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CHAPTER 13

Principal Component Analysis: The
Olympic Heptathlon

alysis on trials comparing
ber of individuals in the

andard deviation for each 3.1 Introduction

The pentathlon for women was first held in Germany in 1928. Initially this

onsisted of the shot put. long jump, 100m. high jump and javelin events held
over two days. In the 1964 Olympic Games the pentathlon became the first
combined Olympic event for women, consisting now of the 80m hurdles, shot,
high jump, long jump and 200m. In 1977 the 200m was replaced by the 800m
and from 1981 the TAAF brought in the seven-event heptathlon in place of
the pentathlon, with day one containing the events 100m hurdles, shot, high
jump. 200m and day two, the long jump. javelin and 800m. A scoring system
is used to assign points to the results from each event and the winner is the
woman who accumulates the most points over the two days. The event made
its first Olympic appearance in 1984.

In the 1988 Olympics held in Seoul. the heptathlon was won by one of the
stars of women's athletics in the USA. Jackie Joyner-Kersee. The results for
all 25 competitors in all seven disciplines are given in Table 13.1 (from Hand
et al.. 1994). We shall analyse these data using principal component analysts
with a view to exploring the structure of the data and assessing how the
derived principal comporent scores (see later) relate to the scores assigned by
the official scoring system.

nB  meanB sdB
13 472 472
51 5.07 5.38
10 251 3.22
79 320 2.46
39 581 5.14
36 476 5.99
9 10.90 7.90
! 3.01 3.32
3 437 537

your own meta-analysis func-
ect sizes and their associated
he overall effect size and its -
1 random effect models. and

13.2 Principal Component Analysis

The basic aim of principal component analysis is to describe variation in a
set of correlated variables, T1,%2,...:%qg: in terms of a new set of uncorrelated
variables, Y1, Y2, - - - » Yq, €2CH of which is a linear combination of the z variables. -
The new variables are derived in decreasing order of ‘importance’ in the sense -
that y; accounts for as much of the variation in the original data amongst all £
linear combinations of z1,z2, ..., ZTq- Then y, is chosen to account for as much
as possible of the remaining variation, subject to being uncorrelated with y1
— and so on, i.e., forming an orthogonal coordinate system. The new variables
defined by this process, y1.Y2.- .-+ Yq: BI€ the principal components.

The general hope of principal component analysis is that the first few com-
ponents will account for a substantial proportion of the variation in the original
variables, 1, T2, ..., Zq. and can, consequently, be used to provide a conve-

J—
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score
7291
6897
6858
6540
6540
6411
6351
6297
6252
6252
6205
6171
6137
6109
6101
6087
5975
5972
5746
5734
5686
5508
5290
5289
4566

run800m
128.51
126.12
124.20
132.24
127.90
125.79
132.54
133.65
136.05
134.74
131.49
132.54
134.93
142.82
137.06
146.67
138.48
146.43
138.02
133.90
133.35
144.02
137.30
139.17
163.43

45.66
42.56
44.54
42.78
47.46

42.82
38.00

42.20
39.06
37.86

40.28
45.44

38.60
35.76

44.34
37.76

javelin
40.28
47.50
44.58
35.68
39.48
39.64
39.14
39.26
46.38

7.27
6.71
6.68
6.25
6.32
6.33
6.37
6.47
6.11
6.28
6.34
6.37
6.05
6.12
6.08
6.40
6.34
6.13
6.10
5.99
5.75
5.50
5.47
5.50
4.88

longjump

24.92
25.61
25.69
25.50
25.23

22.56
26.61
26.16

23.65
23.10
24.65
23.59
24.48
23.59
25.03
23.59
24.87
24.78
24.61
25.47
24.83

run200m
23.92
23.93
24.86
25.00

shot
15.80
16.23
14.20
15.23
14.76
13.50
12.88
14.13
14.28
12.62
13.01
12.88
11.58
13.16
12.32
14.21
12.75
12.69
12.68
11.81
11.66
12.95
10.00
10.83
11.78

1.86
1.80
1.83
1.80
1.74
1.83
1.80
1.80
1.83
1.77
1.86
1.80
1.86
1.83
1.80
1.86
1.80
1.83
1.71
1.77
1.77
1.71
1.68
1.71
1.50

highjump

12.69
12.85
13.20
13.61
13.51
13.75
13.38
13.55
13.63
13.25
13.75
13.24
13.85
13.71
13.79
13.93
13.47
14.07
14.39
14.04
14.31
14.23
14.85
14.53
16.42

heptathlon data. Results Olympic heptathlon, Seoul, 1988.
hurdles

Table 13.1:
Joyner-Kersee (USA)

John (GDR)
Choubenkova (URS)
Schulz (GDR)
Lajbnerova (CZE)
Bouraga (URS)
Ruotsalainen (FIN)
Yuping (CHN)
Hagger (GB)
Hautenauve (BEL)

Behmer (GDR)
Sablovskaite (URS)
Fleming (AUS)
Greiner (USA)
~ Wijnsma (HOL)

"*. Dimitrova (BUL)
Seheider (SWT)
Braun (FRG)
Brown (USA)
Mulliner (GB)
Kytola (FIN)
Geremias (BRA)
Hui-Ing (TAI)
Jeong-Mi (KOR)
Launa (PNG)
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