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Passage Retrieval and Calculation Method of Topic Field
by Using Field-Associated Terms
+
Samuel-Sangkon Lee
ABSTRACT
It is important to segment a text, which is independent upon any text-embedded auxiliary information. This paper presents a technique for
dividing the text into field-coherent passages. The presented method is based upon extracting field-associated terms from the text measuring
how the topics grow, shrink and shift from sentence to sentence. We propose measures of topic continuity and of topic transition and suggest
how those could be used to find the boundaries among passages. After collecting 12,500 documents, we obtain 88% for average precision and
78% for recall in Korean training set.
FINE : 20t MO (Field-Associated Term), BRI20k2| £X U (Tracing Topic Field), EHE0LS] A At (Calculation Method for
Topic Field), Bt} (Passage Retrieval)
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sub script # of H

Fi(oF7) FA57) Fs(Hy~)
S1 12 - -
52 2 - -
S3 - - -
& S1 8 - -
S5 - 12 -
S& 12 12 -
Af S7 - 16 12
S8 - 2 -
Sp - - 16
Sio - - 2
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o M4 Yol

1 j=k=1, ... 339, &(Funeme)=Bj(Fi)=0, m = # of sentences in d,
Fireme = "Field-Neutral”, Old-Topic < Null
2) repeat until s,

3) repeat until Fx (k = 1, ... 339)
4) if [Fiheme == "Field_Neutral”] then
5) Bj(Fk) « Freq(s;, Fy)
6) goto Appearance process
7 goto Step 2)
8) else if [Old-Topic '= Fihemel
9) {  0(Fiheme) < Freq(s;, Fy)
10) Old-Topic < Fineme
11) repeat until Fi
except for Fieme (k=1, ... 339)
12) Bi(Fi) « Freq(s;, F)}
13) else {
14) calculate @;(Fiheme)
15) repeat until Fy except for (Fineme = Fi)
16) calculate B;(Fy) }
17) if [Fy satisfying (q(Fimeme) < max(Bi(F))]
then goto Transition process
18) else goto Continuity process

19)  Passage(d, Fineme) < stack
20)  clear stack

HSEH0{(Control Flow) : d12IED®
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(29 DY AAzFA oA R k 31
ANA 37tA o, g dE TAHIE solA sprbAE &
th 7 B - okl ARZ(B(F))S AL E(a(Fineme))
o gkol 271"z, StHEF Fireme©] “¥-oFv| A (Field-
Neutra)"2 2 Z7]8 g, ¥4 Old-Topic2 #A9 3
A Eot Fiemeol WA S ebaty] 3 Eefiol, Null
2 z7lstdn

1) Passage(d, Fmeme) < stack
2) Perform following step at s;
which is the sentence that a(Fieme)
finally decreases,
and Freq(s;, Ftheme) = 0
if [Bi(Fu)=0 at s;] then j'=j [ 2A]
3) clear stack
4) if [(B5(F) <am) OR
(num(max(B;(Fi))) > 2)]
then Fineme < “Field-Neutral”
5) else if [(B(Fx) > am) AND
(num(max(B;(F))) = 1] then Fineme — Fx
6) Q)" (Fineme) < 0
7) repeat until Fi except for (Fx = Fiheme)
Bi'(F) <= 0
8 j=j-1
9) goto step 2) in algorithm @

1) if [not exist Fx satisfying (Bi(Fx) > 0)]

2) clear stack

3) terminate Appearance

4) if [(B;(Fx) < ath) OR (num(max(B;(Fx))) > 2]

5) insert s; to stack

6) terminate Appearance

7) else if [(B;(F) > ath) AND (num(max(B;j(F))) = 1]
8) {  Fueme < Fx

9) Old-Topic < Fk

10) if [stack != empty]

11 delete s; satisfying Bi(Fx) = 0
12) aj(Ftheme) < Bj(Ftheme)

13} insert s to stack }

(3% 6) SHESE(Appearance)X2] : Y2|E@

(22 7) gHEIXEN(Transition) 2] : ¢12|E@

A 294 A4 ™ B3] g0l Ha, &A1 3)ellA
Fie8) k7y 10) 5o), Fi = Frol 85 & Dol M Fiaeme©l
“Field-Neutral(Z713t4d )ol22 <4 5E AP,
Freq(s;, F1)9 & 128 B(F) gt &4 6)dA 3t
A 2dHY Ay s O L7130

1) if [g(Fireme) = ail then insert s; to stack
2) else if [g(Fineme) < anl
then delete s; .., 519 W&
Freq(s, Fpeme) = 0 (t = 1, ..., j-I)
from stack regard s; to Passage(d, Fipeme)
clear stack
3) goto step 2) in algorithm @

(32 8) sAIL( Continuity) %2| : L12|E®

sAZdERAAE dnYFQdA B(FI(=12) > 05 ¢
Z3tE Rt EA5te g £4 92 JAgs)




