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exam %>% filter(english >= 80) 
 

 
exam %>% filter(class == 1 & math >= 50) 
 

 
exam %>% filter(math >= 90 | english >= 90) 
exam %>% filter(class %in% c(1,3,5)) 
 
 

 
exam %>% select(math) 
exam %>% select(class, math, english) 
 
 

 
exam %>% 
  select(id, math) %>% 
  head(10) 
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exam %>% arrange(math)          

exam %>% arrange(desc(math))    

exam %>% arrange(class, math)   
 

 
exam %>% mutate(total = math + english + science) 
 

 
exam %>% 
  mutate(total = math + english + science, 
         mean = (math + english + science)/3) 
 

 
exam %>% mutate(test = ifelse(science >= 60, "pass", "fail")) 
 

 
exam %>% 
  mutate(total = math + english + science) %>% 
  arrange(total) 

NP 
 

exam %>% 
  group_by(class) %>% 
  summarize(mean_math = mean(math)) 
 

 
mpg %>% 
  group_by(manufacturer, drv) %>% 
  summarize(mean_cty = mean(cty)) 
 
 

 

 
total <- left_join(test1, test2, by = "id") 
 

 
group_all <- bind_rows(group_a, group_b) 
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ggplot(data = mpg, aes(x = displ, y = hwy)) + geom_point() 
 

 
ggplot(data = mpg, aes(x = displ, y = hwy)) + 
  geom_point() + 
  xlim(3, 6) + 
  ylim(10, 30) 
 

 
 

 
df_mpg <- mpg %>% 
  group_by(drv) %>% 
  summarise(mean_hwy = mean(hwy)) 
 

 
ggplot(data = df_mpg, aes(x = reorder(drv, -mean_hwy), y = mean_hwy)) + geom_col() 
 

 
ggplot(data = mpg, aes(x = drv)) + geom_bar() 
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ggplot(data = economics, aes(x = date, y = unemploy)) + geom_line() 
 

 
ggplot(data = mpg, aes(x = drv, y = hwy)) + geom_boxplot() 
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df$var_mean <- rowMeans(df[,c("var1", "var2")])
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06-1.   -     

 (Preprocessing) - dplyr  

  

filter()   

select() ( )  

arrange()  

mutate()   

summari e()   

group_by()   

left_join()  ( ) 

bind_rows()  ( ) 
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dplyr   &   

library(dplyr) 
exam <- read.csv("csv_exam.csv") 
exam 

##    id class math english science 
## 1   1     1   50      98      50 
## 2   2     1   60      97      60 
## 3   3     1   45      86      78 
## 4   4     1   30      98      58 
## 5   5     2   25      80      65 
## 6   6     2   50      89      98 
## 7   7     2   80      90      45 
## 8   8     2   90      78      25 
## 9   9     3   20      98      15 
## 10 10     3   50      98      45 
## 11 11     3   65      65      65 
## 12 12     3   45      85      32 
## 13 13     4   46      98      65 
## 14 14     4   48      87      12 
## 15 15     4   75      56      78 
## 16 16     4   58      98      65 
## 17 17     5   65      68      98 
## 18 18     5   80      78      90 
## 19 19     5   89      68      87
## 20 20     5   78      83      58
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exam %>% filter(class == 1) 

##   id class math english science 
## 1  1     1   50      98      50 
## 2  2     1   60      97      60 
## 3  3     1   45      86      78 
## 4  4     1   30      98      58 

[ ]  [Ctrl+Shit+M]  %>%   
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exam %>% filter(class != 1) 

##    id class math english science 
## 1   5     2   25      80      65 
## 2   6     2   50      89      98 
## 3   7     2   80      90      45 
## 4   8     2   90      78      25 
## 5   9     3   20      98      15 
## 6  10     3   50      98      45 
## 7  11     3   65      65      65 
## 8  12     3   45      85      32 
## 9  13     4   46      98      65 
## 10 14     4   48      87      12 
## 11 15     4   75      56      78 
## 12 16     4   58      98      65 
## 13 17     5   65      68      98 
## 14 18     5   80      78      90 
## 15 19     5   89      68      87 
## 16 20     5   78      83      58 
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, , ,    
 

exam %>% filter(math > 50) 

##    id class math english science 
## 1   2     1   60      97      60 
## 2   7     2   80      90      45 
## 3   8     2   90      78      25 
## 4  11     3   65      65      65 
## 5  15     4   75      56      78 
## 6  16     4   58      98      65 
## 7  17     5   65      68      98 
## 8  18     5   80      78      90 
## 9  19     5   89      68      87 
## 10 20     5   78      83      58 

