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RATHAPOOME TANSUTAPANICH : RELATION EXTRACTION AMONG NAMED
ENTITIES IN THAI LANGUAGE. THESIS ADVISOR : ASSOC. PROF. CHANTANA
PHONGPENSRI, Ph.D.. 133 pp.

The thesis’s purpose is to develop the field of natural language processing, with
relation extraction of Thai language. It composes of two parts, which are NE (Named Entity)
extraction, and relation extraction.

NE extraction identifies NEs in texts with categorized lists of names, together with
heuristic rules (used to increase performance). Relation extraction is the heuristic-based
system. The keywords were built to indicate the relation type. Moreover, the rules were built
to help the system recognize different forms of message writing.

In the experiments 300 statements and articles in the field of computer technology,
were used. The samples were divided into 2 parts: 100 statements for training the system,
and 200 for the real test. The processes of the experiments are extracting NE, and extracting
relation from the result of NE extraction.

The performances of the system considered are Recall, Precision, F-measure
scores. The scores of NE extraction are 88.82, 98.48, and 93.40, respectively and the scores
of relation extraction are 81.33, 89.05, and 85.02, respectively.
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A15199 14 Hamsdna NE Tugailni (Training Set)

Yonnu ana NE 14 ana NE 114 S3NE | 5 NE
NEfada | afaldud | Aanaiann szuu'lal3dn fafia Fariuali
Iagndes | Aa M3AAR vsonanaa | Wl Fonnu

1 10 10
2 9 9
3 10 1 1 11
4 9 1 1 10
5 10 10
6 10 10
7 10 10
8 16 4 1 5 21
9 13 2 2 15
10 10 10
11 7 1 1 8
12 6 1 1 7
13 6 1 1 7
14 10 1 1 11
15 7 2 2 9
16 10 10
17 11 11
18 7 7
19 11 1 1 12
20 12 12
21 5 5
22 14 1 1 15




131N 14 (A1D)

100

Yonnu ana NE 14 ana NE 114 S3NE | 5MNE
NEfada | afaldud | Aanaiann szuu'lal3dn fafia Fariualy
Iagndes | Aa M3AAR vsonanaa | Wla Yonnu

23 5 3 8
24 4 4
25 15 1 2 17
26 9 1 1 10
27 8 8
28 10 1 11
29 5 5
30 8 3 3 11
31 4 4
32 5 1 1 6
33 9 1 1 10
34 6 6
35 8 1 9
36 11 1 1 12
37 8 8
38 9 9
39 8 8
40 4 4
41 9 3 3 12
42 4 2 1 3 7
43 8 8
44 12 1 2 14




131N 14 (A1D)

101

Yonnu ana NE 14 ana NE 114 S3NE | 5MNE
NEfada | afaldud | Aanaiann szuu'lal3dn fafia Fariualy
Iagndes | Aa M3AAR vsonanaa | Wla Yonnu

45 11 1 1 12
46 6 6
47 13 13
48 10 1 11
49 7 7
50 9 1 1 10
51 9 1 1 10
52 9 9
53 11 4 4 15
54 6 2 2 8
55 9 9
56 5 5
57 10 10
58 12 1 3 15
59 6 6
60 10 1 1
61 7 7
62 5 5
63 9 9
64 6 6
65 8 8
66 4 4




Q139N 14 (AD)

102

Yonnu ana NE 14 ana NE 114 S3NE | 5 NE
NEfada | afaldud | Aanaiann szuu'lal3dn fiafia Fariuali
Iagndes | Aa M3AAR vsonanaa | Wl Fonnu

67 10 1 11
68 8 8
69 5 1 2 7
70 8 8
71 10 1 1 11
72 7 7
73 6 6
74 12 12
75 10 1 1 11
76 9 1 10
77 10 10
78 14 3 14
79 4 4
80 8 8
81 14 14
82 6 1 7
83 7 2 3 10
84 11 1 2 13
85 12 1 1 13
86 7 7
87 6 6
88 6 1 7




Q139N 14 (AD)

103

Yonnu ana NE 14 ana NE 114 S3NE | 5 NE
NEfada | afaldud | Aanaiann szuu'lal3dn fiafia Fariuali
Iagndes | Aa M3AAR vsonanaa | Wl Fonnu

89 7 7
90 9 2 2 2 11
91 8 2 2 10
92 7 1 7
93 6 6
94 4 1 1 2 6
95 7 1 1 8
96 5 1 1 6
97 8 8
98 7 7
99 7 2 7
100 4 1 4
52 833 13 31 44 75 908
NE fiszuudeninitanun 846

