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NUTCHA TIRASAROJ : THAI NAMED ENTITY RECOGNITION: THE
APPLICATION OF CONDITIONAL RANDOM FIELDS MODELS. ADVISOR
ASS0C. PROF. WIROTE AROONMANAKUN, Ph.D., 147 pp.

The main. purpose of this study is to deveiop Thai named entity recognition
system using Conditional Random Fields Models (CREs) as well as comparing the
performance of syllable-based system to that of word-based system.

This studyuses the news corpus of 367,673 words with 16,179 proper
names. CRFs modeliapplied in this research is CRF++ (.53. Both word-based and
syllable-based systems use the. same sel of features, including gazetteer lists,
abbreviation, context clues, general w;ords, statistics, and unigram and bigram.
Supervised learning is apptied to train CREs. There are 5 patterns of answer given to
the systems, the first patiern having the least information of ihe named entities’
boundaries and the last ane-having the most information. The results show that the
patterns containing more~information tend to' improve the systems’ performances
than those having less information. The testing results show that the performances of
word-basedsand syllable-based systems are not different*from each other. The
recoguition rates (F-measure) ofthese two systems are 81.30%. From all of the
features used, the unigram and bigram support the syllable-based system the most,
while' the gazellegrlists "support) thesword-based | system “the-most. After post-
processing, the recalls of ‘the«two systems lincrease from 77.64% to 80.15% and

80.06% in word-based and syllabie-based models.respectively.
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NANISNARAULALUSEIAUAINANWIUTD
TANAULLARAD

FN39% 4-1 ANADINLNUENT9ININAFBLULLANARII 10 ATIFIUUILARRLTY 5 Wiy

Precision (%)

WSG :
1 2 3 4 . 6 7 8 9 10 Mean

ARALILLLN 1 (P, O, L, X)

PER 81.94 | 86.99 | 8 143 | 86.11' 53 | 87.91 | 85.02 | 86.38 | 85.69

ORG 72.20 | 83.66 82.61 | 80.25 | 77.28

LOC 80.00 | 82. 80.26 | 69.06 | 76.82

ALL 77.34 | 84.56 l 82.89 | 80.24 | 80.39

ANRBLWLLN 2 (B, I, X — P

PER 88.50 .07 89.22 | 90.11 | 90.59

ORG 82.01 | 88. 8 85.93 | 83.85 | 82.68

LOC 83.30 42 82.13 | 73.84 | 80.72

ALL 84.17 | 89. 86.11 | 84.13 | 85.24

ANMALWLILN 3 (B, |, X— P, @, L,

P 88.10 88.45 | 90.29 | 90.14
) 81.52 85.23 | 83.27 | 82.57
L 83.54 81.56 | 74.66 | 80.44
LO 80.12 | 83.56 | 76.67 | 81.43
oL 83.72, :9‘1 72.00 | 65.00 | 75.39
ALL 83.80 | -: 85.17 | 83.66 | 84.82

ANRBLLLLN 4 (B, |, E, X — 4@
PER 88.86 92-.55 9251 | 9256 | 92.98 | 92.96 | 90.42 47 | 90.16 | 92.36 | 92.05

ORG 81.42 88.8J 8267 | 80.46 | 72.22 [474.29 | 86.77 | 86.00 | 86.63 | 82.57 | 82.19
Y "]

[ W F F F-3 #
LOC ‘ .1u5‘¥1| 0.7 ’6F1 v 3 3. ¥.( 1 ESFGI 85556 7492 | 79.92
T L= L .

