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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 OGAW A"+, 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.

Key words : volleyball, probability of winning a set, rally point system, simulation
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score | Osr | 1sr | 2sr | 3sr | 4sr | Ssr [ 6st [ 7sr [ 8sr | 9sr [10sr]11sr[12sr[13sr[14sr[15sr[16se| 17sr]18sr]19sr] 20sr [21sr]22sr[23sr | 24sr
0s | | |

1s | 56.2 38.9] 30.6] 23.0 1?5{ 11.2] 7.2| 4.3] 2.4 1.3 0.

2s | 64.6] 56.3 38.7] 30.2 22.50 15.9] Y0.7] 6.7] 3.9] 2.2| 1.1 0.5

3s | 72.5] 64.9] 56.4) 38.4] 29.8] 22.0] 15.3M40.1] 6. R 0.9] 0.

4s | 79.6] 73.0[ 65.2] 56. 38.1] 29.3[ 21.4] 14.75.9.5 1.6] 0.8] 0.

Ss | 85.6] 80.2| 73.5] 65.6 56.7 37.8| 28.8] 20.8] 14: i 2l 4] 0.

6s 86.1] 80.7] 74.0] 65.9] 56.8] #%3| 37.5 28.3 20.1] 13| 4.7] 2. 0.5

7s | 93.9] 5T 6.7) 81.3] 74.5/ 66.3] 57.1 37.2[ 27.7] 15.4] T3 7.6]_4 C 0.4

8s | 96.4] 04.3| 9T#-87.3) 81.9] 75.1| 66.8| 57.3 6.8] 27.1] 18.6] N9 7] _0.7] 0.3

9s | 98. 7| 94.8[ 9717 .0 82.6] 75.7| 67.2] 57.5] *AQ| 36.4] 26.4] 17.6033.1] 6.2] 3.2| 1.4 §]—

10s | 99 .2| 97.1] 85.2[ 92. 83.3] 76.3| 67.7] 57.8 3 _4 25.7] 17, o.z! 5| 2.7 1.1] 0.4 RASA> |

11s | 99.5[ 99.1] 98.5] 67.4] 95.7] 83.1 84.0] 77.0] 68.3] 58.0[ #6.8] 35.4] 24.9] 16 3] 4.8 2 0.8 03—~ =

125 99.3] 98.7] 97.7] 96.1[ 93. 4.8] 77.8 68.9] 58. 34.90 24.00 70| 8.4 4] 1.7] 0.

13s 59.4] 98.9] 98.0[ 96.6] 94. T81-55.6] 78.6[ 69.5 56.6] 34.3] 23.0] TS 7.4] 3. 3| 0.4 RS AT
14s 99.5] 99.1] 98.3] 97.0/ 94.9/ 91" 5| 79.5 70.3] 59. 4 33.6] 21. 7]_6. 7]_0.8] 0. H
15s 99.3]'98.6| 97.5] 95.5] 92.48<.5| 80.5| 71.1] 50.4]%6.2| 32.8] 20. 4] 5.3 2.0 0.

16s 99.4] 98.9] 97.9] 96.1] 8¢ 81.6] 72.0[ 59.9 31,8193k 9.9] 4.2 1.40.

17s 3.6) 95.1] 98. 4.1) 87 82. 7:._1' 60.4] 30.7 17-7, 8.4 0.

18s 99.4) 7.4] 95%)| 9 4.2| 74.3 6 25.4] 13 7]_2.0] 04

19s 9. 9] 95.9] 927 7] 75.8] 61. 27.7) 13.6] 4. Al 04
20s 99.3 98.5 96.8[ 93. S| 77.5] 62.9) 25.7730.9] 3.0[ 0.4
21s |/ 99.6 99.0[ 97.7] 94.9 75.7] 64.2 22. IR
22s [50% 54> | 59.8] 99.4] 98.5] 96.4] T4l 82.4] 65.97 230 n‘.‘o\‘é
23s | 98.7] 99.2| 97, 5 66.2] 1.9 1
L I I 9.7 89.2[ 8 i 710N
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scare | Osr | 1sr | 2sr | 3sr | 4sr | Ssr | 6sr | 7sr | Bsr | Ssr | 10sr| 11sr| 12sr | 13sr| 14sr| 15sr| 16sr | 17sr | 18sr| 19sr| 20sr | 21sr | 22sr| 23sr | 24sr
Os

1s | 56.0 #8.2| 40.3] 32.6] 25.5[ 19.1| 13.7.,9.4] 6.1] 3.7] 2.2] 1.

