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## R Markdown
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using R Markdown see <http://rmarkdown.rstudio.com>.
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length(iris$Sepal.Length)



echo = FALSE/TRUE

eval = TRUE/FALSE

message = TRUE/FALSE warning = TRUE/FALSE





rmarkdown::render("file.Rmd", output_format = "html_document")





tidyverse

dplyr

tidyr

tidyverse

library(tidyverse)



dplyr tidyverse

tibbles

function(tibble, actions, ...)



dplyr

as_tibble()

filter()

arrange()

select()

rename()

mutate()

transmute()

group_by()

summarise()



as_tibble()

as_tibble()

#install.packages("Lahman")
library(Lahman)
head(Batting, n = 4) #look at just first 4 observations

##    playerID yearID stint teamID lgID  G  AB  R  H X2B X3B HR RBI SB CS BB SO
## 1 abercda01   1871     1    TRO   NA  1   4  0  0   0   0  0   0  0  0  0  0
## 2  addybo01   1871     1    RC1   NA 25 118 30 32   6   0  0  13  8  1  4  0
## 3 allisar01   1871     1    CL1   NA 29 137 28 40   4   5  0  19  3  1  2  5
## 4 allisdo01   1871     1    WS3   NA 27 133 28 44  10   2  2  27  1  1  0  2
##   IBB HBP SH SF GIDP
## 1  NA  NA NA NA    0
## 2  NA  NA NA NA    0
## 3  NA  NA NA NA    1
## 4  NA  NA NA NA    0



as_tibble()

myBatting <- as_tibble(Batting); myBatting

## # A tibble: 105,861 x 22
##   playerID  yearID stint teamID lgID      G    AB     R     H   X2B   X3B    HR
##   <chr>      <int> <int> <fct>  <fct> <int> <int> <int> <int> <int> <int> <int>
## 1 abercda01   1871     1 TRO    NA        1     4     0     0     0     0     0
## 2 addybo01    1871     1 RC1    NA       25   118    30    32     6     0     0
## 3 allisar01   1871     1 CL1    NA       29   137    28    40     4     5     0
## 4 allisdo01   1871     1 WS3    NA       27   133    28    44    10     2     2
## 5 ansonca01   1871     1 RC1    NA       25   120    29    39    11     3     0
## # ... with 105,856 more rows, and 10 more variables: RBI <int>, SB <int>,
## #   CS <int>, BB <int>, SO <int>, IBB <int>, HBP <int>, SH <int>, SF <int>,
## #   GIDP <int>



filter()



TRUE FALSE

"hi" == " hi" #== is comparison

## [1] FALSE

"hi" == "hi"

## [1] TRUE

4 >= 1

## [1] TRUE

4 != 1

## [1] TRUE

sqrt(3)^2 == 3

## [1] FALSE

dplyr::near(sqrt(3)^2, 3)

## [1] TRUE



TRUE FALSE

#use of is. functions
is.numeric("Word")

## [1] FALSE

is.numeric(10)

## [1] TRUE

is.character("10")

## [1] TRUE

is.na(c(1:2, NA, 3))

## [1] FALSE FALSE  TRUE FALSE

is.matrix(c("hello", "world"))

