
 
 
 
 

 
 
 
 

 

 

 
 
 

 
 

 
 
 
 
 
 

 
 

 
 



 

II 
 

 

 



 

III 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

IV 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

V 
 

 

 

 

 

 

 

 

 

 

 

 



 

1 
 

1 

 

 

 
 



 

2 
 

2 

• 

• 

• 



 

3 
 

3 

 



 

4 
 

4 



 

5 
 

5 

 



 

6 
 

6 



 

7 
 

7 



 

8 
 

8 



 

9 
 

9 



 

10 
 

10 



 

11 
 

11 



 

12 
 

12 



 

13 
 

13 

→

→

→ →

 



 

14 
 

14 



 

15 
 

15 

 



 

16 
 

16 



 

17 
 

17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

18 
 

18 



 

19 
 

19 

 



 

20 
 

20 



 

21 
 

21 

 



 

22 
 

22 

 



 

23 
 

23 



 

24 
 

24 

 



 

25 
 

25 



 

26 
 

26 

 

 



 

27 
 

27 

 



 

28 
 

28 



 

29 
 

29 

 

 



 

30 
 

30 



 

31 
 

31 

 

 



 

32 
 

32 

 

 

 

 

 

 

 

 

 

 



 

33 
 

33 

 

 

 

 

 

 

 

 

 

 

 



 

34 
 

34 



 

35 
 

35 

 

 



 

36 
 

36 

 

 

 

 

 

 

 

 



 

37 
 

37 

α α 

α α



 

38 
 

38 

 



 

39 
 

39 

 

 

 



 

40 
 

40 

 

 



 

41 
 

41 



 

42 
 

42 

 
 
 
 



 

43 
 

43 

 



 

44 
 

44 



 

45 
 

45 



 

46 
 

46 



 

47 
 

47 



 

48 
 

48 

 

 



 

49 
 

49 

 

 

 

 

 



 

50 
 

50 



 

51 
 

51 



 

52 
 

52 



 

53 
 

53 



 

54 
 

54 

 

 

 



 

55 
 

55 

 



 

56 
 

56 

 



 

57 
 

57 



 

58 
 

58 

 

 

 



 

59 
 

59 



 

60 
 

60 



 

61 
 

61 



 

62 
 

62 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/Marco/Desktop/Marco/Thesis/ThesisVersions/Thesis.docx%23_Toc26233798
file:///C:/Users/Marco/Desktop/Marco/Thesis/ThesisVersions/Thesis.docx%23_Toc26233798


 

63 
 

63 

 

 

  



 

64 
 

64 

 

 

 

 

 



 

65 
 

65 



 

66 
 

66 



 

67 
 

67 

 



 

68 
 

68 

/*import excel*/ 

%macro import_playerstatistics(sheet_name); 

proc import datafile = 

"C:\Users\Marco\Desktop\Marco\Thesis\Data\Whoscored_17_18_final.xlsx" 

replace dbms=xlsx out= Thesis.Seriea_&sheet_name; 

sheet = "&sheet_name"; 

run; 

%mend;  

 

%import_playerstatistics(Summary); 

%import_playerstatistics(Defensive); 

%import_playerstatistics(Offensive); 

%import_playerstatistics(Passing); 

%import_playerstatistics(Tackles); 

%import_playerstatistics(Interception); 

%import_playerstatistics(Fouls); 

%import_playerstatistics(Cards); 

%import_playerstatistics(Offside); 

%import_playerstatistics(Clearences); 

%import_playerstatistics(Blocks); 

%import_playerstatistics(Saves); 

%import_playerstatistics(Shots); 

%import_playerstatistics(Goals); 

%import_playerstatistics(Dribbles); 

%import_playerstatistics(Possession_losses); 

%import_playerstatistics(Aerial); 

%import_playerstatistics(Passes); 

%import_playerstatistics(Key_Passes); 

%import_playerstatistics(Assists); 

 

 

%macro import_stat_transfermarkt(sheet_name); 

proc import datafile = 

"C:\Users\Marco\Desktop\Marco\Thesis\Data\Transfermarkt\Serie_A.xlsx" 

