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Estimation of Research Paper Titles Selected
by Nonprofessionals

Yoko NisHIHARAT! and WATARU Sunavamaf?2

Researchers talk about their studies and discuss with their audiences in re-
search meetings, international conferences, and so on. Many studies are pre-
sented in those conferences. Audiences look at study titles that are written
in the conference programs. If a presenter can attract many audiences whose
research majors are out of the area of the title, he/she may acquire various
comments or opinions. Therefore, researchers must compose good titles chosen
by nonprofessionals whose research majors are different from the researchers’.
However, the features of titles selected by many audiences have not been re-
vealed. This paper proposes an estimation system of research paper titles that
are selected by nonprofessionals. The proposed system takes titles as input.
The system evaluates titles’ understandability and audience’s interest in the
titles, and ranks titles using the both of evaluation values. Experimental re-
sults showed that the proposed system estimated the titles that were likely to
be selected more than the comparative system focusing on keywords in titles

selected by many people.
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Fig.1 Preference titles estimation system.
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Table 1 List of stop words.

ooboooooo0oO0oOoO0o0boO0oO0o0O0oOoO0OO0OoOO00b0O0000O00000O000000O00O0O0O00O8
pooooo0oooooOoOoO0O0o0oOoO0O0O0O0OoboOOO0O000bOooOoOO

goboboooooooooooooboooobobooon

2.1 O0O0O0O0OO0COOOO

ooo0OO0oO0O00ooOoO0O000oOoOOoOOooOoOooOoOooOWebOOOooOO
goooooooceb-rOMOOOOODODOOOOOOOOOOOOOOOOOOOOOO
gooooooooo&OOOOOOO0OO0O0O0OOOQOCOOODOOODOOCOOOODDOOO
goooo

22 0OOOO0O0OOOO

000000000000 000000*000000000000000000000
gooobooooooooboooooooobooooooooobooooooooOooboo
000000000000 000000000000000000000000*0000
goooboooodoooooooooooboooboboOoooboooOoooobooboOooooooo
goooooooooooobooooooooooooooboboooboOoobOoooooboo
goboooooooooboooboobo1110000000O0O0O0ODbDO0ObODOOn

23 0OO00OOOOOOOoOooOoooo

gbbooboooboooooboobobobOo 2000000000 ODOOOOODO

doododooooobboodoooooooooooooobooooooooooooo
dooooooooooobooboobbodddoooooooooooooooooo
gboobbobooooobobooooboobobooooboboooboboboobobo
gboooboo2310b0oobo0booobobooobooboboo232p00000000
gbooboobooooooobooboboboo

23.1 ODO00OO0ODOODOOOOODOOOOOO

gboooboobooooobooooboobbooboboobobooobobobooo
obooboobo

g00od0oDOoO WebOOUOOOOOOOODOODOODOODOO WebOOGOoDO
00000000000 0000000000000000000000000000
gbooobooooooboooobooooobooboooooobooooboobDobo
oooboooobooo

go0obobooboooooobD wOOOD s(w)*3[||] ()oooooooooooo
000 ¢t0000 Use(t) 00 (2)000000
hit(w)

all

s(w)=1- (1)

Uone(t) = s(wm) + Y s(wi) P(wi[wrr) 2)
w; EW
ooo E]hu(uﬂ o000 wOOOOOOoOOU0OOO0ooO0oooooooooooooboao
00« 0000000000 Web[I[IDD[I[I*5[Iwm[I[IDD[I toooo (1)[ID
ddooooooooOooOooobOoOowooooo+0oboooooooooooo
O0000P(ws|wm) 000000 w,, 00000 WebOUOODOODOOOOODOOOO ws
000 WebOOOODOOOOOOOO 3)U0OUOOoOooUooO

x10o0o0o0o0ooo® oooooooo
x20000000000000000000000D0DD000000000000ODODDODDO0 91%00000
000 9%0b0000

0000o0oo0ooog Vol 51 No. 8 1478-1486 (Aug. 2010)

