F o otball in Recen t Times: What W e Can Learn F rom the Newspap ers Ian F rank Electrotec hnical Lab oratory Umezono 1-1-4, Tsukuba Ibaraki, Japan 305 ianf@etl.go.jp Abstract. This pap er uses a basic statistical analysis of newspap er ar- ticles to gain an insigh t in to the game of fo otball. Basic features of the game are established and examined in a w a y that should giv e insigh ts to the designers of Rob oCup teams and also suggest future dev elopmen ts for the regulations that determine the Rob oCup en vironmen t. As concrete examples of p ossible So ccer Serv er mo di�cations, w e suggest touc hline coac hing, a revised mo del of stamina, and the inclusion of substitutions. 1 In tro duction F ormalising h uman exp ertise is a useful tec hnique in man y areas of AI. In ex- p ert systems, for example, it tak es the form of know le dge elicitation ( e.g. , see [1]). In automated reasoning, designers of theorem-pro v ers attempt to capture tec hniques used b y h uman mathematicians ( e.g. , [2]). In game-pla ying, designers commonly incorp orate features suc h as op ening b o oks and pattern-recognition elemen ts in to their programs, based on mo v es that exp erts w ould mak e in giv en p ositions ( e.g. , see [3]). F or the designers of teams in Rob oCup, formalisations of exp ert kno wledge should also b e a useful to ol when designing teams of pla y ers. Ho w ev er sources of suc h information are not immediately ob vious: access to fo otball professionals is limited, and b o oks b y exp erts rarely concen trate on the high-lev el, declarativ e descriptions of the game that w ould b e most useful to Rob oCup designers. There are man y actual fo otball games sho wn on TV, but although some national teams are rumoured to record games using pitc h diagrams, the lac k of a generally accepted transcription language means that most records remain largely visual. In this pap er, w e generate our o wn declarativ e information on fo otball b y dra wing on a no v el source of information: newspap er matc h rep orts and features. Suc h articles ha v e only b ecome accessible to the public in a con v enien t form recen tly , with the gro wth of on-line newspap ers. As our particular source, w e c hose the In ternet pages of the Times newspap er, from whic h w e do wnloaded and analysed the en tire collection of fo otball articles. Our basic supp osition is that an y factor that is imp ortan t for the success of a fo otballing team should b e men tioned at some time b y fo otball rep orters. W e carry out a basic statistical analysis of the Times database in a w a y that w e hop e will:

1. Iden tify the imp ortan t features of the game, 2. Help giv e more detailed ob jectiv es than ‘scoring goals’ to the designers of teams in Rob oCup. 3. Ma yb e suggest directions in whic h the Rob oCup regulations could dev elop. (F or example, the feature of rear motion detectors w as incorp orated in to the So ccer Serv er as a direct result of one of the quotes unco v ered from the Times arc hiv e.) In x 2 w e giv e an o v erview of the database itself, and use this to motiv ate the selection of a limited n um b er of primary features of the game of fo otball. x 3 then discusses eac h of these features in turn, illustrating the discussion with example passages tak en from the database of articles. Finally , x 4 discusses the concept of b e auty within the game of fo otball, b efore w e conclude in x 5. 2 Database Ov erview The total database con tains 2402 fo otball articles do wnloaded from the WWW site of the Times Newspap ers Ltd, at http://www.the-times.co.uk/ . These articles co v er the 1996-1997 fo otball season from b efore its start (7 August 1996) un til the date that this pap er w as �rst drafted (25 F eb 1997). This represen ts 174 da ys of newspap er co v erage, since the Times itself do es not ha v e a Sunda y edition. In their ra w format, the �les con taining the articles o ccup y 21 : 6 Mb ytes of disk space, but after deleting the HTML headers and fo oters this reduces to 9 : 8 Mb ytes. T able 1 sho ws the most commonly o ccuring w ords in the database, after the remo v al of w ords with no ob vious relation to fo otball ( e.g. , purely grammatical w ords), and also prop er names suc h as those of pla y ers or clubs. W e ha v e arbi- trarily c hosen 400 o ccurrences as the cut-o� p oin t for inclusion in this table. It is a sign of the times that mil lion (828) o ccurs so often in the database, as w ell as v ariations suc h as mil lions (31), mil lionair e (15), and ev en multimil lionair e (13). Some of the w ords in this table app ear simply b ecause they are the names of things commonly asso ciated with the sp ort ( e.g. , le ague (2454), game (2298), cup (2150), club (1979), fo otb al l (1965), division (1880), etc. ). Other w ords, ho w- ev er, can more easily b e seen to corresp ond to a particular feature of the game itself. F or example, the w ords manager (2435), players (1980), te am (1772) and c o ach (445) all suggest the notion of ‘team w ork’. Similarly , fr e e (765) (from ‘free kic k’) and p enalty (606) suggest the imp ortance of ‘set pieces’ in fo otball. In total w e iden ti�ed eigh t basic features corresp onding to the w ords in T a- ble 1. These features app ear next to the relev an t w ords in the table and, in order of �rst app earance, are: team w ork, basic skills, pla ying conditions, ob jectiv es, attac k, set pieces, mid�eld, and defence. The remainder of this pap er will b e dev oted to examining eac h of these features in more detail.

