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Generating Diverse Katakana Variants via Backward-
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HiroyUKl HATTORI, ! KAZUHIRO SEKI?
and KUNIAKI UEHARAT?

In Japanese, it is quite common for the same word to be written in multiple
ways. This is especially true for katakana words which are typically used for
transliterating foreign languages. For example, “Los Angeles” can be written
in katakana as “0000000 (rosanjerusu),” “000000 (rosanzerusu),”
“00000000 (reosuanjerusu),” or “0000000 (rosuanzerusu),” all con-
sidered legitimate. This ambiguity becomes a critical problem for automatic

processing such as information retrieval. To tackle this problem, we propose
a simple but effective approach for generating katakana variants for a given
katakana word based on phonemic representation of the original language for a
given word. The proposed approach is first evaluated through a manual assess-
ment of the variants it generates. It is also shown that the approach is beneficial
for information retrieval when applied for query replacement, retrieving a large
number of potentially relevant documents.
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00000000000000000000000000000000000000000 U1 oooooooooooooo
Table 1 Katakana characters and their phonetic representations.
godoobodoooooooooooboooooooooooooooooooooog
O00a 00 ta 0 0ma O0gi 00 bi
0000oo0oo0o0o00oooooooDOoDOoooooooooon ooi OOchi | 00Omi | O0gu | OObu
O0u O0tsu | O0mu | ODOge 00be
3. O Onoad OO0e 00te OOme | OOgo | OObo
O0o O0to 00 mo 00 za O00pa
3.1 O00O0O0O0 00ka O0na O0Oya O0ji 00 pi
O 0ki O 0ni O00yu O00zu O00pu
J00000000oo0O0DOo 100000000000 0000000DO00O000 OOke | OOnu | OOyo | OOze | DOpe
00'Y000000000000000000000O000OD0OO0000OOOOOQ OOke | OOne | OOra OO0zo | OOpo
000000000000 00000000000000/e/0000000000000 OUko | Ofmo | OHri | Obda | O0n
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O/e/D00000000O0O0O0OD0OUO0OOODO0OUOOOODOOUODOOODOO OO0su | O0Ohu | OO0Oro U0de
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Table 2 Compound katakana characters and their phonetic representations.
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(1) puoodoood O00si 0ooje 000 hya 000 gyo
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(3) D0OODOOOOOOOOODOOODODOO 000 wo 000kyu 000mya | 000Ojyo
(4) DOOOODO O0O0Ova | OOOkyo | OO0Omyu | OO0OOdya
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000ve 000 shyu OO00rya 000dyo
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Gregory 0 00000 OKnight 1000000000000 000000000O000 goooooooooooooooooooobooooooboobooboOoooooooooDoboo
0000000000000 00000000O000000COditeeru0000CODODO OO0D00OOO0OO0O0O0ooOoOoOOoOOditeervDOO0OO0OmiODOOOOO 1000000LOO
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o3 Knight[]g) ooooooooooog
Table 3 A fragment of English-Japanese phonemic mappings.

ooo ooooog oooooo
D d 0.535
do 0.329
ER aa 0.719
a 0.081
ar 0.063
er 0.042
EY ee 0.641
0.122
e 0.114
IH i 0.908
L r 0.621
ru 0.362
T t 0.463
to 0.305
tto 0.103
UH u 0.794
uu 0.098

01 00000Oditeerud 00000000000 OOODOOOO
Fig.1 Possible partitions for “diteeru”.
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a8

02 0D0000O0diteerud00D0000O0C0ODOOO

Fig.2 Possible English phoneme sequences for “diteeru”.

3.3 UUuoooon
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ooobooooobooooooooboooooooObooOoOo0oobooOooOoOooboboOoooDooo
00000000000D0000C0C000000000O0DO0O0O000ODO0O0noisy channel
model0 0000000000 DOO00O0O0COODOOODOOOODOCOODOOOOOODODO
gboooobooooooooooobooboooboooooooooOoOobooboooOobobooDo
ooo

goos3200000b00o0oobooooooboboboboboboboobooDoo
goooooobooooooboooboooooDbo0ba000oo0obooobooDo

OCEROOOEYMOOOODOOOO10O0COOOODODOOOO0O0O d-iteeeru0 00000

000000000000000000000000000 2000100000000
000000000000000000000000000 100000000000e0
O0eed 000 2000000000000AHDEHMEYMIYOOOOOOOO0OOO
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E = argmax P(E|J)
E

(1)
= argmax P(J|E)P(E)
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P(J|E)P(E) = HP(ji|€i)P(ei|6i—1) )
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00000000000000000000000000000000000000000
OD0000D0O0Knight 0¥ 00000000000000000000
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*1 http://www.speech.cs.cmu.edu/cgi-bin/cmudict
*2 http://www.csse.monash.edu.au/ jwb/j_edict.html
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Table 4 Examples of katakana variants generated for 000000

00D oooo - PR, PGiles)
ooooo 329 0.000002
oooo 195 0.000017
oooo 86 0.000003
0ooo 36 0.000003

O000000O0oD 1070000

00100000000000000 K'OOOOO0O000000000000000
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oob12000000000000A0

4. 0 00O O

goooooooodoooooooouoboOoboooboooboOoooooboboOoOobooOoOon
gobodooboooboooooboooobooooobooboobooooooo

