
Supplementary Material: A Multilevel

Bayesian Approach for Modeling the

Time-to-Serve in Professional Tennis

In supplementary work, we explored the additional explanatory value of

minutes played in the match when added to the adjusted model. Below, the

effect of the minutes played is shown for both the male and female servers as

β3. This covariate was entered in the model as a continuous covariate as a single

linear term for the mean of the time-to-serve. We see that, after accounting for

point importance (β1) and rally length (β2), the overall effect of the minutes

played in the match on a server’s pacing time was negligible. This suggests that

the pace for most players is not affected by when the serve takes place in the

match.

Although this appears to be the general pattern for most servers, the server-

specific estimates show that a small number of servers have non-zero posterior
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Parameter ATP WTA
β0 19.03 (18.53 – 19.55) 19.56 (19.07 – 20.07)
β1 7.45 (6.79 – 8.08) 6.07 ( 5.46 – 6.75)
β2 0.47 (0.44 – 0.49) 0.48 (0.45 – 0.51)
β3 0.00 (-0.01 – 0.01) 0.01 (0.00 – 0.01)

Table 1. Adjusted model including minutes played in match (β3) as a covariate. Summaries
show the posterior means and 95% credible intervals.

effects for the minutes in match (Figures 1-2). Servers with a strong negative

effect, like Adrian Mannarino on the men’s side and Alize Cornet on the women’s

side, tend to speed up their pace as a match progresses. Players with strong

positive effects, like Steve Johnson on the men’s side and Svetlana Kuznetsova,

tend to slow down their preparation time as the time within the match increases.
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Fig. 1. Male server posterior means and 95% credible intervals for the effect of minutes
played in match in a model adjusted for point importance and the rally length of previous
point.
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Fig. 2. Female server posterior means and 95% credible intervals for the effect of minutes
played in match in a model adjusted for point importance and the rally length of previous
point.
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