Introduction to R

Resources:

[image: ][image: ][image: ][image: ]
[https://r4ds.had.co.nz/introduction.html]
https://cran.r-project.org: You can find various manuals there, e.g. https://cran.r-project.org/doc/manuals/r-release/R-intro.html
https://www.r-graph-gallery.com/
https://www.data-to-viz.com/
[bookmark: _GoBack]
https://github.com/kingaa/R_Tutorial and http://kingaa.github.io/R_Tutorial/


Exercises:

Ex 1:
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Ex 2:
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Ex 3:
[image: ]

Ex 4:
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Ex 5:
Verify that  converges to  as .

Ex 6:
Check that  does not converge. Calculate this sum for n=10, n=1000, n=100000, and n=10000000.

Ex 7:
In the dataframe hurricanes.csv, compute a new factor variable categorizing MinPressure_before into quartiles (1,2,3,4) (use the function “cut”).

Ex 8:
Write a function that assigns the values 1,2,…, n randomly to n people X[1], X[2],…,X[n] (Hint: use the function runif to generate random numbers).


Dataframe “england” from the R package “engsoccerdata”

Questions one could be interested in:
· What were the final standings per season (rank/position, number of games, wins, draws, losses, goals for, goals against, goal difference, points)?
· Which team won the championship the most often? (Bar chart of the most successful teams.)
· How many different teams participated in the English Premier League since its beginnings?
· What was the game with the most goals? What was the victory with the highest goal difference?
· Did the change to the 3-1-0 system introduced in 1981 lead to more decisive games? Did it lead to more goals?
· In which seasons have there been ties in the final ranking (i.e. same number of points, same number of goals, plus same number of goals for)?
· What was the smallest margin deciding between first and second place?
· What was the average number of goals per game per season? Plot over time. Standard deviation as bars.
· How big is the advantage of playing at home?

Final standings of season 1907 (https://en.wikipedia.org/wiki/1907%E2%80%9308_Football_League):
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Final standings of season 1960 (https://en.wikipedia.org/wiki/1960%E2%80%9361_in_English_football):
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Final standings of season 2005 (https://en.wikipedia.org/wiki/2004%E2%80%9305_FA_Premier_League):
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Compute the standard normal probability density, %e , for values of z = 1 and z = 2. [R knows 7 as pi .] Check your answers against

those given by the built-in function for the normal distribution, dnorm(x=c(1,2)) .
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What do the $% and %/% operators do?
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Write code that computes values of y = forz =1,2,---,10, and plots y versus  with the points plotted and connected by a line.
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The sum of the geometric series 1 + 7+ 7° 4 r°+. .. 47" approaches the limit 1/(1 — 7) forr < 1as n — o0o. Take 7 = 0.5 and n = 10,
and write a one-line command that creates the vector G = (1'°, rl, 1'2, ey 1'"). Compare the sum (using sum() ) of this vector to the limiting
value 1/(1 — r). Repeat for n. = 50.
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2 | Aston Villa 38 1305 | 43
3 | Manchester City 38 1148 43
4 | Newcastle United 38 1204 | 42
5 | The Wednesday 38 1141 | 42
6 | Middlesbrough 38 1200 41
7 |Buy 38 0951 39
8 | Liverpool 38 1115 | 38
9 | Nottingham Forest 38 0952 | 37
10 | Bristol City 38 0951 | 36
11 | Everton 38 0906 | 36
12 | Preston North End 38 0887 36
13 | Chelsea 38 0855 | 36
14| Woolwich Arsenal 38 0810 | 36
14 | Blackbum Rovers 38 0810 | 36
16 | Sunderland 38 1040 | 35
17 | Sheffield United 38 0897 | 35
18 | Notts County 38 0765 | 34
19 Bolton Wanderers 38 0897 33
Relegated
20 | Birmingham 38 0667 30
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Team
[0l @] 9o o o e ] O Gol o e |
2 | Sheffield Wednesday 42 23 | 12 7 78 47 1660 58
3 | Wolverhampton Wanderers 42 25 7 10 103 | 75 1373 &7
4 | Bumnley 42 | 22 7 13 1102 77 1325 51
5 | Everton 42 | 22 6 14 87 69 1261 50
6 | Leicester City 42 18 9 15 | 87 | 70 1243 45
7 | Manchester United 42 18 9 15 88 76 1158 45
8 | Blackburn Rovers 42 15 13 14 77 76 1013 43
9 | Aston Villa 42 17 9 16 78 77 1013 43
10 | West Bromwich Albion 42 18 19 67 71 0944 41
11 | Arsenal 42 15 11 16 77 | 85 0906 41
12 | Chelsea 42 15 7 20 | 98 100 0980 37
13 | Manchester City 42 13 11 18 | 79 | 90 0878 37
14 | Nottingham Forest 42 | 14 9 19 62 78 0795 37
15 | Cardiff City 42 13 11 18 85 0706 37
16 | West Ham United 42 13 10 19 77 88 0875 36
17 | Fulham 42 | 14 8 20 72 95 0758 36
18 | Bolton Wanderers 42 12 1 19 58 | 73 0795 35
19 | Birmingham City 42 | 14 22 62 84 0738 34
20 | Blackpool 42 12 21 | 68 73 0932 33

Qualification or relegation
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Team Pld W L GF Qualification or relegation
1 | Chelsea (C) 38 29 172
Qualification for the Champions League group stage

2 | Arsenal 3 25 8 5 87 36 +51 83

3| Manchester United 38 22 1 5 58 26 +32 77

Qualification for the Champions League third qualifying round

4 | Everton 38 18 7 13 45 46 -1 61

5 | Liverpool 38 17 | 7 | 14 | 52 | 41  +11 58  Qualfication for the Champions League first qualifying roundal
6 | Bolton Wanderers 38 16 10 12 49 44 +5 58

Qualification for the UEFA Cup first round[®]

7 | Middlesbrough 38 14 13 11 53 46 +7 &5

8 | Manchester City 38 13 13 12 47 39 +8 52

9 | Tottenham Hotspur 38 14 10 14 | 47 | 41 +6 52

10 | Aston Villa 38 12 1 15 45 52 -7 47

11 | Charlton Athletic 38 12 10 16 42 58 -16 46

12 | Birmingham City 38 1 12 15 40 | 46 -6 45

13 | Fulham 38 12 8 18 52 60 -8 44

15 | Blackbumn Rovers 389 15 14 32 43 -1 42

16 | Portsmouth 38 10 9 19 43 59 -16 39

17 | West Bromwich Albion 386 16 16 36 61 -25 34
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