2s | 63.7] 56.1 1] 40.1] 32.3] 25.0] 18.6] 132l _8.9] S.6] 3.4 1.9

3s | 71.0 63.9] 56.2 9.9] 31.6] 24.5| 18. 3] 5.2] 3. 0.8}

4s | 77.7] 71.4] €4.3] 56.4 39.6] 31.4 23.9{ 17.3[ 7.7]_ 4.7 2 4] 0.

Ss | 83.5[ 78.2] 71.9{ 64.6] 56. 39.4) 31.0] 23.3[ V6.7 1.3 7] 4. 3L

6s~}.88.3[ 84.0| 78.7| 72.3| 64.9] 56.7 & 39.1] 30.5] 22.7] 16.0030.6] 6.5] 3. .0 0.

7s | 927188 .9] 84.6 79.3] 72.8] 65.3] 56.9| #%.9| 38.8] 30.0] 22.0] 15.21,0.9] 5.9 3.3 1.6 0.7]

8s | 95.0] 92. 85.2] 79.9] 73.4] 65.7] 57.1 38.4) 20.4) 21.3] 14} 9.1] 5.3 2.8 1.3 0.

9s | 97.0] 95.4| 93.1 85.9] 80.6[ 74.0] 66.1] 57.3[3%.8 38.1] 28.8] 20.5] 136/ 8.3] 4.7] 2.3] 1.

10s | 98.3| 67.3| 95.8] 53.7| S0-6-86.6| B1.2| 74.6 66.6] 57.5 37.7] 28.1) 19.6] T8.g| 7.5 4.0) 1.3 0.8] [RaEs4> |

11s | 99.1] 08.5| 87.6{ 96.2 94.2] 9731~87.3| 82.0] 75.3] 67.1] 57.8] 37| 37.2| 27.4 18.71 N7 6.7] 3.4] 1.5] 0.6/ ;

125 8.7] 57.9] 96.6] 94.7] 91.91°¢ 82.8] 76.0] 67.7] 58.1 36.7] 26.5 17. 7| 5.8] 2.7 1. 0.0

13s 98.9] 98.2] 97.0[ 95.3] 92.6 B5-&] 83.6] 76.8] 68.3] 58.4 36.2] 25.6] 16.6)~9.6] 4.9 27| 0.8 0%51>
145 99.1|98.5| 97.4| 95.8] 83.3| 89-A.84.5] 77.7] 69.0] 58.7| 35.5( 24.6] 15:3% B.4F 4.0, 1.6] 0.5]

15s 98.7| 97.8] 96.3] 54.0 80: .5] 78.7] 69.6] 58.1] 2 34.8] 23.4] 3250l 7.2 3] 1.3 |

16s 99.0] 08.2] 06.9] 94.8] 91. 79.8] 70.7] 59.6] 3%0] 34.0722.0 5.9 22 0.

17s 3.2| 98.6| 97.4] 95.5] B2.5] Br-&| 81.0| 71.8 60.2] 3.0 20.4] Y. 7h A5 1

18s 98.9{ 97.9] 96.3] 93. 2.4] 73.0( 60.8 31.7] 18. 7]_3.1_0.7]

195 99.2| 98.4] 97.0] 94. K 74.4] 61.6 30.2] 16.28.6.6] 1.8 0.
20s 99.4] 98.9[ 97, 6] 91. 7] 76.1] 62.6] 28.2| 134f_4.3] 0.
21s i 4| 86.7] 93. 78.3 63.0| %53 25.6| 0@l 1
225 6| 99.0] 97.8| 95.3| B03L.81.0] 65.7] 21.7]

23s 054> | §9.5| 98.8] 97.1] 83721~84.7| 68.3| 15
24s e e | 99.6] 98.8] 96. 1| 71.8
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Girhe TOEIZOWTHREEIT o 28E, BT Tl
208 DD 3 BHED HDOBE (91.7%) (IFEHIONETO
SHENOLOBRE (82.7%) L) bAHBICH L & D EAH
ARoh (p<0.1), ZLFTIIRB05UBD 4 HEDPLD
B (97.4%) %%, IFH10SFE TO 4 HE» S OB
(86.6%), HR0HFTTOD 4 HEISOBFE (82.1%) &
Dy EREFRATICHY (Fh&h p<0.05, p<0.01) =
LA E o T,