W ord F eature said (3743) T eam w ork le ague (2454) manager (2435) T eam w ork game (2298) cup (2150) players (1980) T eam w ork club (1979) fo otb al l (1965) division (1880) b al l (1829) Basic Skills go al (1798) se ason (1784) te am (1772) T eam w ork time (1671) b ack (1609) minutes (1446) match (1414) o� (1302) play (1213) side (1112) away (1110) Pla ying Conditions player (1109) T eam w ork win (1099) Ob jectiv es r efer e e (952) go als (939) mil lion (828) shot (826) A ttac k games (814) man (767) Basic Skills fr e e (765) Set Pieces minute (736) W ord F eature playe d (731) mid�eld (700) Mid�eld sc or e d (697) A ttac k forwar d (686) A ttac k long (682) Basic Skills playing (676) won (622) think (618) p enalty (606) Set Pieces go alke ep er (597) Defence defenc e (591) Defence p e ople (586) supp orters (583) Pla ying Conditions matches (570) lost (519) chanc e (470) Basic Skills run (470) Basic Skills move (455) Basic Skills c o ach (445) T eam w ork te ams (440) T eam w ork defe at (437) cr oss (436) A ttac k say (421) T eam w ork p ost (419) injury (416) p oints (412) Ob jectiv es squad (408) T eam w ork later (408) thought (405) e arly (401) Basic Skills dr aw (400) Ob jectiv es T able 1. Most commonly o ccuring w ords in Times fo otball articles 3 Game F eatures Eac h of the follo wing subsections examines one of the features of fo otball iden- ti�ed in the previous section (with some of the features b eing brok en do wn in to further sub-categories). More examples of w ord frequencies from the database of news articles are giv en, and illustrativ e quotes are also selected and discussed. P ossible lessons for the So ccer Serv er are emphasised b y highligh ting game fea- tures that cannot b e mo delled (or can only b e mo delled with di�cult y) within the framew ork of the curren t implemen tation.

3.1 T eam w ork Database examples: manager (2435), players (1980), te am (1772), c o ach (445), squad (408), c aptain (281). The o v erall notion of team w ork is w ell describ ed b y the follo wing quotes: ‘P eople w ork in teams b ecause together they ha v e the p oten tial to create something they cannot create alone. By maximizing the qualit y of the relationship b et w een team mem b ers, teams max- imise their p erformance.’ The w ords of John Sy er, a psyc hologist who w orks in sp ort and business, in his latest b o ok, How T e am- work Works . [4] ...y ou can nev er exp ect that an y single pla y er will go out and win the game b y himself. Eac h individual needs collectiv e supp ort. [5] In this pap er ‘maximising the qualit y of the relationship b et w een the team mem b ers’ will b e in terpreted as optimising the w a y that a team, as a whole, deals with eac h of the game features discussed in the follo wing subsections. Note, though, that whilst the maxim that ‘no pla y er functions alone’ generally holds true, it do es just o ccasionally get dispro v en: In the 87th min ute of the matc h b et w een A C Milan and V erona, George Opp ong W eah transcended an y solo goal in the imagina- tion. He defended a V erona corner, he ran 85 metres, he outpaced, out-though t, outclassed sev en gen tlemen of V erona, and within 14 seconds, 30 strides and 14 touc hes of the ball, he scored. [6] A goal suc h as this w ould b e highly unlik ely under the curren t implemen tation of the So ccer Serv er, since the mo del of stamina mak es it di�cult for one pla y er to outrun other pla y ers for an extended p erio d. W e will return to this issue in the section on ‘Basic Skills’. Comm unication. A natural sub-topic of ‘team w ork’ is ‘comm unication’. Al- ready , a n um b er of designers of teams participating in the Pre-Rob oCup sim ula- tor league ha v e rep orted using the say and hear proto cols of the So ccer Serv er to increase eac h pla y er’s information ab out the state of the game. F or example, a pla y er in a go o d p osition to receiv e a pass can broadcast this information to a team-mate that has the ball. Also, pla y ers that are not directly in v olv ed in the pla y can k eep team-mates up to date with information suc h as the p ositions of opp onen ts who ma y b e approac hing them from b ehind. In addition to spreading information ab out the en vironmen t, comm unication also o�ers an a v en ue for feedbac k and learning during the course of a game. F or example, when a pla y er c ho oses one action from b et w een t w o or more alterna- tiv es, it ma y actually b e one of his team-mates that is in the b est p osition to judge whether the outcome has actually impro v ed the p osition of their team. Also, decision-making can b e impro v ed during a game b y using comm unication to express disple asur e at the actions of team-mates:

I tell y ou, P addington Bear could learn something from the Ra- v anelli hard stare. A couple of times, when a colleague failed y et again to understand his elev ated conception of fo otball, he dealt a lo ok that almost sliced his head o�. [7] It should further b e noted that managers as w ell ha v e a role in comm unicating feedbac k and advice to pla y ers: [United’s manager] came do wn to the b enc h and, after m uc h en- croac hmen t to the touc hline, United’s tactics ev olv ed so that they put the emphasis on attac k.... [8] F rancis app eared to ha v e hot cinders in his training sho es at this p oin t, hopping around excitedly a metre or so from the dugout as he w a v ed pla y ers forw ard. [9] Curren tly , the rules of the sim ulator league allo w programmers to mo dify their soft w are at half-time. This encourages the design of soft w are that utilises concepts high-lev el enough to b e tink ered with during suc h a small time-span. Ho w ev er, the ab o v e quotes sho w that real fo otball managers can also ha v e an e�ect on their team’s p erformance during the pla y itself. This suggests an in- creased role for the curren t ‘coac hing mo de’ of So ccer Serv er. Sp eci�cally , teams could b e allo w ed to use the ‘coac h’ to monitor pla y in real time and shout advice to pla y ers. Since the coac h has a global view, it should b e easier to determine something ab out the pla y from this p ersp ectiv e, compared to the restricted vision of the individual pla y ers. Of course, to prev en t the coac h actually directing the pla y ers during pla y itself, coac hing advice should only b e allo w ed during breaks ( e.g. , b et w een the scoring of a goal and the next kic k o� or at thro w-ins). Increasing the role of the coac hing mo de w ould facilitate researc h on one of the more di�cult (and in teresting) areas of Rob oCup: enabling a team of clien ts to monitor | and meaningfully react to | the strategy and tactics of another team. Although a n um b er of researc hers are already using mac hine learning tec hniques to dev elop clien t programs strong enough to pla y in Rob oCup, there seem to b e v ery few (if an y) teams that include a comp onen t that mak es a serious attempt to learn during a matc h. It could b e that tac kling the ‘easier’ problem of using the coac h to analyse the pla y will encourage p eople do wn the harder road of getting the actual pla y ers to do the same task for themselv es. Note that one further part of the manager’s role that do es not feature in the curren t implemen tation of the So ccer Serv er is squad selection and substitution. In real life, this pla ys an imp ortan t part in determining the outcome of a game ( e.g. , substitute (195), substitutes (59), substitute d (26), substitution (11)). W e will return to this issue when w e discuss the issue of stamina in the follo wing subsection.

3.2 Basic Skills Database examples: kick (384), work (350), turne d (330), p ass (307), p osition (300), tr aining (296). c ontr ol (192) touch (174) T ouc h. Ball con trol and touc h is a recurring theme when talking ab out the skills of pla y ers: Y ou could see the w a y Can tona touc hes the ball what a great pla y er he could b e [10] Despite b eing talk ed ab out frequen tly , ho w ev er, ‘touc h’ is not an easy concept to de�ne. P erhaps in the con text of Rob oCup it relates to the �ne con trol of the ball necessary to carry out more complicated actions suc h as passing (or in tercepting, dribbling, turning, sho oting etc. ). P assing. As for passing itself, it is often not just imp ortan t to get the ball to another team-mate, but to do so in a w a y that actually adv ances the p osition of the team. His �rst touc h is sure, his passing elegan t, and he has the courage to esc hew the ob vious for the en terprising. [11] P osition. Actually getting pla y ers in to a go o d p osition to receiv e passes (and to in tercept the opp onen ts’ passes) therefore b ecomes a k ey to successful in terpla y: There is no fo otballing equiv alen t of ‘street-smart’, but there should b e. W righ t is supremely ‘pitc h-smart’, or ‘ball-smart’. [4] A lac k of ‘running o� the ball’ w as one of the most striking features of man y of the teams participating in the Pre-Rob oCup tournamen t. This area is particularly rip e for progress since it also o�ers the b ene�ts of increasing the freedom of the pla y ers who actually do ha v e the ball: Roger Hun t w as darting ab out in a series of deco y runs, ‘diving in di�eren t directions and their defenders w ere b eing pulled and all the time I w as allo w ed to go further and further. I though t, if they let me go another half a dozen y ards I’m going to ha v e a dip.’ [12] Impro ving the use of space and the passing of Rob oCup teams should see the demise of the ‘rugb y e�ect’: the result of a strategy that sees teams constan tly send four or �v e pla y ers after the ball, resem bling a pac k of rugb y forw ards. A go o d passing side should easily b e able to outmano euvre teams that concen trate their pla y ers in this w a y .