NE ﬁgné’aa%&wuﬂ1usena1i('laiiwﬂam1ﬁ'ﬂﬁ1) 877




M350 15 wamsana NE Tuganaaanaszd (Test Set)

104

Yonnu ana NE 14 ana NE 1314 S3NE | 523U NE
Nehaiald | afaldua | Aawaiaan | szuulal faia | Wanualy
gnABa An mMIfam vserawana | Wld | dendm

1 9 1 10
2 10 11
3 13 13
4 5 5
5 11 14
6 10 1
7 12 14
8 8 10
9 5 6
10 3 3
11 7 10
12 9 10
13 10 1
14 9 2 12
15 7 8
16 5 8
17 6 9
18 6 8
19 10 1 11
20 9 2 1
21 9 11
22 9 2 11
23 10 2 13




Q13190 15 (A1D)

105

Yonnu ana NE 14 ana NE 1314 S3NE | 523U NE
Nehaiald | afaldua | Aawaiaan szulal3dn faia | Wanualy
gnABa An mMIfam vserawana | Wld | deadm

24 8 1 1 2 10
25 8 1 1 1 9
26 13 1 2 3 16
27 6 1 1 7
28 7 7
29 5 3 3 8
30 8 1 1 9
31 8 1 1 2 10
32 8 8
33 13 3 2 5 18
34 9 1 1 2 11
35 10 1 1 2 12
36 6 6
37 7 1 2 3 10
38 6 1 1 7
39 7 7
40 8 1 1 9
41 3 3
42 7 7
43 6 1 1 7
44 10 10
45 5 5
46 8 3 3 11




Q139N 15 (A1D)
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Yonnu ana NE 13 ana NE 114 S3NE | 59 NE
Nehavald | afaldua | Aawaiaan szuulal3dn faia | Wanualy
gnAoa Ain M3AAA vserawaia | wla | dendm

47 9 9
48 8 1 9
49 9 1 10
50 8 1 9
51 9 1 10
52 10 1 1
53 4 1 5
54 8 8
55 5 2 7
56 12 3 15
57 8 3 11
58 8 2 10
59 11 2 13
60 8 7 15
61 5 2 7
62 5 2 7
63 4 1 5
64 9 2 11
65 6 6
66 4 3 7
67 11 11
68 7 1 8
69 6 1 7




Q139N 15 (A1D)

107

Yonnu ana NE 13 ana NE 114 S3NE | 59 NE
Nehavald | afaldua | Aawaiaan szuulal3dn faia | Wanualy
gnAoa Ain M3AAA vserawaia | wla | dendm

70 6 1 5 1 6 12
71 10 1 2 2 4 14
72 4 4
73 9 3 1 4 13
74 13 1 1 2 15
75 10 1 1 1
76 10 2 2 12
77 8 2 1 3 11
78 11 11
79 8 1 1 9
80 10 2 2 12
81 7 1 1 2 9
82 8 8
83 3 1 1 4
84 7 1 2 3 10
85 5 1 1 6
86 7 2 7
87 8 1 8
88 10 1 1 11
89 7 1 1 8
90 3 2 2 5
91 4 2 2 6
92 6 6




Q13190 15 (A1D)

108

Yonnu ana NE 14 ana NE 114 S3NE | 59 NE
Nehavald | afaldua | Aawaiaan szuulal3dn fada | Wanualy
gnAoa Ain M3AAA vserawaia | wla | dendm

93 5 5
94 5 5
95 7 7
96 9 9
97 8 1 9
98 5 1 6
99 6 3 9
100 8 1 9
101 6 1 7
102 8 1 9
103 8 1 9
104 3 1 4
105 7 7
106 4 3 7
107 7 1 8
108 5 3 8
109 5 3 8
110 4 4 8
111 7 7
112 8 1 9
113 10 10
114 3 2 5
115 8 8




Q13190 15 (A1D)

109

Yonnu ana NE 14 ana NE 114 S3NE | 59 NE
Nehavald | afaldua | Aawaiaan szuulal3dn fada | Wanualy
gnAoa Ain M3AAA vserawaia | wla | dendm

116 6 2 2 8
117 7 7
118 6 3 1 4 10
119 6 2 2 8
120 5 1 1 6
121 5 2 3 5 10
122 5 5
123 4 2 2 6
124 4 ] 1 5
125 6 2 2 8
126 4 3 1 4 8
127 2 3 3 5
128 5 5
129 8 8
130 5 1 1 6
131 6 1 1 7
132 4 1 2 3 7
133 11 1 1 12
134 6 1 1 7
135 8 8
136 8 1 1 9
137 3 3
138 5 5