T, M2, F3WERLEEBY, BZbby TLAXLVOD
ZEETOREEEBRICIEHEVHE (BT r=0944 p<
0.001, ¥ r=0.909 p<0.001) AR SNz, FFIZHFITB

#£3 World Cup'03 BFAEZIZBI 286Dy MMENSE (%)

score] Osr | 1sr | 2sr | 3st | 4sr | Ssr | 6sr | 7sr | Bsr | 9sr [10se [11sr [12sr [13sr [14sr [15sr [16sr [17sr [18sr [19sr [ 20sr [21sr [22sr [23sr [ 24sr
Os | 51.8]
Ts | 52.9] 54.0 38.9] 0| 50.0 0
2s | 70.4] 66.1] 45.5] 26.9] 33.3 of o0 0
3s | 88.9] 75.0] 62.5] 40.5] 32.0] 28.6] 0 o o
4s | 66.7| 88.2] 71.9] 61.8] 37.8| 44.4] 23.5 0] 0 0 Q
5s | 100] 100] 82.4] 65.4] 65.7] 46.2] 29.6] 23. o200 of 0 [« )
6s | 100] 100] 100| 85.0| 66.7| 63.0] 38.5| 30.4] 26.7] 0.0 16.7 d 0] 0
7s | 100] 100] 100] 100[ 76.5] 72.4] 60.0] 41.7] 34.6] 9.1[ 11.1] 14. o] @ o - o
8s 100] 100| 100] 92.3] 75.0] 72.0] 72.0] 29.6| 38.1] 10.0] 8.3] 20.0] 0 0 0|
9s 100| 100| 88.8] 100] 85.7] 65.2] 70.4] 35.7] 35.7] 13.3] 0.0] 22.2 ol .0l 0o 0
10s 00| 100| 83.3[ 92.3] 91.7| 71.4] 53.6] 52.4] 33.3 lz.fﬂ 28.6] 12.5] 0O o] 0 o 0
11s po| 100[ 100] 88.9] 92.3] 87.5] 66.7] 76.2] 54.5] 21.4] 20.0] 0] 10.0 [« ) ol o] 0o 0
12s 00[_ 100 100 100] 85.7['92.3] 84.2 82.1] 54.5] 42.9] 22.2] 9.1] 0.0 16.7] 0O of o o o o 0
13s 00| 100 00| _100| 80.0['90.0[ 94.1] 88.9] 61.9] 36.8| 27.3| 0.0 0.0] 12.5] ©] ©of ©0f © 0
14s 100[ 100 100]_100] 91.7| 100] 93.3] 75.0] 68.4] 37.5 29.4] 53] 11.1] O] 0] 0 O] o] 0
158 100] 100] 100| 100| 92.3] 100| 100| 76.0] 62.5] 47.4] 6.7 21.4 0 0 0 0 0 0 0f
165 100) 00| 100| 100| 87.5] 100| 94.7| 85.7| 68.4] 30.8] 21.1] 8.3 0/ 100 o0l 0] 0] 0
17s 100 OO_QI 00| 88.9| 100[ 88.9] 85.7] 69.2[ 27.8] 27.3[ 6.7] 12.5] O] o 0 %I
185 100] 100| 100] 100] 100| 100| 100| 86.7| 78.6 77.8] 14.3| 35.7] 14.3] 10.0[ 0] 0|
18s 100| 100] 100| 100] 100| 100] 91.7| 92.8] 66.7| 84.6] 26.7] 50.0] 12.5] 10.0| 0
20s 100] 100] 100] 100] 100] 100] 91.7] 100| B7.5] 76.9] 69.2| 42.9] 36.4] 15.4 0
21s 100 00| _100] 100] 100] 100] 100] 90.9] 89.5] 66.7] 69.2] 58.3] 20.0] 12.5]
22s 100 00| 100| 100] 100] 100] 100] 100| 92.3] 92.9] 90.9] 84.6] 40.0] 8.3
23s 100] 100| 100] 100] 100] 100] 100| 100| 100] 92.9] 100| 54.5] 45.5
24s 100] 100] 100] 100 100 100] 100] 100] 100] 100] 100] 69.2] 33.3
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#4 World Cup '03 LT REICBIA2ERLALSOE Y FHENRE (%)

