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PREFACE TO THE NEW EDITION

The sports world is very coy about its interest in mathematics. Commentators will play down their ability to do mental arithmetic. We even heard one apologise after converting the speed of a tennis serve from kilometres per hour to miles per hour! And any discussion in which the ‘maths’ goes deeper than that will invariably be sidelined as geeky.

And yet … the fact is that most participants in sport are mathematicians. They have to be, because sporting success and failure are predominantly measured using numbers, and also because many of the tactics essential to a competitor require logical, analytical thought that is, essentially, maths. It may not be maths in the form that we did it at school, but the nature of the thinking is just the same.

A snooker player starting a break might not consciously be doing maths, but they are making sophisticated decisions based on angles, reflections and probability before taking on a particular shot. And when a national football team is battling to get enough points to qualify for the next round of the World Cup, the airwaves are filled with pundits and members of the public talking through the complex permutations and conditions for success.

So in this book, we will stand up and be counted. We are interested in sport, but we are also interested in mathematics, and when the two worlds meet – as they often do – the combinations can be fascinating. (Indeed, in the pages that follow there are some tips that coaches in a variety of sports could certainly use to their advantage.) Sometimes mathematics can provide new insights into sporting strategies. At other times, maths merely offers a deeper understanding of what we all instinctively know. And sometimes it simply throws up curiosities. A football fan once wrote to his local newspaper that ‘The only point worth remembering about Port Vale’s match with Hereford on Monday was the fact that the attendance figure, 2,744, was a perfect cube, 14 x 14 x 14’. No doubt that disillusioned supporter will find further nuggets in the pages that follow.

We considered carefully how much explicit ‘maths’ to include in the text. Although we have occasionally written down formulae, our decision was that many readers would prefer to gloss over the justifications, and read about the conclusions. But those with a taste for mathematical detail should visit the Appendix, and consult the many excellent references that we have used in compiling this book.

Our first thought was to devote each chapter to one sport. However, as we gathered more material, it became clear that certain themes cross between sports, and often the links between two sports can be stronger than those within a single sport. We didn’t begin with the notion of one chapter connecting boxing to figure skating, or another linking football to golf, or snooker to rugby. But that’s the way it has turned out.

It’s not a coincidence that much of the maths in this book is concerned with chance. There isn’t a single sport where probability and luck doesn’t come into play in some form. Sometimes it arises in unpredictable, and uncontrollable ways – the toss of a coin, an unfortunate injury or the intervention of the weather, for example. At other times, though, a sports player’s analysis can help him make the most of the situations that he faces, and plan for all eventualities. As the golfer Gary Player once said: ‘The more I practise, the luckier I get’.

This is a dip-in book, without any obvious beginning, middle or end. But if there is one theme that unifies it, it is that maths and sport are inextricably linked. For those who ask the question ‘What’s the relevance of maths?’, we hope this book provides at least part of the answer. And we hope it is as much fun to read as it was to write.

Throughout this book we have used and commented on findings from a host of different research papers and articles over the years. Rather than giving credit to named mathematicians and statisticians within the text we have listed the works that we have consulted in the reference section (at the end of the book). Of course all credit is due to those original researchers and any errors are ours.

Many others have given us valuable insights. For the original edition, we were particularly grateful to Richard Harris, John Hawksworth, Chris Healey and Trevor Field, and for this new edition we’d like to add Benedict Bermange, Colin Mayes and Pete Barker for helping us bring the stats and examples up to date. Special thanks also to our editor Katie Hewett and to Nicola Newman at Portico Books for their creative support throughout.


CHAPTER 1

HOW TO WIN MORE GOLD MEDALS

And how many medals your country might expect

Ethelbert Talbot is not a name that naturally trips off the tongue when it comes to great sporting quotations. It was he, however, who in 1908 delivered a sermon at St Paul’s Cathedral that included what was to become an immortal line:

The important thing in these Olympic Games is not so much winning as taking part.

Pierre de Coubertin, founder of the modern Olympics, heard the sermon and adapted this line to become the creed for the movement. It’s a creed that sits comfortably with the general public, but not necessarily with the media or with government, who deep down know that from their point of view, it’s not so much the taking part that is important, but the tally of medals.