4.1 0OOO0OO0O0OOOOCO0OO0OO0

4.1.1 00 OO
U0000000000D0OInfoseek D000 O*¥0 00000000 O Yahoo!O OO

*3 http://dictionary.www.infoseek.co.jp
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4.1.3 O g

gsb0doooooboobooooooboooooobooooooooooboOoooboo
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gooooooooooooboooobooooobooOoboooobobooooobOooDODbbo
goooooooooooocooooobooobooooobooooOobocOoobooDooobooboo
gooboooooooooooooooooboooOobooooooboooooooboOooOoooo

x 100

x 100

*1 http://dic.yahoo.co.jp/newword/
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Table 5 Individual results for quality judgment of generated katakana variants.

ooo 0000 oooo oooo oo
oooboooooo 12 17.13 12.50 29.63
ooooooo 11 14.14 16.67 30.81
ooooooon 1 11.11 33.33 44.44
goooo 13 14.96 9.83 24.79
ooooooD 8 18.06 12.50 30.56
ooooo 23 8.70 8.45 17.15
oooooo 6 29.63 12.04 41.67
ooooooD 21 5.03 5.03 10.05
oooo 13 6.84 6.41 13.25
ooooo 12 16.67 11.11  27.78
ooo 2 41.67 8.33  50.00
ooooo 3 27.78 9.26 37.04
ooooooooo 9 16.67 20.37 37.04
oooo 32 8.51 6.25 14.76
oooooo 22 5.81 11.36 17.17
ooooooo 7 23.81 11.90 35.71
ooooooD 20 12.78 14.72  27.50
ooooooooo 0 — — —
ooooooo 9 19.14 16.05 35.19
goooooooooo 13 26.92 16.24 43.16
oooooooooo 1 72.22 27.78 100.00
oooo 29 1.34 5.17 6.51
ooooooooo 15 26.30 25.19 51.48
oooooo 7 11.90 14.29 26.19
oooooo 4 8.33 20.83 29.17

oo 18.56 13.98 32.54

domuoooooooobomoobooooooobo0ooooooooooooooao
gooobooooooobooboOoooboobooboobooooobooooOoboOoOoboooOoOoboon
000000000000 000000000000000000000000*0000
goboooooooboobodooobooooooooOoOoOoooOoOoOoOOoOoOoOoOoOobOOoOoooOoo
goobooboo20b00000oooog 29300boooooooooo 1000000
0000000000000 0U00DO00O000LO0OUDOUOOOnO 195066.6%00
000000000000 1740892%0000000000000000O0DOOOOOO

*2 Google (http://google.com) 0000020080 40 140000
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03 00000000 260000000000000000
Fig.3 Twenty-six katakana queries from NTCIR-3.
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Precision = L
TP+FP (3)
Recall = i
TP+FN

O00OTPO true positivelO0 000000000000 0OOOFPO false positived 0 0O O
0000000000000 0OFNO false negativeD OO OOO0OO0O0O00OO0O0OOOCOCODO

04000Base0 00000000 Phoned RuleOO00O0O0O0OOCOODOOOOOOOO
ooooooooDol100ODOUOO0DOD RWleOOODOODODOOOOOOOODODODOO
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\ -&- Phone
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Fig.4 R-P curves for NTCIR dataset.
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000000000000 RwleO0OOOOOOOOOODOODOOOOODODODDOODODOO
goboooooooooboooooobboooo0ooobobo0oo0o0obDboU00DO Base
00000 PhoneOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
good

4.2.3 O g

goobooboodoooooooboooOooooobooOoboOooooooOoboOoOooooobooo
00000000 Rule000000000O0O0O0O0O0OCOCOODOOODOOOOOOOO
gboboobooooboooodoboooboooobooooooOoooboooOoooboOoDo
goboooboooobooooooobooooooooboOooooobobo0omooooo
goooooooooooooooooboooooboobooboOooooDooOobOoOoooOoobon
O0ODD0O00O 6 O0RuleD Phone 0000000000 1,000000000000000
o—ooboooooboooobooooboboocobooooooooobobOoobooooon
gobooboboiooooboooooobooooooobooooooooooooooooboonoo
goooooooooooooobooooooobooboOooooobooboOobOoboOooooDonbOo

06 0D0O0O0O000O0OOOOOOO0OOOOO00O 1,000000000

Table 6 Precision at top 1,000 retrieved documents by query replacement.

goooooo Rule Phone
ooag — 0.0000
oooo 0.0050  0.0000
gooooo 0.0000  0.0000
goooooo 0.0020  0.0000
ooooo — 0.0000
gooo 0.0000  0.0010
goooo 0.0080  0.0080
oooooo 0.0010  0.0010
goooooo 0.0010  0.0000
gooo 0.0000  0.0000
ooooooo 0.0000  0.0000
oo 0.0000  0.0270
Jo0oooooooo 0.0630  0.0010
ooooooo 0.0000 —
oooooad 0.0000 —
go0o0ooooooooooo 0.0180 —
ooooooo 0.0020 —
NOOOoDHOUOOO 0.0010 —
oo 0.0063  0.0150
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Fig.5 Comparison of R—P curves for our proposed and existing approaches.
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