ALL %60 90.02 | 85.75 | 83.59 | 81.27 | 84.81 | 87.10 | 84.88 | 87.10 | 84.61 | 85.37

»
m, FZA! 95.4? |9¥4 8F.1ﬂ 9%' 91.52

= = a a [ ] [ ] [ T LI [/
q 82.47 | 89.58 | 79.57 | 83.72 | 7454 | 7414 | 86.13 | 86.46 | 86.17 | 83.96 | 82.67
L 8482 | 86.22 | 76.90 | 7541 | 79.11 | 8219 | 81.07 | 75.26 | 81.92 | 77.54 | 80.04
LO 81.55 | 87.01 | 84.46 | 7791 | 79.09 | 74.00 | 87.78 | 8211 | 82.67 | 73.77 | 81.04
oL 83.72 | 94.44 | 72.22 | 7222 | 51.61 | 86.96 | 82.35 | 78.26 | 83.33 | 68.42 | 77.35
ALL 84.69 | 90.20 | 84.59 | 83.64 | 82.36 | 84.25 | 86.78 | 85.20 | 85.98 | 85.19 | 85.29
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Recall (%)
WSG
1 2 3 4 5 6 7 8 9 10 Mean

ANRBLLLLIT 1 (P, 0O, L, X)

PER 79.24 | 87.62 86.74 | 88.16 | 87.32 | 83.93
ORG | 68.38 | 78.06 70.44 | 76.84 | 71.09 | 70.55
LOC 67.02 | 78.38 61.29 | 75.50 | 68.83 | 70.57
ALL 70.58 | 81.23 72.93 | 80.45 | 76.60 | 75.26
AAROLILLILT 2 (B, I, X-P

PER 83.80 | 91.99 87.31 | 88.35 | 89.13 | 86.37
ORG | 74.64 | 82.41 77.01 | 81.99 | 72.19 | 74.61
LOC 67.02 | & 1| 76.24 | 72.40 | 70.71
ALL 7417 | 85.2 96 17648 | 82.64 | 78.47 | 77.67
AmeuuLd 3 B, L P, oL, oL, O). -

P 84.30 | 91.50°| 8379 89'14;?!:'\;8;.“, 86.67 | 81.35 | 87.31 | 87.77 | 89.31 | 86.17
0 76.67 | 85.26 4 :';z‘qu‘:;ﬁ‘s:z;g- {5#’3 8. 7769 | 82.06 | 74.73 | 75.15
L 68.32 | 85.71.] 67 631@“;”21 5.78 56 | 63.80 | 77.53 | 79.27 | 73.26
LO 6552 | 7063 | 7815 4 ﬁ ";5_875_, 0 | 60.00 | 70.11 | 48.94 | 67.32
oL 5204 | 5143 | 5217 |"4a75-| 4200+ 36.84 | 34.88 | 46.15 | 39.39 | 43.71
ALL 7348 | 85.33 | 76,44 Jorai0 | 72 10 | 74.46 | 81.27 | 7853 | 77.09
ANRLLLILT 4 ( a

PER 82.78 | 88.93 | 89.86 | 86.50
ORG | 73.84 8# 7450 | 70.8 59 | 7668 | 82.17 | 7031 | 74.23
LOC 68.76 | 8108 | 65.85 | 63.19 | 70.33 | 71.99 | 70.62 | 82.50 | 76.73 | 76.62 | 70.77
ALL 7423 | 8541 | 7597 | 74.38 83.05 | 78.80 | 77.64
ANRALILLEN 5 (B, .4, OOl

P 'ﬁo 91.75 | 8229 | 89.32 87.96 | 90.04 | 86.47
o) 76.19 | 85.66 | 70.70 | 71.64 83.15(|.73.81 | 75.38
m 69.7 61 [ 65. 0 7 ga sgael 73.35
EO 67.49 | 70.53 | 73.96 | 70.16 7126 | 4787 | 68.00
oL 52.94 | 48.57 | 56.52 | 40.63 51.28 | 39.39 | 43.57
ALL 73.73 | 85.65 | 74.47 | 7465 | 73.66 | 77.02 | 78.75 | 75.44 | 81.75 | 78.60 | 77.37
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F-measure (%)

