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Dick ( ril ey statistlccn 

1964 OLYMPIC GYMNASTICS STATISTICS 
II SOME A TTEMOTS AT 

TEAlVI EVALUATION 

by Dick Criley With all the fi gures and stati s ti cs avail ­
a ble on the 1964 Olympi c Games, one might 
think it wo ul d be easy to com e up with a 
s impl e formula for selecting an Olympic 
team: However , if there is, stati sti cs will 
ha ve to provide only a small part of that 
formul a . 

Let us look at Table 3 for a moment. This 
tabl e shows LI S the ave rage scores fo r two 
of our Ol ympians in fou; meets in which 
the Olympic comptll sories and optio,na\ 

TA BLE 3. Mean event score for t wo performers based on scores recei ved in the 1964 North 
American Championships, West Point Ol ympic Qualifiers Meet , King's Poi n t Ol ympi c trials , 
and OlympIC Fina l t ryouts. 

F. Ex. S. H. 
We iss 18.62 18 .77 

CV 4.20 2 .50 
Sakamoto 19.19 18.75 

CV 1.47 1.57 
* Mean based on only three scores. 

EVENT 
H.B. L.H.V. 

18.25 18.9 0 
6.79 0.67 

19. 15* 18.88* 
1.04 2.94 

P.B. 
19. 45 
0 .90 

19.15* 
0 .55 

S.R. 
18. 9 1 
4 .73 

18 .92 
1.13 

Tota l 
112.90 

114.04 

TABLE 4 . Mean compulsory and optional sco res fo r each event for th e Japanese Ru ss ia n 
Germon and U.S. Gymnastics team s w it h the Coeff icient o f va r iability for each s~t. Mean~ 
bosed on 011 six scores. 
Floor Exercise Ja pan Russia Germa n y U.S .A. 

Camp. 9.56 9.55 9 .36 9.03 
CV 0.49 0 .66 1.14 2 .16 
Opt. 9.56 9 .52 9.40 9 .24 
CV 1.40 1.78 1.04 3.3 5 

Si de H orse 
Camp. 9.53 9.42 9 .12 9.24 
CV 0.84 0 .73 1.72 0 .8 5 
Opt. 9.50 9.37 9. 37 9.1 3 
CV 2.17 1.3 3 1.14 2.69 

Still Rings 
Camp. 9 .60 9.55 9 .21 9.20 
CV 1. 56 1.31 2 . 16 1.44 
Opt . 9. 59 9.60 9.45 9.30 
CV 1.26 0.79 0 .92 1.63 

Long Horse Vaul t 
Compo 9. 61 9.59 9.4 7 9.30 
CV 1. I I 1. 18 0 .99 0.98 
Opt. 9.65 9.6 3 9 .5.6 9 .47 
CV 0 .89 0.77 1.15 1.09 

Parallel Bars 
Ca mp. 9 .64 9.6 4 9.43 9.32 
CV 1.17 0. 76 0.49 0.80 
Opt. 9.60 9.58 9.48 9.08 
CV 1.68 1.11 0.89 4.5 4 

Horizonta l Ba r 
Ca mp. 9 .64 9.61 9 .27 9.15 
CV 0 .5 5 0.98 1.57 2.15 
Opt. 9 .55 9.61 9.42 9.10 
CV 1.61 1.84 0.85 1.24 

rou tines were used. In nearly . every event, 
these scores overestimat e the actual score 
rece ived in Tokyo. Could thi s have been 
predi cted ? T o the ex tent that the judging 
in these mee ts was based on the interna­
tiona l sys tem- no; but if one considers that 
many other fac tors effect judgin g, the an­
"WP I" wo uld be yes. 

i\ qatisti ca l technique ' which we can in­
terpret as a measure of the consistency of 
the perfornHlIl ces of the individuals, the 
codficient of varia bi lity (CV ), was used 
un these scores. The greater the CV, the 
:!! H'at cr i ~ . Ih t" variation among observations. 
It "hows us that \\1 e iss was I ikely to show 
grea ter in consis tency than Sakamoto in 
mos t events. Weiss has long been known 
for hi s di sc ipline and consistency in gym­
nast ics and it is not a t all unlikely that 
these 'figures a re of min or s ignifi cance if 
compared with the variability of other in­
di vidua ls over a se ri es of performances. We 
sugges t, then, that thc coeffi cient of vari­
a bilit y may be useful in gau ging the con­
sis tency of an individuals performance if 
there have been suffi cient trial s to provide 
a vaJid test. 

