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Identifying Same Languages
Based on Tree Structure and String Similarity

REN WUl and HirosHr MATsunof!

Yamamoto-Data and SilGIS-Data are world’s languages data individually
provided by different language researchers. Because of the existence of alterna-
tive names of languages as well as their ambiguities, some same languages are
expressed by different writings in Yamamoto-Data and SilGIS-Data. Therefore,
it is important to identify if two writings express a same language. In order to
cope with this problem, we introduce a new method to absorb these ambiguities
by applying string alignment technique. Our experimental result for the two
language data shows that our proposed method is usefull and effective.
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Table 1 Yamamoto-Data and SilGIS-Data

No - EEE Bt No. H—EES Lt 80 5I% mt

212 | BAI - 733 |Bai bdj | Bari
213 | BAI

1565 | Chinantec, Lalana cnl | Chinanteco de San Juan Lalana

485 | CHINANTECO, LALANA

3205 | Japanese ipn

1015 | JAPANESE

5763 | Naro nkr | Nharo, Nharon, Nhauru, -

1855 | NHARON

6262 | Otomi, Estado de Mexico ots | Hnatho, Otomi del Estado de Mexico,
-+, State of Mexico Otomi

(B) SilGIS-Data

1959 | OTOMI, STATE OF MEXICO
(A) Yamamoto-Data

2. 00OooOoOooooboo

2.1 20000000000

a 1(A)[IDI:J6)DDDD[l[l[l[IDDDDDDDDDDDDDDQ,Q?}ZDDDDDDD
gboooobooooooooboooooboooboooooooooOoOoboboobooooDo
0000000000000 000D00U0D0O0O0O 287000000000 1(B)O
Ethnologue 0 150 Web 0D OY® 0000000000000 0O0D0O0D0O00
D00 O00000D000 7,22000000 10 (A)O (B)OODOD Yamamoto-Data
O SilGIS-Data 0O OO

01(A)0((B)0DOOO0DO0O0O0O0OO0O0OD 10000000 1(A)03000000
goo I(B)DDDDDDDDDDDDDDDDDDDDD4>DDDDDDD 1gooog
gobobooobooboobooooobuooboobooboobobobooboboo
ooooooONoOOOODOOOOODOODODOOODODOOOOOOOOODOOOOOO
gooooobooooboogoo

00000000Y00000000% 00 1(B)00000000000000000
0000000000000000 1806393000004 000000000 30000
goobooooooooob jpnO0O00booO0c0oOobo0obobOboOobooObocOoOonooon
0000 000000000000

lgooooooooocoooboooooobooooobooooobOboOoooobooDboon
000 JapaneseD 0000000 /nippon-go/0 /nihon-go/0 000000000000
O O O Ethnologue O 15049 000000000000000000000000000
goooooooooooooobo1booboooooboobooooooooooboooDoboo

Vol.2010-MPS-77 No.21
2010/3/5

00000000000000000000
0000000000000000000000000000000000000000
000000000000000000000 Yamamoto-Data 0 SilGIS-Data 0000
0000000000000 000000000000D0000000000000000
000000000000000000D0000000000000000000000
00000000000000000000000

22 000000000000000000

00000000(G) 00000000000 Japanese 000000000000 00 (i)
2000000000 (,)000 (Space) 000000 (-(000000000000O0
0 “Otomi, Estado de Mexico” 0000000000000 200000000MmO0
00000000000000000000000000000000000000000
0000000000000000 1000000000000000000000000
000000000000000

(a) 00000000000 (A)No=10150 (B)No=3295 000000000000

JAPANESE O Japanese 00 0000000000000 OO0DOOOOO

(b) D0DO00DO00DOO00DO00 (A)No=18550 (B)No=5763 000000000
000 NHARONO NaroOOOO (a) 0000000000000 MUOOOOODOO
“Nharo, Nharon, Nhauru, ---’ 0000000000000 000O0OC0OOCOOOOO0O
oooboooooooa

(c)00000D0000000000 20 (A)No=19590 (B)No=6262000 (a) 0 (b)
DDDDDDDDDDDDDDDDD(A)DDDDD“OTOMI,STATEOFMEXICO”D
(B)UOOOOOO “Hnatho, Otomi del Estado de Mexico, - - -, State of Mexico Otomi”
gobooobooooboobooboobobbobooboobooboobobobo
goboboobobboooboboooobo

00 (a) 0 (¢)DO0OOO0ODOOUOOOOOOOOOOOOOOUODOOUODOOOOOO
goboobobooooboboooboboobobboooobooboboboobooooog
000000000 (d)0 (e) 000D

