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Volleyball Game Analysis
—— About Break Even Point ——

Tadao MIYAKOZAWA, Shinji TOCHIBORI, Yuzo FUKUHARA
and Seiji OHSAWA

The purpose of this study was firstly to find out the Break Even Point (B. E. P.) of each skill by
Spike Point (KP), Block Point (BP), Service Point (SP) and Point of Error (MP) in different levels.
Secondly to investigate how to use B. E. P. in the actual matches, and to prove our hypothesis
that one team gets 5 points with Service Points plus Block Points in a set, the team will get the set.

Methods

1) Samples

The Samples consisted of Kanto Intercollegeate Volleyball First Spring League in 1980, Men’s
varsity team (30 games, 111 sets), Women’s varsity team (15 games, 50 sets), and Highschool Spring
Invitational Matches Volleyball Tournament in 1980 (Boys:31 games, 73 sets, Girls:31 games, 68 sets).
2) All matches were classified into winning sets and losing sets. They were summed up every point
in KP, BP, SP, MP, the compound point I (KP+BP+SP), the compound point II (KP+BP), the compound
point III (KP+SP), and the compound point IV (BP+SP).
3) The ratio of winning and losing were calculated every point in 8 items (KP, BP, SP, MP, the com-
pound paint: I, II, III, IV.).
4) The Regression Equation, Correlation Coefficient and the theoretical estimated B. E. P. were
computed at 8 items by the ratio of winning and losing.

Results

1) By analysing B. E. P., it was found the game characteristics of the different levels and the difference
between male and female.
2) The hypothesis that one team gets 5 points with Service Points plus Block Points in a set, the team
will get the set, was confirmed as following:

Men’s varsity team 57% (Probability of winning)

Women’s varsity team 74%



Highschool boys’ team 53%
Highschool girls’ team 55%

3) It might be able to estimate the tendency of the winning and losing by using B. E. P. in actual match.

4) To increase the points of the skill which is lower B, E. P. (e. g. Spike Point of Men’s varsity team

and Service Point of Women’s varsity team.) easily lead to the winning set.
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Table 1. The Winning Percentage (W%) and The Losing Percentage (L%) of University Men
Point o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Item
KP w 0 12 30 41 55 66 86 80 100 100
L | 100 88 70 59 45 34 14 .20 0 0
RP w 15 12 25 64 57 73 77 178 100
L 85 88 75 36 43 27 23 22 0
SP w 38 46 71 56 67 100
L 62 54 29 44 33 0
MP Wl 73 80 8 53 45 32 19 13 13 0
L 27 20 14 47 55 68 81 87 87 100 . .
I. KPHBPHSP W 0 0 0 0 8 13 17 26 52 71 62 93 100 86 100 100
L | 100 100 100 100 92 87 83 74 48 29 38 7 0 14 0 0
II. KP+BP w 0 0 9 0 6 19 29 59 54 87 83 100 8 100 100
L | 100 100 91 100 94 81 71 41 46 13 17 0 14 0 0
III. KP+SP w 0 0 12 29 37 56 76 68 93 90 * 50 100
L 100« 100 88 71 63 44 24 32 7 10 50 0
IV. BP+SP w 14 9 18 31 46 66 69 74 93 100 100 100
L 86 91 82 69 54 34 31 26 7 0 0 0




Table 2. Abrivation of Winning and Losing Sets
in Each Levels

University Men Winning sets (U.M.W.)-A
University Men Losing sets (U.M. L)) -B
University Women Winning sets (U.W.w)-C
University Women Losing sets (U.W.L)-D
High school Boys Winning sets (H.B.W.) -E
High school Boys Losing sets (H.B.L) -F
High school Girls Winning sets (H.G.W.) -G
High school Girls Losing sets (H.G.L) -H
REG. T B.E.P.
U.M w 12.350X +  2.822 1989 * 3.82
L | -12.350X+ 97178 -.989 * 3.82
uw \ 10.533X - 5.200 .886 * 5.24
"L | -10.533X + 105.200 -.886 * 5.24
HB w 13.833X - 5.777 957*% 4,03
) L | -13.833X+ 105.777 -957*% 4,03
HG w 12.024X - 3.309 991 * 443
T L | -12.024X + 103.309 -991* 443

(*)  Indicate to statisticaly significant levels. (0.01)

U. M.: University Men
U. W.: University Women -
H. B.: High school Boys

H. G.: High school Girls
W: Winning sets
L : Losing sets
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Fig. 2 B. E. P. and Regression Equation in the KP.
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Table 4. The Regression Equation, Correlation
Coefficient and The Theoretical Esti-
mated B. E. P. in the BP

REG. r B.E.P.
Uy W | 10850X+ 12267 .952% 3.47
o 1 -10.850X +  87.733 -.952% 347
uw W 11.893X+ 27321 .903* 1.90
UL | -11.893X + 72,679 -.903%  1.90
wp W[ 11517X+ 11267 .941* 3.36
) L | -11.517X+ 88733 -941* -3.36
mG W[ 12464x+ 23750 954 2.10
L | -12.464X+  76.250 -954% 2,10

(*)  Indicate to statisticaly significant levels. (0.01)
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Fig. 3 B. E. P. and Regression Equation in the BP.