NP 
 

exam %>% filter(english >= 80) 

##    id class math english science 
## 1   1     1   50      98      50 
## 2   2     1   60      97      60 
## 3   3     1   45      86      78 
## 4   4     1   30      98      58 
## 5   5     2   25      80      65 
## 6   6     2   50      89      98 
## 7   7     2   80      90      45 
## 8   9     3   20      98      15 
## 9  10     3   50      98      45 
## 10 12     3   45      85      32 
## 11 13     4   46      98      65 
## 12 14     4   48      87      12 
## 13 16     4   58      98      65 
## 14 20     5   78      83      58 
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exam %>% filter(class == 1 & math >= 50) 

##   id class math english science 
## 1  1     1   50      98      50 
## 2  2     1   60      97      60 

NP 

        
 

exam %>% filter(math >= 90 | english >= 90) 

##   id class math english science 
## 1  1     1   50      98      50 
## 2  2     1   60      97      60 
## 3  4     1   30      98      58 
## 4  7     2   80      90      45 
## 5  8     2   90      78      25 
## 6  9     3   20      98      15 
## 7 10     3   50      98      45 
## 8 13     4   46      98      65 
## 9 16     4   58      98      65 
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exam %>% filter(class == 1 | class == 3 | class == 5)   

##    id class math english science 
## 1   1     1   50      98      50 
## 2   2     1   60      97      60 
## 3   3     1   45      86      78 
## 4   4     1   30      98      58 
## 5   9     3   20      98      15 
## 6  10     3   50      98      45 
## 7  11     3   65      65      65 
## 8  12     3   45      85      32 
## 9  17     5   65      68      98 
## 10 18     5   80      78      90 
## 11 19     5   89      68      87 
## 12 20     5   78      83      58 

NP 

%in%   

exam %>% filter(class %in% c(1,3,5))   

##    id class math english science 
## 1   1     1   50      98      50 
## 2   2     1   60      97      60 
## 3   3     1   45      86      78 
## 4   4     1   30      98      58 
## 5   9     3   20      98      15 
## 6  10     3   50      98      45 
## 7  11     3   65      65      65 
## 8  12     3   45      85      32 
## 9  17     5   65      68      98 
## 10 18     5   80      78      90 
## 11 19     5   89      68      87 
## 12 20     5   78      83      58 
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class1 <- exam %>% filter(class == 1)   

class2 <- exam %>% filter(class == 2)   
 
mean(class1$math)                       

## [1] 46.25 

mean(class2$math)                       

## [1] 61.25 
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R    
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mpg      . 

Q1.        . displ( )  4   

5      hwy(  )     . 

Q2.         . "audi"  "toyota"   

manufacturer(   )  cty(  )     . 

Q3. "chevrolet", "ford", "honda"      .   

   hwy   . 

NP

Q1. . filter()

displ .

Q2. . , .

Q3. ' ' filter() . 

. %in% .

NP 

 

Q1.        . displ( )  4   

5      hwy(  )     . 

mpg <- as.data.frame(ggplot2::mpg)    
 
mpg_a <- mpg %>% filter(displ <= 4)   

mpg_b <- mpg %>% filter(displ >= 5)   
 
mean(mpg_a$hwy)   

## [1] 25.96319 

mean(mpg_b$hwy)   

## [1] 18.07895 
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Q2.         . "audi"  "toyota"   

manufacturer(   )  cty(  )     . 

mpg_audi <- mpg %>% filter(manufacturer == "audi")       

mpg_toyota <- mpg %>% filter(manufacturer == "toyota")   
 
mean(mpg_audi$cty)     

## [1] 17.61111 

mean(mpg_toyota$cty)   

## [1] 18.52941 

NP 

Q3. "chevrolet", "ford", "honda"      .   

   hwy   . 

 
mpg_new <- mpg %>% filter(manufacturer %in% c("chevrolet", "ford", "honda")) 
mean(mpg_new$hwy) 

## [1] 22.50943 
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NP 
exam %>% select(math)   

##    math 
## 1    50 
## 2    60 
## 3    45 
## 4    30 
## 5    25 
## 6    50 
## 7    80 
## 8    90 
## 9    20 
## 10   50 
## 11   65 
## 12   45 
## 13   46 
## 14   48 
## 15   75 
## 16   58 
## 17   65 
## 18   80 
## 19   89 
## 20   78 
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exam %>% select(class, math, english)   