(B 2 3ulel &8 - M& - AISS ne{s tAlg gne|ze| 8 of
Freq(s;, Fx) Bi(Fx)
s | R]F| 6] )] E [ ) ] mex] Eww Topic | WFund | Fome |J'|  Stack |Pessageld, Fy
initi 0 0 0 NULL field-,
S1 1z - - | B 12 0 0 Fi 12 a |12 F; s1
s2 | 20 - - & 0 0 @ (192 s1, 82
S3 - - - Bz 0 0 a; | 10.68 S1, Sz, S3
St 8 - -1 B 0 0 a | 10.68 S1, Sz, S3, S4
& 10.08 0 Fy o | 428 S1, Sz, S3, S4 | S1, Sz, S3, S4
Fi 51s1, sz 53 54
clear
F
S5 - 2| - 0
0 0
12
0 0 S5
ss | 12112 -5 72 0 & |19.2 S5, S6
s7 - 6 1125 4 88 F2 a; | 24.56 S5, S6, S7
S8 - 2 - | & 16 64 a | 18.16 S5, S6, S7, S8
Bo 0 1632 | Fs a | 1144 9 |s5 S5 S7, S8 | S5, S6, S7, S8
So - - | 16 0 0 0 F3 clear
0 0 F3 16 So
) - - | 20| Bw 0 0 ap | 3.2 S, Sio
Final S9, S10

BiFI=12) SOtrestora(=0)0S &3] & EHH max(Bi(R)

S 2T 7 27 ojol olvER A4 NE it
BiF(=12)>an(= O)olx2 H & zZh= Fol 71 & slole
2 &AM 82 IPsa Fiol Fueme©l Bt

A 9)A Flo] Old-Topicel Bt &4 10)91AM stack
o] empty?l B2 &4 1)< HAdHA Feth A 12)d4
Bi(Fheme)(Z, BiF1))O] 0(Fueme)d #oZ diggY) 4]

Yol A stackell s;o] push €t}
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Fpeme(=F)0) 2282 $£X 13)02 APF} &4 14)94A4
TS 20] @l Fieme) & ALFETL ad Fineme) S A1 -?']ffﬁ
ol#e} o] Dec(2A EZNA 2 25 &(decline)[12)&

A Arect, 1 Ax g 2o 1927 gigEt
[ . :Ze CFreq(sl, Fheme)] + Freq(sy, F o)
Dec, =—1x num(C,-)+1
[12] + 20 g

1+1

aZ(Fﬂme( F )) = al(Flheme) + [p x DeCZ] + Freq(sZ !heme)
= 12 + (0.8 x (=16)] +

12+[—12.8]+20

19.2

IF

#A 15)04 Fieme = F1& A9 ZE R(A71HE k =
29 3)9) HEBE PuFo)s} Bo(F9) & o3t o] Aagd
£59 YA Decy® WA AXE 1 AFE AL
AxtAo) el gy,

[ ZlecFreq(sl,Fz)]-i-Freq(sz,Fz)

5, =

Dec, = — 1 x

num(C;) + 1
N [ SR A
1+ 1 2
Bz(Fz) =B1(F2) + [preCZ] + Freq(sz, Fz)

=0+ [0.8x0]1+0
=0

2 Z3} o] tgHrh

9] 55 vpastA 2 g-&3 o] Aldy.

ﬁz(Fg):ﬂl(Fa) + [o x Decz] + F”eq(sg,F3)
=0+ [0.8x0] +0
=0

[ . :ZEcFreq(sl,FB)] + Freq(s,, Fj)

w Decy = — 1x

num(C;) + 1
B () S S (R
1+ 1 2
2 A <E 2>¢ o] 0o A &4 17A
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Bo(F2)(=0)3 Ba(F3)(=0) % HHR(max)7t ¢j(Fineme)(@(F1)=
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(Transition) H 212 £718ch 439 ¢4 18)oA A A<
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At} <X 3ol 7t Bold - £2HE £ T
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Total Ho. of FTs for Each Level

]
.
v

(38 9) SofM0ie £+FY HUE

mlevet 1
Eleyel 2
QOlevel 3
olevel ¢

I

<HE >AA FFol9 Fopdde] FE <AEK> AR
&8>, <>, <AHAE> F9 4 Fobe FHT Fok

al}

Aozt HolA A stk <E 4>9 Folo Rokdtof
B <B3 & ode>, <TE>, <AY>, <AMEAE>, <3
> 59 tAR Boke 22 olFE AdsArt (29 10
(@)t <E T a¥zZ=z 483 Zold, (17 10) e
5349 fAR EoklMe madde s <=xx/7
71> st EoF F 89 FeEokd dd YT Eopd
Aolel 42 Jelhdn