P ossession. The com bination of touc h, passing and p ositioning allo ws a team to con trol p ossession: One-touc h or t w o-touc h, short-range or long-range, they app ear to kno w instinctiv ely where their b est-placed team-mate is p osi- tioned. P ossession is treasured, not to b e discarded ligh tly . [13] Although not men tioned particularly frequen tly in the database ( p osses- sion (95)), p ossession is one of the k ey aims during man y stages of fo otball pla y: ‘If y ou giv e the ball a w a y at this lev el, y ou cut y our throat.’ (Alex F erguson, quoted in [14]) T urns. Once in p ossession, one of the w a ys (other than passing) of k eeping p ossession when c hallenged b y an opp onen t is to get past the opp onen t: ....[Ok o c ha] teased with his silky con trol, he drew Gary Neville close to him. Tigh ter, tigh ter, the African seemed to in vite the England righ t bac k; and then, with remark able balance, Ok o c ha turned full circle, sw ept the ball with a delicate little c hip out of the reac h of the no w b em used Neville, and skipp ed past. [15] Within the Rob oCup en vironmen t, deciding when to pass and when to try to turn an opp onen t ma y b e a critical elemen t of a pla y er’s abilities: a team that nev er tak es on the opp onen ts ma y nev er mak e an y real forw ard progress, but a team that tries to run at the opp onen ts to o often ma y giv e a w a y to o m uc h p ossession. W ork, T raining & Stamina. The follo wing quote describ es a pla y er called Lucas Neill: Sp eed, stamina and skill are his assets, he sa ys, and one can b eliev e him; though he is hard on himself when he sa ys that his touc h needs to impro v e. [16] W e ha v e already discussed touc h, but not sp eed, stamina or skill. Of these three, skill is the easiest to deal with, as it has b een co v ered to a certain exten t b y our discussion of ball con trol and touc h, and is in an y case a general con- cept applying to man y asp ects of the game ( skil l (89), skil ls (87), skilful (18), skil le d (8), skilful ly (4)). Skill is also used to describ e t yp es of ball con trol that are not repro ducible within the So ccer Serv er en vironmen t: ...he made a fo otball, of all the un wieldy ob jects, b eha v e as a stump-shattering late in-duc k er. He seemed to p ossess an almost pain terly talen t, his brush the sw erv e-inducing, ecstatically-sp onsored Predator b o ots.[17]

Sp eed and stamina, ho w ev er, b oth feature as parameters within the So ccer Serv er. They are also an in tegral part of the mo dern game, and they form the bac kb one of the st yle of pla y that has b ecome traditional in England: ‘Lo ok at the W orld Cup �nal video of 1970 b et w een Brazil and Italy ,’ Olsen said, ‘and y ou see it w as almost a w alking game [ev en allo wing for the heat and altitude]. The game has adv anced so m uc h in sp eed and �tness.’ [18] Ask an y foreign pla y er to dra w an iden tikit picture of the t ypical English fo otballer and the image w ould b e readily iden ti�able. P earce is easy to caricature and easy to despise, to o, the ultimate pro duct of a system that rev eres ph ysique o v er tec hnique, stamina o v er skill. [19] In the curren t So ccer Serv er, eac h pla y er has a maxim um stamina (the default is 200 units) whic h decreases b y the dash p o w er whenev er a pla y er runs (the dash p o w er ma y b e up to 100). On eac h sim ulation cycle, stamina is reco v ered b y a preset amoun t (the default is 20 units). This clearly mo dels short-term exhaustion v ery e�ectiv ely , but w e suggest here that it ma y also b e b ene�cial to incorp orate a sligh tly more sophisticated long-term mo del of stamina in to the en vironmen t. The mo delling of long-term stamina within the So ccer Serv er w ould greatly broaden the scop e of the tactical and resource managemen t issues in the sim ula- tion. F or example, en visage the situation where eac h pla y er starts the game with a �nite p o ol of r eserves that decreases in prop ortion to their mo v emen ts (lik e the curren t stamina), but nev er gets replenished during the game. As a pla y er’s reserv es b ecomes more and more depleted, his o v erall p erformance w ould start to b e a�ected. T o pla y e�ectiv ely under this system, ev ery pla y er w ould clearly ha v e to ration their e�orts throughout the en tire game | a longer-term notion of resource managemen t than the curren t implemen tation of stamina requires, and also one whic h do es not inheren tly bias against the kind of solo goal describ ed in x 3.1. A t an y one time in the game, eac h of the pla y ers w ould generally ha v e used a di�eren t amoun t of their reserv es. This di�erence b et w een pla y ers (where cur- ren tly there is essen tially none) expands greatly the opp ortunities for tactical reasoning. F or example, pla y ers could b e tactically re-sh u�ed, to concen trate the pla y ers with most reserv es in the areas where they are most needed. Also, examining the opp osing pla y ers for signs of w eakness w ould b ecome more prof- itable. F urther, a meaningful use of substitution suggests itself: the coac h clien t could b e allo w ed to sw ap pla y ers who are running lo w on their reserv es for a fresh pla y er with full reserv es. Cho osing whether to station these fresh pla y ers in defence, mid�eld or attac k w ould dep end on the curren t game situation. Vision. Finally in this section on basic skills, w e giv e t w o quotes that illustrate the imp ortance of b eing able to ‘read the game’; the abilit y to predict future ev en ts and, ultimately , to dictate them.