 /*importo file trsfmkt*/ 

replace dbms=xlsx out= Thesis.Trsfmkt_&sheet_name; 

sheet = "&sheet_name"; 
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run; 

%mend;  

 

 

%import_stat_transfermarkt(TOTAL); 

 

%macro xset(category, old_name, new_name); 

 

data Thesis.Seriea_&category; 

set Thesis.Seriea_&category; 

rename &old_name = &new_name; 

label &old_name = &new_name; 

run; 

%mend; 

 

%xset (defensive , tackles, tackels_pg); 

%xset (defensive , inter, interception_pg); 

%xset (defensive , drb, drb_lost_pg); 

%xset (defensive , fouls, fouls_pg); 

%xset (offensive , keyP, keyP_pg); 

%xset (offensive , drb, drb_won_pg); 

%xset (offensive , fouled, fouled_pg); 

%xset (offensive , off, offsides_pg); 

%xset (passing , keyP, keyP_pg); 

%xset (passing , avgP, avgP_pg); 

%xset (passing , crosses, crosses_pg); 

%xset (passing , longB, longB_pg); 

%xset (passing , ThrB, ThrB_pg); 

 

 

%macro xsetcategory90(category, old_name,new_name); 

 

data Thesis.Seriea_&category; 

set Thesis.Seriea_&category; 

rename &old_name = &old_name&new_name; 

label &old_name = &old_name&new_name; 

run; 

%mend; 

 

%xsetcategory90 (tackles , totaltackles, x90); 

%xsetcategory90 (tackles , DribbledPast, x90); 
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%xsetcategory90 (tackles , TotalAttemptedTackles, x90); 

%xsetcategory90 (interception , total, interception); 

%xsetcategory90 (interception , totalinterception, x90); 

%xsetcategory90 (fouls , fouled, x90); 

%xsetcategory90 (fouls , fouls, x90); 

%xsetcategory90 (cards , yellow, x90); 

%xsetcategory90 (cards , red, x90); 

%xsetcategory90 (offisde , CaughtOffside, x90); 

%xsetcategory90 (clearences , total, clearances); 

%xsetcategory90 (clearences , totalclearances, x90); 

%xsetcategory90 (blocks , ShotsBlocked, x90); 

%xsetcategory90 (blocks , CrossesBlocked, x90); 

%xsetcategory90 (saves , total, saves); 

%xsetcategory90 (saves , totalsaves, x90); 

%xsetcategory90 (saves , SixYardBox, x90); 

%xsetcategory90 (saves , PenaltyArea, x90); 

%xsetcategory90 (saves , OutOfBox, x90); 

%xsetcategory90 (shots , Total, shots); 

%xsetcategory90 (shots , Totalshots, x90); 

%xsetcategory90 (shots , OutOfBox, x90); 

%xsetcategory90 (shots , SixYardBox, x90); 

%xsetcategory90 (shots , PenaltyArea, x90); 

%xsetcategory90 (goals , total, goals); 

%xsetcategory90 (goals , totalgoals, x90); 

%xsetcategory90 (goals , SixYardBox, x90); 

%xsetcategory90 (goals , PenaltyArea, x90); 

%xsetcategory90 (goals , OutOfBox, x90); 

%xsetcategory90 (dribbles , unsuccessful, dribbles); 

%xsetcategory90 (dribbles , unsuccessfuldribbles, x90); 

%xsetcategory90 (dribbles , successful, dribbles); 

%xsetcategory90 (dribbles , successfuldribbles, x90); 

%xsetcategory90 (dribbles , total_dribbles, x90); 

%xsetcategory90 (possession_losses , UnsuccessfulTouches, x90); 

%xsetcategory90 (possession_losses , Dispossessed, x90); 

%xsetcategory90 (aerial , total, aerial); 

%xsetcategory90 (aerial , won, aerial); 

%xsetcategory90 (aerial , lost, aerial); 

%xsetcategory90 (aerial , totalaerial, x90); 