WSG
1 2 3 4 5 6 7 8 9 10 Mean
ANRBLLLLIT 1 (P, 0O, L, X)
PER 80.57 | 87.30 87.32 | 86.56 | 86.85 | 84.77
ORG | 70.24 | 80.76 75.00 | 79.62 | 75.39 | 73.75
LOC 72.93 | 80.40 65.24 | 77.81 | 68.94 | 73.52
ALL 73.81 | 82.86 76.22 | 81.65 | 78.38 | 77.73
ANRRLLLILIT 2 (B,1,X-P ] 3 i -
PER 86.09 | 92.21 ﬁr 81.02%i 88 89.51 | 88.78 | 89.62 | 88.41
ORG | 78.15 | 85.42 | #8833 69160 | 72.03 | 8256 | 80.93 | 83.91 | 77.58 | 78.42
LOC 74.27 | 8 7302 3 | 7510 {78 1*7@;1% ' 7 | 79.08 | 73.11 | 75.31
ALL 78.85 | 87.324] 81 =777 | 80.9 84 180.32 | 84.34 | 81.20 | 81.26
AmeuuLd 3 B, L P, oL, oL, O). A
P 86.16 | 91.84"| 8%&T3 90-.65‘-_‘-5:1;8;.‘ 87.94 | 85,04 | 88.91 | 88.11 | 89.80 | 88.08
O 79.02 | 87.17 b ,'zz‘l&::;.'ji. {91&1 y. 80.60 | 83.61 | 78.76 | 78.65
L 75.16 | 85.334 72 70 ?gﬂ 77.921| [80.00 | 78.02'| 68.65 | 79.49 | 76.90 | 76.55
LO 72.09 | 77.91 | 7 3Jj§e} 67775 5| 69.44 | 76.25 | 59.74 | 73.43
oL 64.86 | 66.67 | 60.00 | 6585 4941 | 51.85 | 48.39 | 56.25 | 49.06 | 54.89
ALL 78.30 | 87.20 | 80.74 L7838 | 774 99 | 78.71 | 83.18 | 81.02 | 80.75
ANRLLLILT 4 ( a
PER 85.71 7. 98 | 89.54 | 91.09 | 89.16
ORG | 77.44 8W 78.37 | 75.3 56 m.os 84.34 | 75.95 | 77.99
LOC 76.06 | 8383 | 71.30 | 69.38 | 73.21 | 77.31 | 75.89 | 6754 | 80.00 | 75.76 | 74.98
ALL 79.08 | 87.66" | 80,57 79.99 | 85.02 | 81.60 | 81.30
ANRALILLLN 5 ,Q, L
P '.ﬁs 92.65 | 86.84 80.95 | 88.56 | 91.11 | 88.89
o) 79.21 | 87.58 | 74.87 82.63 | 84.630|.78.56 | 78.83
m tEAE B[R 8) Bof [ 00
EO 73.85 | 77.91 | 78.86 7091 | 76,54 | 58.06 | 73.72
oL 64.86 | 64.15 | 63.41 | 52.00 | 39.51 | 50.63 | 50.91 | 54.55 | 63.49 | 50.00 | 55.35
ALL 78.83 | 87.86 | 79.21 | 78.89 | 77.77 | 80.47 | 82.57 | 80.03 | 83.81 | 81.76 | 81.12
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dayAuLILAANNNA