Leb o euf has a �ne touc h and excellen t distribution, but b est of all is the w a y he sees things ab out ten min utes b efore they actually happ en. He is an education. [20] Injuries and his o wn immaturit y ha v e tarnished Gascoigne’s ca- reer, but a trace of greatness is still visible. His sup eriorit y to the men around him is not just a matter of tec hnique, of w eigh t of pass and re�nemen t of touc h. It is in ten tions as m uc h as skills that separate suc h a �gure from the arra y of comp eten t professionals. [21] 3.3 Pla ying Conditions Database examples: away (1110), supp orters (583), stadium (338), pitch (335), cr owd (301), fans (217), atmospher e (50), we ather (39), r ain (36), wind (32), r aine d (12), snow (21). These statistics from the database seem to indicate that the main external conditions that a�ect the outcome of a game are the supp orters, and the atmo- sphere they create, rather than other factors suc h as the w eather or the state of the pitc h. Indeed one British club (Wim bledon) w en t as far as to hold a seminar ab out its atmosphere: So concerned is the club at k eeping the p ot b oiling, it is ev en staging a ‘cro wd atmosphere’ seminar on Decem b er 2, at whic h the gathering will discuss w a ys of transforming Selh urst P ark in to a seething cauldron. [22] Of course, cro wd atmosphere is unlik ely to ev er ha v e a formal role within Rob oCup. In an y case, it is often debated whether a cro wd’s e�orts can actually sw a y the results of a game in a particular direction or whether they simply en- courage al l the pla y ers to raise their p erformance. As the Liv erp o ol and England pla y er Stev e McManaman sa ys ab out a trip to riv als New castle: P ersonally , ev en though it can b e quite in timidating there, I enjo y it immensely . A t this lev el, few pla y ers freeze in suc h an atmo- sphere, and so it tends to giv e b oth sides a lift. There is nothing lik e pla ying in fron t of a passionate cro wd, b ecause y ou can’t fail to b e an ything but inspired. [23] 3.4 Ob jectiv es Database examples: win (1099), p oints (412), dr aw (400), le ad (376), b e at (372), hop e (301), injur e d (186). It is commonplace for real fo otball teams to tailor their tactics and their mo de of pla y to �t the ob jectiv es they ha v e set for a particular game. T eams ma y try to slo w do wn a game to silence the v oices of a hostile a w a y cro wd, they ma y try to pla y for p oin ts, or they ma y need to win b y a certain n um b er of goals to secure their p osition in a league. Curren tly in Rob oCup it is unlik ely that teams are sophisticated enough to mo dify their pla y signi�can tly , but giv en the round-robin st yle of the tournamen ts, suc h an abilit y w ould certainly represen t an adv an tage. Note also that a team’s ob jectiv es can c hange dynamically during a game: Rangers had enough ideas and p ossession to deserv e at least a dra w and probably w ould ha v e got one had not P alace read the game so w ell; but P alace realised, after only 15 min utes of w atc h- ing their opp onen ts �nessing the ball to no go o d purp ose, that here w as a matc h for the taking. [24] One further t wist is that once opp osing teams start to observ e eac h other’s strategies it is p ossible for them to attempt to gain an adv an tage b y misleading eac h other ab out their in ten tions: Apparen tly our defence w as so w eak b ecause P oland had cun- ningly tric k ed us. ‘No, w e will not b e trying to score goals,’ they announced b eforehand, with their crossed �ngers hidden b ehind their bac ks. ‘Goals are o v errated, in our opinion.’ And w e fell for it. Go o d grief. [25] 3.5 A ttac k Database examples: cr oss (436), he ader (372), ar e a (309), attack (229), op en- ing (186), opp ortunity (155), wing (119), winger (116), opp ortunities (66), de- e ction (35), one-two (7), one-twos (2), go alp o acher (1). The basic purp ose of attac k is to score goals b y creating op enings and opp or- tunities. As a demonstration of the p ossible w a ys of creating c hances, w e ha v e the follo wing quote from Kevin Keegan: Where w ere the crosses, where w as the in v en tion, where w ere the cute one-t w os strik ers thriv e on? [26] One asp ect of real fo otball that ma y not translate so w ell in to the Rob oCup domain is the use of wingers to attac k do wn the sides of the �eld. In real games, suc h attac ks often end with crosses, but in Rob oCup the inabilit y to kic k the ball in to the air ma y decrease the e�ectiv eness of suc h balls. It to ok him un til ludicrously late to appreciate that the b est w a y to negotiate a pac k ed defence is to go round the bac k, using the wings. [27] The deliv ery from the anks, Ho ddle ac kno wledges, is vital. [28] It ma y b e more in teresting to see ho w the follo wing argumen t carries o v er in to Rob oCup:

The con tro v ersy surrounding the merits of the long-ball theory and the p ossession game, exempli�ed b y Brazil and Liv erp o ol, is unresolv ed. Olsen argues that direct pla y is the most e�ectiv e route to goal, the ma jorit y of goals stemming from three passes or less. [18] 3.6 Set Pieces Database examples: p enalty (606), c orner (369), set (289), fr e e kick (261). By the v ery nature of set pieces, teams ha v e more freedom to organise pla y ers than under normal game situations. Man y teams in the Pre-Rob oCup tourna- men t, ho w ev er, made p o or use of set pieces. This is in con trast to real fo otball, where some teams try to surviv e almost exclusiv ely on set pieces alone, for ex- ample as in this description of Lincoln Cit y: Their only real plo y app ears to b e to pump the ball in to in ten- tionally soak ed corners of the pitc h, to win corners, free kic ks and thro w-ins around the p enalt y area. It is P omo, the p osition of maxim um opp ortunit y , gone mad... [29] 3.7 Mid�eld Database examples: mid�eld (700), c entr al (218), playmaker (22) The mid�eld is particularly imp ortan t for the p ossession st yle of fo otball men tioned in x 3.5. Den ying the opp onen ts’ p ossession in mid�eld is a question of con trolling the space and of timing: Of Ince, the ball winner and anc hor in mid�eld, Ho ddle said: ‘He’s appreciated when to tac kle, when to hold o�. Once he stepp ed in to a higher lev el in Italy [with In ternazionale] he learn t the righ t time; otherwise pla y ers there w ould b e around and a w a y from y ou.’ [30] Mid�eld can also giv e rise to sp ecialised p ositions suc h pla ymak ers who insti- gate attac ks either b y directly creating opp ortunities or directing the pla y in to promising patterns: There is therefore the renew ed scop e, Ho ddle thinks, for the pla y- mak er... Y et, he b eliev es the game has mo v ed a w a y from the in- dividual; that the con temp orary formation of 3-5-2 | whic h he fa v ours | calls for exible mid�eld creativit y . [31] The follo wing also describ es another sp ecialised role in mid�eld: Y ou’re not outstanding at an ything but y ou’re v ery go o d at ev- erything. Y ou can tac kle, y ou’v e got skill on the ball, y ou’re go o d in the air and y ou read the game w ell. I’v e got the p erfect p osition for y ou; the holding slot in fron t of the bac k four. I w an t y ou to dictate, get the ball, pla y it, set ev erything up, k eep it all tic king o v er, but nev er get in fron t of the ball. Wherev er it is, I w an t y ou b ehind it.’ [32]

3.8 Defence Database examples: defender (371), cle ar (280), mark (251), save (244). One imp ortan t feature of defending highligh ted b y our use of the Times database w as the imp ortance of b eing able to sense the presence of pla y ers and other ob jects ev en when they are b ehind y ou. Rear motion detection w as incorp orated in to So ccer Serv er after the author p osted the follo wing quote to the Rob oCup mailing list: One of the man y alarming things that can happ en on a fo otball �eld is disorien tation. As the ball mo v es ab out, y ou can lose y our sense of direction and the precise understanding of where ev ery- b o dy else is. That is wh y y ou constan tly see defenders reac hing out to grop e the man they are marking. Y ou need to kno w where he is, and where the ball is at the same time. [33] The abilit y k eep other pla y ers close helps to implemen t the general idea of defence as the complemen t of attac k: the closing do wn of attac king pla y ers in an e�ort to prev en t them creating the c hances and opp ortunities needed to score goals. Ho w ev er, in the mo dern game, defence has b ecome something more imp or- tan t than this. The ‘total fo otball’ ideology preac hes that defenders should ha v e the abilit y to come forw ard as attac k ers. Indeed, ec hoing bac k to our