The coe ffi cient of variability may be ap­
plied to a team's performances as well as 
to an indi vidual's. CV values have been 
computed for the top three teams and the 
USA for the optional and compulsory ex­
ercises and are presented with average team 
scores in Table 4 and 5. In the events where 
high CV values occurred there were often 
one, two, or more performances which re­
ce ived scores differing considerably from 
the other scores. The US men can point 
to such instances in the floor exercise, side 
horse, paraJlel bar, and horizontal bar events 
and the US women's team to the side horse 
vault and uneven paral~eJ:,. Indiv,ldull'ls 
oft en perform ed welJ in these events but 
as a team we could not mee t the challenge 
of six good exercises. 

No di scernible pattern is evident in the 
ave rage scores of the top three teams as 
to emphas is on compulsory ·or optional ex­
ercises. The German men and Czech women 
were rather consistently higher on their 
optional exercises while the men's and 
women's teams of Japan and Russia tended 
to excel in the excution of the compulsories. 
Our US teams were ' less consistent in 
their performances, doing better on some 
compulsories in some events and on op­
tionals in others. 

An alm ost obvious conclusion is that we 
need an ov~ raJl strengthening in both com­
pulsori es and optionals of all events. A 
0.1 5 increase in individual perfection per 
routin e could have placed us third instead 
of seventh in the men's events. A 0;15 
increase per performer could have placed 
th e women sixth instead of ninth and a 
stronge r showin g on the aforementioned 
exercises would have been the basis for 
an even bett er placing. These conjectures 
a re based, however , on the potential of each 
team member and his consist ency in work­
in g up to thi s potential. But consistency 
it se lf will not win the Olympics unless the 
scores are on a high level. Thus, the ul ­
tima te crit e rion mi ght be, how consistent 
is the individual a t scoring in high figures? 
(See J anuary and lVlarch issues of the M G.) 

With certain rese rvations we ran an an­
al ys is of va rian ce for the total s of each 
in dividua l on a team in each event. The 
an a lysis uf va ri ance is stri ctly valid under 
def ined conditi ons when the observations 
( in thi s case, the individual s' scores) are 
di s tribut ed normall y about their mean. As 
point ed out earlier, (Ma rch MG ) the scores 



actually we re skewed heavily above the 
mean with a fe w exceptionall y low scores 
draggin g down the Inean. 

There a re o ther a ssumpti ons which we 
mad e that may al so be in va lid. For il;s tance, 
the ass igning of a sco re should be inde pend· 
e n t of the leam aff iliation of the indiv idual , 
bU I s in ce teams co mpe ted on a g iven ap­
pa rat us as a block, we may con f usc the 
average of the team scor e wit h other e ff ec ts. 
If the indi vidua l i, trul y re presentali ve of 
hi s tealll. and if teams d iffer in the ir level 
o f a bilit y, we ca n per haps detec t d iff erences 
a mong teams based on an ave rage of the 
sco res . As Tabl es 6 and 7 illustrat e, s uch 
diffe re nces are not a s ev id ent s ta ti sti ca ll y 
a s visua l obse rvation must have indi cated. 
Again. it mus t be emphas ized tha t these 
means a re based on the sco res of all s ix 
team lII e mbers whereas the tea m s tandin gs 
a re based on the top five pe rforma nces onl y. 
T hus. if one indiv idual did break, the team 
s tandin g was not affec ted. although the 
measu re o f team cons istency, the CV, does 
r e fl eet it. Again, con s isttency does not 
a lone s pell the story . Some team s wit h low 
CV's did not ra nk high beca use the ir l eve l 
o f abi lit y was not as ~g reat as othe r teams. 
On some teams, outstandin g performances 
by a fell.' were enoug h to overcome low 
scores of the others when the defi cie ncies 
were not o f such a magni tude as to lower the 
team ave rage. These teams migh t have had 
a low CV if the top score was not cons id­
ereei. 

One must arrive a t t he conclus ion , then , 
tha t a n ove ra ll s t.ud y o f tea m s tati s ti cs will 
no t necessar ily lead to a method of team 
se lect ion. C reater m in d s t han m ine are 
s trugg lin g: with the problem of fi eld ing the 
bes t tea m poss ibl e whil e taking into consid ­
e rat ion all the com plications which can 
be subj ected to mathe ma t ical test. A stand­
ard of e xce ll ence may b e es tab lished math ­
e lll a t icall y, but thereafter the r eal work 
beg ins. 