ANINT 9-4 ANAHLAUENTRINTNAFBLULLANSDIMI 10 ATIFEZUUILAABLT 5 Wi

Precision (%)
SSG
1 2 3 4 5 6 7 8 9 10 | Mean
ANRRLILLILT 1 (P,0, L, X) \
PER | 84.44 | 87.74 | 89.44 6‘.\ : 87.14 | 85.66 | 89.24 | 86.95
ORG | 7516 | 8363 | 7 8167 | 8157 | 79.23 | 76.50
Loc | 7801 | 7713 | 7725 7052 | 79.09 | 68.93 | 75.55
ALL 78.40 | 83, 041 | 82.44 | 80.79 | 80.25
ANRLLLILT 2 (B, I, X-P
PER | 90.14 | 9267 |49 3 8945 | 91.76 | 9119 | 88.93 | 89.57 | 91.25 | 90.85
ORG | 83.39 193 9, |.72:05 | 74. é‘*xéé;lg 7 | 86.73 | 82.45 | 82.06
LoC | 8361 | 82.24 81 7do7 [T7os | 81 | 7438 | 81.55 | 76.71 | 80.60
ALL 85.11 | 88.67 .81 (80, F A _‘5'29 86.38 | 84.64 | 85.09
ARRLULILT 3 (B, I, X @, O, 0) -ﬂ'::':;
P 90.26 | 92.67 | J82.92 | -91.66.| 89 W77 | 90.78 | 87.91 | 89.61 | 90.72 | 90.76
0 84.71 | 89.574( 82 826 : E*'f?.: 473 | 87.21 | 83.04 | 87.67 | 83.93 | 83.00
L 83.90 | 84.72 | .40“3@1 S].ZE 8383 | 7323 | 83.24 | 78.11 | 81.07
LO 79.88 | 77.53 | 83.69 | 75:53 | 64.81 | 90.29 | 8265 | 80.77 | 74.32 | 78.64
oL 80.74 | 63.16 5585 45685 "5@%’513 7143 | 7333 | 4118 | 65.99
ALL 85.41»%.40 85.89 | 83.93 | 80.84 84—* 86.60 | 83.90 | 84.94
ﬁﬂm'rml,muﬁﬂ '
PER | 91.20 9?7%6 95.28 | 93.89 71 ﬁ 94 | 90.08 | 93.01 | 92.55
ORG | 8348 | 8754 | 8211 | 8141 | 7161 | 75.19 | 84.21 | 8360 | 87.43 | 81.69 | 81.84
LoC | 8547 82.06' :ﬂma 78.37 | 7879 [18d.26 83.22r 7475 | 81.22 | 75.32 | 79.69
ALL 0 58 89 st7l %70 84.56 | 85.37
ﬁwmuumqp (B,1,E,X-P, O, L, OL, LO) o
94.04 | 89.98 | 93.04 |51 92.26
m&mq i 82.80
82.02 | 80.04 | 82.05 81.12
7819 | 65.14 | 77.17 | 89.66 | 80.81 | 77.92 | 70.67 | 78.12
60.00 | 45.00 | 71.43 | 86.36 | 84.21 | 72.41 | 42.42 | 69.29
ALL 86.00 | 88.81 | 85.66 | 85.45 | 80.57 | 84.54 | 87.45 | 84.36 | 86.41 | 8531 | 85.46
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Recall (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean
ANRBLLLLIT 1 (P, 0O, L, X)
PER 76.96 | 88.59 85.98 | 88.16 | 87.14 | 83.04
ORG | 73.84 | 78.73 73.89 | 78.13 | 70.31 | 71.31
LOC 65.62 | 76.83 60.28 | 73.02 | 69.16 | 69.06
ALL 71.65 | 81.55 73.67 | 80.25 | 76.27 | 74.87
AAROLILLILT 2 (B, I, X-P
PER 78.73 | 91.99 86.74 | 88.35 | 88.77 | 84.94
ORG | 78.17 | 8258 | 7€ 76.35 | 82.90 | 72.66 | 74.96
LOC 7120 | 8 \"7@;& ' 8 | 75.50 | 72.73 | 69.70
ALL 75.80 | 85.1 05 [\74.83 | 82.78 | 78.60 | 77.14
AmeuuLd 3 B, L P, oL, oL, O). -
P 79.75 | 91.99'| 80162 86-.51‘-_‘-5};8;.‘ 87.6 66 | 86.74 | 88.74 | 88.59 | 85.07
O 83.10 | 83.86 8 :?‘5;&5:;."5_3;.}4- {4!&9 0. 78.93 | 84.03 | 72.71 | 75.73
L 73.27 | 86.61/] 69 Gil?ffzmi | J74.36 81| 61.59 | 77.53 | 75.27 | 72.94
LO 64.53 | 72.63 2 4 j;‘}:‘?é— i ;5(}0_' - 7 | 64.80 | 72.41 | 58.51 | 67.70
oL 5147 | 34.29 | 43.48 |"6+25-| 38:00 | 47.37 | 34.88 | 56.41 | 42.42 | 41.89
ALL 75.42 | 84.78 | 744 Jersita | 0. ) 78 | 74.40 | 82.64 | 77.47 | 76.84
ANRLLLILT 4 ( a
PER 78.73 | 5 50 | 88.16 | 89.13 | 85.83
ORG | 77.05 8?11 7235 | 747 24 m.es 81.80 | 72.50 | 74.58
LOC 70.86 | 8301 | 66.12 | 63.95 | 70.68 | 71.01 | 72.67 | 6028 | 75.99 | 75.32 | 70.99
ALL 75.24 | 85.88" | #5.25 | 76.00 75.20 | 82.43 | 79.20 | 77.64
ANRALILLEN 5 (B, .4, OOl
P ’%2 9272 | 8243 | 88.44 8731 | 87.96 | 88.77 | 85.64
o) 8119 | 84.26 | 71.64 | 7468 80.17 | 83.370.7491 | 76.07
m e > Bl [ 5o [ 7240
EO 65.52 | 70.53 | 68.05 | 76.96 64.00 | 68.97 | 56.38 | 67.12
oL 4559 | 45.71 | 47.83 | 37.50 | 36.00 | 35.71 | 50.00 | 37.21 | 53.85 | 42.42 | 43.18
ALL 74.92 | 85.73 | 74.42 | 76,55 | 70.89 | 76.81 | 77.57 | 74.95 | 81.68 | 79.00 | 77.25
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F-measure (%)