previous classi�cation of touc h, passing and vision, there are those who adv o cate treating defence as the b eginning of attac k: defenders are exp ected to b e pro�cien t in more than jumping, tac kling and clearing their lines... [34] ‘No w ada ys, at the bac k, it’s imp ortan t that y ou’v e got a go o d touc h, that y ou can pass the ball, read the game,’ Matteo said. There lies the k ey to Ho ddle’s new road: he w an ts to build the game up from defence. [35] In the �nal analysis, if there is one area in whic h an otherwise outclassed team should concen trate its atten tion it should b e defence: Ev er since the radical c hange in the o�side la w in 1925 | from three defenders b et w een opp onen t and goal to t w o | tactics ha v e con tin ually ev olv ed. What has latterly c hanged most, ho w ev er, is the defensiv e organisation of lesser teams and their adv anced ph ys- ical �tness, coun teracting those whic h once dominated b y tec h- nique. [18] 4 The Beautiful Game It w as P el � e, arguably the greatest pla y er ev er, who describ ed fo otball as ‘the b eautiful game’. Lo oking at some w ord frequencies in our database, it is p os- sible to partially supp ort this epithet: e.g. , b e auty (45), b e autiful (42), b e auti- ful ly (15), b e autiful ly-struck (2), and b e autiful ly-weighte d (2). Is it to o m uc h to hop e that Rob oCup programs will pro duce ‘b eautiful’ momen ts, suc h as the follo wing description of a shot that ...follo w ed the tra jectory of a ping-p onger’s forehand lo op, from cen tre circle to goal in a gloriously w allop ed arcing topspin lob. Beautiful indeed. [17] This is a di�cult question to answ er. It is also debatable whether the goal of b eautiful pla y is in fact a useful one. Ev en the journalists themselv es express doubts ab out this: P erhaps a pla y er can only ride the w a v e of b eaut y so far. P erhaps other qualities | Linek eresque opp ortunism, Shearer-lik e aggres- sion | are more lasting. [17] The problems of declarativ ely describing fo otball itself are ev en more appar- en t when dealing with b eaut y: Y ou can mo v e the salt and p epp er p ots ho w y ou lik e to sho w the c hess-lik e mano euvring that led to the great strik e, but that is to miss the p oin t. Y ou do not strok e y our c hin and sa y: hmm, that w as a go o d goal. It is a cry of w onder from deep inside y our guts. [12] Note also that the essen tially 2-D nature of the Rob oCup will also hinder the learning of ‘b eautiful’ pla y from examples in the 3-D w orld of real fo otball games. In real life, it has to b e admitted that man y teams succeed without pla ying b eautifully , and in some cases b y activ ely aiming for the opp osite. F or example, the follo wing quote describ es Wim bledon | an unfashionable team (‘no one lik es us, w e don’t care’) who are nev ertheless enjo ying great success this season, lying fourth in the English Premiership table at the time of writing. They don’t pla y the b eautiful game; they ha v e p erfected the hideous game, something lik e v olleyball with a no-hands rule. [36] In the �nal analysis, the old adage ‘nothing succeeds lik e success’ ma y w ell b e the b est guiding principle when designing Rob oCup teams. Witness the fol- lo wing: And of course, when it comes to goals, they all coun t, there are no marks for artistic impression and fo otball is ab out winning, not ab out aesthetics. T o get seduced b y b eaut y is one of the most dangerous traps in fo otball... [17] This ma y b e the b ottom line: ...as a golf pro once vividly explained to me, there are no pictures on a scorecard. [36]

5 Summary This pap er has used an analysis of newspap er articles on fo otball to iden tify basic features of the game. These basic features w ere examined in a w a y that should giv e insigh ts to the designers of Rob oCup teams and also inform the future dev elopmen t of the So ccer Serv er en vironmen t itself. W e ourselv es plan to use the basic breakdo wn of game features to design an e�ectiv e �tness land- scap e o v er whic h ev olutionary computation tec hniques can b e used to dev elop clien t programs. As concrete examples of future So ccer Serv er dev elopmen ts, w e suggested touc hline coac hing, a revised mo del of stamina, and the inclusion of substitutions. W e �nished b y lo oking at the concept of ‘b eaut y’ within the game of fo otball. P erhaps the last w ords on this sub ject, and in this pap er, should go to the ex- England manager Don Revie (as quoted in [17]): As so on as it da wned on me that w e w ere short of pla y ers who com bined skill and commitmen t, I should ha v e forgotten all ab out trying to pla y more con trolled, attractiv e fo otball and settled for a real bastard of a team. References 1. D. A. W aterman. A Guide to Exp ert Systems . Addison-W esley , 1986. 