
T E X T  M I N I N G
WITH TIDY DATA PRINCIPLES



HELLO
T I D Y T E X T

Data Scientist at Stack Overflow 
@juliasilge 
https://juliasilge.com/

I’m Julia Silge



T I D Y T E X T

TEXT DATA IS INCREASINGLY IMPORTANT



T I D Y T E X T

TEXT DATA IS INCREASINGLY IMPORTANT

NLP TRAINING IS SCARCE ON THE GROUND



TIDY DATA PRINCIPLES 
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WHAT DO WE MEAN BY TIDY TEXT?
T I D Y T E X T

> text <- c("Because I could not stop for Death -", 
+           "He kindly stopped for me -", 
+           "The Carriage held but just Ourselves -", 
+           "and Immortality") 
>  
> text 
[1] "Because I could not stop for Death -"   
[2] "He kindly stopped for me -"             
[3] "The Carriage held but just Ourselves -" 
[4] "and Immortality" 



WHAT DO WE MEAN BY TIDY TEXT?
T I D Y T E X T

> library(tidytext) 
> text_df %>% 
+     unnest_tokens(word, text) 

# A tibble: 20 x 2 
    line word        
   <int> <chr>       
 1     1 because     
 2     1 i           
 3     1 could       
 4     1 not         
 5     1 stop        
 6     1 for         
 7     1 death       
 8     2 he          
 9     2 kindly      
10     2 stopped     
11     2 for         
12     2 me          
13     3 the         
14     3 carriage    



WHAT DO WE MEAN BY TIDY TEXT?
T I D Y T E X T

> library(tidytext) 
> text_df %>% 
+     unnest_tokens(word, text) 

# A tibble: 20 x 2 
    line word        
   <int> <chr>       
 1     1 because     
 2     1 i           
 3     1 could       
 4     1 not         
 5     1 stop        
 6     1 for         
 7     1 death       
 8     2 he          
 9     2 kindly      
10     2 stopped     
11     2 for         
12     2 me          
13     3 the         

• Other columns have been retained 
• Punctuation has been stripped 
• Words have been converted to lowercase



WHAT DO WE MEAN BY TIDY TEXT?
T I D Y T E X T

> tidy_books <- original_books %>% 
+     unnest_tokens(word, text) 
>  
> tidy_books 
# A tibble: 725,055 x 4 
   book                linenumber chapter word        
   <fct>                    <int>   <int> <chr>       
 1 Sense & Sensibility          1       0 sense       
 2 Sense & Sensibility          1       0 and         
 3 Sense & Sensibility          1       0 sensibility 
 4 Sense & Sensibility          3       0 by          
 5 Sense & Sensibility          3       0 jane        
 6 Sense & Sensibility          3       0 austen      
 7 Sense & Sensibility          5       0 1811        
 8 Sense & Sensibility         10       1 chapter     
 9 Sense & Sensibility         10       1 1           
10 Sense & Sensibility         13       1 the         
# ... with 725,045 more rows
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OUR TEXT IS 
TIDY NOW

T I D Y T E X T

WHAT NEXT?



WORD FREQUENCIES
T I D Y T E X T

> read_csv("syndromicData_raw.csv") %>% 
+   unnest_tokens(word, Chief.Complaint) %>% 
+   count(word, sort = TRUE) 
# A tibble: 3,088 x 2 
   word       n 
   <chr>  <int> 
 1 pain   34047 
 2 inj    11035 
 3 back    8053 
 4 injury  7950 
 5 left    7937 
 6 rt      7628 
 7 r       7497 
 8 l       7257 
 9 right   7067 
10 lac     7025 
# ... with 3,078 more rows



REMOVING 
STOP WORDS

T I D Y T E X T > get_stopwords() 
# A tibble: 175 x 2 
   word      lexicon  
   <chr>     <chr>    
 1 i         snowball 
 2 me        snowball 
 3 my        snowball 
 4 myself    snowball 
 5 we        snowball 
 6 our       snowball 
 7 ours      snowball 
 8 ourselves snowball 
 9 you       snowball 
10 your      snowball 
# ... with 165 more rows