«3 000000000000000000000000000000000000000 s(w)0 1.000000
000 14%00000000000 0.90000000000000000000000000000000
0000000 (2)000000000000000s(w)00000000000000000O0O0O0OOO
0O0O0oo00o00oooooon

x4 00000 Google 10DDDONDODDONDDONONDDONONDDNDNDODONONODONONDONONONOONONDOOOO
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000

x5 0000000000000 ell=10°0000000

(© 2010 Information Processing Society of Japan



1480 O0O0OOOOOOOOOOOOOCOOOOOOOO

P(w; N\ Wy, hit(w; N\ W

Plusfirg) = g Atm) B A ) 3)
0000 WebDDODOOOOODODOOO0O00O00 wOODOO Web0ODOODOOODO
00000000000000000000000000000000000000000
0000000000000000000000000000000000 1000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000 (2)00000000000000000000000000000000000
000000000000000000

2.3.2 000000000000000000000
0000000000000000000000000000000000000000
00000000000000
000000000000000000000000000000000000200
00000000000000000000000000000000000000000
00000*00000000000000000000000000000000000
0000 Web0DOODOOOOODOO0O00000000000000000000000
00000000 WebO0OOOOODOOO0OO00000000000000000000
000000000000000000000000
000000000000000 w0 w, 00000000 pmi(w:,w,;) 00 (4)00
0000000000000 +¢0000000000000000000 Ueomes(t) 00 (5)
0ooooo

hit(w; A wy) x all
hit(wi) X hit(wj)

(4)

pmi(wi, w;) = log

2 %X c(t
e (5)
DDDDhit(w)DDDDDD wOIODOODOOOOOOO0O0o0oOooooooooooooo
0000000000 WebOUOODODOOOnOOOOO tDDDDDDDDDDC(t)D
0 (4)DDDDDDD*2DDDDDDDDDDtDDDDDDDDDDDDDD*3DDDD
Ooono (5)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

Ucombi (t) =

x1 00000000000000000000 20000000000000000000000000000O00

0000o0oo0ooog Vol 51 No. 8 1478-1486 (Aug. 2010)

goobooobbooobboboobbbooobobooobbuooon
24 0J0O0OOOOOOOOO
goboboooooooboobobob 200b0b00b00bDODO
gobooobooooboooboooobooobboboooobooobobooobobo
gbooobooooooboooobooboboobobooboboobobooobobo
gboobooooooboobooogbboooboooobobooboooboobo
gopoooboooobooboooboobboobooboboobooboobboooboobo
gooooooboo0ooOoOobodooDOoOoOoO0booUobDOoOooOoboboOobooObo241 00
go0ooOooooooboooob24200000000C00DODO0OUODOOOODO
gpooog
241 0O00OO0OOODOODODODODODO
goboooboobooooobooooboobboobooboobooooDbobobooo
oboboooboon
goobobooooooooooboobooboobDoboobDobDoooooDoboOob
goooboobooboooooboooooboobobOooLoobOobooOobooooo
goobooobooboooooobobobobOobOobOobOooDoo
O0000+¢«0000000000000000 Fu.))0O (6)0000000O
Fone(t) = max (m) (6)
000OowoooOoo¢t0oo0o0o0oo00o0ooORt(w) 000000 wOODODOO
0000000000 0000000D00D000 fregq(w;) 00000000 0OOOOOO
bbb » 0000000
00000 (6p)00o0oUoWebODOOOOOODOUOOOOUOOODDOODOOOOOO
gboobooobooooobooooboooboobobooobobooobobooobobo
gboboooooooooo
24.2 ODO00O0ODOOOODOOODOOOOOOOODOOD
gobooobooboooooboooobooboooooboobooooboboooo
gboobooooooobobo

x2 00000000000000C0O0O0O00O0OOOOOO0COOOOO0O0OOOO0OO0O0OOOOOOOOGBOOO
0 (40000000000 25%000000000000000000
*x3n000000000000000 n(n—1)/20000000000