%xsetcategory90 (aerial , wonaerial, x90); 

%xsetcategory90 (aerial , lostaerial, x90); 

%xsetcategory90 (passes , total, passes); 
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%xsetcategory90 (passes , totalpasses, x90); 

%xsetcategory90 (passes , AccLB, x90); 

%xsetcategory90 (passes , InAccLB, x90); 

%xsetcategory90 (passes , AccSP, x90); 

%xsetcategory90 (passes , InAccSP, x90); 

%xsetcategory90 (key_passes , total, key_passes); 

%xsetcategory90 (key_passes , totalkey_passes, x90); 

%xsetcategory90 (key_passes , long, key_passes); 

%xsetcategory90 (key_passes , longkey_passes, x90); 

%xsetcategory90 (key_passes , short, key_passes); 

%xsetcategory90 (key_passes , shortkey_passes, x90); 

%xsetcategory90 (assists , total, assists); 

%xsetcategory90 (assists , totalassists, x90); 

%xsetcategory90 (assists , Cross, assists); 

%xsetcategory90 (assists , Crossassists, x90); 

%xsetcategory90 (assists , Corner, assists); 

%xsetcategory90 (assists , Cornerassists, x90); 

%xsetcategory90 (assists , Throughball, assists); 

%xsetcategory90 (assists , Throughballassists, x90); 

%xsetcategory90 (assists , Freekick, assists); 

%xsetcategory90 (assists , Freekickassists, x90); 

%xsetcategory90 (assists , Throwin, assists); 

%xsetcategory90 (assists , Throwinassists, x90); 

%xsetcategory90 (assists , Other, assists); 

%xsetcategory90 (assists , Otherassists, x90); 

 

 

data Thesis.Seriea_summary;  

set Thesis.Seriea_summary;  

if Player = "Sergej Milinkovic0Savic" then Player = "Sergej Milinkovic-

Savic"; 

run; 

 

data Thesis.Seriea_defensive;  

set Thesis.Seriea_defensive;  

if Player = "Sergej Milinkovic0Savic" then Player = "Sergej Milinkovic-

Savic"; 

run; 

 

data Thesis.Seriea_offensive;  

set Thesis.Seriea_offensive;  
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if Player = "Sergej Milinkovic0Savic" then Player = "Sergej Milinkovic-

Savic"; 

run; 

 

data Thesis.Seriea_passing;  

set Thesis.Seriea_passing;  

if Player = "Sergej Milinkovic0Savic" then Player = "Sergej Milinkovic-

Savic"; 

run; 

 

proc sql; 

create table Thesis.WSC_final as 

select A.*, B.*,C.*,D.*,E.*, F.*,G.*,H.*,I.*, J.*,K.*, 

M.*,N.*, O.*,P.*,Q.*,R.*, S.*,T.* 

from  

 

Thesis.Seriea_summary as A, Thesis.Seriea_defensive as B, 

Thesis.Seriea_offensive as C, Thesis.Seriea_passing as D, 

Thesis.Seriea_tackles as E, Thesis.Seriea_interception as F, 

Thesis.Seriea_fouls as G, Thesis.Seriea_cards as H, 

Thesis.Seriea_offside as I, Thesis.Seriea_clearences as J, 

Thesis.Seriea_blocks as K, 

Thesis.Seriea_shots as M, Thesis.Seriea_goals as N, Thesis.Seriea_dribbles 

as O, Thesis.Seriea_possession_losses as P, 

Thesis.Seriea_aerial as Q, Thesis.Seriea_passes as R, 

Thesis.Seriea_key_passes as S, Thesis.Seriea_assists as T 

 

where  

 

A.Player = B.Player and B.Player = C.Player and C.Player = D.Player and 

D.Player = E.Player and E.Player = F.Player and F.Player = G.Player and 

G.Player = H.Player and H.Player = I.Player and I.Player = J.Player and 

J.Player = K.Player and K.Player = M.Player and 

M.Player = N.Player and N.Player = O.Player and O.Player = P.Player and 

P.Player = Q.Player and Q.Player = R.Player and R.Player = S.Player and 

S.Player = T.Player; 

