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unnest tokenspk 24

« THRE | XA BB token (FR-AtokenfkEYiZ ) . RS
B H LR A B ENEIRE .

* Bl

text <- c("Because | could not stop for Death -",

"He kindly stopped for me -" #> [1] "lE'Secause | could not stop for
“The Carriage held but just Ourselves -, #Dia[t; :He kindly stopped for me -"
and Immortality”) ﬂ:> #> [3] "The Carriage held but just

Ourselves -"
text #> [4] "and Immortality"



#> # A tibble: 4 x 2

library(dplyr) #> line text

- : a4 _ #> <int> <chr>
teXt_df <- tlbble(llne — 14, text = #>1 1 Because | could not stop for Death -
text) #> 72 2 He kindly stopped for me -

#> 3 3 The Carriage held but just Ourselves -
#>4 4 and Immortality

text_df

tibblef2RePHI—FEU AR , 7] S
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#> # A tibble: 20 x 2

Iibrary(tidytext) #>  line word
#> <int> <chr>
text_0f %>% #2 11 bos
unnest tokens(word, text) #> 3 1 could
#> 4 1 not
#> 5 1 stop
#> 6 1 for
X B AF F #yunnest_tokenst B AN A & #> 7 1 death
e ER o 2
\ o B #> 9  2kindly
ﬂé‘fjﬁ> %@ﬂ]ﬁﬁﬁﬁjm%(ﬁﬁ% ‘:IJ/TEWO"d)> #>10 2 stopped
R JE & AR K B W A N\ B (A ] A text) #> # - with 10 more rows
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T, NWEAFHE WG —TH 45—

token;
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tidy bronte %>%

count(word, sort = TRUE)

#> # Atibble: 23,051 x 2
#>  word n

#> <chr> <int>

#> Ttime 1065

#> 2 miss 855

#> 3day 827

#> 4hand 768

#> Seyes /13

#> 6night 647

#> 7 heart 638

#> 8looked 602

#> 9door 592

#> 10 half 586

#> # . with 23,041 more rows
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+ tidytext AR 6% £ 4 AL G )
* AFINN from Finn Arup Nielsen,

* bing from Bing Liu and collaborators,
* nrc from Saif Mohammad and Peter Turney.
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get_sentiments()

s R E BRI, FE NG ML KEIE S .

> get_sentiments("bing")

; . et _sentiments("nrc" get_sentiments("afinn")
# A tibble: 6,786 x 2 get_ ( )
word sentiment
<chr> <C/”'>_ #> # A tibble: 13,901 x 2 #> # A tibble: 2,477 x 2
2-faces negat1ve #> word sentiment #> word value
abnormal negative
abBl-eh negative #> <chr> <chr> #> <chr> <dbl>
abominable negative #> 1 abacus trust #> 1 abandon -2
abomjnab1y negatjve #> 2 abandon fear #> 2 abandoned =
aE°m1naE? neQaE1ve #> 3 abandon negative #5 3 abandons -2
abomination negative #> 4 abandon sadness
abort negative #> 5 abandoned anger o etdienee 2
aborted hegative g #> 5 abduction =
aborts negative #> 6 abandoned fear #> 6 abductions =~
4 ; s - iRt i
# with 6,776 more rows #> 7 abandoned negative 4> 7 abhor s
> #> 8 abandoned sadness
#> 8 abhorred -3
#> 9 abandonment anger
#> 9 abhorrent -3
#> 10 abandonment fear
#> 10 abhors -3

#> # .. with 13,891 more rows .
#> # .. with 2,467 more rows
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nrc_joy <- get_sentiments("nrc") %>%

filter(sentiment == "joy")

tidy_books %>%
filter(book == "Emma") %>%

inner_join(nrc_joy) %>%

1%% NRCiﬂ-ﬁ-%Dﬂltero o count(word, sort = TRUE)
iHfilterOFIBAE R & BRI UK, e -

#> word n

M FR~EBEMmmafy#ig] e

1

. . ' 2— Lk —1~ #> 2 young 192
Inner_JOIn()?ﬂ{j-ll—%:@ﬁ\$ﬁo #> 3 friend 166
B — \— #> 4 hope 143

COUﬂt() . Eiﬁ)l_dﬂ/‘]%ﬂ?ﬂo #> 5 happy 125
#> 6 love 117

#> 7 deal 92

#> 8 found 92

#> 9 present 89

#> 10 kind 82

#> # .. with 293 more rows
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F=IR a5 XK | tf-idf

tf-id 2 —Fp TS S B 298 15 IR SR . BAVPAl — a5t T
NSRRI R R SO B R . A [ B B R
EAE SO I OB R EE BN, H R S B A e AR R T R AR
JR S BT B o AZ R BRI AR 7