SSG

1 2 3 4 5 6 7 8 9 10 Mean
ANRBLLLLIT 1 (P, 0O, L, X)
PER 80.53 | 88.16 86.56 | 86.89 | 88.18 | 84.90
ORG | 74.49 | 81.10 7759 | 79.81 | 74.50 | 73.80
LOC 71.28 | 76.98 65.00 | 75.93 | 69.04 | 72.10
ALL 74.88 | 82.59 76.89 | 81.33 | 78.46 | 77.45
AAROLILLILT 2 (B, I, X-P
PER 84.05 | 92.33 87.82 | 88.95 | 89.99 | 87.74
ORG | 80.70 | 85.52 0.84 | 79.01 | 84.77 | 77.24 | 78.33
LOC 76.91 | & 7308 3 | 7345 | 76111 \"7@;;9' 9 | 7841 | 7467 | 74.66
ALL 80.19 | 86.894 80 7531 | 80,2 51 178.38 | 84.54 | 81.51 | 80.89
AmeuuLd 3 B, L P, oL, oL, O). -
P 84.68 | 92.33'| 86128 89-.01;_‘-5}8;.‘ 89.69 | 84.84 | 87.32 | 89.17 | 89.64 | 87.77
0 83.89 | 86.63 ¥ :‘ﬁgéﬁ]g'ﬁé {91&2 3. 80.93 | 85.81 | 77.92 | 79.15
L 78.22 | 85.654] 74 71 ﬂ?ﬂ%‘i 8.61 84 | 66.91 | 80.28 | 76.67 | 76.71
LO 71.39 | 75.00 | 7 3;-1;% "F5§4_, - 6 | 7265 | 76.36 | 65.48 | 72.64
oL 65.42 | 44.44 | 48.78 |"40-82-| 4348 | 61.02 | 46.88 | 63.77 | 41.79 | 50.67
ALL 80.11 | 86.55 79.68' 157029 75 { 58 | 78.03 | 84.58 | 80.55 | 80.66
ANRLLLILT 4 ( a
PER 84.51 47 19 | 89.11 | 91.03 | 89.01
ORG | 80.13 8?.'%) 76.92 | 77.9 10 | B0.03 | 8452 | 7682 | 78.02
LOC 77.48 | 8263 | 70.04 | 7043 | 7452 | 77.07 | 77.15 | 8674 | 7852 | 75.32 | 74.08
ALL 80.28 | 87.15" | 80,20 | 80.11 84.51 | 81.79 | 81.30
ANRALILLLN 5 .4, OOl
P '%05 92.94 | 88.19 | 91.16 88.91 | 00.74 | 88.77
0 82.47 | 86.68 | 76.26 | 78.58 85.62(.79.73 | 79.26
m 784 860 : EIECIEE
EO 72.09 | 74.44 | 74.68 | 77.57 7347 | 62.72 | 72.10
oL 50.62 | 57.14 | 56.41 | 46.15 61.76 | 42.42 | 52.61
ALL 80.08 | 87.24 | 79.64 | 80.76 | 75.42 | 80.49 | 82.21 | 79.38 | 83.98 | 82.04 | 81.12
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NANSNARaUlAlssAUAINAWIU token