 

quit; 

 

run; 
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data Thesis.Wsc_final;  

set Thesis.Wsc_final; 

if Player = "Alessio gnoli" then Player = "Alessio Romagnoli"; 

if Player = "Filippo gna" then Player = "Filippo Romagna"; 

if Player = "M'Baye Niang" then Player = "MBaye Niang"; 

drop B; 

drop Throwinassistsx90; 

run; 

 

 

 

data Thesis.Trsfmkt_total;  

set Thesis.Trsfmkt_total; 

if Player = "Papu Gómez" then Player = "Alejandro Gómez"; 

if Player = "Álex Berenguer" then Player = "Alex Berenguer"; 

if Player = "Ali Adnan" then Player = "Ali Adnan Kadhim"; 

if Player = "Édgar Barreto" then Player = "Edgar Barreto"; 

if Player = "Gian Marco Ferrari" then Player = "Gianmarco Ferrari"; 

if Player = "Pepe Reina" then Player = "Jos•é Reina"; 

if Player = "Konstantinos Manolas" then Player = "Kostas Manolas"; 

if Player = "Davide Faraoni" then Player = "Marco Faraoni"; 

if Player = "Maxi López" then Player = "Maximiliano López"; 

if Player = "Nicolás Burdisso" then Player = "Nicolas Burdisso"; 

if Player = "Nicolas N'Koulou" then Player = "Nicolas Nkoulou"; 

if Player = "M'Baye Niang" then Player = "MBaye Niang"; 

drop Signed_from; 

run; 

 

%macro deleteplayer(player, team); 

 

data Thesis.trsfmkt_total deleted; 

set Thesis.trsfmkt_total; 

 

if Player = "&player" and current_club = "&team" then output deleted; 

else 

output Thesis.trsfmkt_total; 

 

run; 

%mend; 
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%deleteplayer (Boukary Dram•E atalanta);           /*cancello i giocatori 

doppi*/ 

%deleteplayer (Bruno Petkovic, verona); 

%deleteplayer (Christian Puggioni, sampdoria); 

%deleteplayer (Cristiano Lombardi, lazio); 

%deleteplayer (Cyril Théréau, udinese); 

%deleteplayer (Daniel Bessa, genoa); 

%deleteplayer (Daniel Pavlovic, sampdoria); 

%deleteplayer (Diego Falcinelli ,fiorentina ); 

%deleteplayer (Duván Zapata, napoli ); 

%deleteplayer (Emanuele Giaccherini, napoli); 

%deleteplayer (Federico Bonazzoli , sampdoria); 

%deleteplayer (Federico Ricci, genoa ); 

%deleteplayer (Federico Ricci, sassuolo ); 

%deleteplayer (Filip Djuricic, sampdoria); 

%deleteplayer (Giovanni Simeone, genoa); 

%deleteplayer (Ivan strinic, napoli ); 

%deleteplayer (jasmin kurtic, atalanta ); 

%deleteplayer (khouma babacar, fiorentina); 

%deleteplayer (leonardo pavoletti, napoli); 

%deleteplayer (luca antei, sassuolo); 

%deleteplayer (luca rizzo, atalanta); 

%deleteplayer (luca rossettini, torino); 

%deleteplayer (Marco Borriello, cagliari); 

%deleteplayer (Marco Capuano,cagliari ); 

%deleteplayer (Martú‹ Cáceres , lazio); 

%deleteplayer (Maxi López, torino); 

%deleteplayer (Niccol•EZanellato , milan ); 

%deleteplayer (pietro iemmello, sassuolo); 

%deleteplayer (Rafael ,napoli ); 

%deleteplayer (Ryder Matos, udinese); 

%deleteplayer (Vittorio Parigini, torino); 

%deleteplayer (MBaye Niang, milan); 

%deleteplayer ( Cristian Ansaldi, inter); 

%deleteplayer ( Cyril Théréau, udinese); 

%deleteplayer ( Diego Falcinelli, fiorentina); 