score] Osr | Vst [ 2sr [ 3sr [ 4sr [ Ssr | 6sr | 7sr [ 8sr | 9sr [ 10sr [ 11sr [ 12sr | 13sr | 14sr [ 15sr | 16sr | 17sr [ 18sr [ 19sr [ 20sr [ 21sr [ 22sr | 23sr [ 24sr
0s | 46.9
1s | 53.1] 47.7] 54.5] 42.9 0] [
2s | 54.5] 60,0 41.7] 51.9] 50.0] 20.0] 100 0] 0O
3s | 72.7] 52.5| 68.1] 44.2] 39.3| 38.5| 400 0] 0O 0
4s_|_100] 60.0] 67.7| 67.4] 44.4] 33.3] 25.0] 20.0] 33.3 o o ©
5s | 100| 81.8] 66.7] 74.3] 63.9] 52.9] 20,0 250/ 11.1] 25.0] ©f 0O
6s 5.7| 85.7] 77.8] B4.4] 47.1] 50.0] 45.8] 235 7.7] 10.0] 50.0 0
7s 00| _100| 72.7| 83.3] 65.6] 63.6] 36.4] 38.5| 15.4] 28.6| 25.0 V] ) 0| 0] 0
Bs 00| 100] 66.7] 88.9] 83.3 _ﬂ, 59.1] 50.0] 13.3] 28.6] 35.7 16.7 of_o o o 0 0
s 00|_100]_83.3] 93.3I §6.7] 72.7] 500 42.1] 37.5| 36.8 0.0] o] 333 0| 0 i [
10s 100 100| 81.8] 73.3] 70.0] 68.2] 47.4| 60.0| 42.9] 47.1| 14.3 o] o] 333 0 0 of o o
Tis 100]_100| 80.0] 90.8] 69.2] 74.1| 73.3] 55.0] 50.0] 37.5] 33.3] 11.1] 200] 0] 200/ 0O 0| o[ o
125 00 mﬂ_IEE{ B5.7] 77.3] 75.0] 66.7] 59.1 45.6{ 33.3] 26.7| 13.3] 2z.2] 12.5 0| 0 0 0|
3s 100]_100| 83.3] 100| B8.2| 53.8] 66.7| 45.0] 66.7| 21.1] 33.3] 20.0] 40.0] 9.1 0 0 0 0
4s 100] 100] 100| 88.9] 100| 73.3] 66.7| 69.6] 73.3] 29.4] 25.0] 33.3] 26.3] 0.0] 14.3 0 oo 0
5s 100 ca| 00] 80.0] 100| 83.3] 86.7] 63.2| B2.4| 76.5] 35.3] 40.0] 16.7] 14.3] 12.5 12.5 0l o o o
16s 100] 100| 100| 66.7| 100] 100] BO.0| B81.3] 73.7| 87.5] 64.7] 46.2| 42.9| 250 67| 00| 333 o] 0]
17s 00]_100]_100] 75.0] 100|_100| 80.0| B4.2| 93.8| 68.4] 53.8] 57.1] 40.0] 22.2| B3| 7.7 143 0 0
18s 00| _100] 100| 100] 100| 100| 82.3] 100| B2.6] £8.2] 62.2| 64.3| 40.0] 47.1] 15.4] 7.1] 0.0] 12.5 0|
19s 00| 100|100 00]_100| 88.9] 8A.9] 100| 78.3] 64.3] 50.0] 64.3| 23.1] 33.3] 00| 14.3 0|
20s 00 _100] 100| 100] 100] 100| 100] 100| 87.5] 100] 80.0] 93.3| 69.2] 50.0] 46.7| 36.4] 300] 9.1 0
21s 00| 00| 100 00| 100| 100| 88.9] 944 100| 76.9] 75.0| 80.0] 28.6] 36.4| 37.5] 0Ol
22s 00| 00| 100] 100 00[_100[_100] 87.5] 100| 100 76.9| 75.0| 50.0] 66.7] 385 9.1
23s 100| 00] 100 00[ _100] 100| 100| 90.0| 100] 100] 81.8 70.% 500 53.3] 66.7
Z4s 00| [ 100] 1 [—100] B7.5] 70.0] 73.3] 61.5]

BES 0%LIEERI O%LT




AL —E— LR

11

(%)

y = 8.9406x + 48.845
r=0.909 p<0.001

LS

L i 1 1 L 1 L ]

