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LL

m Alice was beginning to get very tired of sitting by her sister
the bank, and of having nothing to do...
Lewis Carroll: Alice in Wonderland.
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LL

m Alice was beginning to get very tired of sitting by her sister
the bank, and of having nothing to do...
Lewis Carroll: Alice in Wonderland.

m h— 7 4k “Alice” “was” “beginning” “to” “get” “very”
“tired” “of” “sitting” “by” “her” “sister” “on” “the” “bank ...

R 12 & % HA S B SRERE DR i — p.3/27



SN AEEF =7 VDML

LL

m Alice was beginning to get very tired of sitting by her sister
the bank, and of having nothing to do...
Lewis Carroll: Alice in Wonderland.

m h— 7 4k “Alice” “was” “beginning” “to” “get” “very”
“tired” “of” “sitting” “by” “her” “sister” “on” “the” “bank ...

B RTEAARBETIERY. E2tm /Ny T —Y Y HR—h

B H. Baayen “Analyzing Linguistic Data” 2008 languageR
IND T —

= We can make a frequency spectrum witRn(This Is feasible

only with texts or small corpora withe less than a million
words.)
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was beginning to get very tired of sitting by her sistar

)ank, ..
# T A MNONXRT MV

alice.raw <- readLines ("alice.txt")
alice.vec <- strsplit(alice.raw,
split = "[[:blank:]]|[[:punct:]]",
extended = TRUE, perl = TRUE)
alice <- alice.vec]alice.vec = "]

*Alice” “was” “beginning
Hbyﬂ Hherﬂ HSISter” Honﬂ Hbank”...

get” “tired” “of” “sitting ’



O NASEEF N — T U nE]

Alice was beginning to get very tired of sitting by her sistar
the bank,..

alice.raw <- readLines ("alice.txt")
alice.vec <- strsplit(alice.raw,
split = "[[:blank:]]|[[:punct:]]",
extended = TRUE, perl = TRUE)
alice <- alice.vec]alice.vec |= "]

“Alice” “was” “beginning” “to” “get” “tired” “of” “sitting ”
“by” “her” “sister” “on” “bank”...

166 HEED 7 % A b D& R (on ESS/Emacs)CHY 6
Java(on Eclipse)T#Yy 1§ (I;%ﬁ%: Core2Duo, Ubuntu7.20
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library(tm) # Text Mining/3w 77—

# R 7B AEH = HIFR

alice.DC2 <- tmMap (alice.DC, stripWhitespace)

# stopWords (and, or, .2 HilER

alice.DC3 <- tmMap (alice.DC2emoveWords, stopwords (“english™)
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library(tm) # Text Mining/3w 77—
# AR 7822 H R = HIPR
alice.DC2 <- tmMap (alice.DC, stripWhitespace)
# stopWords (and, or, .2 HilER
alice.DC3 <- tmMap (alice.DC2emoveWords, stopwords (“englis)”)
alice.DC4 <- tmMap (alice.DCZHtemDog# A7 I >V

library (Rstem# [7] U Z & TaEieIZHE D 5 MLHH

wordStem (alice) #5 R = FR9 5
"alic" "was" "begin" "to" "get" "ver" "
"sit" "by" "her" "sister" "on" "the"

tire" "of"



N __/\7\:‘355:?"

s DL EYFR (collocations)
W BRSNS —
M kick the bucket

M take place

™ powerfulcomputer vs. ?8trongcomputer



R T (fEHYY)) 20—y a v et
place <- which(alice == "place")
for(iinplace){ x<-i-2;y<-i+2
if (x<0) x<-0; if(y>length (alice))y <- length (alice)
for(zinx:y){ cat ( sprintf (“%10s”, alice[z] ),*n") }}
In bill’s place for a
an open place  with
at the place  where
move one place on he

the dormouse’s place and alice

took the place of the

the whole place around her
take the place of the

R IZL2HREF
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mz AdY, t Ay MIAY

my=0L
-t:O%OE (by Church)
m M = lagg%
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SCF - SCEREFSEAN D,

SHAE TH S/t~ v
T Y WE S AW E
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Isa’Ny r — 2k D53 A MULE

w BEREER A ¥ 7 F 2 2 JEMT (LSA)
m Isa 0.57 by Fridolin Wild
s T4 L7 N)HNOET F A NinA
S A= IVAS = HIER
= (2R s (Rstem 12 & 2 JLE)
w A= CETHO LR (E AN )
w R FAE )
w XEFEED UDOEFRE (I V1 ViEEESE) DR H
w TR A — LD XEFTA & OFPEFH R
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Scott C. Deerwester et al., Indexing by Latent Semantic y¥gig| 1990

- D5 (human-computer-interaction)

) - D9 (graph theory)



N — 72 &K BT

BIADODTIZHAINVAEDXA MLz H

B Scott C. Deerwester et al., Indexing by Latent Semantic ysig| 1990

® D1 - D5 (human-computer-interaction)

®m D6 - D9 (graph theory)

D1:
D2:
D3:
D4
D5:
D6:
D7:
D8:

DIk

Human machine interface for ABC computer applications
A survey of user opinion of computer system response time
The EPS user interface management system