For years, the greatest battle to top the medals table was between the USA and the former Soviet Union. For the remainder of the twenty-first century, it may well become China versus the Rest of the World. But it’s not just the big countries that want medals. The tiny island nations cherish the achievement of a single bronze just as much. The question is: are there tactics that a country can use in order to get more medals? And when does the athlete of modest abilities have the best chance of getting onto the podium? In the eyes of the world looking at the medals table, all golds are equal. But to misquote George Orwell, some golds are more equal than others.
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Jessica Ennis-Hill, Olympic Gold medallist and World Champion heptathlete.



The benefits of size

Money is one obvious route to winning more gold medals. There is a good correlation between the wealth of a country and the number of medals that it wins. There are two reasons for this. Countries with a high Gross Domestic Product (GDP) tend to have a large population, and the greater the number of people, the more likely it is that a star athlete is among them. But wealth also brings with it the luxury of being able to invest in sports amenities, and big countries like to make their presence felt too, so it becomes politically important to register on the medals table.

Calculating the medal points for the 2016 Rio Olympics using the traditional method of three points for gold, two for silver and one for bronze leads to a scatter chart of medal points against GDP. Many countries do seem to fit quite closely to the line that we have somewhat arbitrarily drawn through zero and through China’s point on the chart. Those countries that are above the dotted line have performed better than the link would suggest, while those below have performed worse.
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The diagram above highlights some notable exceptions, namely those countries well away from the line. Of the leading countries, the UK performed exceptionally well, even better than when London hosted the Games in 2012. Kenya, Jamaica and Cuba showed their traditional strengths in distance running, sprints and boxing, and Russia does well, having a low GDP for its large population. Australia’s passion for sport is such that its place on this chart does no more than nod at its expectations.

South Korea is not normally seen as a sporting nation – in athletics, its last medal was in 1996 – but it consistently ranks high in these tables, because of its strength in archery, judo and taekwondo. (And in the Winter Olympics, look out for South Korean speed skaters.) Japan won 41 medals in Rio, just two of them in athletics, but they were prominent in gymnastics, wrestling and judo.

On the other axis, the country that stands out is India. Despite a population of over a billion people, India obtained just one Silver and one Bronze in 2016. Part of the explanation is down to the country’s overwhelming passion for cricket, a sport that hasn’t appeared in the Olympics since 1900. That’s another rule for getting medals: make sure you concentrate on sports that actually feature in the tournament.


Why big countries win team sports



There is another, more subtle reason why large countries might be favoured when it comes to winning medals. Many medals are for teams, rather than individuals. This doesn’t just mean the traditional team sports like hockey and basketball, but sports where individual performances are added together, such as gymnastics, and the relay races in athletics and swimming.

Team sports favour big countries. You can just about imagine a Liechtenstein runner winning the 400 metres, but you can’t imagine that country winning the 4 x 400 metres relay. In fact there is a mathematical reason why team sports favour big countries disproportionately.

In sports for individuals, it would seem reasonable to expect the chance that the winner comes from a particular country is simply proportional to that country’s size, all things being equal. But the number of ways of choosing two people, for sports like doubles in tennis or badminton, depends on the square of the population size. So if one country has three times the population of another, its winning chance here should be three-squared or nine times as large. With larger teams, such as the teams of four for a relay, the relative strength of a ‘wealthier’ country gets even higher. The moral of this argument is that smaller, poorer countries should invest in individuals, leaving the team sports to richer nations.



Reducing the competition

There’s another simple principle for improving your chances of winning gold, and it is connected to money. Keep the number of competitors down to a minimum. The fewer rivals you have, the better your chances of winning.

One of the best ways of excluding other competitors is by pricing them out of the market. So for a country in search of gold, the Marathon is unlikely to be fertile ground, the problem being that everyone can take part. On the other hand, if the sport in question needs, say, an expensive yacht, then many countries are excluded simply on cost grounds, and others are excluded because they are landlocked. We don’t expect a Nepalese yachtsman to be standing on the podium collecting a medal any time soon.

Sometimes, intrepid teams can achieve remarkable things despite the lack of amenities – the feats of Jamaica’s bobsleigh teams in several winter Olympics being a glorious example. But these are the exception.

Other sports requiring extremely pricey equipment include cycling, rowing and (if you can call a horse ‘equipment’) show jumping. Competitors in these sports rightly point out that the competition for medals is still extremely fierce, but the entry-level costs mean that a huge proportion of the world’s population is effectively excluded from taking part.