11830 term-frequency (tf)
2 AN IEEL inverse document frequency  (idf)


https://baike.baidu.com/item/%E4%BF%A1%E6%81%AF%E6%A3%80%E7%B4%A2/831904
https://baike.baidu.com/item/%E8%AF%AD%E6%96%99%E5%BA%93

13850 term-frequency

n/total @ n 7% 18 78 A5 I YR 2K
total 4 XA A 218 X

A R TRy /N A6 (janeaustenrfl)

A LIDDIE: 4VU,)0/Y X
book
<fct>
Mansfield Park
Mansfield Park
Mansfield Park
Emma
Emma
Emma
Mansfield Park
Pride & Prejudice
Emma
Pride & Prejudice

. with 40,369 more rows

a8

word

n total

<chr> <int> <int>

the
to
and
to
the
and
of
the
of
to

6206 160460
5475 160460
5438 160460
5239 160996
5201 160996
4896 160996
4778 160460
4331 122204
4291 160996
4162 122204

>
+
+
>
+
+
>

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)



1783 term-frequency

n/total : nJAiZiE 7 SO H I AY SR 2K
total 3 34 H 21821
ZE1TPride & prejudice AYTa 5 PP_books <- book_words %>%
filter(book =="Pride & Prejudice")
gplot(PP_books, aes(n/total, fill = book)) +
geom_histogram(show.legend = FALSE) +
xlim(NA, 0.0009)
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2 tf-1df

WS ASRRIEEL
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o f ( term) —Tn ( Ndocuments )

TNldocuments containing term



2 tf-1df

bind_tf_idf(tbl, term, document,

Arguments -
tbl A tidy text dataset with one-row-per-term-per-document s
term Column containing terms as string or symbol '

document  Column containing document IDs as string or symbol

n Column containing document-term counts as string or symbol -

|||||||||

plot_physics <- physics_words %>%
bind_tf_idf(word, author, n) %>%
mutate(author factor(aut"hHour;/geg/r?: Chii(sgjzlalrl]e"l,, Galileo” X Tesla, NikolaX ZaYtd_idfab3E 25 R o] {4k
"Tesla, Nikola",
"Einstein, Albert")))
plot_TN<-plot_physics %>%
filter(author == "Tesla, Nikola") %>%

0.004 0.006
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ZEPER4rn-gram & correlations

n-grame—MHETHINESRENE L. ENEABEREXAK
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Bigram

StjanaustenrB By {Pride&prejudice) #H{T1E401E,
tokenZ#U& & yngram

Tibrary(dplyr)
Tibrary(tidytext)
Tibrary(janeaustenr)

austen_bigrams <- austen_books() %>%
filter(book == "Pride & Prejudice") %>%
unnest_tokens(bigram, text, token = "ngrams”, n = 2)

austen_bigrams
|

¥ unnest_tokensi& 1 4

book
<fct>
Pride &
Pride &
Pride &
Pride &
Pride &
Pride &
Pride &
Pride &
Pride &
Pride &
. with

Prejudice
Prejudice
Prejudice
Prejudice
Prejudice
Prejudice
Prejudice
Prejudice
Prejudice
Prejudice

bigram
<chr>

pride and
and prejudice
NA

by jane
jane austen
NA

NA

NA

chapter 1
NA

114,035 more rows



Bigram

> austen_bigrams %>%
+ count(bigram, sort = TRUE)
# A tibble: 50,266 x 2

bigram n
<chr> <1nt>
NA 2556
of the 439
to be 422
in the 365
1 am 291
of her 245
1t was 235
to the 231
mr darcy 230
of his 219

H

with 50,256 more rows



Bigram

stop wordstETE AR A LFRB X EE, —MEBfFofinonFE, A
TR XARH#ITEERNDT, HMNFEEFstopwordsAI M,
£ E—Fbigramf I E Al #1718, FE Histop words

Tibrary(tidyr)
Tibrary(tidyr)
bigrams_separated <- austen_bigrams %>%

separate(bigram, c("wordl", "word2"), sep =" ")
bigrams_filtered <- bigrams_separated %>%

filter(iword2 %in% stop_words$word)
# new bigram counts:
bigram_counts <- bigrams_fiitered %>%

count(wordl, word2, sort = TRUE)
bigram_counts 4
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R
SR
V
R

wordl
<chr>
NA
Tady
miss
miss
sir
de
miss
cried
colonel
miss

word?2
<chr>

NA
catherine
bingley
bennet
wilTliam
bourgh
darcy
elizabeth
forster
Tucas

n

<int>

2556

87
67
92
35
32
32
24
23
23

. with 5,099 more rows



Correlations

HEZHNEMIEOTEM L, DTEZMIBEZENKER,

> bigram_graph
IGRAPH e€232022 DN-- 86 71 --
(v/c), n (e/n)

e232022 (vertex names):

