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At 5’9”, with 69 singles titles, Serena Williams is the number one female tennis player in 

the world, and arguably the best female athlete of all time (ESPN).  With 452 aces over 60 

matches (102 in the 2012 Wimbledon Championships alone), S. Williams dominates with her 

powerful and effective serve.  It is simply incomparable, as described by tennis analyst Brad 

Gilbert, “Venus had a really good first serve, but there has never been a woman with such a 

dominant serve. Lots of guys have had great serves. Martina [Navratilova] had a great slice 

serve, but never was a woman this dominant… The reason Serena is going to be able to play for 

a while is that shot is still by far the most dangerous weapon in the game the most reliable in the 

game and the only one you control” (ESPNW).  However it is not just her power driving her 

success, but also a brilliantly executed strategy at a blistering pace.  In this paper, Serena’s 

unique spinning toss and close practice of mixed strategy equilibrium due to her immunity from 

the timing variable as factors of her success are examined. 

In professional tennis, with service speeds upwards of 100 miles per hour, the placement 

of the ball by the server and prediction by the returner are decided almost simultaneously, but not 

quite, as opposed to soccer penalty kicks (Wiles).  Thus, the advantage of Serena’s power is its 

effect on her opponent’s reaction time, increasing the likelihood of an ace (ESPNW).  However, 

this speed has minimal impact on her opponent’s prediction of the ball’s placement, as the 

prediction is typically founded upon several indicators prior to contact with the ball, namely, the 

toss (Perrotta).  William’s toss is unique in both her consistency and her method (Perrotta).  

While classic instruction teaches more of a lift rather than a toss with little to no spin (such as 

Roger Federer’s textbook toss), Williams holds the ball lower in her hand and rolls it off her 

finger tips spinning, allowing her to hit the ball while she moves forward, concealing her 

placement (Perrotta).  Because she hits the ball moving forward, her contact is remarkably 
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consistent, overlapping in a small cluster, limiting her opponent’s knowledge of her placement 

(Perrotta). For example, in the first three rounds of Wimbledon this year, all of her serve contact 

points were within seven inches of each other.  Most other players will strike the ball in different 

places according to the type of serve they intend, for example, hitting the ball a bit behind them 

when they want to generate topspin (Perrotta). It seems that there would be a tradeoff in 

practicing this technique, but according to S. Williams, the move is instinctual (Perrotta).  She 

claims that a conventional toss disrupts her rhythm and affects her serve. Thus it is with this 

dominant strategy in conjunction with her expertly employed mixed strategy that Serena 

Williams distinguishes herself from the other masters of the sport. 

The placement of a serve, to the right, left, or body of the returner, is crucial, as it dictates 

where the opponent will return the serve (Cignarelli).  The correlation, even at the professional 

level between specific serves and returns is so strong, that the type of rally can almost always be 

selected by the server as seen below in Figure 1 (statistically improbable options have been 

eliminated for simplicity) with payouts listed as the rally achieved based on the side of court the 

server is in when the point begins (Cignarelli).   
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Figure 1: 
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The server can choose to hit either the forehand or the backhand for both himself and the 

returner, as only few returners, including S. Williams, are capable of changing the rally set up by 

the server (Cignarelli).  However, S. Williams is equally skilled in both her forehand and 

backhand and thus she does not need to play to one of her particular strengths, but may choose to 

exploit an opponent’s weakness.   

Logically, S. Williams would place her serve consistent with mixed strategy equilibrium 

as per Mark Walker and John Wooder’s research (Wiles). However, their research also revealed 

that professional tennis players “’switch up’ their service choices more than is consistent with 

purely random play” (Wiles).  Joel Wiles, in his Honors Thesis at Duke University, hypothesized 

that “this result can be explained by a short-term timing effect where a serve that has just been 

hit is, ceteris paribus, less effective on the next point” (Wiles).  In other words, one cannot 

optimize the chance of winning the match or the set or the game by optimizing the chance of 

winning each point independently, but must account for a timing variable, relating the current 

point to those previous to it (Wiles).  This phenomenon is accredited to players learning as they 

play and thus points at the beginning of a game are different than those at the end (Wiles).  This 

does not exist in soccer penalty kicks (which follow a similar line of strategy) because penalty 

kicks are taken by the same player against the same goalie infrequently as compared to serves in 

tennis that occur with each point (Wiles).  Baseball teams likewise try to prevent their opponents 

from “learning” during the game by using pitchers with unusual deliveries only as relief pitchers 

(Wiles).  Tennis players, however, do not enjoy either of these strategies and thus must “switch 

up” their serves more than according to typical mixed strategy equilibrium relative to their 

previous serves (Wiles). 
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At the beginning of the game, the returner is unfamiliar with the timing of the serve and 

the server is perhaps not warmed up (although this effect is diminished at the professional level) 

(Wiles).  By the end of the game however, the server is comfortable and perhaps the returner has 

been able to adjust to the timing of the serve, if they are able to read it and the server has not 

adequately “switched it up” (Wiles).  Klaassen and Magnus’s research further supports this claim 

that tennis players can learn throughout the match, finding “that service dominance decreases in 

a small but statistically significant way through the end of the third (second) set” (Wiles).  This 

evidence however, does not support that players can learn in the short term, from point to point 

(Wiles).  Wiles’ own analysis with regard to the “timing variable” suggests that a little under half 

of the variance from the mixed strategy equilibrium can be attributed to the short term timing 

(Wiles).  Wiles then suggests, but does not support, that imperfect recall, inability to choose 

perfectly random serves, and a lack of mental energy to devote to this strategic planning during a 

match may cause this additional variation from mixed strategy equilibrium (Wiles). 

Serena Williams’ serve is so successful not only because of its power, but also because of 

her unique toss that not only prevents immediate prediction, but also prevents learning.  S. 

Williams should then “switch up” her serve less, and follow an exact mixed strategy equilibrium 

more closely to maximize her chances of winning since timing has a lesser effect on her success 

in a perfect strategy. The equity between her forehand and backhand allow her to be even more 

effective in serving according to mixed strategy equilibrium, as she does not need to favor a 

particular type of rally. It is this unique combination that has allowed her to dominate the game. 

It is because of her unique serve that she is in contention for the title of greatest female tennis 

player of all time with the likes of Steffi Graf and Martina Navratilova.  Quite simply, her serve 

is legendary. 
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