Multiple golds versus all-round winners

There are also some sports where an individual has the opportunity to win several medals using the same basic skill – in swimming for example. So the cynical country looking to improve its medal count might hit the jackpot by concentrating on exclusive sports where a number of medals are available.

In several sports, there have been competitors who achieved success in more than one event. Kelly Holmes, Jesse Owens and Emil Zatopek all won golds in different athletics events, but these pale in comparison with the swimmers. The greatest feat used to be considered as that of Mark Spitz, who won seven gold medals in 1972. But Michael Phelps won 28 medals, 23 of them Gold, between 2004 and 2016, eclipsing Soviet gymnast Larissa Latynina’s 18 medals (9 Gold) from 1956 to 1964.

Nobody will dispute that to win one gold is a great achievement, and that to win two or more is remarkable. Yet there is something unsatisfactory about the fact that multiple golds are almost always won in disciplines where there are several similar contests, but over different distances.

After all, if a swimmer can win the 100 metres freestyle by a clear margin, it’s not altogether surprising that they can win the 200 metres and even the 50 metres. Take the argument to an extreme: we could see a 100 metres race, a 120 metres race and so on, and award a gold medal in each. The same couple of swimmers would likely share all the golds between them, adding massively to their countries’ tally.

In contrast, multi-discipline events are almost worthy of more than one medal. It seems rather unfair that the men and women who win the decathlon and the heptathlon get only one gold medal each. These competitions are spread over two days, and are widely regarded as the best tests of who is the leading all-round athlete.

If they are to be fair tests, then the best sprinter should be no more and no less likely to win than the best jumper or the best thrower. When, for example, fibreglass came into use, dramatically increasing the heights jumped in the pole vault, the scoring system was soon adjusted to bring the specialist vaulters back into line.

In practice, proficiency in some events often goes with proficiency in others – top sprinters are often successful long jumpers, and good discus throwers can usually put the shot well. To achieve fairness, it doesn’t really matter if one of the events consistently tends to score even 100 points more than the rest, as all competitors get the same benefit. But it is important that the variability of the scores across the events is similar. If one event tends to display much more variability than the rest, then the specialists in that event will be favoured. The reason is that those who are best in that event will score more extra points (above the event’s typical score) than those who are best in events that show less variation.

A study of five decathlon world championships reached clear conclusions. Except for the 1500 metres, the variability of performance within the field events was rather more than in the track events.

The 1500 metres is always the last event, and by the time it starts, most competitors will know that they are well out of the medals. This reduced incentive to press to the limit might partly explain why the performances in it are so variable. So if we set aside this last event, it looks as though the decathlon set-up favours the throwers rather than the runners.

This same study confirmed what you might expect. Athletes achieving high scores on the shorter track events tended to score highly on the long jump; and the scores for the three throwing events were strongly linked. But there were also some surprises: good throwers tended to be good pole vaulters, while the best high jumpers were often strong in the 1500 metres.

If you had to use performance in just one of the ten events to predict the winner of the decathlon, which would you plump for? You are looking for an event with ‘transferable skills’, and the answer might change if the scoring system changed. But at the moment, the answer is the long jump, just ahead of the discus throw. So if any decathlon coach is scouting for talent, they might hang around the long jump pit, and take the best jumpers for a try-out with the discus. It’s no coincidence that Britain’s best ever decathlete, Daley Thompson, was a long-jumper first.


Puzzle – Sports Segregation



One oddity about Olympic sports is the sometimes arbitrary way that some sports segregate competitors into categories while others don’t. You can be of (relatively) slight stature and still win gold as a weightlifter, a boxer or a judo or taekwondo fighter by competing as a flyweight (or equivalent), but you have to be big to win at shot put and tall to win the high jump. There is no particular mathematical justification for some of these segregations, it’s just the way it has turned out. The other standard form of segregation is by gender. This is generally justified by the difference in physical strength between men and women.

Question: Three Olympic sports have allowed men and women to compete openly with each other. One of them is shooting, in which a Chinese§ woman, Zhang Shan, won Gold in Barcelona in 1992; but since then shooting now holds separate events for men and women. Can you identify the other two sports?