1040 . . . ° 100
(]
ad { H H 90 |
80t i : 80 F
0 F . 70 }
60 60 |
a0 F - 50 ¢
40 F 40
¥y=1L351x +46.92
A r=0944 p<0.001 30
20 F 20
10 10
0 B 0
-8 -4 3 -2 1 0 1 2 3 4 5 5
(pemt cference) i
2 World Cup'03 BT AEIIBITHEHETL 3
O e E B X A A
£5 BT5HURAHLAD»SOBMES X UBE (%)
score 15sr 16sr 17sr 18sr 19sr 20sr 21sr 22sr 23sr 24sr
15s |w/A /17 [ 5729 [ 8722 [8¢22 T0/19 [ 0/7 | 0711 | 0/7 | 074 | 0/3
% | 4l 147 | 267 | ON| O 0 0 0 0 0
1es WA | 18/13 8013 [ 8727 | 6/26 No728 | 1/17 | 0/8 |'0/14 | 0/5 | 0/5
% | 58.1 | 40: 229 | 188 5.6 0 0 0 0
175 | WA | 36/7 [ 1577 /20| 6/21 | 5/25\] 1715 | 0714 | 0/15 | 0716 | 0/6
% | 837 | 68.2 | 395.| 22.2 | 16.7 .3 0 0 0 0
1as w3077 | 22/5 [21/10 [W/17 [ 919 | 3/ [ 1720 ['0/12 | 0/16 | 0/16
% | 81.1 | 815 | 67.7 | 39 321 | 12.0 N4.8 0 0 0
195 | W/ 1 | 26/5 | 23/6 | 19/8 7| 714 6 | 1/17 | 0/20 | 0/17
% | 96.2483.9 | 79.3 | 70.4 | 39| 333 | 10. 5.6 [} 0
20s |- W 2171 |2 2873 | 23/6 | 19/7 | %2/17 | 4/16 |~a/21 | O/24 | 0/22
% | 85.5 | 100 79.3 | 731 | 4t 200 | 1> 0 0
215 | WA_| 9270 [ 2670 | 22/1430/3 | 17/3 | 19/9 [N/15| 3/19°K\2/17 |[0/23
% | 100 | 100 | 95.7 | 9O 85.0 | 67.9 | a2 13.6 5| 0
225 | WA_| 1570 [21/0 [ 17/0| 23/1 [P%e2 | 19/2 | 2077 14 | 4/2™] 0/18
*| % | 100 | 100 | 100 | 95.8 | 93.7°R90.5 | 741 | 39%.] 160 [N\0O
236 | W/ [ 870 12070 [ 1870 ['20/0 [ 22/0 | 2 24/1 | 15/9 [W/13 | 1/18,
% 00 00 | 100 | 100 | 100 | 95.7 62.5 | 458 5.3
245 | WA_| 6/0 | 970 [19/0 | 17/0 | 18/0 | 26/0 | 20 370 | 17/7 14
*| % | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1 708 | 36
90
Bold  :#@2<AL o%
5
Italic  : 2EEI10%%KHE 4
P
F6 LTI5HUMRERE»SOMES X UBE (%)
score 15sr | 16sr | 17sr | 18sr | 19sr | 20sr | 21sr | 22sr | 23sr | 24sr
i w/l_|NQ/18[10/16] 4/16 | 4/24 | 1718 | 2/17 | 0/7 | 0/7 | 077 | 0/4
e % | 35% | 385 | 200 | 143 | 53 | 105] 0 0 0 0
= w/l_| 20/9 jg%i 7/16 | B/22 [Ng21 | 1721 | 1/9 | 0/9 | 0/8 | 0/7
2 % | 69.0 | 423 | 30.4 | 26.7 | 4% | 4.5 | 10 0 0 0
i w/l_| 21/7 | 19/7 [9Q/16| 7/12 | 4/21 Na/28 | 1/16 | 1/12 | 0/9 | 0/10
? % | 750 | 73.1 | 385 | 368 | 160 | &% | 59 | 7.7 0 0
185 |-/ 21/4 | 1974 | 18/8 [N/14 [10/15] 27192722 | 0719 | 1/10 | 0/10
% | 84.0 | 826 | 69.2 | 35 ] 400 | 95 [ &3 | 0.0 | 9.1 0
i w/l 0 | 29/5 | 15/7 |13/101%3/11]| 5/15 | /18 2/19 | 1/13 | 0/19
B % | 100~ 85.3 | 68.2 | 56.5 | 542 | 250 | 182 |95 | 71 | .0
20 w/l | 1970 | 282 [ 21/1 | 17/7 [12/12]%3/10] 5/13 | 4/23.] 2/17 | 0715
N % | 100 | 93.5 495.5 | 70.8 | 50.0 | 56| 27.8 | 14.8 [\0.5 | O
- w/l | 1671 | 2371 | 254, [21/4 [ 17/4 [ 16/7 (11 | '5/19 [ 4/¥§ [ 0720
% % | 94.1 | 95.8 | 96.7 [~84.0 | 81.0 | 69.6 | 45%.| 208 | 20.0 N O
225 |-WA_| 34701 76/1 | 2370 | 2572 22/3 | 18/3 [ 12/8 11 | 6/19 | 27
% | 100 | 94.1 | 100 | 926 | 88 | 85.71| 60.0 ;
235 |-wA_|z/0[1370 | 16/1 [25/0] 18/T422/2 | 20/4
% | 100 | 100 | 94.1 | 100 | 94.7 | 9z | 83.3
2as /| 1170711270 [15/0 [22/0 [ 1470 [23/0 TN7/2
% | 100 | 100 | 100 | 100 [ 100 | 100 | 89
Bold : #E2<AL
Italic  : FHE10% KA