## [1] FALSE



TRUE FALSE

TRUE

myBatting$G > 20 #vector indicating Games > 20

##     [1] FALSE  TRUE  TRUE  TRUE  TRUE FALSE FALSE  TRUE FALSE FALSE  TRUE FALSE
##    [13] FALSE FALSE FALSE  TRUE FALSE FALSE FALSE FALSE  TRUE  TRUE  TRUE FALSE
##    [25] FALSE FALSE  TRUE FALSE FALSE  TRUE  TRUE FALSE FALSE  TRUE  TRUE FALSE
##    [37]  TRUE  TRUE  TRUE FALSE  TRUE  TRUE FALSE FALSE  TRUE FALSE  TRUE FALSE
##    [49]  TRUE  TRUE FALSE  TRUE  TRUE  TRUE FALSE  TRUE  TRUE FALSE FALSE FALSE
##    [61]  TRUE FALSE  TRUE FALSE FALSE  TRUE  TRUE  TRUE FALSE  TRUE  TRUE FALSE
##    [73]  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE FALSE FALSE  TRUE  TRUE  TRUE FALSE
##    [85]  TRUE  TRUE  TRUE FALSE FALSE FALSE  TRUE  TRUE FALSE  TRUE FALSE  TRUE
##    [97]  TRUE FALSE  TRUE  TRUE FALSE  TRUE  TRUE FALSE  TRUE  TRUE  TRUE FALSE
##   [109] FALSE  TRUE  TRUE FALSE  TRUE  TRUE  TRUE FALSE  TRUE FALSE FALSE  TRUE
##   [121] FALSE  TRUE FALSE  TRUE  TRUE FALSE FALSE FALSE FALSE FALSE  TRUE  TRUE
##   [133]  TRUE FALSE FALSE FALSE  TRUE FALSE  TRUE FALSE FALSE  TRUE FALSE  TRUE
##   [145] FALSE FALSE  TRUE FALSE FALSE FALSE  TRUE FALSE  TRUE  TRUE  TRUE  TRUE



filter()

filter(myBatting, G > 20)

## # A tibble: 69,441 x 22
##   playerID  yearID stint teamID lgID      G    AB     R     H   X2B   X3B    HR
##   <chr>      <int> <int> <fct>  <fct> <int> <int> <int> <int> <int> <int> <int>
## 1 addybo01    1871     1 RC1    NA       25   118    30    32     6     0     0
## 2 allisar01   1871     1 CL1    NA       29   137    28    40     4     5     0
## 3 allisdo01   1871     1 WS3    NA       27   133    28    44    10     2     2
## 4 ansonca01   1871     1 RC1    NA       25   120    29    39    11     3     0
## 5 barnero01   1871     1 BS1    NA       31   157    66    63    10     9     0
## # ... with 69,436 more rows, and 10 more variables: RBI <int>, SB <int>,
## #   CS <int>, BB <int>, SO <int>, IBB <int>, HBP <int>, SH <int>, SF <int>,
## #   GIDP <int>



& A & B = TRUE A & B = FALSE A & B = FALSE

| A | B = TRUE A | B = TRUE A | B = FALSE

&

|



(myBatting$G > 20) & (myBatting$yearID == 2015)

##     [1] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##    [13] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##    [25] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##    [37] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##    [49] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##    [61] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##    [73] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##    [85] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##    [97] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [109] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [121] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [133] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [145] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [157] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [169] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [181] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [193] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [205] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [217] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [229] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
##   [241] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE



filter()

filter(myBatting, (G > 20) & (yearID == 2015))

## # A tibble: 949 x 22
##   playerID  yearID stint teamID lgID      G    AB     R     H   X2B   X3B    HR
##   <chr>      <int> <int> <fct>  <fct> <int> <int> <int> <int> <int> <int> <int>
## 1 aardsda01   2015     1 ATL    NL       33     1     0     0     0     0     0
## 2 abadfe01    2015     1 OAK    AL       62     0     0     0     0     0     0
## 3 abreujo02   2015     1 CHA    AL      154   613    88   178    34     3    30
## 4 ackledu01   2015     1 SEA    AL       85   186    22    40     8     1     6
## 5 ackledu01   2015     2 NYA    AL       23    52     6    15     3     2     4
## # ... with 944 more rows, and 10 more variables: RBI <int>, SB <int>, CS <int>,
## #   BB <int>, SO <int>, IBB <int>, HBP <int>, SH <int>, SF <int>, GIDP <int>



filter()

%in%

filter(myBatting, teamID %in% c("ATL", "PIT", "WSH"))

## # A tibble: 7,035 x 22
##   playerID  yearID stint teamID lgID      G    AB     R     H   X2B   X3B    HR
##   <chr>      <int> <int> <fct>  <fct> <int> <int> <int> <int> <int> <int> <int>
## 1 barklsa01   1887     1 PIT    NL       89   340    44    76    10     4     1
## 2 beeched01   1887     1 PIT    NL       41   169    15    41     8     0     2
## 3 bishobi01   1887     1 PIT    NL        3     9     0     0     0     0     0
## 4 brownto01   1887     1 PIT    NL       47   192    30    47     3     4     0
## 5 carrofr01   1887     1 PIT    NL      102   421    71   138    24    15     6
## # ... with 7,030 more rows, and 10 more variables: RBI <int>, SB <int>,
## #   CS <int>, BB <int>, SO <int>, IBB <int>, HBP <int>, SH <int>, SF <int>,
## #   GIDP <int>



arrange()