Accidents will happen

If you are only moderately good at your sport, it will also help your chances of winning a medal if the sport you are competing in is one where accidents happen, especially if the accidents have a disproportionate impact on the end result. This is the snakes-and-ladders principle. If you are a skilled games player you are most likely to demonstrate your prowess in a high-skill, low-accident game like chess. The greatest leveller, on the other hand, is snakes and ladders, where skill is ruled out altogether.

Accidents happen in all manner of sports, but in some cases they are not catastrophic. A pole vaulter whose pole snaps as he or she is about to go over the bar does at least have another go. But a show jumper whose horse suddenly behaves erratically can move from gold medal place to also-ran in the matter of a couple of jumps. Indeed that is what happened to Nick Skelton in Athens in 2004. Skelton went into the final round knowing that going clear meant certain gold, one fence down would be a jump-off for gold, and even two fences down could win him silver. But he knocked over the penultimate fence, and also incurred a time penalty. From silver to 11th in one horrible second.

Even more catastrophic are some of the treacherous races. In 2002 in Salt Lake City, Australian speed skater Steven Bradbury was trailing in last place, when suddenly ahead of him there was an almighty clatter as the top skaters clashed and tripped each other, with less than half a lap to go. Bradbury cruised through the pile of bodies to claim Australia’s first-ever Winter Olympics gold medal. It was a clear case of the top players taking each other out, so that the outsider could come through and scoop the prize.

Ice can often be a good leveller because it is, well, slippery. Although this hazard should affect all competitors equally, in some situations this is not the case. Take the example of downhill skiing. The more compacted the snow becomes, the faster the surface gets. This is generally a good thing for skiers, though there is a downside, in that if the weather conditions change then icy snow can actually become too slippery as a tournament progresses.

In an attempt to remove any advantage that this might give to some skiers over others, the normal practice is for the skiers to perform their first downhill race against the clock in one order, and then to do the second in reverse order. If the conditions vary, then all competitors should get a combination of good and bad. That’s fine in theory, but in practice this will only be completely fair if the change in conditions is linear.

So, if the speed of descent of a skier increases, so that each competitor gains 0.02 seconds (say) over the preceding one, the combination of two downhill runs should be the same for all competitors.
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But in most real competitions, the change in conditions is not linear. Typically, the first few skiers will do most of the compacting of the snow, so the most significant change in conditions happens early on. And as soon as the graph of time gained against number of skiers becomes a curve, or even if the slope of the graph changes from one round to the next, then some skiers will be favoured over others when the two graphs are combined. The most favourable position in the draw will depend on how the surface changes, but the fact that luck enters it at all is an advantage to the country that is struggling for medals.
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The luck factor

Luck can manifest itself in other ways, too. In those sports where there is a knockout elimination, a weak performer might well avoid strong opponents, simply because another competitor has already knocked the strong teams out in an earlier round. In such tournaments where the performers are not seeded, it is theoretically possible for all the top players or teams to find themselves in one half of the draw, leaving the way clear for the minnows in the other half to get through to the final. But the arrangements that exist in unseeded, random knockout competitions like the FA Cup don’t generally apply in major medal tournaments. So the chance of a minnow gaining a silver medal in badminton, table tennis or archery is extremely low.

Luck will also play a more significant role if there are not enough contests to ensure that the top performers are guaranteed to shine through. To take an extreme example, if rifle shooting involved one chance to shoot a single bullet at a target, with the closest to the bull winning gold, then this would present a great opportunity for a mediocre performer to be elevated to medal status. However, neither rifle shooting nor any of the other Olympic sports seems to offer such rich potential for lucky medals.

Now that golf has Olympic status, new opportunities are available. The fact is that the ‘best’ player in the field usually doesn’t win a golf tournament. Indeed, Lee Westwood and Luke Donald have both been top of the world rankings, without winning a major championship.

The reason why favourites win less often in golf is that nearly all the 150 or so players who enter the tournament are very, very good. A single poor shot can cost a golfer two strokes, and two or three of these, or a flukey hole in one, can turn the leaderboard upside down. Counting all four rounds does go a long way towards reducing the role of chance, but by no means the whole way.

If you rank the players according to how well they do compared with par, on average over a couple of years, someone – Tiger Woods, Rory McIlroy – will come out on top. But with the exception of Tiger when he was at his peak, the most likely number of majors that any one of these players will win in a single year is zero. The chance that any of the world’s top ranked players would win Olympic gold is probably lower than would be the case in any other sport. This definitely makes it a sport for the aspiring Liechtenstein medallist to think about.