+ attr: name

library(igraph) +[<i<]igsz from

léj\-\lﬁ,l&[::fi [4] captain
. 71 lad

austen_bigrams <- austen_books() %>% [Eo% miss

[13] miss

unnest_tokens(bigram, text, token = "ngrams”, n = 2) [16] Tady
[19] thousand->pounds

austen_bigrams %>%
count(bigram, sort = TRUE) o

[22] miss

>

2k HIANR S R B8, FFEMigraph&H#Y

graph_from_data_frame()

GO RERAET o TVEIEERT.

bigram_graph <- bigram_counts %>%

filter(n > 20) %>%

graph_from_data_frame()

->NA
->wentworth
->russell
->fairfax
->bates
->middTleton

->bennet

sir
miss
sir

->thomas

->woodhouse

->walter

colonel ->brandon

jane
miss
miss
miss

omitted several edges

->fairfax
->tilney
->dashwood
->morland

miss ->crawford
frank ->churchill
Tlady ->bertram
sir ->john

Tady ->catherine
miss ->bingley
dear ->miss

captain ->benwick



Correlations

EZBNEMIAFOTHNEM L, DPWEMIBEZENXER, X

WERTH .

library(ggraph)
set.seed(2017)//1% EREHL £ Fh T
ggraph(bigram_graph, layout = "fr") +
geom_edge_link() +
geom_node_point() +
geom_node_text(aes(label = name),
vjust = 1, hjust = 1)

/7
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s DTMNRAEHESBEN TR RN, mEREFNEEEM
ANEERER ZEXAZREFEIBMA—. Elt, tidytextf
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* tidy ()R SCAS TR AR P 3% R 04 B8 RO BRI

* cast( R BIENETT—HIBUREMAL R AR RE .




ap_td <- tidy(AssociatedPress)

ap_td

#> # A tibble:
#> document
#> <int>
#>
#>
#>
#>
#>
#>
#>
#>
#>
#> 10 1

W 00 N O U1 A W N R
BB R R R R R R R

302,031 x 3
term count
<chr> <dbl>
adding
adult

ago
alcohol
allegedly
allen
apparently
appeared

arrested

R R RN R R R RN

assault

#> # .. with 302,021 more rows
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Cast( 5 FI USRS R4 R 5

ap_td %>%

cast_dtm(document, term, count)
#> <<DocumentTermMatrix (documents: 2246, terms: 10473)>>
#> Non-/sparse entries: 302031/23220327

#> Sparsity : 99%
#> Maximal term length: 18
#> Weighting : term frequency (tf)

BEHIN AR T cast AT MEBISHIRZ TUR IR 9IX LR FERYRMIA,
Bl TRT LAE FREE IR YA PEUE SR IS HAL IR B S A IR cast_dtm()
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SN 1 H ==
B8 ja) F AR
library(tidytext)

:E_:Ziizz <- tidy(ap_lda, matrix = "beta") Tldy() __)\A$7< U o &FJ:EEEX/\
:i #A ‘til.Dble: 20,946 x 3 - 'Jﬁ"i/l\ E 'Lj E/]* */J\j\jB

topic term

#>  <int> <chr> <dbl> XT__1$¢QH | Eﬂ%lg A —I—

# 1 1 aaron 1.69e-12

# 2 2 aaron 3.90e- 5 }\A‘L - ZEET/_ }ﬁlyjk‘ﬁ:li Eﬁ?fﬂ%
#> 3 1 abandon 2.65e- 5

# 4 2 abandon 3.99e- 5 2%??0

#> 5 1 abandoned 1.3%e- 4

#> 6 2 abandoned 5.88e- 5

# 7 1 abandoning 2.45e-33

#> 8 2 abandoning 2.34e- 5

# 9 1 abbott 2.13e- 6

#> 10 2 abbott 2.97e- 5

#> # .. with 20,936 more rows



PR E R

ap_documents <- tidy(ap_lda, matrix = "gamma")

ap_documents

#> # A tibble: 4,492 x 3 Tldy () *ﬁﬁ/l\Y*\J:ﬁiﬁ

#> document topic gamma

B o dno AR, AR IS,

B3 S aater XEAE P — N EE1Z X

#i 5 2 19:181 *\é/ E]}\Aizjz iﬁé:—.JﬁE/\]'ﬁiﬂ E/\]