Q13190 15 (A1D)

110

Yonnu ana NE 14 ana NE 114 S3NE | 59 NE
Nehavald | afaldua | Aawaiaan szuulal3dn fada | Wanualy
gnAoa Ain M3AAA vserawaia | wla | dendm

139 8 8
140 9 9
141 6 1 1 7
142 6 6
143 6 6
144 4 1 1 5
145 7 1 8
146 11 1 1 12
147 5 1 6
148 8 8
149 6 6
150 5 1 2 7
151 5 1 2 7
152 4 2 3 7
153 4 3 7
154 8 1 2 10
155 11 11
156 8 8
157 8 8
158 2 1 2 4
159 7 2 9
160 6 1 2 8
161 6 2 8




Q13190 15 (A1D)

111

Yonnu ana NE 14 ana NE 114 S3NE | 59 NE
Nehavald | afaldua | Aawaiaan szuulal3dn fada | Wanualy
gnAoa Ain M3AAA vserawaia | wla | dendm

162 8 8
163 4 1 1 5
164 7 2 2 9
165 10 3 3 13
166 5 5
167 5 5
168 4 4
169 4 4
170 8 2 2 10
171 3 3 3 6
172 4 4
173 5 1 1 6
174 6 1 1 7
175 4 1 1 5
176 5 5
177 12 1 1 13
178 4 2 2 6
179 3 1 1 2 5
180 6 2 3 5 11
181 6 1 2 3 9
182 4 2 2 6
183 13 2 2 15
184 4 4




Q13190 15 (A1D)
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Yonnu ana NE 14 ana NE 114 S3NE | 59 NE
Netavald | afaldua | Aawaraon | szuuhiZan fada | Wanualy
gnAoa Ain M3AAA vserawaia | wla | dendm

185 7 7
186 5 5
187 5 1 1 6
188 5 5
189 3 1 1 4
190 2 2 2 4
191 4 1 1 2 6
192 7 1 1 8
193 7 1 1 8
194 7 1 1 8
195 7 2 2 9
196 10 1 1 11
197 4 1 1 1 5
198 6 6
199 1 1 1 2
200 4 1 1 5
52 1359 21 105 171 276 1635
NE iszunidenaniianum 1380

NE figndoaiimmualuenaschisailymedani) 1530




A @ [ YL = -
MININ 16 HAMIANAANUAUNRUT 1UYANNAY (Training Set)

113

donnu anala ananuFuiuslaild 59 ANUTUW
anudu | ana | dam | dam Badlo | amwdand | wivinun
witiada |'dud | mnms | 10ms | mmang | uifada | Tudennw
Tagn An | adaNE | dam | vserawaia | lald

1 1 1
2 2 2
3 4 4
4 1 1 1
5 2 2
6 2 2
7 3 3
8 1 1
9 1 1 2 3 5 6
10 1 1
11 1 1
12 1 1
13 1 1 1 2
14 3 3
15 1 1 1
16 1 1 1
17 2 2
18 2 1 1 3
19 3 3
20 1 1 1 2
21 1 1
22 2 1 1 3




Q13190 16 (A1D)

114

Yonnu anala anannudFuuslaild 59 ANUTUW
anudu | ana | dam | dam Badhlo | anwdant | wivianun
witiada |'dud | m0ms | 0ms | mmang | uifaia | Tudeanw

Tgn | Aa | afaNE | dam | wieAawaa | Tild
23 1 1 1 1 2
24 3 3
25 5 5
26 2 2
27 2 2
28 2 2
29 1 1
30 3 1 1 4
31 2 2
32 1 1 1
33 1 1
34 2 2
35 2 2
36 3 1 1 4
37 1 2 2 3
38 1 1
39 1 1
40 1 1
41 1 1
42 1 2 2 3
43 2 2
44 1 1 1




A1319N 16 (A1D)

115

Yonnu anala anannuFuuslai1d 59 ANUTUW
anudu | ana | dam | dam Badhlo | anwdand | wivianun
witiada |'dud | mnms | 10ms | mmang | uifaia | Tudeanw

Tgn | Aa | afaNE | dam | wieAawaa | 1@
45 2 2
46 2 2
47 3 3
48 2 1 2
49 3 3
50 3 1 3
51 1 1 1
52 4 4
53 2 1 1 3
54 1 2 3 3
55 2 2
56 1 1
57 3 3
58 1 1 1 2
59 2 2
60 4 4
61 1 1
62 1 1 1 2 3
63 1 1
64 2 2
65 2 2
66 2 1 2