#reorder by teamID
arrange(myBatting, teamID)

## # A tibble: 105,861 x 22
##   playerID  yearID stint teamID lgID      G    AB     R     H   X2B   X3B    HR
##   <chr>      <int> <int> <fct>  <fct> <int> <int> <int> <int> <int> <int> <int>
## 1 berrych01   1884     1 ALT    UA        7    25     2     6     0     0     0
## 2 brownji01   1884     1 ALT    UA       21    88    12    22     2     2     1
## 3 carropa01   1884     1 ALT    UA       11    49     4    13     1     0     0
## 4 connojo01   1884     1 ALT    UA        3    11     0     1     0     0     0
## 5 crosscl01   1884     1 ALT    UA        2     7     1     4     1     0     0
## # ... with 105,856 more rows, and 10 more variables: RBI <int>, SB <int>,
## #   CS <int>, BB <int>, SO <int>, IBB <int>, HBP <int>, SH <int>, SF <int>,
## #   GIDP <int>



arrange()

#get secondary arrangement as well
arrange(myBatting, teamID, G)

## # A tibble: 105,861 x 22
##   playerID  yearID stint teamID lgID      G    AB     R     H   X2B   X3B    HR
##   <chr>      <int> <int> <fct>  <fct> <int> <int> <int> <int> <int> <int> <int>
## 1 daisege01   1884     1 ALT    UA        1     4     0     0     0     0     0
## 2 crosscl01   1884     1 ALT    UA        2     7     1     4     1     0     0
## 3 manloch01   1884     1 ALT    UA        2     7     1     3     0     0     0
## 4 connojo01   1884     1 ALT    UA        3    11     0     1     0     0     0
## 5 shafff01    1884     1 ALT    UA        6    19     1     3     0     0     0
## # ... with 105,856 more rows, and 10 more variables: RBI <int>, SB <int>,
## #   CS <int>, BB <int>, SO <int>, IBB <int>, HBP <int>, SH <int>, SF <int>,
## #   GIDP <int>



arrange()

#descending instead
arrange(myBatting, teamID, desc(G))

## # A tibble: 105,861 x 22
##   playerID  yearID stint teamID lgID      G    AB     R     H   X2B   X3B    HR
##   <chr>      <int> <int> <fct>  <fct> <int> <int> <int> <int> <int> <int> <int>
## 1 smithge01   1884     1 ALT    UA       25   108     9    34     8     1     0
## 2 harrifr01   1884     1 ALT    UA       24    95    10    25     2     1     0
## 3 doughch01   1884     1 ALT    UA       23    85     6    22     5     0     0
## 4 murphjo01   1884     1 ALT    UA       23    94    10    14     1     0     0
## 5 brownji01   1884     1 ALT    UA       21    88    12    22     2     2     1
## # ... with 105,856 more rows, and 10 more variables: RBI <int>, SB <int>,
## #   CS <int>, BB <int>, SO <int>, IBB <int>, HBP <int>, SH <int>, SF <int>,
## #   GIDP <int>





select()

dplyr::pull() $ [ , ]

select() dplyr

#Choose a single column by name
select(myBatting, X2B)

## # A tibble: 105,861 x 1
##     X2B
##   <int>
## 1     0
## 2     6
## 3     4
## 4    10
## 5    11
## # ... with 105,856 more rows



select()

dplyr::pull() $ [ , ]

select() dplyr

#Choose a single column by name
select(myBatting, playerID, X2B)

## # A tibble: 105,861 x 2
##   playerID    X2B
##   <chr>     <int>
## 1 abercda01     0
## 2 addybo01      6
## 3 allisar01     4
## 4 allisdo01    10
## 5 ansonca01    11
## # ... with 105,856 more rows