Another poss ibility was sugges ted . Is the re 
an event by whi ch one ca n ga in an es ti­
lII a te of th e final ranking of an individ ual 
and poss ibl y his team ? If one event could 
se rve as an indi cator and graphs drawn 
( uch as de mons trated in the \ [arch \IC) . 
mi ght it not se rve as a val ua b le guideline 
in se lect in g: a tea m ? T he an swe r, of course, 
wou ld be NO if an indi vid ua l we re not co m­
pe ten t on a ll appa ra tus. S ti ll , fo r conj ec­
ture's sake, we present the fo ll owing fi gures 
w hi ch sho w the number of times an indi v­
idua l's rankin g in an event was within + or 
- 4 of hi s ; II -around rankin g : 

P ara llel ba rs 
S ti ll rin gs 
Hor izont-; I bar 
Floor exercise 
S ide horse 

\I EN 

Long horse vau lt 

WO\I E N 
Uneven para lle ls 
Bal a nce beam 
Floor exercise 
S id e horse va ult 

42 
31 
30 
22 
21 
18 

25 
24 
21 
17 

W e still ha ve no ind ica tion that one can 
ma th ema ti cally select a top-fli ght gy mnas­
ti cs team. The rein li es the c rux of th e prob­
le m. A ma the matical ·analysis is obj ec ti ve 
and cons iders onl y those factors which can 
be programm ed into it while gY lllnas t irs is 
c rea t ive a nd imag ina ti ve and of ten unpre­
di cta ble . Tryin g to cr ea te a i!y nlllasti cs 
mode l is lik e composin g mus ic on a co m­
put e r. I t ca n be d one b UL the resu it s lac k 
the orig ina lil y a nd s piriL of the art. 

T A BLE 5 . Mean compulsory and opt ional scores for each event f or the Russian, Czechos­
lovakian, Japanese, and U.S. women's gymnastics teams with the Coefficien t of Var iab ility 
fo r each set. Means based on a ll six scores. 
Ftoor Exe rci se Russi a Czech . Ja pan U.S.A . 

Camp. 9.499 9.338 9.377 9.205 
CV 1.50 0.99 I. I 7 1.77 
Opt. 9.577 9.460 9.466 9.277 
CV 1.37 1.74 1.24 1.25 

Side Horse Vautt 
Camp. 9.460 9.472 9.510 9.233 
CV 0.94 1.10 0.63 222 
Opt. 9.499 9.537 9.397 9.088 
CV 1.21 1. 31 0.92 3.17 

Ba lanc e Beam 
Camp. 9.366 9.394 9.255 8.994 
CV 1.12 1.07 1.25 1.07 
Opt. 9.649 9.577 9.438 9.344 
CV 1.43 1.75 1.52 1.36 

Uneven Paralt els 
Camp. 9.505 9.449 9.366 9.094 
CV 0.79 1.05 0.97 3.28 
Opt. 9.260 9.477 9.472 8.572 
CV 3.68 2.51 1.43 7.88 

TABLE 6 . Mean total score for each event for men's gymnastics teams with the Coeff icient o f 
Variabi l ity f or each team. Means based on a ll S IX scores. 

Floor Exercise Side H orse Stilt Rings 
MEAN CV MEAN CY MEAN CV 

I. J.:Jpan 19.15 a 2.42 19.03 a 4.91 9.19 a 1.39 
2. Russia 19.07 ab 1.35 18.80 a 0.85 9. I 5 a 0.98 
3. Germany 18.77 abc 3.14 18.50 a 1.37 8.66 ab 1.41 
4. Italy 18.43 abede 2.52 18.45 a 1.23 8 .52 ab 3.06 
5. Poland 18.66 abed 1.00 18.02 a 2.81 8.45 ab 1.10 
6 . Czechos lovakia 17.07 de 18.98 17.97 a 3.43 8.40 ab 1.47 
7. U.S.A. 18.27 abede 2.68 18 .37 a 1.46 8.50 ab 1.39 
8. Finland 18 .72 abed 0 .87 18 .40 a 1.32 17.82 be 1.50 
9. Hungary 18.24 abede 1.53 17 .94 a 3.04 18.20 ab 1.55 

10. Bulgaria 18.17 abede 2.45 18.25 a 0.87 18 .15 ab 2.66 
II. Yugoslavia 18.00 abede 2.26 18.28 a 3. 13 18.08 b 3.95 
12. Rumania 18.23 abede 2.02 17.95 a 1.24 17.93 be 2.02 
13. Korea 18.26 abede 0.55 17.56 a 6.16 17.73 be 2.05 
14. Switzerland 17 .76 abede 3.56 18 .05 a 3.23 16.97 cd 2 .38 
15. Cuba 17 .45 bede 12.46 15 .94 b 3.03 16.74 d 5.51 
16. Austra lia 17.12 ede 1.0 I 16.18 b 6 .4 1 15.49 e 4 .84 
17. Taiwan 16.78 e 4.00 11. 52 e 28.9 1 16.05 de 6.08 
18. India 14.73 f 21.18 12.43 e 12.92 12.16 f 20.81 
Overall mean 17 .94 17.21 17.57 
F va lue 4.53** 21 . 18 * * 27.39* * 
Overall CV 8.60 13 .6 5 10 .24 