REMOVING 
STOP WORDS

T I D Y T E X T > get_stopwords(language = "es") 
# A tibble: 308 x 2 
   word  lexicon  
   <chr> <chr>    
 1 de    snowball 
 2 la    snowball 
 3 que   snowball 
 4 el    snowball 
 5 en    snowball 
 6 y     snowball 
 7 a     snowball 
 8 los   snowball 
 9 del   snowball 
10 se    snowball 
# ... with 298 more rows



REMOVING 
STOP WORDS

T I D Y T E X T > get_stopwords(source = "smart") 
# A tibble: 571 x 2 
   word        lexicon 
   <chr>       <chr>   
 1 a           smart   
 2 a's         smart   
 3 able        smart   
 4 about       smart   
 5 above       smart   
 6 according   smart   
 7 accordingly smart   
 8 across      smart   
 9 actually    smart   
10 after       smart   
# ... with 561 more rows



REMOVING STOP WORDS
T I D Y T E X T

tidy_books <- tidy_books %>% 
    anti_join(get_stopwords(source = "smart")) 

tidy_books %>% 
    count(word, sort = TRUE)





SENTIMENT ANALYSIS
T I D Y T E X T

> get_sentiments("afinn") 
# A tibble: 2,476 x 2 
   word       score 
   <chr>      <int> 
 1 abandon       -2 
 2 abandoned     -2 
 3 abandons      -2 
 4 abducted      -2 
 5 abduction     -2 
 6 abductions    -2 
 7 abhor         -3 
 8 abhorred      -3 
 9 abhorrent     -3 
10 abhors        -3 
# ... with 2,466 more rows



SENTIMENT ANALYSIS
T I D Y T E X T

> get_sentiments("bing") 
# A tibble: 6,788 x 2 
   word        sentiment 
   <chr>       <chr>     
 1 2-faced     negative  
 2 2-faces     negative  
 3 a+          positive  
 4 abnormal    negative  
 5 abolish     negative  
 6 abominable  negative  
 7 abominably  negative  
 8 abominate   negative  
 9 abomination negative  
10 abort       negative  
# ... with 6,778 more rows



SENTIMENT ANALYSIS
T I D Y T E X T

> get_sentiments("nrc") 
# A tibble: 13,901 x 2 
   word        sentiment 
   <chr>       <chr>     
 1 abacus      trust     
 2 abandon     fear      
 3 abandon     negative  
 4 abandon     sadness   
 5 abandoned   anger     
 6 abandoned   fear      
 7 abandoned   negative  
 8 abandoned   sadness   
 9 abandonment anger     
10 abandonment fear      
# ... with 13,891 more rows



SENTIMENT ANALYSIS
T I D Y T E X T

> get_sentiments("loughran") 
# A tibble: 4,149 x 2 
   word         sentiment 
   <chr>        <chr>     
 1 abandon      negative  
 2 abandoned    negative  
 3 abandoning   negative  
 4 abandonment  negative  
 5 abandonments negative  
 6 abandons     negative  
 7 abdicated    negative  
 8 abdicates    negative  
 9 abdicating   negative  
10 abdication   negative  
# ... with 4,139 more rows



SENTIMENT ANALYSIS
T I D Y T E X T

> janeaustensentiment <- tidy_books %>% 
+     inner_join(get_sentiments("bing")) %>% 
+     count(book, index = linenumber %/% 100, sentiment) %>% 
+     spread(sentiment, n, fill = 0) %>% 
+     mutate(sentiment = positive - negative) 





SENTIMENT ANALYSIS
T I D Y T E X T

> bing_word_counts <- austen_books() %>% 
+     unnest_tokens(word, text) %>% 
+     inner_join(get_sentiments("bing")) %>% 
+     count(word, sentiment, sort = TRUE)

Which words contribute to each sentiment?



SENTIMENT ANALYSIS
T I D Y T E X T

> bing_word_counts 
# A tibble: 2,585 x 3 
   word     sentiment     n 
   <chr>    <chr>     <int> 
 1 miss     negative   1855 
 2 well     positive   1523 
 3 good     positive   1380 
 4 great    positive    981 
 5 like     positive    725 
 6 better   positive    639 
 7 enough   positive    613 
 8 happy    positive    534 
 9 love     positive    495 
10 pleasure positive    462 
# ... with 2,575 more rows

Which words contribute to each sentiment?