##    class math english 
## 1      1   50      98 
## 2      1   60      97 
## 3      1   45      86 
## 4      1   30      98 
## 5      2   25      80 
## 6      2   50      89 
## 7      2   80      90 
## 8      2   90      78 
## 9      3   20      98 
## 10     3   50      98 
## 11     3   65      65 
## 12     3   45      85 
## 13     4   46      98 
## 14     4   48      87 
## 15     4   75      56 
## 16     4   58      98 
## 17     5   65      68 
## 18     5   80      78 
## 19     5   89      68 
## 20     5   78      83 

NP 

  

exam %>% select(-math)   

##    id class english science 
## 1   1     1      98      50 
## 2   2     1      97      60 
## 3   3     1      86      78 
## 4   4     1      98      58 
## 5   5     2      80      65 
## 6   6     2      89      98 
## 7   7     2      90      45 
## 8   8     2      78      25 
## 9   9     3      98      15 
## 10 10     3      98      45 
## 11 11     3      65      65 
## 12 12     3      85      32 
## 13 13     4      98      65 
## 14 14     4      87      12 
## 15 15     4      56      78 
## 16 16     4      98      65 
## 17 17     5      68      98 
## 18 18     5      78      90 
## 19 19     5      68      87 
## 20 20     5      83      58 
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exam %>% select(-math, -english)   

##    id class science 
## 1   1     1      50 
## 2   2     1      60 
## 3   3     1      78 
## 4   4     1      58 
## 5   5     2      65 
## 6   6     2      98 
## 7   7     2      45 
## 8   8     2      25 
## 9   9     3      15 
## 10 10     3      45 
## 11 11     3      65 
## 12 12     3      32 
## 13 13     4      65 
## 14 14     4      12 
## 15 15     4      78 
## 16 16     4      65 
## 17 17     5      98 
## 18 18     5      90 
## 19 19     5      87 
## 20 20     5      58 

NP 

dplyr   
 

exam %>% filter(class == 1) %>% select(english) 

##   english 
## 1      98 
## 2      97 
## 3      86 
## 4      98 

NP

exam %>%
filter(class == 1) %>%

select(english)         
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exam %>% 
  select(id, math) %>%   

  head                   

##   id math 
## 1  1   50 
## 2  2   60 
## 3  3   45 
## 4  4   30 
## 5  5   25 
## 6  6   50 

NP 

  

exam %>% 
  select(id, math) %>%   

  head(10)               

##    id math 
## 1   1   50 
## 2   2   60 
## 3   3   45 
## 4   4   30 
## 5   5   25 
## 6   6   50 
## 7   7   80 
## 8   8   90 
## 9   9   20 
## 10 10   50 
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mpg     . 

Q1. mpg  11    .       . mpg 

 class(  ), cty(  )     .   

       . 

Q2.        .     

class(  )  "suv"   "compact"      cty(  )   

 . 

NP

Q1. select() .

Q2. filter() .

NP 

 

Q1. mpg  11    .       . mpg 

 class(  ), cty(  )     .   

       . 

mpg <- as.data.frame(ggplot2::mpg)   
 
df <- mpg %>% select(class, cty)     

head(df)                             

##     class cty 
## 1 compact  18 
## 2 compact  21 
## 3 compact  20 
## 4 compact  21 
## 5 compact  16 
## 6 compact  18 
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Q2.        .     

class(  )  "suv"   "compact"      cty(  )    

. 

df_suv <- df %>% filter(class == "suv")           

df_compact <- df %>% filter(class == "compact")   
 
mean(df_suv$cty)                                  

## [1] 13.5 

mean(df_compact$cty)                              

## [1] 20.12766 
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06-4.   
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exam %>% arrange(math)   

##    id class math english science 
## 1   9     3   20      98      15 
## 2   5     2   25      80      65 
## 3   4     1   30      98      58 
## 4   3     1   45      86      78 
## 5  12     3   45      85      32 
## 6  13     4   46      98      65 
## 7  14     4   48      87      12 
## 8   1     1   50      98      50 
## 9   6     2   50      89      98 
## 10 10     3   50      98      45 
## 11 16     4   58      98      65 
## 12  2     1   60      97      60 
## 13 11     3   65      65      65 
## 14 17     5   65      68      98 
## 15 15     4   75      56      78 
## 16 20     5   78      83      58 
## 17  7     2   80      90      45 
## 18 18     5   80      78      90 
## 19 19     5   89      68      87 
## 20  8     2   90      78      25 