L oo ame fEirEbfl. Blan, ZERE G

ps B Leme T XA 1N 2925 % i B E =2
b1t 10w MERRLAE BT

#> # .. with 4,482 more rows



FRAEESG T

s BRE—PEIMEBATENTE, FEET SRS

© EAFIFEINEERT

* HGEU/RETAY (tH7RAAL)

« JEERTTNEZ (Jules Verne)

s EWERETH (HESHL)

o XNMEIARER XL PR BMNEZETD, FHEENER—E, BMNOTEXELIALENETRREANRLEFE ' XE— P EFHkK
MREE, AASERFL KN AMERLASKEMND AL, B, RITBEATZABRRRLINEZNFAEGKARNE
M, M FER (K#f) REFE—AKH.

o BAVBEREIZERN B gutenbergrfl B R IX A BHXA,

titles <- c("Twenty Thousand Leagues under the Sea",
"The War of the Worlds",
"Pride and Prejudice",

"Great Expectations")

library(gutenbergr)

books <- gutenberg works(title %in% titles) %>%
gutenberg_download(meta_fields = "title")


https://www.tidytextmining.com/tfidf.html

TERTIANE, FAIMBEND AARRNET, FERIEEERY unnest_tokens () XFFEA 1D
FERiE], SAIGHIBR stop_words . FAIVEE—EEMNA— 1 EIRA "SA" |, SPBRED
{$FH Great Expectations_18f Pride and Prejudice 11, ({EEMBNARERSR, BN

ER R — RN ES—RIEENE) .

library(stringr)

# divide into documents, each representing one chapter
by_chapter <- books %>%

group_by(title) %>%

mutate(chapter = cumsum(str_detect(

text, regex("“chapter ", ignore_case = TRUE)

))) %>%

ungroup() %>%

filter(chapter > @) %>%

unite(document, title, chapter)



E, FAIAVEGENELE word_counts BEFAMEIN, BN EET—MNE, B2
topicmodelsEJFTEE— DocumentTermMatrix , WIEE5.2TFMA, FEATRILUGEIT—
SREZEEEHA ) Document TermMatrix 4+'m"'ﬁtidytextﬂ'\ﬁ_% cast_dtm() ,

chapters_dtm <- word_counts 7%>%

chapters_dtm

#>
#>
#>
#>
#>

<<DocumentTermMatrix
Non-/sparse entries:
Sparsity
Maximal term length:
Weighting

cast_dtm(document, word, n)

(documents: 193, terms: 18215)>>
104721/3410774

: 97%

19

: term frequency (tf)



e, BATILMERZ WA() REEE—MIERERL, EXFER T, Bl JRERA)
FESHONER, RABNAS. EEMEES, BiIJJEFE=L—EAREE

k.

chapters_lda <- LDA(chapters_dtm, k = 4, control = list(seed = 1234))
chapters_lda

#> A LDA_VEM topic model with 4 topics.
A TR LABERdplyr slice_max() EFE N ERFHIBISFIA.

top_terms <- chapter_topics %>%
group_by(topic) %>%
slice_max(beta, n = 5) %>%
ungroup() %>%

arrange(topic, -beta)
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night |
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" Hilel. BAIN (ZXFiE) +&R "=F" M TR . N (EFEAL) +ER
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 EREENNBRETNE S Y AERESEAS, BAY,

BS5CE 2 EANT AR —H. f&R%ENEIRMET
KIBIER B0 1T 2 R BT 27 Fdolyr, broom, tidyrfi
geplot2 2 KA EEEE . EHIEFER, RiEEIEME
IR, WAVPEASEFMRRIBERR, HEEFNT
BRI AR A SIER R 62 6 T4 ik



https://www.jstatsoft.org/article/view/v059i10
https://cran.r-project.org/package=dplyr
https://cran.r-project.org/package=broom
https://cran.r-project.org/package=tidyr
https://cran.r-project.org/package=ggplot2

library(janeaustenr)
library(dplyr)
library(stringr)

original books <- austen_books() %>%
group_by(book) %>%
mutate(line = row_number(),

chapter = cumsum(str_detect(text, regex("“chapter [\\divxlc]", l’\‘é’j" . Lﬂ&gﬁTEl\] /J\-I}EEJ’
i L = TRUE)))) %>% = . . . 7s
S ignore_case > ulz/é\%g;% | 1,injzﬂ]
{§ F janeaustenr & {4
original_books @q:ldane AustenE’\Jé