fiagaLLIARAT

51’1?’1\‘1'*7{ 3-7 F"i’Wﬂ’J’]MLLﬁiuﬂo’]“ﬂ‘Nﬂ’]TWﬂ@'ﬂULLUU’%’m@\iﬁ/ﬂ 10 ﬂ%ﬂﬁQﬂgﬂLLUUﬁ’]ﬁ]@U%\? 5 uuy

WSG Precision (%)

(token) | 1 2 3 AniBBR U 5 7 8 9 10 | Mean
ANARLLLLIT 1 (P, 0O, L, X)

PER 93.01 | 94.16 | 9 .79 | 94.80" /048 326 | 92.36 | 93.11 | 90.43 | 93.41
ORG | 78.15 | 87.63 1 w271 80.88 | 86.32 | 82.05 | 81.39
LOC | 88.06 | 85. 76 81.17 _MBG.OS 88.46 | 75.21 | 85.23
ALL 86.76 | 90.56_w90. . "‘F"ai?{zi 88.47 | 9061 |.87.35 | 90.34 | 84.99 | 88.16
ANROLILLILT 2 (B,I,X-P f : \

PER 88.17 644 9661 | 9586 | 96567 | 95:29 9421 | 9421 | 90.79 | 94.01

Va G I P
ORG 80.42 | 89.8 s481 J78las 7478 7&? é'Q';QS 78.31 | 85.93 | 81.78 | 81.46

LOC | 89.03 | 86.74 |486.1 200 __,57.3{ 1.5& W63 | 6762 | 7563 | 85.05
ALL 8587 | 91.08| 9054 | 87.28] 9145 |187.29 | 90.53 | 85.23 | 88.61
o = . ] -

ANROULLLTI 3 (B, I, X~ P, Q) L, @g&‘:

P 88.56 % ) 93.64 | 91.02 | 93.84
0 78.60 8559 | 81.21 | 80.22
L 88.78 87.04 | 75.46 | 85.87
LO 77.21 81.82 | 80.42 | 81.57
oL 88.89. |95 65.69 | 54.41 | 73.79
ALL 85.28 | ',': 89.44 | 84.70 | 88.03

PER 86.86 92'.66 96.29 | 9594 | 96.42 | 96.67 | 95.65 | 95.45 | 94.65 | 92.73 | 94.56

ORG 82.20 90.3§ 8303 | 80.06 | 74.83 [176.06 | 85.73 | 77.98 | 87.96 | 83.75 | 82.20
Y ) F_w )