NP 

  
exam %>% arrange(desc(math))   

##    id class math english science 
## 1   8     2   90      78      25 
## 2  19     5   89      68      87 
## 3   7     2   80      90      45 
## 4  18     5   80      78      90 
## 5  20     5   78      83      58 
## 6  15     4   75      56      78 
## 7  11     3   65      65      65 
## 8  17     5   65      68      98 
## 9   2     1   60      97      60 
## 10 16     4   58      98      65 
## 11  1     1   50      98      50 
## 12  6     2   50      89      98 
## 13 10     3   50      98      45 
## 14 14     4   48      87      12 
## 15 13     4   46      98      65 
## 16  3     1   45      86      78 
## 17 12     3   45      85      32 
## 18  4     1   30      98      58 
## 19  5     2   25      80      65 
## 20  9     3   20      98      15 
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exam %>% arrange(class, math)   

##    id class math english science 
## 1   4     1   30      98      58 
## 2   3     1   45      86      78 
## 3   1     1   50      98      50 
## 4   2     1   60      97      60 
## 5   5     2   25      80      65 
## 6   6     2   50      89      98 
## 7   7     2   80      90      45 
## 8   8     2   90      78      25 
## 9   9     3   20      98      15 
## 10 12     3   45      85      32 
## 11 10     3   50      98      45 
## 12 11     3   65      65      65 
## 13 13     4   46      98      65 
## 14 14     4   48      87      12 
## 15 16     4   58      98      65 
## 16 15     4   75      56      78 
## 17 17     5   65      68      98 
## 18 20     5   78      83      58 
## 19 18     5   80      78      90 
## 20 19     5   89      68      87 

NP 

  

mpg     . 

"audi"        hwy(  )    . 

"audi"     hwy  1~5     . 

NP

filter() "audi" , arrange() hwy . 

head() .
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mpg <- as.data.frame(ggplot2::mpg)           
 
mpg %>% filter(manufacturer == "audi") %>%   

  arrange(desc(hwy)) %>%                     

  head(5)                                    

##   manufacturer      model displ year cyl      trans drv cty hwy fl   class 
## 1         audi         a4   2.0 2008   4 manual(m6)   f  20  31  p compact 
## 2         audi         a4   2.0 2008   4   auto(av)   f  21  30  p compact 
## 3         audi         a4   1.8 1999   4   auto(l5)   f  18  29  p compact 
## 4         audi         a4   1.8 1999   4 manual(m5)   f  21  29  p compact 
## 5         audi a4 quattro   2.0 2008   4 manual(m6)   4  20  28  p compact 

NP 

06-5.   
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NP 
exam %>% 
  mutate(total = math + english + science) %>%   

  head                                           

##   id class math english science total 
## 1  1     1   50      98      50   198 
## 2  2     1   60      97      60   217 
## 3  3     1   45      86      78   209 
## 4  4     1   30      98      58   186 
## 5  5     2   25      80      65   170 
## 6  6     2   50      89      98   237 

NP 

     

exam %>% 
  mutate(total = math + english + science,           

         mean = (math + english + science)/3) %>%    

  head                                               

##   id class math english science total     mean 
## 1  1     1   50      98      50   198 66.00000 
## 2  2     1   60      97      60   217 72.33333 
## 3  3     1   45      86      78   209 69.66667 
## 4  4     1   30      98      58   186 62.00000 
## 5  5     2   25      80      65   170 56.66667 
## 6  6     2   50      89      98   237 79.00000 
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NP 

mutate()  ifelse()  

exam %>% 
  mutate(test = ifelse(science >= 60, "pass", "fail")) %>% 
  head 

##   id class math english science test 
## 1  1     1   50      98      50 fail 
## 2  2     1   60      97      60 pass 
## 3  3     1   45      86      78 pass 
## 4  4     1   30      98      58 fail 
## 5  5     2   25      80      65 pass 
## 6  6     2   50      89      98 pass 

NP 

  dplyr    

exam %>% 
  mutate(total = math + english + science) %>%   

  arrange(total) %>%                             

  head                                           

##   id class math english science total 
## 1  9     3   20      98      15   133 
## 2 14     4   48      87      12   147 
## 3 12     3   45      85      32   162 
## 4  5     2   25      80      65   170 
## 5  4     1   30      98      58   186 
## 6  8     2   90      78      25   193 
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NP 

  

mpg     . 

mpg     hwy(  ), cty(  )    .  