SENTIMENT ANALYSIS
T I D Y T E X T

> bing_word_counts 
# A tibble: 2,585 x 3 
   word     sentiment     n 
   <chr>    <chr>     <int> 
 1 miss     negative   1855 
 2 well     positive   1523 
 3 good     positive   1380 
 4 great    positive    981 
 5 like     positive    725 
 6 better   positive    639 
 7 enough   positive    613 
 8 happy    positive    534 
 9 love     positive    495 
10 pleasure positive    462 
# ... with 2,575 more rows

Which words contribute to each sentiment?





WHAT IS A DOCUMENT ABOUT?
T I D Y T E X T

TERM FREQUENCY

INVERSE DOCUMENT FREQUENCY



TF-IDF
T I D Y T E X T

> book_words <- austen_books() %>% 
     unnest_tokens(word, text) %>% 
     count(book, word, sort = TRUE) 
>  
> total_words <- book_words %>%  
     group_by(book) %>%  
     summarize(total = sum(n)) 
>  
> book_words <- left_join(book_words, total_words)



TF-IDF
T I D Y T E X T

> book_words 
# A tibble: 40,379 x 4 
   book              word      n  total 
   <fct>             <chr> <int>  <int> 
 1 Mansfield Park    the    6206 160460 
 2 Mansfield Park    to     5475 160460 
 3 Mansfield Park    and    5438 160460 
 4 Emma              to     5239 160996 
 5 Emma              the    5201 160996 
 6 Emma              and    4896 160996 
 7 Mansfield Park    of     4778 160460 
 8 Pride & Prejudice the    4331 122204 
 9 Emma              of     4291 160996 
10 Pride & Prejudice to     4162 122204 
# ... with 40,369 more rows





TF-IDF
T I D Y T E X T

> book_words <- book_words %>% 
+     bind_tf_idf(word, book, n) 
> book_words 
# A tibble: 40,379 x 7 
   book              word      n  total     tf   idf tf_idf 
   <fct>             <chr> <int>  <int>  <dbl> <dbl>  <dbl> 
 1 Mansfield Park    the    6206 160460 0.0387     0      0 
 2 Mansfield Park    to     5475 160460 0.0341     0      0 
 3 Mansfield Park    and    5438 160460 0.0339     0      0 
 4 Emma              to     5239 160996 0.0325     0      0 
 5 Emma              the    5201 160996 0.0323     0      0 
 6 Emma              and    4896 160996 0.0304     0      0 
 7 Mansfield Park    of     4778 160460 0.0298     0      0 
 8 Pride & Prejudice the    4331 122204 0.0354     0      0 
 9 Emma              of     4291 160996 0.0267     0      0 
10 Pride & Prejudice to     4162 122204 0.0341     0      0 
# ... with 40,369 more rows



TF-IDF
T I D Y T E X T

> book_words %>% 
+     arrange(desc(tf_idf)) 
# A tibble: 40,379 x 7 
   book                word          n  total      tf   idf  tf_idf 
   <fct>               <chr>     <int>  <int>   <dbl> <dbl>   <dbl> 
 1 Sense & Sensibility elinor      623 119957 0.00519  1.79 0.00931 
 2 Sense & Sensibility marianne    492 119957 0.00410  1.79 0.00735 
 3 Mansfield Park      crawford    493 160460 0.00307  1.79 0.00551 
 4 Pride & Prejudice   darcy       373 122204 0.00305  1.79 0.00547 
 5 Persuasion          elliot      254  83658 0.00304  1.79 0.00544 
 6 Emma                emma        786 160996 0.00488  1.10 0.00536 
 7 Northanger Abbey    tilney      196  77780 0.00252  1.79 0.00452 
 8 Emma                weston      389 160996 0.00242  1.79 0.00433 
 9 Pride & Prejudice   bennet      294 122204 0.00241  1.79 0.00431 
10 Persuasion          wentworth   191  83658 0.00228  1.79 0.00409 
# ... with 40,369 more rows