] 1 2 3 4

(e dtterence)
World Cup 03 &L FARZIBITHEBRLENS
DR R E W X 5 [l it 54T

WX, BaEN -3~0 8 ClaEz
HMOTHIZ, 1~348TIE L%
{HMmLTHEh, -3~3HEMTE
DHFERPFBEELLT L E>TWAEZ
b B i A
3., 7=ILFAvyT 996 LU ‘03
FmAZICH T B158 LI EDOBF
FE (EBR@E) 21T
EBEIZy—LkfroMiE Loy

—ANEOREFET LD, (2200
- TI—LKHv7 '99KE (5788
2 v b, LTty b)) OF—%%

mz, MAkzZ (BF184tv b, KT
188t v b) (2B4T 158 LA & 154
S OB & OB A A 2 3
L7 (F5, #£6) =, LB (w/)
i bty FE/ATEY M %,
FE (%) MRS (34— 714)
PHDOBEERLTV S,
INLDOHEEILDL, BTFoEH
LT LD bty FRED SO
MERBAEI R X Th b, B
HRIIZIE, BT TI320 5 MU EE LR
JEEEDITFTORIZIH (28/31=
90.3%) DR T v PR L 2 595,
- TIX20 MU 4 22U T
9l (29/31=93.5%) DFHL kb,
Fro, LA CTIE24 BRI 4 B
ok — F LSS oMiEfg
H—EL o7 (0/97=0%) DI
HLT, BFTIE4HMBRIZ2 A
LR — F LSS OMifin &
N—FELLh o7 (0/138=0%) -
DIEDL, HIZBF by 7LD
(2B 58205 R, 2581280

-
—

(=]

-
—



12 BEERY Ml 9 —#HA ¥ MHIZE AL — K= r — ADOBHERICIONWT
£7 BTI5EUEO [ERE->3Iab—a ] (%)
score 15sr 16sr 17sr 18sr 19sr 20sr 21sr 22sr 23sr 24sr
15s -18.0 6.0| -11.4 -5.3 -2.0 -0.6
16s Y -9.0 06| -99 bl i -0.3
17s 106 77| =re2| 85| -10f -21| -31] -08
18s -3.1 [z | el 28 -3.8 -1.9 -2.0 -0.4
195 40 -1.9 .S/  s6| 3.2 07 11| -00
20s =1.3 [ 2.8 1.8] 102 7 1.6  -30] -04
21s 1.0 2.3 0.7 1.4|EN5E b [ -9.3 28 1.2
225 0.2 0.6 T 13 81| 82| —sel 30[ 39
23s 0.3 0.8 2.1 1.3 100| -5.7 - -7.6
24s 03 o8l 27/NENAEN -o.z[BNEeS
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score | 15sr 16sr 17sr 18sr 19sr 20sr 21sr 22sr 23sr 24sr
155 | SHAE 33| -38] -0 2.2 7.2 |
165 9.4 -3.8 43| -83 -1.6 76| -07
175 3.4 13.0| T8 3.6) -48| -44 1.1 6.2
185 19 98| 85| TR 7.9] -94 08 -33 8.3
195 9.8 1.6 -6.0 -5.0 U | R 26 52| EE0R
20s 4.5 190 100| -51| -126 -0.9 100 60| -07
21s sl S 33  -36 2.9 5.2 9.8 -20
225 s I O e i I S T
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245 pElE 6o -84 2.0 “Towl
ftalic ¥ Tal— a3 sy H5%LUEEEBE DTN
normal  : £5%LIA
tPZab=ta iy HSRLEREREAEN

CIZONT, AELEBEAETOMENERICHEL -T
W S EWGMD.