System and human system engineering testing of EPS
Relation of user perceived response time to error measemt
The intersection graph of paths in trees

Graph minors IV: Widths of trees and well-quasi-ordgrin
The generation of random, binary, ordered trees

Graph minors: A survey

R 12X % HASEM R D ¥ fr —

p.10/27
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#XET LT N DRRE

td <- (“/home/user/texts”)

# WEZR S stopwordZz 1 — R

data(stopwords_en)

#7414 L7 N EGAIAA

# A — L CETHER

myMatrix <- textmatrix(td,
stopwords = stopwords_en,
stemming = TRUE)

JA B & AT HIAE Y

> nmyMatri x

terns
abc
appl i cation
conput
human
I nterfac
machi n
opi ni on
respons
survey
syst

docs
D1

=

OO OO R R R PR BR

D2

P PP, OOOPRFr OO

&
¥

OOHOOOOOOOE
OOOOOOOOOOQ

O
O O O O O O O O O o N
OOOOOOOOOOS
OI—‘OOOOOOOOB

R OO O O Fr O O O O
N O O O OO, O O O
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BHIEAT S & MRSEEE & Db

myQuery <-
guery('user interface
rownames(myMatrix),

stemming = TRUE)

myMat.Que <-
cbind(myMatrix,
myQuery)

as.matrix(round(
cosine(myMat.Que),
dig = 2)[,10])




I E ) A

# % REE

[.11 [.2] [,3]

#LSAZETLTAD abc -0.06 0.02 0.07
myLSAspace <- applicat -0.06 0.02 0.07
Isa(myMatrix, conput -0.22 -0.01 -0.04
dimcalc_share(0.4)) human -0.22 0.09 O0.26
myLSAspace Interfac -0.18 0.05 0.13
round(myLSAspace$tk, nachi n -0.06 0.02 0.07
digits= 2) opi ni on -0.16 -0.03 -0.11
respons -0.26 -0.08 -0.35

survey -0.18 -0.16 -0.09

Syst -0.58 0.13 0.33

R 12 & % BRE FEFSEERBLD R M — p.13/27



N =R 7 N)VD 3ReERB

# I UCEAT A D A 1k
new3Doc <-
t(myLSAspace$tk)
%*% myMatrix
rgl.open()
rgl.bg(color =
c("white", "black™))
rgl.spheres(new3Doc[1,],
new3Doc[2,],
new3Doc[3,])

rgl.texts(new3Doc[1,],
new3Doc[2,],
new3Docl[3,],
rownames(myLSAspace$dk))

-0.03158

AL = fll (2002) TIEHRAREE T IV TV A L0 HAZHR

QO
- -0.6877

083761

— -0.06451

e _ 02471

/

-0.5001

A Y

-0.3889 -0.4342 -0.2875 -0.1408 0.00595

0.5
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tm 2\ 77—

= tm_0.2-3 by Ingo Feinerer
S4 7 5 AZED < Tt

2% 1 ,stopwordsD L (Jefligz 4 & 13 58
X i)

stemmingD AL (11 5 FE I D)

XE -« X — LTHDIERK

SFRE AT (H-idf 742 E)
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Feinerer: tm /w2 — 22 & 2 @k

A.Karatzoglou & I. Feinerer: Text clustring with string kexis in R: Advances in Data Analysis, 2006.

mTFXFANITARY VT
w Reuters-21578— &Y hDY 75 F A (1720 FE)
» bag of words: HiZESHE I ¥
o HELH) k-meanik (knmeans())
m String Kernels: XX FDALEEH (st ri ngdot ())
* kernlab /S — 12 & % kernel X— ZA D 1E
* Kernelk-meandkknmeans())
» Spectral Clusteringspecc() )

R 12 & 5 BRSFEVILERBID % — p.16/27



Feinerer: tm /N — 2 &k 2 ik

A.Karatzoglou & I. Feinerer: Text clustring with string kexis in R: Advances in Data Analysis, 2006.

mTXFARNITARY VT
w Reuters-21578— &Y hDY 75 F A (1720 FE)
» bag of words: HiZESHE I ¥
o HELH) k-meanik (knmeans())
m String Kernels: XX FDALENER (st ri ngdot () )
* kernlab /S — 12 & % kernel X— ZA D 1E
* Kernelk-meandkknmeans())
» Spectral Clusteringspecc() )

TN 500 WordsRiED LEN S R DEFITDONTH— I - ANV VT DOIERIZH 2 IR,

ZTOHBDY F ARV JIZH) 30 43 % EX 9 (2.6 Ghz Pentium 4)
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Alice’s Adventures by Lewis Carroll
observed vocabulary size mean word fregeuncy

5000 15000 25000 5000 15000 25000

N = sample size (tokens) N = sample size (tokens)

R 12K 5 HAS B RERE O R — p.17/27



Bl : Bx v 77 ) O

Alice’s Adventures by Lewis Carroll Six works by Charles Dickens
observed vocabulary size mean word fregeuncy observed vocabulary size mean word frequency

vocabulary size
mean word frequency

I I I I I I I I I I
5000 15000 25000 5000 15000 25000 500000 1500000 500000 1500000

N = sample size (tokens) N = sample size (tokens) sample size (tokens) sample size (tokens)

2k % HAREFEMSEREE D B i — p.17/27




X% 7 VEALNNMOBZHEEZ Y I 2L — a3 O (FZERIZIE 1000 ZERMBE TEHH)
Alice was beginning to get very tired of sitting bY0 //) her sister
on the bank, and of having nothing &0 /1) do: once or twice she

had peeped into the book0 %) her sister was reading, but it had nc
pictures or40 ;) conversations in it, ‘and what is the use df-a
1) book,thought Alice ‘without pictures or conversation?’

