
PERFORMANCE MODELLING OF OLYMPIC TRIATHLON RACES OF THE 

WORLD TRIATHLON SERIES 2015

Introduction
Olympic triathlon races (OT) consist of

three main segments: 1.5 km swimming

(S), 40 km cycling (C), and 10 km running

(R), and two transitions (T1 and T2).

Different studies have focused on

performance in each segment and its

relation with the overall final time in OT

(Dengel et al. 1989; Millet & Benteley et al.

2004; Fröhlich et al. 2008).

Ofoghi et al. studied performance

differences in each segment between

triathletes grouped according to the final

place (Ofoghi et al. 2015). Multivariate

discriminant function models offer better

modeling capabilities compared to previous

approaches.

Aims
To determine the influence of previous

segments on overall performance.

To assess the predictive capacity of

multivariate discriminant function models

on final placement in the best world OT

races.

Methods
Results of the World Triathlon Series (WTS

2015) OT races were collected from the

ITU website (http://wts.triathlon.org).

Performance results included the time for

each segment (S, C, R), the transitions

(T1, T2), and the overall final time (FT).

The results of the first 50 finishers in each

race were analyzed and categorized into

five groups: (a) top ten (1–10th); (b) 11–

20th; (c) 21–30th; (d) 31–40th; and (e) 41–

50th.

Mean (±SD) were calculated for all

variables and for each race and group.

Gaussian distribution was checked by the

K-S test with Lilliefors correction, and the

Levene test assessed homoscedasticity.

One-way ANOVA was used to test race

differences for all performance variables.

Scores were standardized (Z-scores) to

allow inter-race comparisons.

Multivariate discriminant function analysis

was performed to determine whether sets

of independent variables were effective in

predicting final triathlon placement on each

race and throughout the entire season.

Leave-one-out cross-validation (LOO-CV)

was implemented to ensure the validity of

each discriminant model. The level of

significance was set at p<.05. Statistical

analyses were performed using IBM SPSS

Statistics v.19.

Chaverri D., Iglesias X., Rodríguez F.A.

Institut Nacional d’Educació Física de Catalunya, Universitat de Barcelona, Spain

Results

Supported by:

Table 1. Results (mean± SD) for each WTS 2015 race, as well as for the pooled four races, including

time on each leg and transition in absolute values (hh:mm:ss) and relative (%) to overall final time

Swimming T1 Cycling T2 Running Overall

Gold Coast 18:18 ± 0:04 0:27 ± 0:00 58:50 ± 0:04 0:24 ± 0:00 32:21 ± 0:14 1:50:19 ± 0:17

16.6 ± .07 .4 ± .01 53.3 ± .13 .4 ± .00 29.3 ± .15

Auckland 19:02 ± 0:04 0:54 ± 0:00 1:06:51 ± 0:15 0:33 ± 0:00 33:11 ± 0:13 2:00:30 ± 0:27

16.8 ±.05 .7 ± .00 55.5 ± .10 .5 ± .00 27.5 ± .12

Chicago 16:55 ± 0:02 1:07 ± 0:00 57:24 ± 0:03 0:30 ± 0:00 31:12 ± 0:08 1:47:08± 0:09

15.8 ± .04 1.1 ± .01 53.6 ± .10 0.5 ± .00 29.1 ± .10

Stockholm 19:01 ± 0:34 0:46 ± 0:00 1:00:08 ± 0:11 0:30 ± 0:00 31:57 ± 0:13 1:53:03± 0:20

17.6 ± .04 .7 ± .01 53.1 ± .11 0.4 ± .02 28.2 ± .13

Yokohama 18:25 ± 0:02 1:04 ± 0:00 57:38 ± 0:04 0:23 ± 0:00 32:10 ± 0:13 1:49:39 ± 0:15

16.8 ± .04 0.97 ± .01 52.6 ± .13 0.4 ± .01 29.3 ± .15

WTS 2015 18:20 ± 0:07 0:52 ± 0:00 1:00:08 ± 0:14 0:28 ± 0:00 32:10 ± 0:06 1:52:05 ± 0:19

16.5 ± .05 .8 ± .02 53.6 ± .08 0.4 ± .00 28.7±.07
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Figure 1. Stacked percentage bar plot of

classified triathletes in each performance

category group by the FDF on each race and for

the entire season

 There were differences among races for all

performance variables (p<.05) (Table 1).

 Only the R leg was included in the first

discriminant function (FDF) of each model,

explaining 96%–100% of FT variance.

 When all segments were included in this

FDF, the R leg plays the most important

role (st. coeff.: 1.074 to 1.342), followed by

the C (.776 to 1.024) and S (.519 to .782)

legs (Table 2).

 80% to 92% of the athletes were correctly

classified by the model when races were

analysed separately (76% to 88% by LOO-

CV), but only 69% (67% by LOO-CV)

when races were pooled (Figure 1).

Conclusions
 In line with previous studies, the running

leg showed the largest weight (Dengel et

al. 1989; Millet & Bentley 2004; Ofoghi et

al. 2015), and the greatest discriminant

power.

 Olympic triathlon performance can be

satisfactorily modelled using multivariate

discriminant function analysis for a specific

race, but not from pooled results from

various races.

Standardized coefficients % of 

variance

Model           

p-value                  Swimming T1 Cycling T2 Running

Gold Coast .782 - .776 - 1.342 98.3 < 0.001

Auckland .519 - 1.024 - 1.074 96.6 < 0.001

Chicago - - - - 1.000 100.0 < 0.001

Stockholm .720 - .826 - 1.240 97.4 < 0.001

Yokohama - - - - 1.000 100.0 < 0.001

WTS 2015 .457 .377 .589 - 0.972 98.3 < 0.001

Table 2. Standardized coefficients for the first discriminant function. Model p-value is the alpha-error

for the discriminant model and percentage of overall performance explained variance
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