Lon g Hors e Vault Parall el Bars Horizontal Bar 
MEAN CV M EA N CV MEAN CV 

I. 19.26 a 0.79 19.25 a 1.18 19.20 a 0.91 
2. 19.22 a 0.94 19.22 a 0.85 19.23 a 1.23 
3. 19.04 ab 0.90 18.91 ab 0.59 18.70 ab 1.03 
4 . 18.74 be 0.82 18.85 abc 2.13 8.33 ab 3 .65 
5. 18.84 b 1.53 18.36 abc 2.44 8.57 ab 1.91 
6. 18.84 b 1.35 18 .60 abc 1.61 8.35 ab 3.16 
7. 18 .77 be 0 .86 18.40 abc 2.35 8.20 ab 2.93 
8. 18.88 b 1.51 18.56 abc 1.09 8.22 ab 2.23 
9. 18.76 be 1.61 18.59 abc 1.19 8.60 ab 2.87 
O. 18.81 b 1.21 18.22 bed 2.88 8.71 ab 1.39 
I. 18.76 be 1.00 18. 56 abc 2.47 8.28 ab 3.23 
2. 18.75 be 0.69 18.47 abc 1.55 7 .90 b 4. 57 
3. 18.46 cd 0.95 17.92 ede 5.33 8 .35 ab 2.39 
4. 18.97 ab 1.06 18.54 abc 1.21 7.94 b 1. 79 
5. 18 .27 d 1.83 17.57 de 1.83 16.59 e 6 .09 
6 . 18.18 d 1.68 17.23 e 3.46 16.52 c 5.62 
7. 17 .77 e 1.70 13 .35 f 3.42 16.78 e 6 .82 
8 . 17 .34 f 2.37 12.73 f 17.98 9.22 d 31.13 

Overa ll mean 18.64 18 .07 17 .66 
F value 32.88* * 26.98* ' 35.97* * 
Overall CV 3.35 8.63 13.36 
Note: Means f o ll owed by the same letter are not significantly different at the 5 % level 

when Duncan's Multip le Range test for mean separa ti on is used. 
* * Anal ysis of Variance F va lue significant at the 1% level. 

TABLE 7. Mean tota l score for each event for women's gymnastics teams with the Coefficient 
of Variability for each team. Means ba sed on al l six scores. 

I. Russia 
2. Czech. 
3. Japan 
4. Germany 
5. Hungary 
6. Rumania 
7. Poland 
8. Sweden 
9. U.S.A. 

10. Australia 
Overall Mean 
F value 
Overall CV 

Floor Exe rcise Side Horse Vault Bala nce Beam Uneven Par . Bars 
M EA N CV M EAN CV MEAN CV MEAN CV 

19.077 a 16.25 18.960 a 3.23 19.016 a 1.18 18.766 a 2.42 
18.799 a 1.36 19.010 a 1.13 18.971 a 1.40 18 .927 a 1.60 
t 8.844 a 1.13 18.982 a 0.68 18;693 ab 1.22 18.838 a 2.45 
18.782 a 1.79 18.849 ab 1. 77 18.585 ab 1.2t t 8.671 a 1. 05 
18.799 a 1.3 I 18.543 be 0.91 t 8 .760 ab 0.67 18.727 a 1.38 
18.382 a 1.48 18.476 e 2.16 18.438 b 2.70 18 .626 ab 1.04 
18.554 a 1.0 I 18 .582 be 1.40 18.437 b 1. 96 18.255 be 2.43 
18.260 ab 1.67 18.515 be 0.92 18.282 b 0.54 18.210 e ' 1.37 
18 .482 a 1.52 18.321 e 2.55 18 .338 b 1.05 17.666 d 1.96 
17.629 b 1. 00 17.332 d 2.4 t 17.346 c 5.32 16.139 e 3.57 
18.56 t 18.557 18.487 18.282 

24.16** 17.07** 9.24'* 37.66*' 
2.50 2.99 3.21 4.84 

Note: Means f o ll owed by the same letter are no t sig nificantl y different at the 5 % level 
when Duncan 's Multiple Range test for mean separation is used. 

* * Ana lysis of Variance F va lue sign if icant at the 1 % level. 
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