S9N 5 10 55D HiPH T the DA I O

BN 5 20 REDHiPH T the D RFESHE IS 1

SEEM 5 30 FEDHIPH T the DEFESHE X 2... PAF R

R IZ2& 2 HA S FEMRERB D # i — p.18/27
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x
dim

TR 7

X% T VALNNMOBEZHEELZHSY I 2L — a3 »yOf (SEERIZIX 1000 :E R bE TEHE
Alice was beginning to get very tired of sitting b0Y0 %) her sister
on the bank, and of having nothing &0 ;) do: once or twice she
had peeped into the bookO i) her sister was reading, but it had ng

pictures or(40 %) conversations in it, ‘and what is the use af-a
gﬂ) book ’thought Alice ‘without pictures or conversation?’

%‘E 7b>b 30 @%ﬁ’@the@é’é%ﬁfﬁﬁfﬁciz... NG
what it but to peeped the sister of or wés /) was on book no do
twice Alice pictures tired of20 ") of into or by of in beginning the

and conversation30 ;1) nothing she had thought once very use anc
reading had40 %) is without it Alice conversations her a get sister
to (50 %) her sitting bank book pictures the having

SUEN S 10 EDOHIFH T the DHE X 1
BHED 5 20 EEDEiJH T the D BREAHE L
SEEM S 30ZEDHIH T the D BRI 2... DLTAEKE
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frequency spectrum of a frequency spectrum of the

95% confidence interval 95% confidence interval
expected mean ) expected mean
empirical mean empirical mean

Q Q
(8] o
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= =
3 3
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(5] (5]
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u— u—
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> >
= =
e} o
[ ]
e} Q
o o
= =
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word span word span
Monte Carlo simulation Monte Carlo simulation

TFARMZYYY 7L TCHEMNS 1000EEEE T the ad SHER2HIS. ZiHZz 1000/ X

7. XT VALY Y 7IVTRD - 95 Yl HE X . X7 ) ADERME., 2%
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ZipfR /N r—, S.Evert & M.Baroni

1176.00| 1156.13 ISR

Sichel =Inverse Gauss Poisson
modellZ & % HifF{E

E(V(m, N))

Zipf = extended Zipf modelZ &
HHFHE E(V (m, N))

R I2& % HAE FEMRERB D #4i — p.20/27



ZipfR /N r—, S.Evert & M.Baroni

languageR/¥ 77—, H.Baayen

1176.00| 1156.13 ISR

Sichel =Inverse Gauss Poisson
modellZ & % HfF{E

E(V(m, N))

Zipf = extended Zipf modelZ &
HHFHE E(V (m, N))

R IZ2& % HA S FEMRERB D #4i — p.20/27
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MED AN UT, BANO 4 FHDMER 740 2 MRaT
EES

B ONZUEFL AR (LARZE T EnLBESE AF9) 1965)
w7 VAR
w B _JH AR

» SichelDIEERT Y V4
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XEDIAIINUT, LATD 4 FOMRS A = MEeT
EIR

w XN ROE R AR
SNV ]
w B " IES A
u SichelDIEERT YV V5340

HAARGEDZ G, X% X5 FEA A E

- - AN Yz2X Vi
(“lik-ed” vs “#f " “ 72")

e S

w RIETREDEENTY — IV %= A
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Negative Binomial distribution

zm@)Z:C$+i_1>pkf
_Tkta) ko p
~ [(k)z! (k+u) (m)

O-truncated Negative Binomial distribution

~ opolz) Pt (R+x—1\ ,
p@)_l—pdm__l—ﬁ< z )pq
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Sichel DiE&a R T Y VI Ah
Sichel's Compound Poisson Distribution

O(r) = (L—0)2) (ab/2)
K’Y(O‘ (1— ‘9)%) r!

Kq ()

O-truncated Sichel's Compound Poisson Distribution

O(r) = [((1 - 60)2)™" Ky(a(l — 8)2) — K, ()]
af/2

r!

Kr—l—’y(a)

ZIT Ky() 1326 2 DEENY VB, SicheliZ &N v = —1/2 2 TFSFEOHAITYT
IRDAM X . H.S. Sichel, On a Distribution Representing Sentencetkeimwritten Prose, 1974

R 12 & 5 HRSFEVILERBID S — p.24/27
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Dazai’'s Merosu
original word frequency
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 BD —JH AR, SichelsAm

Dazai MEROSU (N = 479)

0-NB
Sichel
O-Sichel
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