%>%

arrange(select(filter(myBatting, teamID == "PIT"), playerID, G, X2B), desc(X2B))

## # A tibble: 4,817 x 3
##   playerID      G   X2B
##   <chr>     <int> <int>
## 1 wanerpa01   154    62
## 2 wanerpa01   148    53
## 3 sanchfr01   157    53
## 4 wanerpa01   152    50
## 5 comorad01   152    47
## # ... with 4,812 more rows



%>%

myBatting %>%
  filter(teamID == "PIT") %>%
  select(playerID, G, X2B) %>%
  arrange(desc(X2B))

## # A tibble: 4,817 x 3
##   playerID      G   X2B
##   <chr>     <int> <int>
## 1 wanerpa01   154    62
## 2 wanerpa01   148    53
## 3 sanchfr01   157    53
## 4 wanerpa01   152    50
## 5 comorad01   152    47
## # ... with 4,812 more rows



x %>% f(y) f(x,y)

x %>% f(y) %>% g(z) g(f(x, y), z)



select()

#all columns between
myBatting %>%
  select(X2B:HR)

## # A tibble: 105,861 x 3
##     X2B   X3B    HR
##   <int> <int> <int>
## 1     0     0     0
## 2     6     0     0
## 3     4     5     0
## 4    10     2     2
## 5    11     3     0
## # ... with 105,856 more rows



select()

#all columns containing
myBatting %>%
  select(contains("X"))

## # A tibble: 105,861 x 2
##     X2B   X3B
##   <int> <int>
## 1     0     0
## 2     6     0
## 3     4     5
## 4    10     2
## 5    11     3
## # ... with 105,856 more rows



select()

#all columns starting with
myBatting %>%
  select(starts_with("X"))

## # A tibble: 105,861 x 2
##     X2B   X3B
##   <int> <int>
## 1     0     0
## 2     6     0
## 3     4     5
## 4    10     2
## 5    11     3
## # ... with 105,856 more rows



select()

#multiple selections
myBatting %>%
  select(starts_with("X"), ends_with("ID"), G)

## # A tibble: 105,861 x 7
##     X2B   X3B playerID  yearID teamID lgID      G
##   <int> <int> <chr>      <int> <fct>  <fct> <int>
## 1     0     0 abercda01   1871 TRO    NA        1
## 2     6     0 addybo01    1871 RC1    NA       25
## 3     4     5 allisar01   1871 CL1    NA       29
## 4    10     2 allisdo01   1871 WS3    NA       27
## 5    11     3 ansonca01   1871 RC1    NA       25
## # ... with 105,856 more rows



select()

#reorder
myBatting %>%
  select(playerID, HR, everything())

## # A tibble: 105,861 x 22
##   playerID     HR yearID stint teamID lgID      G    AB     R     H   X2B   X3B
##   <chr>     <int>  <int> <int> <fct>  <fct> <int> <int> <int> <int> <int> <int>
## 1 abercda01     0   1871     1 TRO    NA        1     4     0     0     0     0
## 2 addybo01      0   1871     1 RC1    NA       25   118    30    32     6     0
## 3 allisar01     0   1871     1 CL1    NA       29   137    28    40     4     5
## 4 allisdo01     2   1871     1 WS3    NA       27   133    28    44    10     2
## 5 ansonca01     0   1871     1 RC1    NA       25   120    29    39    11     3
## # ... with 105,856 more rows, and 10 more variables: RBI <int>, SB <int>,
## #   CS <int>, BB <int>, SO <int>, IBB <int>, HBP <int>, SH <int>, SF <int>,
## #   GIDP <int>



rename()

#rename our previous
myBatting %>%
  select(starts_with("X"), ends_with("ID"), G) %>%
  rename("Doubles" = X2B, "Triples" = X3B)