%deleteplayer ( Giovanni Simeone, genoa); 

%deleteplayer ( Leonardo Pavoletti,napoli ); 

%deleteplayer ( Luca Rossettini, torino); 

%deleteplayer ( Maximiliano López, torino); 

%deleteplayer ( Moise Kean, juventus); 
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%deleteplayer ( Nikola Kalinic, fiorentina); 

%deleteplayer ( Patrik Schick, sampdoria); 

 

 

proc sql; 

create table Thesis.Complete as 

 

select  distinct A.*,B.* 

 

from 

 

Thesis.Wsc_final as A, Thesis.Trsfmkt_total as B 

 

where 

 

A.Player = B.Player; 

 

quit; 

 

run; 

 

 

data Thesis.Complete elimina;  

set Thesis.Complete; 

drop R; 

if market_value_18 = 0 then 

output elimina; 

else output Thesis.complete; 

run; 

 

%macro changet(oldvar); 

data thesis.complete; 

set thesis.complete; 

   new = input(&oldvar,comma10.); 

   drop &oldvar; 

   rename new=&oldvar; 

run; 

%mend; 

 

%changet(height); 

%changet(market_value_18); 
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%changet(transfer_value); 

 

 

 

/*remove variables*/ 

data Thesis.Final; 

set Thesis.Complete; 

drop A totalgoalsx90 assists Yel Red SpG Aerialswon Offsides 

MotM tackels_pg interception_pg Fouls_pg clear drb_lost_pg

 totalattemptedtacklesx90  blocks keyP_pg drb_won_pg 

 total_dribblesx90 fouled_pg offsides_pg disp unsuccessfultouchesx90

 Unstch avgP_pg crosses_pg longB_pg PenaltyAreax90

 SixYardBoxx90 OutOfBoxx90 totalaerialx90 AccSPx90 

 totalassistsx90 _ Market_value_17 Prestito_riscattato_nel_18 

Prestito_riscattato_nel_19 apps Date_of_Birth__Age_ Position1 Position2 

Position3 ThrB_pg Crossassistsx90 Cornerassistsx90 Throughballassistsx90 

Freekickassistsx90 Otherassistsx90; 

run; 

 

/*create role tables*/ 

 

 

proc sql; 

create table Thesis.forward as 

 

select A.* 

 

from 

 

Thesis.Final as A 

 

where A.role = "Forward"; 

 

 

quit; 

 

proc sql; 

create table Thesis.midfielder as 

 

select A.* 
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from 

 

Thesis.Final as A 

 

where A.role = "Midfielder"; 

 

 

quit; 

 

proc sql; 

create table Thesis.defender as 

 

select A.* 

 

from 

 

Thesis.Final as A 

 

where A.role = "Defender"; 

 

 

quit; 

 

proc sql; 

create table Thesis.goalkeeper as 

 

select A.* 

 

from 

 

Thesis.Final as A 

 

where A.role = "Goalkeeper"; 

 

 

quit; 

 

 

/*remove variables from each role table*/ 

data Thesis.Goalkeeper;  

set Thesis.Goalkeeper; 
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drop Goals redx90 CaughtOffside ShotsBlockedx90 CrossesBlockedx90 

Totalshotsx90 unsuccessfuldribblesx90 Dispossessedx90 lostaerialx90 

shortkey_passesx90; 

run; 

 

/*correlation matrix*/ 

 

ods pdf file 

="C:\Users\Marco\Desktop\Marco\Thesis\PDF\corr_goalkeeper2.pdf"; 

ods graphics /height=1200px width=1200px imagemap tipmax=4000; 

  

%prepCorrData( 

  in = Thesis.goalkeeper(drop= Player), 

  out=goalkeeper_r); 

proc sgrender data=goalkeeper_r template=corrHeatmap; 

   dynamic _title="Corr matrix for goalkeeper"; 

run; 

ods pdf close; 

ods graphics off; 

 

 

data Thesis.Defender;  

set Thesis.Defender; 

drop Shotssaved_Total Shotssaved_SixYardBox Shotssaved_PenaltyArea 

Shotssaved_OutOfBox; 

run; 