TF-IDF
T I D Y T E X T

> complaint_words <- syndromic_cleaned %>%   
+   unnest_tokens(word, Chief.Complaint) %>% 
+   count(Discharge.Disposition, word, sort = TRUE) %>% 
+   filter(n > 10, 
+          !word %in% stop_words$word) 
>  
> complaint_tf_idf <- complaint_words %>% 
+   bind_tf_idf(Discharge.Disposition, word, n) 
>  
> complaint_tf_idf 
# A tibble: 3,416 x 6 
   Discharge.Disposition                                  word       n    tf   idf tf_idf 
   <chr>                                                  <chr>  <int> <dbl> <dbl>  <dbl> 
 1 01- Discharge to Home or Self Care (Routine Discharge) pain   27196 0.799    0.     0. 
 2 01- Discharge to Home or Self Care (Routine Discharge) inj     8789 0.798    0.     0. 
 3 01- Discharge to Home or Self Care (Routine Discharge) injury  6347 0.800    0.     0. 
 4 01- Discharge to Home or Self Care (Routine Discharge) left    6280 0.793    0.     0. 
 5 01- Discharge to Home or Self Care (Routine Discharge) rt      6094 0.802    0.     0. 
 6 01- Discharge to Home or Self Care (Routine Discharge) lac     5597 0.800    0.     0. 
 7 01- Discharge to Home or Self Care (Routine Discharge) chest   4511 0.798    0.     0. 
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FINDING WORD VECTORS



WORD VECTORS
T I D Y T E X T

> tidy_pmi <- hacker_news_text %>% 
    unnest_tokens(word, text) %>% 
    add_count(word) %>% 
    filter(n >= 20) %>% 
    select(-n) %>% 
    slide_windows(quo(postID), 8) %>% 
    pairwise_pmi(word, window_id) 

> tidy_word_vectors <- tidy_pmi %>% 
    widely_svd(item1, item2, pmi, nv = 256, maxit = 1000) 



WORD VECTORS
T I D Y T E X T

> tidy_word_vectors %>% 
    nearest_synonyms("python") 

## # A tibble: 27,267 x 2 
##    item1       value 
##    <chr>       <dbl> 
##  1 python     0.0533 
##  2 ruby       0.0309 
##  3 java       0.0250 
##  4 php        0.0241 
##  5 c          0.0229 
##  6 perl       0.0222 
##  7 javascript 0.0203 
##  8 django     0.0202 
##  9 libraries  0.0184 
## 10 languages  0.0180 
## # ... with 27,257 more rows



WORD VECTORS
T I D Y T E X T

> tidy_word_vectors %>% 
    nearest_synonyms("bitcoin") 

## # A tibble: 27,267 x 2 
##    item1         value 
##    <chr>         <dbl> 
##  1 bitcoin      0.0626 
##  2 currency     0.0328 
##  3 btc          0.0320 
##  4 coins        0.0300 
##  5 blockchain   0.0285 
##  6 bitcoins     0.0258 
##  7 mining       0.0252 
##  8 transactions 0.0241 
##  9 transaction  0.0235 
## 10 currencies   0.0228 
## # ... with 27,257 more rows



WORD VECTORS
T I D Y T E X T

> tidy_word_vectors %>% 
    nearest_synonyms("women") 

## # A tibble: 27,267 x 2 
##    item1   value 
##    <chr>   <dbl> 
##  1 women  0.0648 
##  2 men    0.0508 
##  3 male   0.0345 
##  4 female 0.0319 
##  5 gender 0.0274 
##  6 sex    0.0256 
##  7 woman  0.0241 
##  8 sexual 0.0226 
##  9 males  0.0197 
## 10 girls  0.0195 
## # ... with 27,257 more rows



WORD VECTORS
T I D Y T E X T

> tidy_word_vectors %>% 
    analogy("osx", "apple", "microsoft") 

## # A tibble: 27,267 x 2 
##    item1      value 
##    <chr>      <dbl> 
##  1 windows   0.0357 
##  2 microsoft 0.0281 
##  3 ms        0.0245 
##  4 visual    0.0195 
##  5 linux     0.0188 
##  6 studio    0.0178 
##  7 net       0.0171 
##  8 desktop   0.0164 
##  9 xp        0.0163 
## 10 office    0.0147 
## # ... with 27,257 more rows
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