## # A tibble: 105,861 x 7
##   Doubles Triples playerID  yearID teamID lgID      G
##     <int>   <int> <chr>      <int> <fct>  <fct> <int>
## 1       0       0 abercda01   1871 TRO    NA        1
## 2       6       0 addybo01    1871 RC1    NA       25
## 3       4       5 allisar01   1871 CL1    NA       29
## 4      10       2 allisdo01   1871 WS3    NA       27
## 5      11       3 ansonca01   1871 RC1    NA       25
## # ... with 105,856 more rows



dplyr

joins

as_tibble()

filter()

arrange()

select()







cbind

temp <- cbind(iris, extra = rep("a", 150))
str(temp)

## 'data.frame':    150 obs. of  6 variables:
##  $ Sepal.Length: num  5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ...
##  $ Sepal.Width : num  3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...
##  $ Petal.Length: num  1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 ...
##  $ Petal.Width : num  0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
##  $ Species     : Factor w/ 3 levels "setosa","versicolor",..: 1 1 1 1 1 1 1 1 1 1 ...
##  $ extra       : Factor w/ 1 level "a": 1 1 1 1 1 1 1 1 1 1 ...



iris$extra <- rep("a", 150)
str(iris)

## 'data.frame':    150 obs. of  6 variables:
##  $ Sepal.Length: num  5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ...
##  $ Sepal.Width : num  3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...
##  $ Petal.Length: num  1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 ...
##  $ Petal.Width : num  0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
##  $ Species     : Factor w/ 3 levels "setosa","versicolor",..: 1 1 1 1 1 1 1 1 1 1 ...
##  $ extra       : chr  "a" "a" "a" "a" ...



dplyr

mutate(data, newVarName = functionOfData, newVarName2 = 
functionOfData, ...)

mutate()

transmute()



library(fivethirtyeight)
fandango

## # A tibble: 146 x 23
##   film     year rottentomatoes rottentomatoes_~ metacritic metacritic_user  imdb
##   <chr>   <dbl>          <int>            <int>      <int>           <dbl> <dbl>
## 1 Avenge~  2015             74               86         66             7.1   7.8
## 2 Cinder~  2015             85               80         67             7.5   7.1
## 3 Ant-Man  2015             80               90         64             8.1   7.8
## 4 Do You~  2015             18               84         22             4.7   5.4
## 5 Hot Tu~  2015             14               28         29             3.4   5.1
## # ... with 141 more rows, and 16 more variables: fandango_stars <dbl>,
## #   fandango_ratingvalue <dbl>, rt_norm <dbl>, rt_user_norm <dbl>,
## #   metacritic_norm <dbl>, metacritic_user_nom <dbl>, imdb_norm <dbl>,
## #   rt_norm_round <dbl>, rt_user_norm_round <dbl>, metacritic_norm_round <dbl>,
## #   metacritic_user_norm_round <dbl>, imdb_norm_round <dbl>,
## #   metacritic_user_vote_count <int>, imdb_user_vote_count <int>,
## #   fandango_votes <int>, fandango_difference <dbl>



mutate()

##Create an average rottentomatoes score variable
fandango %>%
  mutate(avgRotten = (rottentomatoes + rottentomatoes_user)/2)

## # A tibble: 146 x 24
##   film     year rottentomatoes rottentomatoes_~ metacritic metacritic_user  imdb
##   <chr>   <dbl>          <int>            <int>      <int>           <dbl> <dbl>
## 1 Avenge~  2015             74               86         66             7.1   7.8
## 2 Cinder~  2015             85               80         67             7.5   7.1
## 3 Ant-Man  2015             80               90         64             8.1   7.8
## 4 Do You~  2015             18               84         22             4.7   5.4
## 5 Hot Tu~  2015             14               28         29             3.4   5.1
## # ... with 141 more rows, and 17 more variables: fandango_stars <dbl>,
## #   fandango_ratingvalue <dbl>, rt_norm <dbl>, rt_user_norm <dbl>,
## #   metacritic_norm <dbl>, metacritic_user_nom <dbl>, imdb_norm <dbl>,
## #   rt_norm_round <dbl>, rt_user_norm_round <dbl>, metacritic_norm_round <dbl>,
## #   metacritic_user_norm_round <dbl>, imdb_norm_round <dbl>,
## #   metacritic_user_vote_count <int>, imdb_user_vote_count <int>,
## #   fandango_votes <int>, fandango_difference <dbl>, avgRotten <dbl>



mutate()

