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Document complexity (DC)
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e.g., P(ABCDEF) = P(A) * P(B) * P(C) * 0 O O *P(F)
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N0000000000000000000000
P(ABCDEF) = P(AB|e ) * P(CDE|B) * P(F|DE)
= P(AB) * P(BCDE) / P(B) * P(DEF) / P(DE)

10 VL Az

2010.118~11 £hBEE@ KA B X 25/41 igte LA b 5 B




A umre

~ \\.—f KYUSHU UNIVERSITY

2010.11.8~11 E£hE&@ltk B K 26/41



140 7
——
LZLME ' sal |
I = Normal
100 | —
HT® ® Spam
o 7
= 80 (1]
Q
-
3 60 | 7
- n
n
40 - =
l.“‘ ||||
20
il I
0 .--.l.- I = T
0 05 1 15 2 25 3 35 4.5 5
-log P(X|D') / |X]|
EE _X L(.-\ - \/ I\ l/_€

CRIELTCD D

2010.11.8~11 &HhEHQ@ILKR. E

*ﬂ

27/41

NIV, P

KYUSHU UNIVERSITY

\\\\\\






7 A L s /A o 7 T :
P ,’//,;;///” : ’f”‘.',w" o 577 Sy . v /,,/////‘ v 7
’ o L A . : ‘ i s / ” ot g o - ' A

Motivation

- pgutdobbobobogtdbbobotgtdduboboobgbobd
- gttt duibg
- pgubbbobobbobobogttddbbobobogdddgddobooobogdd

— gubottbototdbootgtdoogtdbootgdbobod

- Jooodouoooodouoog (oouobooogot)
Juouooogdd

\ ¥, K2

2010.11.8~11 EhEH@iLA B % 23/41 R o Uy



) o A /4 » 4w / R R
e R 7777 o v P v 7 T iy
/ //’f / v A Ay 'y 7 : 7 IS iy v >
i e e oy e L f : s ; .
’ ; : ’ ’ A=y Y e :

Challenging

— gubdubboobgddbobobobotdddbboobogttdonod
ooy

— oottty ooind
Jdooobnd

000000000
ooogfn.

30/41 \\\M// JUN R

2010.11.8~11 £HEHE@ILK. B, ‘__,:‘ KYUSHU UNIVERSITY



g R )
— Ottt ooggogbboobonbnot
HEEEEEEERREREREEN
— oottt dgdad
— Uttt ddgdd
PN Hb B A A
=Ty NES HRkK

(=), P(—) &/ P(—), P()DK
P(——)IEXK P(— —) &/

N

2010.11.8~11 £HEHE@ILK. B, 31/41 - =" KYUSHU UNIVERSITY



///,/,//, AT '&W’ "

Motivating Example
Papers written by non-natives:

=~
N

Target Texts

/

~

...In order to discuss about a vector space on a space
..such as the field of real or of complex numbers,..

We are developing

algorithms ..

We discuss about a structure on t

+aD0UL....
discuss about:

namely we dISCUSS avect =

LN

and much

VARG =Kok

Unlike existing methods use simple estimation ...
Simply discyss about a field...

-

Papers by native English speakers: Background Texts

-

J

we dISCuUSSs various Issues ....

IS to put about....., where | discuss......and
about 10 oclock ......and....preci abhont

=1\V/
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. observed frequency
. expectation of frequency

- hormalization factor
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T, B : two sets of strings (
x,Y
0 >1:

T is contrastive w.r.t 6 in target (resp. background
def

< P(z|T) > 0P(x|B)(resp. P(x|B) > 0P(z|T))

QT,HB > 1:

xy O (T B )

&L Pay|T) > 00 P(zy|B)

P(z|B) > 0 P(z|T)
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Tgt=
(QTv (93 77T)

(1.1,5,10)

, Bkg=

(x, y) lxyl

(fCxeylT), f(xylB))

(t(xIT), 1(x1B))

(t(IT), f(ylB))

Z-SCOIc

(CGGCGTGG, ACTACCAG)
(CTGGTAGT, CCACGCCG)
(GCGTGG, ACTACCAQG)
(GGCGTGG, ACTACCAG)

(3,3)
(3,3)
(6,8)
(6,8)

(10, 7)
(10, 7)
(10, 7)

(10,7)

(66, 450)
(19, 154)
(529, 3845)

(161, 1407)

(19, 154)
(66, 450)
(19, 154)

(19, 154)

3.57E+02
3.57E+02
7. 76E+01
1.67E+02

(eTa 937 77T) — (107 27 15)

(x, y) eyl

(fCeylT), f(xylB))

(f(xIT), £(xIB))

tOIT), 1(y1B))

Z-SCOTIC

(CAGCG,GCGCO)
(GGCGC, CGCTG)
(CGCG, GCGCO)
(GGCGC, CGCG)

(5,5)
(5,5)
4,5)
5,4

(17,0)
(17,0)
(16, 1)
(16, 1)

(9816, 24161)
(6759, 17014)
(16950, 56436)
(6759, 17014)

(6759, 17014)
(9816, 24161)
(6759, 17014)

(16950, 56436)

8.924
8.924
2.235

2.235

z-score 1s calculated with Bernoull model where

p(A) = p(T) = 0.282 gJSC
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Comparison with z-score

Z-score: standard normal distribution

— we can estimate the number o
which have some z-score value a

— gt giz-scorell
20000001000 O O 2/
HREEERE

=80 2o 20 #Hol B 1 200 S0

E(X) =p
V(X) =0”
N2 =
2010.11.8~11 Eh&EH@ILA B ¥ 39/41 NZ JUMNRF

s« = KYUSHU UNIVERSITY



| 7. i 7 « & s
t';/’//:- ;' 4/%-’ 7, ’;’/{é%?//, ' ; (/I/If,-’lt-" B f;f 4 4 ’ 7 /A‘: ” 7 7 {',‘4 /// t y /

Length of Peculiar Compositions

0.25 | | * | | |
" (thetar, thetag, etag)=(10, 2, 10) ——
(theta theta eta 7)=(5, 2 4) x|
. (thetaT, thetaB, etaT) (10, 2, 2) -xe-|-
0.2 _
> 0.15 _
E
©
O
O
S 0.1 _
0.05 _
25 30

length

g ¥, K2
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Z-SCOore

Z-SCOre
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probability
probability
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