A1319N 16 (A1D)

116

Yonnu anala anannuFuuslai1d 59 ANUTUW
anudu | ana | dam | dam Badhlo | anwdand | wivianun
witiada |'dud | mnms | 10ms | mmang | uifaia | Tudeanw

Tgn | Aa | afaNE | dam | wieAawaa | 1@
67 1 1 1 2
68 2 1 2
69 1 1 1 2
70 2 2
71 3 3
72 1 1
73 1 1
74 1 1 1 2
75 3 3
76 1 1 1 2
77 2 1 2
78 1 1
79 2 2
80 1 1
81 2 1 1 3
82 4 4
83 1 1
84 3 1 3
85 1 1
86 1 1 2 3 4
87 2 2
88 2 2




A1319N 16 (A1D)
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Yonnu anala anannuFuuslai1d 59 ANUTUW
anudu | ana | dam | dam Badhlo | anwdand | wivianun
witiada |'dud | mnms | 10ms | mmang | uifaia | Tudeanw

Idgn | fa |afaNE | dafm | wiedAanwma | 1A

89 2 1 1 3
90 2 1 2
91 1 1
92 2 2
93 1 1
94 2 1 1 3
95 2 2
96 2 1 1 3
97 2 1 2
98 2 2
99 1 1
100 1 1
3N 172 10 12 5 23 40 212
anuFntutiiszun@ennianua 182
ﬂ31N’Ef%lﬁuﬁ‘ﬁﬂﬂé{@ﬁ%&‘HNﬂlﬂ%@ﬂ’ﬂﬂdﬁi?ﬂﬂt};ﬂ]ﬁﬂﬁ] uaz NE) 195

Y




{ (Y] [ v o a
MINN 17 HaMIANAANUTUNUT IUEANATOUIT (Training Set)
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Von analé anaanuFuwuE 1A 5| AnuERW
anuau | ana | e | daym Taidla | et | us
uiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tgn | Aa |adaNE | dam | wSedawara | Tula | dend

1 1 1
2 1 1 2 2
3 3 1 1 1 4
4 1 1 1
5 1 1 1 2
6 2 1 2
7 2 1 1 3
8 4 1 1 5
9 1 1 I 1 2
10 1 1
11 1 1 1 2
12 1 1
13 1 2 3 4
14 1 1
15 3 3
16 1 1
17 1 1
18 2 1 1 3
19 2 2
20 1 1 1
21 3 1 1 4
22 1 1 1 2




Q13190 17 (A1D)

119

Von analé anaanuFuwuE 1A 5| AnuERW
anuau | ana | e | daym Taidla | et | us
uiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tgn | Aa |adaNE | dam | wSedawara | Tula | dend

23 2 2 2
24 1 1 1 2
25 2 2
26 3 1 1 4
27 2 1 2 2 4
28 1 1 1 1 2
29 1 1
30 3 3
31 2 I 1 3
32 0
33 4 4
34 1 1 1 2
35 1 1 1 1
36 1 1 1
37 2 1 1 2 4
38 1 1 1 2
39 1 1
40 1 1 1 2
41 1 1 1
42 1 4 4 5
43 1 1 1
44 1 1




A3 19N 17 (91D)

120

VYona analé anaanuFuwHE 1A 5| AnNENW
anuau | ana | e | daym Taidla | et | us
wiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tdgn | Aa | afaNE | dam | n3edawaia | lila | deaanw

45 1 1
46 2 2
47 2 2
48 2 1 1 3
49 3 1 1 4
50 2 1 1 2 4
51 1 1 1
52 2 2
53 1 I
54 2 2
55 2 2 2
56 2 1 1 3
57 5 2 2 7
58 2 2
59 2 1 1 3
60 1 1
61 1 1 1
62 2 2 2
63 1 2 2 3
64 2 2 2
65 1 1
66 1 1




A3 19N 17 (91D)

121

VYona analé anaanuFuwHE 1A 5| AnNENW
anuau | ana | e | daym Taidla | et | us
wiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tdgn | Aa | afaNE | dam | n3edawaia | lila | deaanw

67 1 2 1 2 5 6
68 1 1 1 1 3 4
69 2 1 1 3
70 1 1
71 1 2 1 1 2
72 1 1
73 1 1 1 2
74 2 2
75 1 I
76 2 2
77 2 1 1 3
78 1 1
79 2 2
80 1 1 1 1 2
81 1 1 1
82 2 1 1 3
83 1 1 1 2
84 1 1
85 1 1 1 2 3
86 1 1
87 2 2
88 1 1 1 2