#can't see it!
fandango %>%
  mutate(avgRotten = (rottentomatoes + rottentomatoes_user)/2) %>%
  select(film, year, avgRotten, everything())

## # A tibble: 146 x 24
##   film               year avgRotten rottentomatoes rottentomatoes_us~ metacritic
##   <chr>             <dbl>     <dbl>          <int>              <int>      <int>
## 1 Avengers: Age of~  2015      80               74                 86         66
## 2 Cinderella         2015      82.5             85                 80         67
## 3 Ant-Man            2015      85               80                 90         64
## 4 Do You Believe?    2015      51               18                 84         22
## 5 Hot Tub Time Mac~  2015      21               14                 28         29
## # ... with 141 more rows, and 18 more variables: metacritic_user <dbl>,
## #   imdb <dbl>, fandango_stars <dbl>, fandango_ratingvalue <dbl>,
## #   rt_norm <dbl>, rt_user_norm <dbl>, metacritic_norm <dbl>,
## #   metacritic_user_nom <dbl>, imdb_norm <dbl>, rt_norm_round <dbl>,
## #   rt_user_norm_round <dbl>, metacritic_norm_round <dbl>,
## #   metacritic_user_norm_round <dbl>, imdb_norm_round <dbl>,
## #   metacritic_user_vote_count <int>, imdb_user_vote_count <int>,
## #   fandango_votes <int>, fandango_difference <dbl>



mutate()

fandango %>%
  mutate(avgRotten = (rottentomatoes + rottentomatoes_user)/2,
         avgMeta = (metacritic_norm + metacritic_user_nom)/2) %>%
  select(film, year, avgRotten, avgMeta, everything())

## # A tibble: 146 x 25
##   film         year avgRotten avgMeta rottentomatoes rottentomatoes_~ metacritic
##   <chr>       <dbl>     <dbl>   <dbl>          <int>            <int>      <int>
## 1 Avengers: ~  2015      80      3.42             74               86         66
## 2 Cinderella   2015      82.5    3.55             85               80         67
## 3 Ant-Man      2015      85      3.62             80               90         64
## 4 Do You Bel~  2015      51      1.72             18               84         22
## 5 Hot Tub Ti~  2015      21      1.58             14               28         29
## # ... with 141 more rows, and 18 more variables: metacritic_user <dbl>,
## #   imdb <dbl>, fandango_stars <dbl>, fandango_ratingvalue <dbl>,
## #   rt_norm <dbl>, rt_user_norm <dbl>, metacritic_norm <dbl>,
## #   metacritic_user_nom <dbl>, imdb_norm <dbl>, rt_norm_round <dbl>,
## #   rt_user_norm_round <dbl>, metacritic_norm_round <dbl>,
## #   metacritic_user_norm_round <dbl>, imdb_norm_round <dbl>,
## #   metacritic_user_vote_count <int>, imdb_user_vote_count <int>,
## #   fandango_votes <int>, fandango_difference <dbl>



mutate() transmute()

fandango %>%
  select(rottentomatoes) %>%
  mutate(avg = mean(rottentomatoes), sd = sd(rottentomatoes))

## # A tibble: 146 x 3
##   rottentomatoes   avg    sd
##            <int> <dbl> <dbl>
## 1             74  60.8  30.2
## 2             85  60.8  30.2
## 3             80  60.8  30.2
## 4             18  60.8  30.2
## 5             14  60.8  30.2
## # ... with 141 more rows



mutate() transmute()

group_by

fandango %>%
  select(year, rottentomatoes) %>%
  group_by(year) %>%
  mutate(avg = mean(rottentomatoes), sd = sd(rottentomatoes))

## # A tibble: 146 x 4
## # Groups:   year [2]
##    year rottentomatoes   avg    sd
##   <dbl>          <int> <dbl> <dbl>
## 1  2015             74  58.4  30.3
## 2  2015             85  58.4  30.3
## 3  2015             80  58.4  30.3
## 4  2015             18  58.4  30.3
## 5  2015             14  58.4  30.3
## # ... with 141 more rows



mutate transmute

fandango %>%
  select(rottentomatoes) %>%
  mutate(cumulativeSum = cumsum(rottentomatoes))