(d) O0O0D0OO0OUO0OO0O0O (A)No=2120 No=213 0000000000 BAIOO
(B)No=733 0000000 BaiOOOO(A)DOOODOODODODODOOOOOOOOO
O00000000000(B)No=733000000000 (A)0O No=2120 No=2130
gooboooobooobooooobooboobooboobooboobooboooooo

(©2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gooooo

(e) DDDODOOOO (A)No=48 O (B)No=1565 DOOD O OOOOODODODO
“CHINANTECO, LALANA” 0 “Chinantec, Lalana” 0000000 COO ¢cO0O0O0
oooooooooooooooooUoooooU0UooDooodooooooooo
ooooOoOoOoooOoDOOO0O00oO0OooOooODOOoOoOoOOOooooDooOoOogoooog
0000o0ooooopooooooOo0o00oooooooooogoooDoogoooog
gdoooOoOoOoOoOoOpoOoOOoOoOoOoOoOoOoOOODODODOOOODODOOOOOOOOOO0
000000o0oU00ooo0oUodooooDO0o0oooooooooooUooooooooo
00000000000 oooooooooooooooooooooooOog
000d)0o0oo0oooooooUoUoU0oU0o0oo0oooooooooUoUoOO
O0O(a)0 (¢)D0OOO () 000000000200 000000000000DOO
0000000000000 ooooooooooooooooooooOoOoOoOoOg

3. O0OoOOoooooobooooooaon

3.1 ODO0O0O0OO0Ooooooobooooboboo
goobooooooooooooooooobooooooobooboOoooooooooDooo
000000000o00oo0oo0oooooooooooooooo2.2(d)ooood
goboooobooooooooooobobooooooooooobooooboboooon
0002.2(e) J000000O0D0OOO0ODOOODOODOOUOOOODOOODODOOODO
goobooooobooooboooooooobooooboooobooo
goooobooooooobooooooobooooooobooboboDoboooooDboboo
goooooooboboooooobooooobooobooooooooooboooooooo
goooboooodooooooboooooooooooobooooboooboooooooo
goboooobooobooooon
gooboooooooooooooboOooooboobooOo0oobobooboobooOoboOoOooooDooo
gboboobooooboobooooooooooboooboobobooobobooooobo
oooodoboooooooboooooooooooboOobOOoOOoUoOoDOboOoOooOoDboo
oboooobooooboobooooobooboOoOo 20000000000 bOObOO0OODOO
gobooooboooooooboooooboooon

3.2 0O0O0OOO

0000000D00D00000000100000 10000000000 0000

Vol.2010-MPS-77 No.21
2010/3/5

‘ (World Language

SORERS :
mm%ﬁammm- - B
(C) BERHA

(M) FEIR (B) HREH#ESE

01 0D00Dooooooooo
Fig.1 Language classification and World Language Tree
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oboobobobbodyU0 sUboboooooobooboobooooboobobo
0o00o0Oo0oooDbOoooDoOoooobOoooobooon
000 yeVieas(Ty) 00 000Ts 00000000000000000000
(1) 000000 yeVieas(Ty) 0000Ts000000000000000000000
0000000000000 000000D0000000000 sddnme:(Ly) 0000
O000y0O seVieay(Ts) 00D ODO0ODOO00O0O0O00O0O0OyODOODODO £,0s000
000 £, 000000 y0O00000 £,0 sO00000000 Ay={A$, 45,---} O
000000000000000sddnmae(Ly)<a0000y0000000 Ts000
Joo0ddoooooodoooooboooooooooooooooooooooooon
(2) y OO DO Osddnmes(L,) 000 Ts 00000000000000000000000
00000 s1,s2,--- 0000000y 0000000000 sde(y,s1), sd-le(y,s2),
... gddbo0bbooboobbooboobbooboobbooboobooo
O0000000000000 sdldeme-(y) DOOOOOOOOOODODOOOOOOOO
000 00000000000 O0O0UO0O0004.3(1)0000
(3) 000000000() sdlemaz(y)>B, (ii) sdlcmaz(y)>3000000 S€Vieas(Ts)
ooooUo0oooooU 200000000000O0(y,s)DO000OOOODOOOO
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O000p00000000OODOS0000000
5. Jdouooobbobogo