          . 

Q1. mpg   , cty  hwy   '   '  . 

Q2.   '   '  2   '   '  . 

Q3. '   '     3   . 

Q4. 1~3        dplyr   .    

mpg  . 
NP

Q1. mutate() <-

.

Q3. arrange() head() .

Q4. %>% . mutate()

.

NP 

 

Q1. mpg   , cty  hwy   '   '  . 

mpg <- as.data.frame(ggplot2::mpg)                 

mpg_new <- mpg                                     
 
mpg_new <- mpg_new %>% mutate(total = cty + hwy)   

Q2.
 

' ' 2 ' ' .

mpg_new
 
<- mpg_new

 
%>% mutate(mean

 
= total/2)

     NP

Q3. ' ' 3 .

mpg_new %>%
arrange(desc(mean)) %>%
head(3)                   

##    manufacturer       model  displ  year  cyl       trans  drv  cty  hwy  fl
##  1    volkswagen  new  beetle    1.9  1999    4  manual(m5)    f   35   44   d
##  2    volkswagen       jetta    1.9  1999    4  manual(m5)    f   33   44   d
##  3    volkswagen  new  beetle    1.9  1999    4    auto(l4)    f   29   41   d
##         class  total  mean
##  1  subcompact     79  39.5
##  2     compact     77  38.5
##  3  subcompact     70  35.0

mpg_new %>%

arrange(desc(mean)) %>%

head(3)                  

##   manufacturer      model displ year cyl      trans drv cty hwy fl
## 1   volkswagen new beetle   1.9 1999   4 manual(m5)   f  35  44  d
## 2   volkswagen      jetta   1.9 1999   4 manual(m5)   f  33  44  d
## 3   volkswagen new beetle   1.9 1999   4   auto(l4)   f  29  41  d
##        class total mean
## 1 subcompact    79 39.5
## 2    compact    77 38.5
## 3 subcompact    70 35.0
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NP 

Q4. 1~3        dplyr   .    

mpg  . 

mpg %>% 
  mutate(total = cty + hwy,    

         mean = total/2) %>%   

  arrange(desc(mean)) %>%      

  head(3)                      

##   manufacturer      model displ year cyl      trans drv cty hwy fl 
## 1   volkswagen new beetle   1.9 1999   4 manual(m5)   f  35  44  d 
## 2   volkswagen      jetta   1.9 1999   4 manual(m5)   f  33  44  d 
## 3   volkswagen new beetle   1.9 1999   4   auto(l4)   f  29  41  d 
##        class total mean 
## 1 subcompact    79 39.5 
## 2    compact    77 38.5 
## 3 subcompact    70 35.0 

NP 

06-6.   
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NP 

  

 

exam %>% summarize(mean_math = mean(math))   

##   mean_math 
## 1     57.45 

NP 

  

exam %>% 
  group_by(class) %>%                 

  summarize(mean_math = mean(math))   

## # A tibble: 5 x 2 
##   class mean_math 
##   <int>     <dbl> 
## 1     1     46.25 
## 2     2     61.25 
## 3     3     45.00 
## 4     4     56.75 
## 5     5     78.00 
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NP 

     

exam %>% 
  group_by(class) %>%                    

  summarize(mean_math = mean(math),      

            sum_math = sum(math),        

            median_math = median(math),  

            n = n())                     

## # A tibble: 5 x 5 
##   class mean_math sum_math median_math     n 
##   <int>     <dbl>    <int>       <dbl> <int> 
## 1     1     46.25      185        47.5     4 
## 2     2     61.25      245        65.0     4 
## 3     3     45.00      180        47.5     4 
## 4     4     56.75      227        53.0     4 
## 5     5     78.00      312        79.0     4 

NP 

    

  

mean()  

sd()  

sum()  

median()  

min()  

max()  

n()  
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NP 

     

mpg %>% 
  group_by(manufacturer, drv) %>%       

  summarize(mean_cty = mean(cty)) %>%   

  head(10)                              

## # A tibble: 10 x 3 
## # Groups:   manufacturer [5] 
##    manufacturer   drv mean_cty 
##           <chr> <chr>    <dbl> 
##  1         audi     4 16.81818 
##  2         audi     f 18.85714 
##  3    chevrolet     4 12.50000 
##  4    chevrolet     f 18.80000 
##  5    chevrolet     r 14.10000 
##  6        dodge     4 12.00000 
##  7        dodge     f 15.81818 
##  8         ford     4 13.30769 
##  9         ford     r 14.75000 
## 10        honda     f 24.44444 