 

ods pdf file ="C:\Users\Marco\Desktop\Marco\Thesis\PDF\corr_defender2.pdf"; 

ods graphics /height=1200px width=1200px imagemap tipmax=4000; 

  

%prepCorrData( 

  in = Thesis.defender(drop= Player), 

  out=defender_r); 

proc sgrender data=defender_r template=corrHeatmap; 

   dynamic _title="Corr matrix for defender"; 

run; 

ods pdf close; 

ods graphics off; 
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data Thesis.Midfielder;  

set Thesis.Midfielder; 

drop Shotssaved_Total Shotssaved_SixYardBox Shotssaved_PenaltyArea 

Shotssaved_OutOfBox; 

run; 

 

ods pdf file 

="C:\Users\Marco\Desktop\Marco\Thesis\PDF\corr_midfielder2.pdf"; 

ods graphics /height=1200px width=1200px imagemap tipmax=4000; 

  

%prepCorrData( 

  in = Thesis.Midfielder(drop= Player), 

  out=Midfielder_r); 

proc sgrender data=Midfielder_r template=corrHeatmap; 

   dynamic _title="Corr matrix for Midfielder"; 

run; 

ods pdf close; 

ods graphics off; 

 

 

 

data Thesis.Forward;  

set Thesis.Forward; 

drop Shotssaved_Total Shotssaved_SixYardBox Shotssaved_PenaltyArea 

Shotssaved_OutOfBox redx90; 

run; 

 

ods pdf file ="C:\Users\Marco\Desktop\Marco\Thesis\PDF\corr_forward2.pdf"; 

ods graphics /height=1200px width=1200px imagemap tipmax=4000; 

  

%prepCorrData( 

  in = Thesis.Forward(drop= Player), 

  out=Forward_r); 

proc sgrender data=Forward_r template=corrHeatmap; 

   dynamic _title="Corr matrix for Forward"; 

run; 

ods pdf close; 

ods graphics off; 
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/* data vs market value*/ 

 

 

ods pdf file ="C:\Users\Marco\Desktop\Marco\Thesis\PDF\scatterdataMV.pdf"; 

 

%macro scatterplotmv(xvar); 

 

 

ods listing style= statistical sge = on; 

ods graphics on; 

proc sgplot data=Thesis.complete; 

   scatter x=&xvar y=market_value_18; 

   run; 

    

ods graphics off; 

ods listing sge = off; 

 

%mend; 

 

%scatterplotmv(Age); 

%scatterplotmv(Mins); 

%scatterplotmv(Goals); 

%scatterplotmv(Assists); 

%scatterplotmv(Yel); 

%scatterplotmv(Red); 

%scatterplotmv(SpG); 

%scatterplotmv(PS_); 

%scatterplotmv(AerialsWon); 

%scatterplotmv(MotM); 

%scatterplotmv(Rating); 

%scatterplotmv(tackels_pg); 

%scatterplotmv(interception_pg); 

%scatterplotmv(fouls_pg); 

%scatterplotmv(Offsides); 

%scatterplotmv(Clear); 

%scatterplotmv(drb_lost_pg); 

%scatterplotmv(Blocks); 

%scatterplotmv(OwnG); 

%scatterplotmv(keyP_pg); 

%scatterplotmv(drb_won_pg); 

%scatterplotmv(fouled_pg); 
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%scatterplotmv(offsides_pg); 

%scatterplotmv(Disp); 

%scatterplotmv(UnsTch); 

%scatterplotmv(avgP_pg); 

%scatterplotmv(crosses_pg); 

%scatterplotmv(longB_pg); 

%scatterplotmv(ThrB_pg); 

%scatterplotmv(totaltacklesx90); 

%scatterplotmv(DribbledPastx90); 

%scatterplotmv(TotalAttemptedTacklesx90); 

%scatterplotmv(totalinterceptionx90); 

%scatterplotmv(fouledx90); 

%scatterplotmv(foulsx90); 

%scatterplotmv(yellowx90); 