4. YIal—TalHEERBEOHR

F#7, #8I1%, 15HDRBROBAERICOVT, 2KET
DEBEE I 2L —2a VX RBLZ:SDTH D0,
ZHEICBTA TERi->3Ialb—2a Al #8BL,
[ £5% #iwil, [5% LA LMl S A% v ], 5% L bt
BHadiwn] @ 385RICERH L.

DL, EREEZEHEERIOOIIAL—T 3
SEEHBTAZEILLE ST, YFEREIIBIAETFL L
UZFOr—stkile —EREREBS 2 LML &
v

BFCIRISEUEOFBEIZBNT, 5% MLV 3L
=¥ a i Y b EREO I AR REYE D A A
TFENDBEL (RTBLIUES DMV L — MR
O, LTI CH LTE 6P, KFICHNT
ty FMERIZV—FLTWAF—ADT0T T HRIFT-T

B e, T bbb v — A RS
WIEHGDE, FRICHLTETR, ¥Y3alb—ay
&b 5% Ll L OB EREPEET LD D
£ (RTBIUKRSOHBKRERS, BT 3EATCHL
TRF206ERT), £y MR, EAPEHL)RT VT —2
BHDE W A5 b,
v. & R

AWFETIX, 7=V FHvy T 03KEBLY ‘99ks
WCBIAEMEF—ALE) LOYX —LFERIZ, T —FK
47 Ml —2IIBT2E5B AP0y PIBE (BF
EHR) » FHBEAEILFY—AYIalb—Yarl, £E
DOREFIERLE B L, 20, LToOmAXEoh
5

L 7=V FAv7 '3REIBIFEY—TL—7»

LD EFE (SOPH) 13BF69.3%, LTF64.9% Th



WL —FK— B

7% H1%5 (2005 13

b, '9KE&DE (BF69.4%, KF63.3%) Liiix
FIRDEER L0 :

2. FHBEEISYIaL—Yar LR Bl
LRALHEETH-Thty MERIZEDIZDORTE
v PMUBPRENICR > TV E, METREMEIMEL &
AEMARONT. T, KFEDIBFOLEMNREL
BHAETOEY MUEIFRENICL D, BEMICIE,
LFHI8HHURRIC S J& (1813) 22 %wE 9
HoXy PRBEIZRLLVWDOIIHLT, BFTi4
HE (1814) To#Ety ML S,

3. T—=NFHy 7 BRFIZBITAHEBOBAREERIL,
Yial—VvaryELBIZRBOBEMERLTSEY,
ty MREIZONT, FABTFOENKFEI 4%
WIBEETEY PRBPRENE Z-TWD, E72,
Bldil, FRATOBLAZLBEOMICEREVH
P A Z R (A

4. T=NVEFHvT 'BREBLIV '99KKXTNISA
LDRBROBFIERL Y IaL—Ya Y HLIIZAKOME
MERLTEY, BFOAEXKFLY Ly PREN
& DM RE 0 18 BIEAMR WV C L A5 h o 720 BAH
i, BFTIR2050U50, 3SAEEDITTVHIEY
HOFBE Ty MNB L %5, KF TII205MBH,
A EEEOTTIFHOERL L S,

KBYCTHRLE, ¥3al—y a2l sBHBER

i, POEBIUSOPELZD LI, EHARE»LOF
B EBAEEEHBLTYS, 2070, FRK&ICBIT
BBMF—ADEHNER, TOBLDOY - LAOBKEICE
HEE&haZ i, NL—F— N LARVIZE LB
DEFPELT, =L A4 2000, BAFLEHT
E5THA.