NP 

dplyr  

)  "suv"          ,  1~5  

 

   

  dplyr  

1   group_by() 

2 suv  filter() 

3     mutate() 

4     summari e() 

5   arrange() 

6 1~5   head() 
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NP 

dplyr  

mpg %>% 
  group_by(manufacturer) %>%            

  filter(class == "suv") %>%            

  mutate(tot = (cty+hwy)/2) %>%         

  summarize(mean_tot = mean(tot)) %>%   

  arrange(desc(mean_tot)) %>%           

  head(5)                               

## # A tibble: 5 x 2 
##   manufacturer mean_tot 
##          <chr>    <dbl> 
## 1       subaru 21.91667 
## 2       toyota 16.31250 
## 3       nissan 15.87500 
## 4      mercury 15.62500 
## 5         jeep 15.56250 

NP 

  

mpg      . 

Q1. mpg  class  "suv", "compact"        . 

     . class  cty  . 

Q2.     class     .      

    cty     . 

Q3.    hwy(  )     . hwy     

  . 

Q4.   "compact"( )      .   

"compact"     . 
NP

Q1. group_by() class summarize() cty .

Q2. %>% .

Q3. 2 , head() .

Q4. filter() "compact" .

. n() .
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NP 

 

Q1. mpg  class  "suv", "compact"        . 

     . class  cty  . 

mpg <- as.data.frame(ggplot2::mpg)   
 
mpg %>% 
  group_by(class) %>%                

  summarize(mean_cty = mean(cty))    

## # A tibble: 7 x 2 
##        class mean_cty 
##        <chr>    <dbl> 
## 1    2seater 15.40000 
## 2    compact 20.12766 
## 3    midsize 18.75610 
## 4    minivan 15.81818 
## 5     pickup 13.00000 
## 6 subcompact 20.37143 
## 7        suv 13.50000 

NP 

Q2.     class     .      

    cty     . 

mpg %>% 
  group_by(class) %>%                   

  summarize(mean_cty = mean(cty)) %>%   

  arrange(desc(mean_cty))               

## # A tibble: 7 x 2 
##        class mean_cty 
##        <chr>    <dbl> 
## 1 subcompact 20.37143 
## 2    compact 20.12766 
## 3    midsize 18.75610 
## 4    minivan 15.81818 
## 5    2seater 15.40000 
## 6        suv 13.50000 
## 7     pickup 13.00000 
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NP 

Q3.    hwy(  )     . hwy     

  . 

mpg %>% 
  group_by(manufacturer) %>%            

  summarize(mean_hwy = mean(hwy)) %>%   

  arrange(desc(mean_hwy)) %>%           

  head(3)                               

## # A tibble: 3 x 2 
##   manufacturer mean_hwy 
##          <chr>    <dbl> 
## 1        honda 32.55556 
## 2   volkswagen 29.22222 
## 3      hyundai 26.85714 

NP 

Q4.   "compact"( )      .   "compact" 

    . 

mpg %>% 
  filter(class == "compact") %>%   

  group_by(manufacturer) %>%       

  summarize(count = n()) %>%       

  arrange(desc(count))             

## # A tibble: 5 x 2 
##   manufacturer count 
##          <chr> <int> 
## 1         audi    15 
## 2   volkswagen    14 
## 3       toyota    12 
## 4       subaru     4 
## 5       nissan     2 
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NP 

06-7.   

  

 

  

 

NP 

  

  

 
test1 <- data.frame(id = c(1, 2, 3, 4, 5), 
                    midterm = c(60, 80, 70, 90, 85)) 
 

 
test2 <- data.frame(id = c(1, 2, 3, 4, 5), 
                    final = c(70, 83, 65, 95, 80)) 
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NP 
test1   

##   id midterm 
## 1  1      60 
## 2  2      80 
## 3  3      70 
## 4  4      90 
## 5  5      85 

test2   

##   id final 
## 1  1    70 
## 2  2    83 
## 3  3    65 
## 4  4    95 
## 5  5    80 

NP 

id   

total <- left_join(test1, test2, by = "id")   

total                                         

##   id midterm final 
## 1  1      60    70 
## 2  2      80    83 
## 3  3      70    65 
## 4  4      90    95 
## 5  5      85    80 