(© 2010 Information Processing Society of Japan



1481 0O0O0OO0OOOOOOOOOOOOCOOOOOCOOO

odd0d2000000000000C000000D0DOOOWebODOOOOOOOO
gooooboooooooboooooobobooooooboooooooboooDbooDbOo
goooboooooooooboooooboooooooobooooooooooOoooboo
gooobooboooooooboooooooooboobooooooooooooooooboo
goboodoobooooooooboooobooooboooobooooobooo

0000 +¢+00000000000000000000 Feomes(t) OO (mooOO
oo

Feompi (t) = pml(wla wj) (7)

2

DD
w;,wj EW (i%5)

J000On0O00000¢t00000O0O00ODODOWUOOOUOD tO00oooooouooo
Dmei(wi,wj)DDD (4)DDDDDDDDDDDDDDDDDDDDDDDDD

gooooo (7)DDD[ID[Il:ll]DDDDDDDDDDDDDDDDDDDDDDD
Jo00do0oooooooooooooooUoooooDooUoO0 Aooooooooog
0000000000000 oU0o Adooooooooooooooooooog
000000 moooooooooooooooool1oooooo
Jo0fdooooooooooooogmoooooggdmoooooogggoo
g0 oooogoDoooo oo oo
gog (7)D|:|[ll][l[ll]DD|:|[l[ll:lDDDDDDDDDDDDDDDDDDDDDDD
goodg

gooooooooooooog (5)DDDDDDDDDDDDDDDDDDDDDDD
0000 (5)00000000000000000 (7)000000000 (4) 0 pmi O
goooooooooooDooooooooooooooooooooooobooooog
O0o0oooooooooooooooo

2,5 00000 OOOOOOOOOO0O0O

o000 400U ooog
Joooooooooogoooooooggoooooooggooooooogog
goog

0000004000 (2)00 (5)00 (6)00 (7)00000000000000000
Joooo0oooooobooooooooooooooobOotogooboooooooog
00000000 Select(t) 00 (8) 000000

0000o0oo0ooog Vol 51 No. 8 1478-1486 (Aug. 2010)

Select(t) = a- R(Uone(t)) + B RUcompi(t)) + 7 - R(Fone(t)) + 8 - R(Foompi ())(8)
00000 R(f(+)00000000000000 NOOOOOODOOO f()00000
00000000000000000000000000000NON—-10N—-20...00
000000000000000000000000000000000000000000
000000000000000000000000 o08040800a+8+y+6=1.0
00 00<alp0406<1.0000000100000000000000 60000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
ooooooo

26 00000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000200600
000000000000000001200000000000000000000 40
ooo
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000D00000D00000D0000000000000000000000000
0000000000000000000D0000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
0000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000

3. 00004

gooooobooooooooooooobooooobooooooooooOooooooboo
oobooooobooooooooboooooboocoooooobooooon

(© 2010 Information Processing Society of Japan



1482 0O00OO0OO0OO0OO0OO0OOOOOOOCOOOOOCOOO

02 000000000000
Table 2 Title sets for the experiments.

Set of titles

Number of titles For purpose
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Table 3 Parameters for Eq. (8) obtained from the training data.

@ B ¥ 6 | Rank 40th Precision
JSAIO5 | 0.1 0.1 0.2 0.6 0.65
FIT06 02 02 03 03 0.80
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Table 4 Top 10 titles produced by the proposed system, their evaluation values and ranks by the test subjects (JSAIO6).

Rank Title Select() Uone Ucombi Fone Feombi S_Rank
1 0ooooooooooooooon 109.6 113 33 118 119 113
2 ooooooooooooo 106.9 118 23 113 117 94
3 0o0oo0oo0o0oo0o0o0o0o0o0oDo0oooD 101.4 98 8 112 114 63
4 0oooooooooooo 100.9 110 17 90 117 15
5 oooooooooooooooooOoooooooooo 93.8 86 18 69 116
6 0o0oo0ooO0o0o0oO0o0o0oO0o0oo0oooooon 93.2 97 7 75 113 1
7 00o0o0o00oo000o000o0bD00bO0o0bO0o0oDOoo0ooo 92.8 118 76 91 92 15
8 gooooooooooooo 91.8 94 66 109 90 90
9 0000000000000 0000b00000000000000000 91.7 93 66 109 90 9
10 00oo0o0oo0o0ooo0oo0obDO0ooOobDO0o0bOOo0bDOo0oDOo0ooOoo0ono 89.8 100 108 84 87 2