## # A tibble: 146 x 2
##   rottentomatoes cumulativeSum
##            <int>         <int>
## 1             74            74
## 2             85           159
## 3             80           239
## 4             18           257
## 5             14           271
## # ... with 141 more rows



if then else

if (condition) {
  then execute code
}

#if then else
if (condition) {
  execute this code  
} else {
  execute this code
}

#Or more if statements
if (condition) {
  execute this code  
} else if (condition2) {
  execute this code
} else if (condition3) {
  execute this code
} else {
#if no conditions met

  execute this code
}



airquality

myAirquality <- as_tibble(airquality)
myAirquality

## # A tibble: 153 x 6
##   Ozone Solar.R  Wind  Temp Month   Day
##   <int>   <int> <dbl> <int> <int> <int>
## 1    41     190   7.4    67     5     1
## 2    36     118   8      72     5     2
## 3    12     149  12.6    74     5     3
## 4    18     313  11.5    62     5     4
## 5    NA      NA  14.3    56     5     5
## # ... with 148 more rows





if(condition)

if(airquality$Wind >= 15) {
"High Wind"
}

## Warning in if (airquality$Wind >= 15) {: the condition has length > 1 and only
## the first element will be used



loop

if_else()



if_else()

if_else()

if_else(condition, true, false)

condition

true

false



if_else() mutate()

myAirquality <- myAirquality %>%
  mutate(Status = if_else(Wind >= 15, "HighWind",
                          if_else(Wind >= 10, "Windy",
                                  if_else(Wind >= 6, "LightWind", "Calm"))))
myAirquality

## # A tibble: 153 x 7
##   Ozone Solar.R  Wind  Temp Month   Day Status   
##   <int>   <int> <dbl> <int> <int> <int> <chr>    
## 1    41     190   7.4    67     5     1 LightWind
## 2    36     118   8      72     5     2 LightWind
## 3    12     149  12.6    74     5     3 Windy    
## 4    18     313  11.5    62     5     4 Windy    
## 5    NA      NA  14.3    56     5     5 Windy    
## # ... with 148 more rows



mutate()

transmute()

if_else()

cut()







tidyr

pivot_longer()

pivot_wider()



tidyr

tempsData <- read_table2(file = "https://www4.stat.ncsu.edu/~online/datasets/cityTemps.txt")
tempsData

## # A tibble: 6 x 8
##   city        sun   mon   tue   wed   thr   fri   sat
##   <chr>     <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
## 1 atlanta      81    87    83    79    88    91    94
## 2 baltimore    73    75    70    78    73    75    79
## 3 charlotte    82    80    75    82    83    88    93
## 4 denver       72    71    67    68    72    71    58
## 5 ellington    51    42    47    52    55    56    59
## 6 frankfort    70    70    72    70    74    74    79



## # A tibble: 6 x 8
##   city        sun   mon   tue   wed   thr   fri   sat
##   <chr>     <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
## 1 atlanta      81    87    83    79    88    91    94
## 2 baltimore    73    75    70    78    73    75    79
## 3 charlotte    82    80    75    82    83    88    93
## 4 denver       72    71    67    68    72    71    58
## 5 ellington    51    42    47    52    55    56    59
## 6 frankfort    70    70    72    70    74    74    79

pivot_longer()

cols cols = 2:8

names_to names_to = "day"

values_to values_to = "temp"



pivot_longer()

cols cols = 2:8

names_to names_to = "day"

values_to values_to = "temp"

tempsData %>% pivot_longer(cols = 2:8, names_to = "day", values_to = "temp")

## # A tibble: 42 x 3
##   city    day    temp
##   <chr>   <chr> <dbl>
## 1 atlanta sun      81
## 2 atlanta mon      87
## 3 atlanta tue      83
## 4 atlanta wed      79
## 5 atlanta thr      88
## # ... with 37 more rows



pivot_longer()

newTempsData <- tempsData %>%
  pivot_longer(cols = sun:sat, names_to = "day", values_to = "temp")
newTempsData