[ ] by          
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NP 

  

  

 
group_a <- data.frame(id = c(1, 2, 3, 4, 5), 
                      test = c(60, 80, 70, 90, 85)) 
 

 
group_b <- data.frame(id = c(6, 7, 8, 9, 10), 
                      test = c(70, 83, 65, 95, 80)) 
group_a  

##   id test
## 1  1   60
## 2  2   80
## 3  3   70
## 4  4   90
## 5  5   85

group_b  

##   id test
## 1  6   70
## 2  7   83
## 3  8   65
## 4  9   95
## 5 10   80

NP 

  

group_all <- bind_rows(group_a, group_b)   

group_all                                  

##    id test 
## 1   1   60 
## 2   2   80 
## 3   3   70 
## 4   4   90 
## 5   5   85 
## 6   6   70 
## 7   7   83 
## 8   8   65 
## 9   9   95 
## 10 10   80 
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NP 

  

mpg      . 

mpg  fl    (fuel)  .      

. 

fl   (  USD) 

c CNG 2.35 

d diesel 2.38 

e ethanol E85 2.11 

p premium 2.76 

r regular 2.22 

          . 

fuel <- data.frame(fl = c("c", "d", "e", "p", "r"), 
                   price_fl = c(2.35, 2.38, 2.11, 2.76, 2.22), 
                   stringsAsFactors = F) 
fuel   

##   fl price_fl 
## 1  c     2.35 
## 2  d     2.38 
## 3  e     2.11 
## 4  p     2.76 
## 5  r     2.22 

Q1. mpg     fl       .  

 fuel   mpg  price_fl(  )  . 

Q2.        model, fl, price_fl    5  

 . 

NP

Q1. left_join() mpg fuel . 

.

Q2. select() head() .
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NP 

 

Q1. mpg     fl       .   

fuel   mpg  price_fl(  )  . 

mpg <- as.data.frame(ggplot2::mpg)       

mpg <- left_join(mpg, fuel, by = "fl")   

NP 

Q2.        model, fl, price_fl    5  

 . 

mpg %>% 
  select(model, fl, price_fl) %>%        
  head(5)      

##   model fl price_fl 
## 1    a4  p     2.76 
## 2    a4  p     2.76 
## 3    a4  p     2.76 
## 4    a4  p     2.76 
## 5    a4  p     2.76 
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ggplot2 

 

 

08-1. R

111



, xlim, ylim

NP

ggplot2 

NP

ggplot 
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NP

ggplot2 
library(ggplot2)
NP

1. 

ggplot(data = mpg, aes(x = displ, y = hwy))

NP

08-2. -
NP

(Sca ter Plot) : x y

, 

113



NP 

2.   

 
ggplot(data = mpg, aes(x = displ, y = hwy)) + geom_point() 

 

NP 

3.      

 
ggplot(data = mpg, aes(x = displ, y = hwy)) +  
  geom_point() +  
  xlim(3, 6) +  
  ylim(10, 30) 

 

114



115



116



NP 

08-3.   -     

  (Bar Chart) :       

           

NP 

  1 -     

        

1.    

library(dplyr) 
 
df_mpg <- mpg %>% 
  group_by(drv) %>% 
  summarise(mean_hwy = mean(hwy)) 
 
df_mpg 

## # A tibble: 3 x 2 
##     drv mean_hwy 
##   <chr>    <dbl> 
## 1     4 19.17476 
## 2     f 28.16038 
## 3     r 21.00000 
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NP 

2.   

ggplot(data = df_mpg, aes(x = drv, y = mean_hwy)) + geom_col() 

 

NP 

3.    

ggplot(data = df_mpg, aes(x = reorder(drv, -mean_hwy), y = mean_hwy)) + geom_col() 
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NP 

  2 -    

  ( )      

 
ggplot(data = mpg, aes(x = drv)) + geom_bar() 

 

NP 
 

ggplot(data = mpg, aes(x = hwy)) + geom_bar() 
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NP 

08-4.   -      

  (Line Chart) :     

  (Time Series Chart) :       (Time Series Data)  

  . ,            
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NP 

   
ggplot(data = economics, aes(x = date, y = unemploy)) + geom_line() 
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NP 

08-5.   -      

  (Box Plot) :  (   )       

                 

NP 

   
ggplot(data = mpg, aes(x = drv, y = hwy)) + geom_boxplot() 
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NP 

    

      0~25%    

  1 (Q1)  25%   

    2 (Q2)  50%  ( ) 

  3 (Q3)  75%   

     75~100%    

     Q1, Q3  1.5 IQR    

 1.5 IQR:  (Q1~Q3  )  1.5  
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NP 

  ggplot2  

  

geom_point()  

geom_col()   -  

geom_bar()   -  

geom_line()   

geom_boxplot()   

NP

 

()

() -

() -

boxplot()
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13.       
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NP 

13-1.   ? 

