 3sr | 4sr | Ssr | 6sr | 7sr | Bsr | Osr [10sr [11sr [12sr [13sr [14sr [ 15sr | 16sr | 17sr | 18sr | 19sr | 20sr | 2151 | 2251 23sr | 24sr
0s | 51.8
1s | 52.9] 54.0] 38.9 0] 50.0 0
2s | 70.4] 66.1] 45.5] 26.9] 33.3 0 0 9_| 0
3s | 88.9] 75.0] 62.5] 40.5] 32.0] 28.6| 0 0 0 0
4s | 66.7] 88.2] 71.8] 61.8] 37.8| 44.4] 23.5 0 0 0 0
5s | 100] 100| 82.4] 65.4] 65.7| 46.2] 29.6] 23.1 0] 20.0 0 0 0
6s | 100]| 100] 100| 85.0| 66.7| 63.0] 38.5] 30.4| 26.7] 0.0] 16.7] (4] 0
7s 100] 100] 100] 100[ 76.5| 72.4] 60.0] 41.7] 34.6] 9.1[ 11.1]14.3 5] 4] O - 0
8s 100] 100| 100[ 92.3| 75.0] 72.0] 72.0] 298.6| 38.1[ 10.0] 8.3] 20.0 0 0 0
9s 100{ 100| 88.9] 100| 85.7| 65.2| 70.4] 35.7| 35.7] 13.3] 0.0] 22.2 0]l .0 0 [¢]
10s 00] 100 83.3] 92.3] 91.7] 71.4] 53.6] 52.4] 33.3[ 12.5] 28.6] 12.5 0 0 0 0 0
11s 00] 100| 100| 88.9] 92.3] 87.5] 66.7] 76.2] 54.5] 21.4] 20.0 0 ID.Q’ 0 0 0 0 0 0
12s 100] 100] 100] 100| 85.7] 92.3 84.2] 82.1] 54.5| 42.9] 22.2] 9.1] 0.0] 16.7 0 0 0 0 0 0 0
13s 100| 100 100| 100] 80.0] 80.0] 94.1| 88.9] 61.9] 36.8] 27.3] 0.0 0.0 12.5 0 [¢] 0 0 0 0
14s 100] 100 00| 100| 81.7] 100| 93.3| 75.0] 68.4] 37.5] 29.4] 53] 11.1 [§] 0 ] 0 0 of ©
15s 100 100] 100] 100] 92.3] 100| 100] 76.0] 62.5] 47.4] &.7[ 21.4] 0] o ol o] o o] o
16s 100 100| 100] 100| 87.5] 100] 94.7| 85.7| 68.4] 30.8] 21.1] 8.3] _ 0| 10.0 0 0 0 0
17s 100 100] 100[ 100| 88.9] 100| 88.9] 85.7] 69.2| 27.8| 27.3] 6.7] 12.5 0 0] 0] 0]
18s 100| 100] 100] 100| 100] 100| 100] 86.7] 78.6] 77.8] 14.3] 35.7| 14.3] 10.0] 0 0 0f
19s 100 100] 100] 100] 100| 100] 91.7| 92.9] 66.7] 84.6] 26.7] 50.0] 12.5/ 10.0 0 0l
20s 100| 100] 100] 100] 100] 100] 91.7] 100] 87.5] 76.9] 69.2| 42.9] 36.4] 15.4 0 _51
21s 100, 100] 100] 100] 100] 100] 100] 90.9] 89.5] 66.7] 69.2] 58.3] 20.0] 12.5
22s 100 100] 100} 100] 100] 100] 100] 100 92.3] 92.9] 90.9] 84.6] 40.0] 8.3 0
23s 100| 100]| 100] 100 100] 100] 100] 100] 100] 82.9] 100] 54.5] 45.5 0l
24s 100] 100 100] 100] 100] 100] 100] 100] 100] 100] 100] 69.2] 33.3
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#4  World Cup '03 LFREIBITAEBLASLDE Y MUK (%)
score| Osr | Tsr | 2sr | 3sr | 4sr | Ssr | 6sr | 7sr | 8sr | Osr [10sr [ 11sr [ 12sr | 13sr | 14sr | 15sr | 16sr ] 17sr | 18sr | 19sr | 208 | 21sr 22sr | 23sr | 24sr
Os 46.9
1s | 53.1] 47.7] sa.5] 42, 0 0
25 54.5| 60.0] 41.7] 51.9] 50.0] 20.0] 100 0 0
3s 72.7| 52.5| 68.1] 44.2] 39.3] 38.5] 40.0 0 0 0
4s 100| 60.0] 67.7] 67.4] 44.4] 33.3] 25.0[ 20.0] 33.3 0 0 0
55 100] 81.8] 66.7] 74.3] 63.9] 52.9] 20.0[ 25.0] 11,1] 25.0 0 0 )
bs 85.7] 85.7] 77.8] 84.4] 47.1] 50.0] 45.8] 23.5] 7.7 .0]_50.0 0 0 0
7s 100] 100} 72.7| 83.3] 65.6] 63.6] 36.4] 38.5] 15.4 6| 25.0 0 [] 0 0 0 0 1]
8s 100] 100| 66.7| 88.9] 83.3] 54.2| 59.1] 50.0] 13.3 6| 35.7 0] 16.7 0 0 0| 4] 1] 0 0
9s 100] 100| 83.3] 93.8] 66.7] 72.7] 50.0] 42.1] 37.5] 36.8] 35.7] 0.0 0 0] 33.3 0 a 3] 0
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