2. Alan Bundy . A science of reasoning. In J.-L. Lassez and G. Plotkin, editors, Computational L o gic: Essays in Honor of A lan R obinson , pages 178{198. MIT Press, 1991. Also a v ailable from Edin burgh as D AI Researc h P ap er 445. 3. D. Levy , editor. Computer Games II . Springer V erlag, 1988. 4. Simon Barnes. New castle toppled b y Arsenal united. In The Times , London, Decem b er 2 1996. 5. Kevin McCarra. Pressure on Laudrup to op en up Russians. In The Times , London, August 8 1996. 6. Rob Hughes. A goal �t to set b efore the fo otball go ds. In The Times , London, Septem b er 16 1996. 7. Simon Barnes. Middlesbrough’s birds of paradise ha v e feathers ru�ed. In The Times , London, Decem b er 30 1996. 8. Rob Hughes. New breed deliv ers b est of b oth w orlds. In The Times , London, F ebruary 24 1997. 9. Mark Ho dkinson. Hun t rescues p oin t for b em used Francis. In The Times , London, Aug 26 1996. 10. Rob Hughes. United disco v er true measure of c hampions. In The Times , London, Septem b er 13 1996. 11. Mark Ho dkinson. Basemen t b etter than annexe for Ro c hdale. In The Times , London, F ebruary 21 1997. 12. Simon Barnes. Bo yho o d hero who ga v e England his b est shot. In The Times , London, Septem b er 18 1996. 13. Russell Kempson. Bristol sp oil a fo otball fan tasy . In The Times , London, F ebruary 24 1997.

14. Rob Hughes. F erguson optimistic of further progress. In The Times , London, Septem b er 12 1996. 15. Rob Hughes. United on song for Europ e. In The Times , London, Octob er 17 1996. 16. Brian Glan ville. Neill adds decisiv e ingredien t to nostalgia at New Den. In The Times , London, Septem b er 2 1996. 17. Simon Barnes. Real b eaut y of Bec kham’s goal in life. In The Times , London, Jan uary 15 1997. 18. Da vid Miller. The ills a�icting fo otball’s national health. In The Times , London, F ebruary 3 1997. 19. Andrew Longmore. Hard man no w allying brain to bra wn. In The Times , London, Jan uary 11 1997. 20. Simon Barnes. Injustice seen to b e done b y ev ery one but o�cials. In The Times , London, August 26 1996. 21. Kevin McCarra. Gascoigne underlines �rm grasp of need for creativit y . In The Times , London, Septem b er 30 1996. 22. Russell Kempson. Co v en try sho w c haracter to salv age a lost cause. In The Times , London, No v em b er 18 1996. 23. Stev e McManaman. Winning w a y to a v oid the holida y blues. In The Times , London, Decem b er 23 1996. 24. Simon Wilde. Rangers forget basic principles. In The Times , London, F ebruary 3 1997. 25. Lynne T russ. Seaman’s goal w as so busy , Poland’s goalk eep er w as reading a mag- azine’. In The Times , London, Octob er 11 1996. 26. Andrew Longmore. Dream pairing in dire need of �ne tuning. In The Times , London, August 19 1996. 27. Brian Glan ville. Arsenal slo w to use dismissals as credit cards. In The Times , London, Septem b er 30 1996. 28. Rob Hughes. Ho ddle hop es Le Saux can out ank Italy . In The Times , London, Jan uary 31 1997. 29. Da vid Maddo c k. Berk o vic mak es sure justice is done. In The Times , London, No v em b er 13 1996. 30. Rob Hughes. Ho ddle not afraid to tac kle the refereeing debate. In The Times , London, Octob er 8 1996. 31. Da vid Miller. Ho ddle aiming to create the righ t blend. In The Times , London, Octob er 9 1996. 32. Russell Kempson. F amily man mixing amid the glitterati. In The Times , London, Jan uary 25 1997. 33. Simon Barnes. F erguson brings old-fashioned v alues to the fore. In The Times , London, Decem b er 9 1996. 34. Ric hard Hobson. Gian t killer seeks one more Cup victim. In The Times , London, No v em b er 15 1996. 35. Rob Hughes. Ho ddle plans new national health service. In The Times , London, Octob er 3 1996. 36. Lynne T russ. Wim bledon remain the true princes at Palace. In The Times , Lon- don, Jan uary 24 1997. This article w as pro cessed using the L a T E X macro pac k age with LLNCS st yle