[ - o —
LOC .6 ¥8 8’% 721 SP 97 7.93% ¥ 9 ISi.SI 85.76 75.09 | 86.20
T TN
ALL ﬂOB 9195 | 90.82 | 87.95 | 86.85 | 89.76 | 92.29 | 87.59 | 91.57 | 86.55 | 89.14
 fABLLLLT 5 (B, I, E, X~ P, O, L, OL, LO} D - . ¥
[ |
i T " " T
eIy IS EZ I
= = R = A
q 8222 | 89.71 | 77.36 | 83.08 | 73.75 | 75.36 | 84.14 | 78.43 | 86.89 | 84.61 | 81.55
L 89.47 | 86.48 | 86.38 | 83.36 | 85.78 | 87.80 | 91.80 | 87.18 | 88.02 | 80.03 | 86.63
LO 80.65 | 85.09 | 89.06 | 78.37 | 80.07 | 79.46 | 87.76 | 83.33 | 83.21 | 81.76 | 82.87
oL 86.57 | 94.29 | 79.41 | 74.29 | 59.06 | 85.37 | 83.87 | 74.71 | 76.09 | 55.07 | 76.87
ALL 85.73 | 91.24 | 89.01 | 88.27 | 86.98 | 89.63 | 92.12 | 87.64 | 90.45 | 87.44 | 88.85
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WSG Recall (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANRBLLLLIT 1 (P, 0O, L, X)

PER 93.12 | 96.50 91.63 | 94.41 | 94.29 | 92.95
ORG 79.30 | 79.75 70.56 | 72.45 | 75.03 | 73.09
LOC 69.80 | 82.49 68.11 | 79.16 | 73.68 | 76.96
ALL 81.73 | 88.01 7824 | 84.58 | 83.88 | 83.10
AAROLILLILT 2 (B, I, X-P

PER 94.13 | 97.23 91.34 | 9473 | 94.71 | 93.45
ORG | 80.84 | 81.66 | 75.81 | 76.41 | 74.52 | 75.39
LOC 70.10 | & 5| 7761 | 71.63 | 75.21
ALL 82.69 | 88.8 38 17893 | 85.46 | 83.53 | 83.60
AmeuuLd 3 B, L P, oL, oL, O). A

P 94.13 | 96.95"| 9269 95'.52‘-_35};8;; 95.27 | 89.72 | 91.49 | 94.59 | 94.06 | 93.27
0 84.22 | 84.44 5 ‘:‘;1‘2;’:1‘;:;."553;. {g&5 2 77.36 | 75.09 | 76.47 | 75.56
L 71.20 | 86.864] 74 89?45'2-@31 | 81.72 55 | 66.25 | 79.48 | 79.55 | 78.34
LO 58.25 | 61.01 2;-1;5-_5—%:" 66587 6 | 58.33 | 60.34 | 48.12 | 64.04
oL 50.91 | 56.45 | 47.37 | 4048 47-06 39.13 | 29.74 | 48.20 | 32.74 | 44.36
ALL 8137 | 88.69 82,37 |-8287 | 79,6 38 | 77.24 | 83.94 | 82.69 | 82.66
ANRLLLILT 4 ( a

PER 94.07 7 94.96 | 94.11 | 93.10
ORG | 80.03 87'16 75.58 | 71.0 59 | 76.08 | 76.96 | 7281 | 75.24
LOC 70.85 | 8265 | 76.34 | 77.43 | 7859 | 78.32 | 78.95 | 6852 | 77.97 | 76.08 | 76.27
ALL 82.64 | 88.27'| 83,97 | 8263 85.82 | 83.46 | 83.61
ANRALILLLN 5 .4, OOl

P '%95 9622 | 9213 | 94.93 94.82 | 9457 | 93.23
o) 84.59 | 84.20 | 74.95 | 71.3% 77.030.75.95 | 76.36
m 7hopy 585 ]l Joo2) | B EEAECIRE
EO 6140 | 61.01 | 6342 | 65.00 | 64.40 | 77.37 | 80.11 | 6061 | 63.60 | 50.63 | 64.76
oL 52.73 | 53.23 | 56.84 | 42.62 | 44.12 | 40.46 | 37.68 | 33.33 | 50.36 | 33.63 | 44.50
ALL 82.05 | 88.14 | 82.38 | 82.56 | 80.36 | 85.05 | 83.71 | 78.24 | 84.67 | 82.96 | 83.01
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WSG F-measure (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANRBLLLLIT 1 (P, 0O, L, X)