000003.0 4.0000000000000 Yamamoto-Data O SilGIS-Data 00O
goboboooboboobobbooobobooobboooo
5.1 OJOOOOOO
Yamamoto-Data O SilGIS-Data OO0 000000000 O0O0OOOOOOODOOTy O
TsO 200000000000D00D00OO00ODOOOIODOO IO 200000000
OO I00o0ooooOooon
Stepl 00000000 OODOOTyO TsOOODODOOODODOOODOODODOO
P(y)=P(s) 0000000 (P(y),P(s) 000000
Step2 100000 (P(y),P(s) 0000000000 {(y,5)}00000007P(y) 0
P(s)000000000000000000000 (y,8) 0000L,=L, 000 L,€A,
oooooodybO sO00O00O00OO0OOOOODOD
Step3 10000000 0O0DOOO0OOOOOODODOOOO yO sOO0DOOOOODOOO
0000 100000000000 yO sO00 P(y)O P(s)D00000ODOODOOO
Ty O TsOODODOOO
(00 IM00oo00ooooooooo
00000 Ty 0O Ts00O000O0000 yeVieay(Ty)DOOOODODOOOOOO
Stepl 000 yeVieoy(Ty)00004.40000000000000000000000O0O
oooo SsScpooo0OoOoOoOoOoDOoODOonDoOoOg
Step2 000000 (y,s) J00000O0O IStep30 00007y 0O TsO0DOOODO
5.2 JOOOOOOooO
000000 20000001000 II00D0DDO0OOYamamoto-DataO OO OO 2,870
00 25220000 8% U0O0O0O0OSiIUGIS-Data0 00000000000 OOCOOOO
00000 25200000000 1000000000000 1,03400 36% U000 II
0000000o0oUouoooo 148800 52% 000000
00o00o00oO0o0o0o0ooUoU2.20000 ()OUDOOODLOOODOOOOOO 1(B)
0O BaiOOOO 1(A)0 No=2120 BAIOOUOOOOOUOOOOOOO
000000000 «=0.750 p=000000000000O0O0O00000O0OOOO
gooooooobboboboboobobooDoboooobOoboooobOoboobooboo
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2
HETE bz
plL%: SEH (2,8701=39 B LL )

put: g 1,034 36%
MET 1,488 52%
At 2,522 88%

00000000O0oo0o000n0a=0.65,0.70,0.75,0.80,0.85, 5=0.10,0.15,0.20,0.25,0.30
000000000000000000e=0.750 f=0000000000000000
goboooooogoo
goooboooooooboobcOooooboOoboOoOoooobOOoCocbOOobocOoOooooooboo
0000000000000 0000000O0000D0D0D <u(=0.75)0000000
goooooooboooobooocobooboobo 1obbooooobobooooboboOoobooOooooo
goooooooooooooooooooboooooobooOoooooboboOoooooboo
goboooooboooooooooooboooooooboooobooooboooobooboOoon
(i) URARTIANO Urarina0 0000000 1000000000000 0OO 06700
oobooooooo
(ii) “CHONTAL OF OAXACA, HIGHLAND” O ¢“Chontal, Highland Oaxaca” 0O O
goboooooobooobooooooooooosOOObOOOODOOODD
0.67 0 “CHONTAL OF TABASCO” O “Chontal, Tabasco’ 00000000000
ooooOoooooo oFfdooOooooOOoooo0oooOoooooogoooooo
00000000000 “MAZATECO, SAN JUAN CHIQUIHUITLA” O ‘“Mazateco
de San Juan Chiquihuitlan” 00000000000 de000000COO0OOODO
ooooooooooooooooooboOobobbObooo o orsbbbOObOOOOODOD
gobooooboooodoooboooobooooooboooboooooooOoooooon
goboboooooooobooooobooooooooooooooobooooooooo
gooobooboooooooooboooooooboooOooooooobooboooooooDooo
gobboooooooooobboooboooooboooooo
pgO000O0O0O0o10000000000O0D0DOO0ODOOOO0OOOpB=00000000
goboooooooo
000 Yamamoto-Data 00 88% 0000 SilGIS-Data0 00000000 0OOOOO
gooooooooooooooboobooooooboooOooboooboobocOoooooDoooDobo
ooGISooooooooooooooooooooooooooO0O0Obobnn
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6. U000

oooooooboooobooooboooobooooobooDOoOobOoDOoOD
0000000000000 000000000DO00000O00DO0O0DO 8% 00
0000000opooOo0o000ooGIS0000ooooo0000ooDooo00ooo
oboooobobodoobbooooooboooooboboOoooboOobooaon

oooo@()or0oUiOo0o0O0oO0oUOU0OOOoO0oDOUOODOO0OOoUOOOOOoOo
000o00o0oU0o0o0oUo0ooUoO0oU0oUDOOU0OUDOLUOUDUOLOUDO(?)
ooobooboooooooboooooooobooOooboOoOobobooooobooOobOoOoooOooDon
obooooboooobooooooobobooooboo
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