A3 19N 17 (91D)

122

VYona analé anaanuFuwHE 1A 5| AnNENW
ANNAN daym | dam Taidla | et | us
wiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tagn afaNE | dam | wieAawaia | Lila | deanw

89 1 1
90 1 1 1
91 1 1
92 2 1 1 3
93 1 1
94 1 1
95 1 2 2 3
96 1 1 1 2
97 1 1
98 1 1 2 2
99 2 2
100 2 2
101 1 1
102 1 1 1 2
103 1 1 1 2
104 1 1
105 1 1 1 2
106 1 1 1
107 1 2 2 3
108 1 1
109 2 2
110 1 3 3 4
111 1 1




A3 19N 17 (91D)

123

VYona analé anaanuFuwHE 1A 5| AnNENW
anuau | ana | e | daym Taidla | et | us
wiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tdgn | Aa | afaNE | dam | n3edawaia | lila | deaanw

112 1 1
113 2 2
114 1 1
115 2 1 1 3
116 1 1 1 1 2
117 2 2 1 3 5
118 3 1 4 4
119 2 3 3 5
120 1 1 1 2
121 1 2 3 3
122 2 1 2
123 1 4 4 5
124 1 1
125 3 3 3
126 1 1 1
127 1 1 1
128 1 1
129 1 1
130 1 1 1 2
131 1 1
132 1 1
133 2 1 1 2 3 5
134 1 2 1 3 4




A3 19N 17 (91D)
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VYona analé anaanuFuwHE 1A 5| AnNENW
anuau | ana | e | daym Taidla | et | us
wiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tdgn | Aa | afaNE | dam | n3edawaia | lila | deaanw

135 2 1 1 3
136 1 1 2 2 3
137 0
138 2 1 2
139 2 2
140 1 1 1
141 2 1 2
142 2 1 2
143 1 I 1 2
144 1 1
145 2 2
146 3 3
147 1 1
148 1 3 1
149 2 1 1 1 3
150 1 1
151 1 1
152 1 1 1
153 1 1
154 1 1 1 2
155 3 3
156 1 2 1
157 2 1 1 3




A3 19N 17 (91D)

125

VYona analé anaanuFuwHE 1A 5| AnNENW
anuau | ana | e | daym Taidla | et | us
wiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tdgn | Aa | afaNE | dam | n3edawaia | lila | deaanw

158 1 1 1
159 1 2 2 3
160 2 2 2
161 3 3
162 3 3
163 1 1
164 1 1 1 2
165 I 1 I 2 2
166 1 I 1 2
167 1 1 1
168 2 2
169 1 1 1 1
170 4 4
171 1 1 1 2
172 1 1 1
173 1 1
174 1 1
175 2 1 2
176 1 1 1 2
177 1 1 2 2 3
178 2 2
179 1 1 1 I
180 2 2 2




A3 19N 17 (91D)
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VYona analé anaanuFuwHE 1A 5| AnNENW
anuau | ana | e | daym Taidla | et | us
wiiada |14 | 00ms | 00ms | aumng | winada | denaalu
Tdgn | Aa | afaNE | dam | n3edawaia | lila | deaanw

181 1 1 1
182 2 2
183 2 1 2
184 2 2
185 2 2 2 4
186 1 1
187 1 1
188 I 1 1 1
189 1 1 1
190 1 1
191 1 1 1 2
192 1 1
193 1 1 1
194 2 2
195 1 2 2 3
196 1 1 1 1 2
197 1 1 1
198 1 1 1
199 1 1 1
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A3 19N 17 (91D)

Y (Y] Y v} (v} o Jd w Yy [y} -y}
Yonu analé anannNaENius N1 3% ANNAUN
(v v Y] " Y (Y3 v d
anuau | ana | e | daym Tadnle | A i
il o Y 0 o’d‘ [y le.l
usnana | ldua | 910ms | 21ms | anuving | usnana | Narualy
ldgn | Aa | afaNE | dam | wiedanam | 1A | dend
200 2 2 2
390 244 30 104 4 56 162 406
(YY) r.’d' A g’J
ANNFUNUSNIZVLIRBNINNITING 274

W W

d Y v o
anuduiusfigndesnisnnaludennulisinilymeaam vaz NE) 300
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NN 19 G106 19HAANTUDINTEANA NE
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7NN 19 (99)
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NN 20 (99)
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