%scatterplotmv(redx90); 

%scatterplotmv(CaughtOffside); 

%scatterplotmv(totalclearancesx90); 

%scatterplotmv(ShotsBlockedx90); 

%scatterplotmv(CrossesBlockedx90); 

%scatterplotmv(PassesBlocked); 

%scatterplotmv(shotssaved_Total); 

%scatterplotmv(shotssaved_SixYardBox); 

%scatterplotmv(shotssaved_PenaltyArea); 

%scatterplotmv(shotssaved_OutOfBox); 

%scatterplotmv(Totalshotsx90); 

%scatterplotmv(OutOfBoxx90); 

%scatterplotmv(SixYardBoxx90); 

%scatterplotmv(PenaltyAreax90); 

%scatterplotmv(totalgoalsx90); 

%scatterplotmv(unsuccessfuldribblesx90); 

%scatterplotmv(successfuldribblesx90); 

%scatterplotmv(total_dribblesx90); 

%scatterplotmv(UnsuccessfulTouchesx90); 

%scatterplotmv(Dispossessedx90); 

%scatterplotmv(totalaerialx90); 

%scatterplotmv(wonaerialx90); 

%scatterplotmv(lostaerialx90); 

%scatterplotmv(totalpassesx90); 

%scatterplotmv(AccLBx90); 

%scatterplotmv(InAccLBx90); 

%scatterplotmv(AccSPx90); 
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%scatterplotmv(InAccSPx90); 

%scatterplotmv(totalkey_passesx90); 

%scatterplotmv(longkey_passesx90); 

%scatterplotmv(shortkey_passesx90); 

%scatterplotmv(Crossassistsx90); 

%scatterplotmv(Cornerassistsx90); 

%scatterplotmv(Throughballassistsx90); 

%scatterplotmv(Freekickassistsx90); 

%scatterplotmv(Throwinassistsx90); 

%scatterplotmv(Otherassistsx90); 

%scatterplotmv(totalassistsx90); 

%scatterplotmv(in_team_length); 

%scatterplotmv(Contract_length); 

%scatterplotmv(height); 

%scatterplotmv(transfer_value); 

 

 

proc sql; 

create table forwardgoals as 

 

select A.* 

 

from 

 

Thesis.forward as A 

 

where A.goals > 5; 

 

 

quit; 

 

proc template; 

  define statgraph bubbles; 

    begingraph; 

      entrytitle 'Radius of Influence'; 

      entrytitle 'Bubbles Show Distance Covered by Observation'; 

      layout overlay; 

        bubbleplot x=age y=market_value_18  

  size=goals / datalabel=player; 

      endlayout; 

    endgraph; 
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  end; 

 

proc sgrender data=forwardgoals template=bubbles; 

run; 

 

 

ods listing style= statistical sge = on; 

ods graphics on; 

proc bubbleplot data=Thesis.forward; 

   scatter x=&xvar y=market_value_18; 

   run; 

    

ods graphics off; 

ods listing sge = off; 

 

 

ods pdf close; 

 

 

 

ods listing style= statistical sge = on; 

ods graphics on; 

proc template; 

  define statgraph bubbles; 

    begingraph; 

      entrytitle 'Relationship Between Goals and Market Value'; 

      entrytitle 'Bubbles Show Key Passes per 90 mins'; 

      layout overlay; 

        bubbleplot x=goals y=market_value_18  

  size=totalkey_passesx90/ name="sp" group = position 

datalabel=player ; 

  discretelegend "sp" / title="Position"; 

      endlayout; 

    endgraph; 

  end; 

 

proc sgrender data=forwardgoals template=bubbles; 

run; 

 

ods graphics off; 

ods listing sge = off; 
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ods pdf close; 

 

 

proc sql; 

create table midfieldertmp as 

 

select A.* 

 

from 

 

Thesis.midfielder as A 

 

where A.mins > 2000; 

 

 

quit; 