05 0D00D000000DO00000O000000000000RenkDO00D000O0O00O0O00OO0ODS-RankDFITO6O
Table 5 Top 10 titles produced by the proposed system, their evaluation values and ranks by the test subjects (FIT06).

Rank Title Select() Uone Ucombi Fone Feombi S_Rank
1 00o0o0oo0oo0o0o0o0o0o0o0o0o0o0o0bO00 3000000000000 79.6 80 102 106 110 40
2 0OoooooooO0ooDoOoobOooboOoooOooono 78.8 86 97 102 109 6
3 Oooo0ooooooooooooo 76.0 76 90 98 116 3
4 000o0000b0O0o0o0O00O000O00o00o0o0oO0ooo0o0oooooooooon 75.6 93 68 119 98 40
5 00oo0o0oo00oooooooooooooooooono 75.0 81 71 110 113 3
6 00oo0ooooooooooooooooooooo 73.8 92 105 7 95 1
7 go0oooooooooooo0ooobooooD 72.8 98 87 67 112 6
8 00oo0ooooooooooooooooooooon 72.4 7 106 79 100 18
9 ooooooooooooooooooo 70.8 115 65 94 80 6
10 go0oO0ooo0oo0ooO0o0oo0ooOooo0ooOobooOoooooo 70.2 99 30 119 103 18
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Table 6 20th and 40th precisions of the proposed system and the comparative system.

06 0DO0O0O0O0DOOOODOOO 2000000 400000

Titles JSAIO6 JSAIOT JSAIO8 FITO7 FITO8 FIT09

20th  40th 20th  40th 20th  40th 20th  40th 20th  40th 20th  40th
Proposed 0.50 0.50 0.52 0.78 0.80 0.75 0.60 0.78 0.60 0.60 0.62 0.80
Baseline 0.15 0.30 0.47 0.45 0.35 0.28 0.15 0.38 0.45 0.30 0.35 0.61

07 0D00000O00O0O0OO0S_RenkO0 1000000000000000000000D000DOO Rank JSAIO6D
Table 7 Top 10 titles selected by the test subjects, their evaluation values and ranks produced by a proposed system (JSAI06).

S_Rank Title Select() Uone Ucombi Fone Feombi Rank

1 go0o00000o0oOoOooOooOobOOooOOooOooDOooDOoD 93.2 97 7 75 113 6

2 Jgo0oo0o0o0opooo0o0oOooOOoOoO0O0DoOoOOU0O0ODOOOODODOO 89.8 100 108 84 87 10

3 gooooooOooooooooooooboooog 83.3 71 40 73 96 16

4 go0o000o0oOoOoooooooooooo 78.0 78 78 78 78 26

5 gopooooog 83.2 99 1 24 114 18

6 goo0oO0oO0oOoOooooooogooogo 80.4 89 15 59 97 24

7 Jgo0000000oOoUooUooUooUooooooog 85.3 102 89 88 81 13

8 goooo0o0oooooOoUooooOoUoUooooooooDo 93.8 86 18 69 116 5

9 gOoOodO0O0o0OO0O0oOoOoOoOoOoOoOoOobOO0obOUOobOOobOOobOOobDobDOobDoboo 91.7 93 66 109 90 9

9 go0o0d00000O0o0oOoU0oOoU0oOoUOUOOUODUODUObDUObOUODUOoDO 81.7 109 10 55 98 20

9 gooooooooooouoooooooo 79.2 111 115 4 93 25
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Fig.2 Correlation between ranks by proposed system and ranks by participants using JSAIO6 title

data.
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Table 8 Titles selection criterion by the test subjects.

Criterion Number of subjects
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