(19 10)2 53"o)A 2 whgnte vrAIS 99
Fu)stdoh. Bob <X x> tig Fopddert g B
ofefl Hla] W B olf& E} Hopd wF <A¥Xz>E
Aol A Az | EME F3l7] 41, FA4 e &
obE AT AAT £ Yy dol(dd TL 9 MFed
52 597t thE Hopoll HlE gol =] 9y o
otk (I8 D AN 7 58 Fopddole +E 7
AERZ AR 5 19 Fokddol7t 60%E A3t
FHAALAE Fahd AAY T2%E AAE HwH ¢
A HokdAolzl AT

(E 3 =20 Training SetollM &S 2 2ofd 2opoiatod &
¥ o A A4 9
¥ of ¥ - & o
1 2 3 ; T
44 6 24 3 276
1 WzU2&7AA ®
521% 20% 87%  142% 100%
40 58 28 89 585
2. 23&AE ®
00% 99% 48% 153%
00 32 13 66 21
5. wREA ®
74%  152%  62% 312%
180 9 0 4 231
4 RAolese ®
779%  39% 0%  182%
118 10 9 6 @ 2
5. =ABA
584%  50% 45% 21%
6 126 1 0 a3 170
H1%  06% 0% 53%
) 3 8 1 79 131
7. BAKWE
8% 61% 07%  604%
m 21 0 117 @ 317
8. 87 |&
Are 565%  66% 0% 369%
) 55 171 135 2 @ 88
9 2~¥x
626%  195% 154%  25%
109 10 12 116 247
10. & e
1% 40%  49%  470%
__ 1959 389 222 68 3248
F£Y 3%
603% 119% 68% 208% 99.8%
B @ 1959 389 22 618 3248

(E 4> 40| Training SetOllM FZIE 2t 2ofd 20NN +

L of a A4 9
8 oo W 7 = L
1 2 3 s T F
63 10 14 5 2
1. 2RV 2&F A
68.4% 10.9% 152%  5.5% 100%
33 8 1 5 60
2. BHRA
$5.0% 13.3% 233%  84%
37 12 12 14 75
3. Ag&da
493% 160% 160%  18.7%
53 10 4 8 75
4. FHrged
07% 133%  53%  10.7%
. 55 10 5 40 110
5. FATA
500%  9.1%  45%  36.4%
35 12 3 10 53
6. A
66.1% 227% 113%  18.9%
83 12 7 18 120
7. AXN&HE
69.2% 10.0%  58%  15.0%
] 263 7 10 30 @ 310
8. }3}7E
848% 23%  32%  9.7%
4
o run 1,210 0 74 81 @ 1405
86.1% 28%  53%  58%
ssw 20 1,832 111 146 211 2,300
T 797% 48% 63%  92% 100%
P 2036 123 162 234 255.6
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SIHI 20kl ALty E2EM 63

(X 5) Training Setol] CHSt Ho{EMS HEE, MHE, F-Measure?| 2t

Line(L)
5 10 15 20
H7H = p R F P R F P R F P R F
1| wzuredn 0.523 0.632 0.572 0.614 0.542 0578 0.612 0517 0.561 0.831 0613 0.705
. - 0323 0432 0.369 0414 0342 0.374 0412 0317 0.358 0631 0413 049
2. | angas 0.571 0531 0.669 0.721 0514 0.602 0.652 0.562 0.604 0.759 0.652 0.702
: 0371 0331 0464 0521 0314 0392 0452 0362 0402 0559 0452 0499
3 | Amecs 0.768 0.635 0.695 0.777 0.838 0.806 0.671 0.597 0.632 0.842 0.604 0.704
. 0568 0435 0492 0577 0638 0605 0471 0.397 0430 0642 0404 049%
4 | =a27 1.000 0.906 0.952 0911 0916 0913 1.000 0.653 0.790 1.000 0.676 0.806
= 0812 0706 07% 0711 0716 0713 0812 0453 0581 0834 0476 0.606
5 | g4 0.612 0542 0575 0.813 0593 0.686 0.783 0.656 0.714 1.000 0.696 0.821
= 0412 0342 0.373 0613 0393 0479 0583 0456 0511 08% 04% 0621
6. | HA&H 0.751 0562 0.643 0.972 0.825 0.893 0.773 0.598 0.674 1.000 0.622 0.766
= 0551 0362 0436 0772 0625 0.690 0573 0.398 0469 0861 0422 0566
7. | #8712 0523 0.435 0.475 0.802 0.652 0.719 0.742 0571 0.645 1.000 0.846 0916
. = 0323 0335 0328 0602 0452 0516 0542 0371 0440 0853 0446 0585
8 | ~zx 0.623 0.593 0.607 0.919 0.842 0.878 1.000 0.640 0.780 1.000 0.779 0877
T 0423 0393 0407 0719 0642 0678 0821 0440 0572 0791 0479 059%
¥ # 0.672 0.605 0.636 0.816 0.715 0.762 0.779 0.599 0.677 0.929 0.686 0.789
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Comparision of Precision & Recal in Training Set
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