	Sports where luck is more likely, or less likely, to play a major role:






	More likely

	Less likely




	Golf

	Swimming




	Football

	Rowing




	Downhill skiing

	Long distance running




	Showjumping

	High jump







Answer – Sports Segregation



Men and women compete directly against each other in equestrian events, and some forms of sailing – the Nacra 17 class in 2016, and the 2021 Games in Tokyo.




CHAPTER 2

‘WHY DIDN’T YOU BELT IT, SON?’

When sport meets game theory

When the Euro 1996 semi-final between England and Germany ended in a draw, the match had to be resolved by penalties. With the scores balanced at a nail-biting 5–5, Gareth Southgate stepped up to take the next kick. He tried to place it carefully, the keeper dived the right way and saved easily. The next penalty from Germany was slotted home, and England were out.

‘Why didn’t you just belt it, son?’ asked Southgate’s mum after the game. Mrs Southgate had obviously forgotten that, six years earlier, Chris Waddle of England had ‘belted’ the ball over the crossbar in a similar shoot-out with West Germany during the 1990 World Cup. Hindsight is a wonderful gift.

But what should a penalty taker do? Should they belt it or place it? Should they aim left or right? It all looks so simple when you watch it on TV, but anyone who has had to suffer the mental pressure of taking a penalty will realise that penalty taking is far from a trivial exercise. In fact, it is a very real application of the deceptively complex world of game theory.

Game theory is all about making decisions. More precisely, it is how to maximise your chance of winning when you have to take into account what your competitors are thinking. It is the world of bluff and double-bluff. It applies in business, where two companies try to anticipate each other’s advertising campaign, and in economics where it has been the topic of Nobel Prize winners. It applies in war, when a general tries to bluff the enemy into sending their troops the wrong way. It applies in the natural world, when a gazelle tries to sell a dummy to an attacking lion. It applies in the popular children’s game of rock-paper-scissors. And it applies when taking penalties.

The choice of tactics

The ‘game’ of penalty taking is a simple one. The kicker is trying to score, while the goalkeeper, of course, aims to keep the ball out. Only one of the two can be successful, so this is a win–lose game, or, if you want to impress friends with a technical definition, it is a zero-sum two-person game.

Both of the players in this game have different strategies they can use. The kicker can aim left, right or centre, high or low, and they can blast it or place it, or gently chip it. They might even seek to emulate the audacity of Uruguay’s Sebastián Abreu, who sealed his country’s penalty shoot-out victory over Ghana in the 2010 World Cup quarter-finals by gently dinking the ball into the centre of the net, as the goalkeeper made a speculative dive towards the corner. When it works, it smacks of gutsy impudence or even arrogance. But a soft kick that doesn’t work results in humiliation, as Gareth Southgate discovered to his cost.

The goalie, meanwhile, can make a premeditated decision to jump left or right, they can attempt to read the kicker’s body language, or they can try to follow the ball after it has left the foot, hoping to deflect it before it crosses the goal line. There are, in short, plenty of choices. The question is, which is best for the kicker, and which is best for the goalkeeper?

It is easier to get an idea of how penalty strategy works by simplifying the picture. Let’s assume that a penalty taker (call him Kane) has only two choices:

• He attempts to place the ball in the corner of the net

• Or … he belts it somewhere near the centre of the goal.

Meanwhile, we’ll assume the keeper has a choice of just two strategies:

• He makes a premeditated dive left or right

• Or … he stands still.

In this simplified situation, there are four possible scenarios, and each of them is likely to have a different probability of ending with a goal. For example, suppose Kane chooses to aim straight. If the goalie happens to have chosen to stand still, then the chances are high that he’ll save it. Let’s say the chance of a goal in this situation is about 30 per cent, which feels about right:









	 

	Goalie stands still

	Goalie dives to one corner






	Kane aims straight

	30%

	 




	Kane aims at a corner

	 

	 






The rest of the grid can be filled in the same way. If Kane aims straight and the keeper dives, there’s a high chance, call it 90 per cent, of a goal. If Kane aims for the corner and the keeper stands still, the chance of a goal is still high, though maybe with a slight risk of shooting wide, so we’ll call it 80 per cent. And if Kane aims for a corner and the goalie dives, the chance of a goal might be only 50 per cent. The completed grid looks like this:









	 

	Goalie stands still

	Goalie dives to one corner






	Kane aims straight

	30%

	90%




	Kane aims at a corner

	80%

	50%






Remember this is only a simplified model of what really goes on, in order to illustrate how game theory works in this case (though as it happens, it produces results not far from those seen in reality).