    

  (Descriptive statistics) 

      

 ex)         

  (Inferential statistics) 

             

 ex)          ,    
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NP 

  (Inferential statistics) 

       

 ->      (statistically significant)   

       

 ->       (not statistically significant)   

                

             

   

NP 

   

  (Statistical hypothesis test) 

     

(Significance probability, p-value) 

           

     

'      '   

            

     

'     '   

          ,   
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NP 

      

  

economics <- as.data.frame(ggplot2::economics) 

 
cor.test(economics$unemploy, economics$pce) 

##  
##  Pearson's product-moment correlation 
##  
## data:  economics$unemploy and economics$pce 
## t = 18.605, df = 572, p-value < 2.2e-16 
## alternative hypothesis: true correlation is not equal to 0 
## 95 percent confidence interval: 
##  0.5603164 0.6625460 
## sample estimates: 
##       cor  
## 0.6139997 
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NP 

   

(Correlation Matrix) 

       

        

NP 

  

head(mtcars) 

##                    mpg cyl disp  hp drat    wt  qsec vs am gear carb 
## Mazda RX4         21.0   6  160 110 3.90 2.620 16.46  0  1    4    4 
## Mazda RX4 Wag     21.0   6  160 110 3.90 2.875 17.02  0  1    4    4 
## Datsun 710        22.8   4  108  93 3.85 2.320 18.61  1  1    4    1 
## Hornet 4 Drive    21.4   6  258 110 3.08 3.215 19.44  1  0    3    1 
## Hornet Sportabout 18.7   8  360 175 3.15 3.440 17.02  0  0    3    2 
## Valiant           18.1   6  225 105 2.76 3.460 20.22  1  0    3    1 
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NP 

  

car_cor <- cor(mtcars)   

round(car_cor, 2)        

##        mpg   cyl  disp    hp  drat    wt  qsec    vs    am  gear  carb 
## mpg   1.00 -0.85 -0.85 -0.78  0.68 -0.87  0.42  0.66  0.60  0.48 -0.55 
## cyl  -0.85  1.00  0.90  0.83 -0.70  0.78 -0.59 -0.81 -0.52 -0.49  0.53 
## disp -0.85  0.90  1.00  0.79 -0.71  0.89 -0.43 -0.71 -0.59 -0.56  0.39 
## hp   -0.78  0.83  0.79  1.00 -0.45  0.66 -0.71 -0.72 -0.24 -0.13  0.75 
## drat  0.68 -0.70 -0.71 -0.45  1.00 -0.71  0.09  0.44  0.71  0.70 -0.09 
## wt   -0.87  0.78  0.89  0.66 -0.71  1.00 -0.17 -0.55 -0.69 -0.58  0.43 
## qsec  0.42 -0.59 -0.43 -0.71  0.09 -0.17  1.00  0.74 -0.23 -0.21 -0.66 
## vs    0.66 -0.81 -0.71 -0.72  0.44 -0.55  0.74  1.00  0.17  0.21 -0.57 
## am    0.60 -0.52 -0.59 -0.24  0.71 -0.69 -0.23  0.17  1.00  0.79  0.06 
## gear  0.48 -0.49 -0.56 -0.13  0.70 -0.58 -0.21  0.21  0.79  1.00  0.27 
## carb -0.55  0.53  0.39  0.75 -0.09  0.43 -0.66 -0.57  0.06  0.27  1.00 

NP 

   

 (heat map) :      

install.packages("corrplot") 
library(corrplot) 
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NP 
corrplot(car_cor) 

 

NP 

    

corrplot(car_cor, method = "number") 
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NP 

   

col <- colorRampPalette(c("#BB4444", "#EE9988", "#FFFFFF", "#77AADD", "#4477AA")) 
 
corrplot(car_cor, 
         method = "color",        

         col = col(200),          

         type = "lower",          

         order = "hclust",        

         addCoef.col = "black",  

         tl.col = "black",        

         tl.srt = 45,             

         diag = F)                
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