RESTHREIE H AR/
#% # A tibble: 73,422 x 4 IFEE"]M, HIFHLE

## text book line chapter

—— <chr> <fct> <int> <int> ﬁj‘j %S—:z% E,‘]*%ﬁ o

## 1 "SENSE AND SENSIBILITY" Sense & Sensibility i 0 ‘janeaustenru—?j—'—
## 2 "" Sense & Sensibility 2 (4] /= s 15 =~ [

## 3 "by Jane Austen” Sense & Sensibility 3 (4] 1TE,\]$%EE*E1#‘: bﬂ] :

## 4 "" Sense & Sensibility 4 4]

## 5 "(1811)" Sense & Sensibility 5 (%]

# 6 "" Sense & Sensibility 6 4]

## 7 "" Sense & Sensibility T 4]

HE 8 ns Sense & Sensibility 8 4]

# 9" Sense & Sensibility 9 4]

## 10 "CHAPTER 1" Sense & Sensibility 10 1

## # .. with 73,412 more rows


https://cran.r-project.org/package=janeaustenr
https://cran.r-project.org/package=janeaustenr

EIREAE
HBESE
HNE
WEIT—
B 1%

unnest_tokenstf

HE—
ARFIRY
HRAE
WRRY 734

KR
RER,

BHE
ShBHY

i
KR
7—%

library(tidytext)
tidy_books <- original_books %>%
unnest_tokens(word, text)

tidy_books

## # A tibble: 725,055 x 4

## book line chapter
## <fct> <int> <int>
## 1 Sense & Sensibility 1 (%]
## 2 Sense & Sensibility 1 (%]
## 3 Sense & Sensibility 1 (%]
## 4 Sense & Sensibility 3 (%]
## 5 Sense & Sensibility 3 (5]
## 6 Sense & Sensibility 3 (%]
## 7 Sense & Sensibility 5 %)
## 8 Sense & Sensibility 10 1
## 9 Sense & Sensibility 10 1
## 10 Sense & Sensibility 13 1

## # .. with 725,045 more rows
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get_stopwords () ) anti_joino

cleaned_books <- tidy_books %>%
anti_join(get_stopwords())

FAVER LAcount I RERE NP FE KRB & FE WAV H1E.

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


https://github.com/ropensci/tokenizers

positive <- get_sentiments(“bing") %>%

'l%ﬁ.&ﬁ*ﬁﬁ_r filter(sentiment == "positive")
YR SINE tidy_books %>%

Y43 sl =B filter(book == "Emma™) %>%
Ex?‘z*?’fﬁy’ semi_join(positive) %>%
o 'Iﬁﬁglﬂ'ﬁ' count(word, sort = TRUE)
Al LU 1%
get_sentim ## # A tibble: 668 x 2
ents () I gE ﬁ "’°:d n

R . <chr> <int>
R, 1K # 1 well 401

| — T ## 2 good 359

]

A ## 3 great 264
TEEE- = T;.E%\ ## 4 like 200
1R 155 # 5 better 173
j(‘jIE E,‘] $iﬂ ## 6 enough 129

## 7 happy 125
o {EEmmarf ## 8 love 117

B 2 1] A= ## 9 pleasure 115
Ez T JEL'E,‘J/ﬁ ## 10 right 92
Elﬂ ZE{-l_A ## # .. with 658 more rows
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library(tidyr)
bing <- get_sentiments(“bing")

janeaustensentiment <- tidy_books %>%
inner_join(bing) %>%
count(book, index = line %/% 80, sentiment) %>%
spread(sentiment, n, fill = 0) %>%
mutate(sentiment = positive - negative)
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bing_word_counts <- tidy_books %>%
inner_join(bing) %>%
count(word, sentiment, sort = TRUE)

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
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ggplot2/,

bing_word_counts %>%
filter(n > 150) %>%

mutate(n =

ifelse(sentiment == "negative”, -n, n)) %%

mutate(word = reorder(word, n)) %>%
ggplot(aes(word, n, fill = sentiment)) +

geom_col() +

coord_flip() +
labs(y = "Contribution to sentiment™)
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library(wordcloud)

cleaned_books %>%
count(word) %>%

with(wordcloud(word, n, max.words = 100))
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library(reshape2)

tidy_books %>%
inner_join(bing) %>%
count(word, sentiment, sort = TRUE) %>%

Eﬁﬂi’:@ﬁq], 1§U§lﬂ acast(word ~ sentiment, value.var = "n", fill = @) %>%
compar ison. cl oud, ;fl,_{:—-l' comparison.cloud(colors = c("#F8766D", "#OGOBFC4"),

N - ds = 100
HEEERHE RS i o
reshape2BY%EP&acast.
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