S, VY=L, H5VIEIREEERELALE,
ZhENLARVTOBABREOHRBFLHLMIL T L
LBz, ERMEF—- 5 ERMAERT I LIZEST, £
NEROBARBICRENZAMMXRLNENII2WT,
ELIHRELED TV LENHELEZ LN, SHOH
RHREE L2,

= 3

1) KGXPo BABE] MBE) dvFhd, &y FERET
LHEEERL TS,

L8 F—LltHL2RENHI L, BLEIREGRNBN:
DENEFNBREGE L o7

FY—HL Y PHIZEBNRL—FK—¥—212BWT, 2T
D) —R3H—ThothEh, Y—THWOBEDI, -7
Y—7HOBEOTNE R D, LENoTY —2I2BIT

i£2)

i 3)

iE4)

iE5)

i 6)

7

1)

2)

3)

4

5)

6)

7)

8)

9)

10)

11)

12)

AMF—LABEOEHEEF— 208 Y —7HBLIURY—
TLY—THII—ET 2.0, 2BEAF0H—7H{OB AN
&L, EBAhOHY—T LI —-THAOBATENEAER,
HEY—LALEDPOEB LU SOPEL 5,

T=NEH T OREOF— ¥ EMR DL, FEEEH
RFIEILL-oTEINEBHMEHZBAHEE (HBMH) 2HM
f%f.‘y)?i)ao

[20s-17) DBFETER DB E955% (21/22) TIWBLET
HoH, [21s-18) BEHDEEN84.0% (21/25) TIFUT
THHDT, 20s-17BFHATIWUELITFALZVWI LIRS,
CORBICHWEYIabL—Y 3 Alild, '99AKRE ‘03K
£%8b¥/-POE, SOPE (BF :PO%E307%., SOP X
693% ¥ .PO®358%, SOP ¥642%) » LML 7,

CORRIBEERFROPOE, SOPEMSHBENLY
Ialb—vasflitolk®Thh, BLD PO X, SOPEN
ZRELIVTS, ShETBLOY—ARMICBVNH S
LWHSLERLTVWAI LIS,

51/ - #ER

WHIEL, [N —F—V o —20BEIZHT 34— A5G
- —H4 Y MBI BEBRBETAKBLIIONVT]
KRAETFALLEN32E, pp 13-24, 2001

EHE M, (KL—F—-AicBi355 ) —#4 ~ MITHORY:
F- 1999 HRL—ABFBFHERKOBEXF—LIZDWT]
ZEHBRLE (REAEFARE B) $27%, pp21-28, 2002
SHEF—BR, [V —K—NDF— LG -5 ) —H1 >~ MY
—LERRIZLT) WRAKFHEAERLEN3S%E, pp89-92,
2000

B, (5 —HRL X MHICE 2L —H— ¥ —LDHH
Bz oV T) BEGARBETFEZHANRI6T, ppl5-19, 2000
HRBE, l')\'l/—:l-\‘—;w:io‘h‘ﬁ.»ZS.‘?i? DS (& IV - [ F
AT AWR-BROBRE ¥ — ADBMIZOWT] R R
=V P REERNTRERCES 2 %, pp67-74, 2001
HKRBE, (2585 —H, ¥ O —FH— ¥ —AIllT
AHRAY —LIZBITEBARTICOVT] BUEKES— Kb
K ER i MAOE S 3%, ppl29-136, 2002

ANER, T5)—HL 2 FHTRESECHANREL -t
Ry 7V RVCB2BAHERENBBHEEER-) S —K
— VRS 2% 1%, pp66, 2000

BEBAL, [NL—HK—RD[HSL K7 ML) —HA L}
HIDEBIZPWT - KELTFORE L b ] BUIEREMKER
FEALEM24%:, pp97-109, 2000

BEWGZ, [NL—FR—=nor—aaii-I0—H4 > FIHA
&35 =477 yO%t] BEERKFEERTRFEBHRL
B4 24, ppld7-157, 2000

HHMEF, (25585 —BL ¥ FREAHES SL—FK—1o
REANBOELICOWT] BELFEFRELESN30%, ppl-
10, 2000

KRR, (L —FK—N ¥ —Al2BF2BHROFN - KEKL
FNRL—=FE = F—=Al22WT -] RNL—FK—LEHRB2EE]
¥, pp29-35, 2000

FHiF, [HSL—H—ADLIalb—ar-5)—KLV}
HY—2s20FH-) BHERELLSAFTFHRFR, WHEAEHE
EHRIRAT, M46%, pp3140, 1998