Given these probabilities, our theoretical Kane is faced with a dilemma. What would you do if you were he?

If the keeper stands still, Kane’s best chance of scoring is to aim for the corner, but if the keeper dives, Kane does better if he simply blasts it straight. So Kane would like to know what the keeper is going to do.

Meanwhile, the keeper knows that his best chance is if Kane kicks it straight and he stands still, since then a goal will be scored only 30 per cent of the time. However, if Kane realises the keeper is going to stand still, then he will aim at the corner, with an 80 per cent chance of a goal.

This is the heart of the penalty taker’s dilemma. No single strategy will deliver the best chance of a goal: if Kane always aims straight, his chance of scoring will only be 30 per cent because the keeper will decide always to stand still; and even if Kane always aims at the corner, his chance of a goal will increase only to 50 per cent because the keeper will always dive.

With the above probabilities, is there a strategy for a striker to use that guarantees him a better chance than 50 per cent of scoring? As it happens, there is.

Being unpredictable

In the game of penalty taking, as in many other games, the key is not to be predictable. Kane needs to mix his strategies between aiming straight and placing the ball in the corner, but he needs to do so randomly.

Randomness has a particular mathematical meaning. Something is random if what has happened before has no bearing on what will happen next. The toss of a coin (as we will discuss in Chapter 8) is random because a sequence of ten heads doesn’t alter the fact that the chance of the next toss ending up as a head is still 50–50. The roll of a dice is also random, with the chance of rolling a six always being 1 in 6, whatever happened last time. On the other hand, kicking the ball left because you kicked it right last time is definitely not random.

It isn’t obvious how Kane should divide his kicks between placing the ball in the corner and aiming straight. Should he belt it straight 50 per cent of the time and place it the other 50 per cent? In the particular example above, if he were to divide his kicks 50–50, then it turns out that (against a knowledgeable keeper) he can expect to score about 55 per cent of the time. However, he can improve his chances further – to a guaranteed 63.3 per cent, in fact – if he chooses to blast the ball exactly one-third of the time and to place it on all other occasions. If you want to know where these figures come from, look in the Appendix.

How, in real life, can you make such a random choice? We will see in Chapter 8 that people are notoriously bad at ‘making up’ something random, so a physical aid is needed. If Kane had to make a 50–50 choice, he could always secretly toss a coin before he took the penalty. (‘Heads I place, tails I hit it straight.’) However, this doesn’t work if the split has to be in the ratio 2 to 1, or any other unequal division. Indeed, most of the time when such a choice has to be made, there will need to be a different chance of the two alternatives occurring. But there are plenty of ways to achieve this, if you use a bit of imagination.

We have said in our example that Kane needs to blast the ball one-third of the time, on average. One method he could use would be to glance at the stadium clock at the instant the ball is placed on the spot. The position of the second hand (if the clock has a second hand) serves as a very effective random device – at any instant in the game, it will point in a random direction.

One-third of the time it will be between the 12.00 (midday) position and 20 minutes past the hour; the rest of the time it will be after the 20-minute spot. So if the second hand is in that first segment, he should blast the ball. And if it is after the 20-minute position, but not back to 12.00, he should place it. That gives Kane a random choice, with the correct one-third/two-thirds frequencies. On average, if he always uses this tactic, he will blast the ball one-third of the time and place it the rest of the time, though each individual kick will be random just as the likelihood of a head is when tossing a coin.

[image: Illustration]

There are other ways of randomly coming up with a 1 to 2 split on the football field. For example, Kane could look to see which of his nine outfield team-mates is closest to the referee as he walks back: if it is one of the three defenders, he should blast the ball (one-third chance); if it is one of the six other players he should place it (two-thirds chance).

Meanwhile, the goalkeeper too should be making a random decision. Using the probabilities we have estimated, it turns out that the goalkeeper needs to stand still four-ninths of the time and dive


Back to reality











Factors that can change the goalkeeper’s tactics



Team selection and the Ryder Cup
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