 

ods pdf file 

="C:\Users\Marco\Desktop\Marco\Thesis\PDF\bubblesmidfielder.pdf"; 

proc template; 

  define statgraph bubbles; 

    begingraph; 

      entrytitle 'Relationship Between Key Passes and Market Value'; 

      entrytitle 'Bubbles Show Age of Players'; 

      layout overlay; 

        bubbleplot x=totalkey_passesx90 y=market_value_18  

  size= age/ group = position datalabel=player; 

      endlayout; 

    endgraph; 

  end; 

 

proc sgrender data=midfieldertmp template=bubbles; 

run; 

ods pdf close; 

 

 

 

proc template; 

  define statgraph bubbles; 
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    begingraph; 

      entrytitle 'Radius of Influence'; 

      entrytitle 'Bubbles Show Distance Covered by Observation'; 

      layout overlay; 

        bubbleplot x=shotssaved_Total y=market_value_18  

  size= age/ name="sp"  group = contract_length datalabel=player; 

  discretelegend "sp" / title="Position"; 

      endlayout; 

    endgraph; 

  end; 

 

proc sgrender data=Thesis.goalkeeper template=bubbles; 

run; 

 

 

 

proc template; 

  define statgraph bubbles; 

    begingraph; 

      entrytitle 'Clearances vs market value'; 

      entrytitle 'Bubbles Show Age'; 

      layout overlay; 

        bubbleplot x=totalclearancesx90 y=market_value_18  

  size= age/  name="sp" group = position datalabel=player; 

  discretelegend "sp" / title="Position"; 

      endlayout; 

    endgraph; 

  end; 

 

proc sgrender data=Thesis.defender template=bubbles; 

run; 

 

 

 

proc template; 

  define statgraph bubbles; 

    begingraph; 

      entrytitle 'Rating vs market value'; 

      entrytitle 'Bubbles Show Age'; 

      layout overlay; 

        bubbleplot x=rating y=market_value_18  
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  size= age/ name="sp" group = role; 

   discretelegend "sp" / title="Role"; 

      endlayout; 

    endgraph; 

  end; 

 

proc sgrender data=Thesis.final template=bubbles; 

run; 

 

 

 

 

proc sql; 

create table finaltmp as 

 

select COUNT(A.market_value_18),A.market_value_18 

 

from 

 

Thesis.final as A 

 

group by market_value_18; 

 

 

quit; 

 

 

 

/* final model*/ 

 

%macro linearmodel(var); 

title "&var"; 

ods graphics on; 

ods pdf file ="C:\Users\Marco\Desktop\Marco\Thesis\PDF\linearmodel&var.pdf"; 

ods listing style = statistical sge = on; 

proc glm data = Thesis.forward; 

model market_value_18 = &var; 

run; 

ods listing sge = off; 

ods graphics off; 

%mend; 
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%linearmodel(goals); 

%linearmodel(PS_); 

%linearmodel(Mins); 

%linearmodel(Rating); 

%linearmodel(Totalshotsx90 ); 

%linearmodel(Successfuldribblesx90); 

%linearmodel(totalkey_passesx90); 

%linearmodel(Contract_length ); 

%linearmodel(Foulsx90); 

%linearmodel(Lostaerialx90); 

 

 

proc glm data= Thesis.forward; 

ods graphics on; 

ods pdf file ="C:\Users\Marco\Desktop\Marco\Thesis\PDF\final_model.pdf"; 

ods listing style = statistical sge = on; 

title = "final_model"; 

model market_value_18 = goals Totalshotsx90 Successfuldribblesx90 

totalkey_passesx90 Contract_length Lostaerialx90; 

ods graphics off; 

ods listing sge = off; 

run; 

 

 

proc reg data= Thesis.forward; 

ods graphics on; 

ods pdf file 

="C:\Users\Marco\Desktop\Marco\Thesis\PDF\final_model_stepwise.pdf"; 

ods listing style = statistical sge = on; 

model market_value_18 = goals Totalshotsx90 Successfuldribblesx90 

totalkey_passesx90 Contract_length Lostaerialx90 

/ vif selection= stepwise; 

ods graphics off; 

ods listing sge = off; 

run; 
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