## # A tibble: 42 x 3
##   city    day    temp
##   <chr>   <chr> <dbl>
## 1 atlanta sun      81
## 2 atlanta mon      87
## 3 atlanta tue      83
## 4 atlanta wed      79
## 5 atlanta thr      88
## # ... with 37 more rows



pivot_wider()

names_from
names_from = "day"

values_from values_from = 
"temp"

newTempsData %>%
  pivot_wider(names_from = "day", values_from = "temp")

## # A tibble: 6 x 8
##   city        sun   mon   tue   wed   thr   fri   sat
##   <chr>     <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
## 1 atlanta      81    87    83    79    88    91    94
## 2 baltimore    73    75    70    78    73    75    79
## 3 charlotte    82    80    75    82    83    88    93
## 4 denver       72    71    67    68    72    71    58
## 5 ellington    51    42    47    52    55    56    59
## 6 frankfort    70    70    72    70    74    74    79



separate() unite()



separate() unite()

chicagoData <- read_csv("https://www4.stat.ncsu.edu/~online/datasets/Chicago.csv")
chicagoData

## # A tibble: 1,461 x 11
##       X city  date     death  temp dewpoint  pm10    o3  time season  year
##   <dbl> <chr> <chr>    <dbl> <dbl>    <dbl> <dbl> <dbl> <dbl> <chr>  <dbl>
## 1  3654 chic  1/1/1997   137  36       37.5  13.1  5.66  3654 winter  1997
## 2  3655 chic  1/2/1997   123  45       47.2  41.9  5.53  3655 winter  1997
## 3  3656 chic  1/3/1997   127  40       38    27.0  6.29  3656 winter  1997
## 4  3657 chic  1/4/1997   146  51.5     45.5  25.1  7.54  3657 winter  1997
## 5  3658 chic  1/5/1997   102  27       11.2  15.3 20.8   3658 winter  1997
## # ... with 1,456 more rows



separate

separate

chicagoData %>%
  separate(date, c("Month", "Day", "Year"), sep = "/", convert = TRUE, remove = FALSE)

## # A tibble: 1,461 x 14
##       X city  date     Month   Day  Year death  temp dewpoint  pm10    o3  time
##   <dbl> <chr> <chr>    <int> <int> <int> <dbl> <dbl>    <dbl> <dbl> <dbl> <dbl>
## 1  3654 chic  1/1/1997     1     1  1997   137  36       37.5  13.1  5.66  3654
## 2  3655 chic  1/2/1997     1     2  1997   123  45       47.2  41.9  5.53  3655
## 3  3656 chic  1/3/1997     1     3  1997   127  40       38    27.0  6.29  3656
## 4  3657 chic  1/4/1997     1     4  1997   146  51.5     45.5  25.1  7.54  3657
## 5  3658 chic  1/5/1997     1     5  1997   102  27       11.2  15.3 20.8   3658
## # ... with 1,456 more rows, and 2 more variables: season <chr>, year <dbl>



unite

unite

chicagoData %>%
  separate(date, c("Month", "Day", "Year"), sep = "/", convert = TRUE, remove = FALSE) %>%
  unite(MonthDay, Month, Day, sep = "-")

## # A tibble: 1,461 x 13
##       X city  date  MonthDay  Year death  temp dewpoint  pm10    o3  time season
##   <dbl> <chr> <chr> <chr>    <int> <dbl> <dbl>    <dbl> <dbl> <dbl> <dbl> <chr> 
## 1  3654 chic  1/1/~ 1-1       1997   137  36       37.5  13.1  5.66  3654 winter
## 2  3655 chic  1/2/~ 1-2       1997   123  45       47.2  41.9  5.53  3655 winter
## 3  3656 chic  1/3/~ 1-3       1997   127  40       38    27.0  6.29  3656 winter
## 4  3657 chic  1/4/~ 1-4       1997   146  51.5     45.5  25.1  7.54  3657 winter
## 5  3658 chic  1/5/~ 1-5       1997   102  27       11.2  15.3 20.8   3658 winter
## # ... with 1,456 more rows, and 1 more variable: year <dbl>



dplyr tidyr