Table 5. The Regression Equation, Correlation
Coefficient and The Theoretical Esti-
mated B. E. P. in the SP

REG. r B.E.P.
oom W[ 10229X+ 37429 871* 122
"L | -10229X+ 62571 -871% 122
vw W 13886X+ 28952 .950*  1.50
"7 L | -13.886X+ 71.048 -.950* 150
mp W | 6314X+ 40381 470* 152
L | -6314X+ 59619 -470% 152
mg W| 13657X+ 23524 963% 193
L | -13657X+ 76476 -.963%  1.93

(&) Indicate to statisticaly significant levels. (0.01)
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Fig.4 B. E. P. and Regression Equation in the SP.
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Table 6. The Regression Equation, Correlation
Coefficient and The Theoretical Esti-

mated B. E. P. in the MP
REG. T B.E.P.
U.M W | -9.733X + 85.200 -.957* 3.61
UL 9.733X + 14.800 957 * 3.61
U.W w -9.000X + 80.444 -—.843* 3.38
L 9.000X + 19.556  .843 * 3.38
B W 1-10.783X + 90.578 -970* 3.76
) L 10.783X + 9422 970 * 3.76
H G w -2.167X+ 67.833 -.190* 8.23
L 2.167X+ 32.167 .190* 8.23

(*) Indicate to statisticaly significant levels. (0.01)
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Fig. 5 B. E. P. and Regression Equation in the MP.
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Table 7. The Regression Equation, Correlation
Coefficient and The Theoretical Esti-
mated B. E. P."inthe I (KP+BP+SP)

N ED b, IRCKABEAOBDLLBRICKE REG. r B.E.P.
BEENZRIFLTHBECEERLTVWS EED UM W [ 10203X- 34390 .966*  8.27
h3, BREFIRBWTIE, FL HEBEMEL, ' L |-10.203X+ 134.390 -.966*  8.27
BEOAEINS W, Thi I RIT L BIESE w 13.167X - 62.167 .953 % 8.51

o A b ) f?”f\ UW oy 1-13167X + 162.167 -.953%  8.51
BEVBEICEG TV, T RICL B8 N
POBNBEIE > T F 27— 2% <A BB [ 500k + 158218 -.922%  8.83
S, BIRKIRFEP, BENLSEOARARES, G W 12.217X - 60.611  .860 * 9.05
BEROARRRBEN LA VR Y NS AREST S "L |-12217X + 160.611 -.860*  9.05

& 7\’))%? LWWieHic, TOLIBERELZRLTH (’i‘) Indicate to statisticaly significant levels. (0.01)
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Fig. 6 B. E. P. and Regression Equation in
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Table 8. The Regression Equation, Correlation
Coefficient and The Theoretical Esti-
mated B. E. P. in the II ‘(KP+BP)

REG. r B.E.P.
EOEHTOFPLFLD bREC, R~V w [ 9764X~ 19731 960*  7.14
MWREE L~ LD KX WERDS SN L] -9.764X + 119.731 -.960*%  7.14

EHEBAT (KP+SP) itonTid, K¥8ET Uow. W | 10915X- 24564 .866*  6.83

N s o N N : : - . - . * .
120 BSA0D 3 BHC W ~HIBIASE S , KERTF RO o
w5 = . . i - 1.5 . 7.84
m?ﬁﬁimﬁmto (Table 9, Fig. 8) BB | -12433X + 147.567 -.903*  7.84

78 2L

.::ﬁ)?.ﬁ}ﬁ]]IbC’Jb\’C@LEﬁ@QEE&i, RFERTF _— W 8.418X - 12.891 .726 * 7.47

NS OVERIDSA S, B.E. P20 Ti, K ' L | -8418X+ 112891 -726*  7.47

F, BREBILTFBBFLD SbREL, REV

(*) Indicate to statisticaly significant levels. (0.01)
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Fig. 7 B. E. P. and Regression Equation in
the II (KP +BP)
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Table 9.

The Regression Equation, Correlation

Coefficient and The Theoretical Esti--
mated B. E. P. in the III (KP+SP)

REG. T B.E.P.

UM w 8.718X +  3.236 .864 * 5.36

R ¥ -8.718X + 96.764 -.864*  5.36
Uw w 11.383X - 28.128 . 951 % 6.86

7L | -11.383X + 128.128 -.951 * 6.86
A B W 10.709X - 4363 969 * 5.07

) L | -10.709X + 104.363 -.969 * 5.07
H G w 11.933X - 23.733 953 * 6.17

"7 L | -11.933X + 123.733 -.953 * 6.17
(*)  Indicate to statisticaly significant levels. (0.01)
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Fig. 8 B. E. P. and Regression Equation in
the III (KP +SP)

Table 10. The Regression Equation, Correlation
Coefficient and The Theoretical Esti--
mated B. E. P. in the IV (BP+SP)

| REG. 1 R.E.P.
om W ' 10.764X + 3.564 984* 431
L | -10.764X + 96.436 -.984*  4.31
vw W 14119X+ 4833 987* 3.9
"oyl -14.119X 4+ 95.167 ~987*  3.19
g v 7.483X+ 15917 .748* 4.55
’ L | -7.483X+ 84.083 -.748* 455
ac W 9.655X + 6.855 .897* 4.46
"Ml -9.655X 4+ 93.145 -.897*  4.46
(*) Indicate to statisticaly significant levels, (0.01)
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