PER 93.06 | 95.32 92.00 | 93.76 | 92.32 | 93.16
ORG 78.72 | 83.50 75.37 | 78.78 | 78.38 | 76.97
LOC 77.87 | 84.14 76.03 | 83.55 | 74.44 | 80.78
ALL 84.17 | 89.27 82.54 | 87.36 | 84.43 | 85.54
AAROLILLILT 2 (B, I, X-P ; ’, -

PER 91.05 | 95.19 !-f 9‘['121‘1!; 95 92.75 | 94.47 | 92.71 | 93.69
ORG | 80.63 | 8557 | #9.10 72146 | 74.22 | 80.67.| 77.04 | 80.89 | 77.98 | 78.28
LOC 7844 | & W B# __8_ 9 1 \B&‘?‘l 7 | 82.31 | 73.58 | 80.08
ALL 84.25 | 89.964] 86 8376 | 87.6 78 | 82.90 | 87.93 | 84.37 | 86.02
AmeuuLd 3 B, L P, oL, oL, O). -

P 91.26 | 95.73"| 93199 95'.905_35};9;.‘ 95.67 | 92.36 | 91.98 | 94.11 | 92.51 | 93.52
o} 81.31 | 85.91 ' ,17‘144}:];.' jE. {jﬁ's 76.46 | 80.00 | 78.77 | 77.75
L 79.02 | 86.0641 79 81 ﬁ? ;B?ir" | 85.43 90 | 75.66 | 83.09 | 77.45 | 81.75
LO 66.40 | 72.12 | 7 5;-15_;-83—& ";7(}8‘ : 5| 68.60 | 69.45 | 60.21 | 71.39
oL 64.74 | 71.07 | 54.88 | 6607 A7-48 | 56.25 | 43.12 | 55.60 | 40.88 | 54.49
ALL 83.28 | 89.75 85,84 |=85:04 | 82.7. 94 | 81.48 | 86.60 | 83.68 | 85.25
ANRLLLILT 4 ( a

PER 90.32 04 | 94.81 | 93.41 | 93.78
ORG | 81.10 8# 7913 | 752 89 | 7651 | 82.00 | 77.90 | 78.54
LOC 7914 | ga88 | 82.06 | 80.41 | 80.72 | 82.85 | 85.23 | 7457 | 83.02 | 75.58 | 80.80
ALL 84.33 | 90.05' | 87.26 | 85.21 88.60 | 84.98 | 86.27
ANRALILLLN 5 .4, OOl

P 'ﬁm 94.98 | 93.88 | 95.13 94.43 | 93.68 | 93.65
o) 8339 | 86.87 | 76.13 | 76.78 81.6(3,&!0.05 78.81
m .19 2% : 32 54 25
EO 69.72 | 71.06 | 74.08 | 71.06 7215 | 6253 | 72.43
oL 65.54 | 68.04 | 66.26 | 54.17 60.61 | 41.76 | 55.99
ALL 83.85 | 89.66 | 85.57 | 85.32 | 83.54 | 87.28 | 87.71 | 82,67 | 87.46 | 85.14 | 85.82
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SSG Precision (%)
(token) | 1 2 3 4 5 6 7 8 9 10 | Mean
ANRRLILLILT 1 (P,0, L, X)
PER 94.82 | 95.13 92.37 | 93.53 | 92.95 | 94.99
ORG | 80.76 | 89.71 84.44 | 84.69 | 81.76 | 82.26
LoC | 87.02 | 8576 81.76 | 87.14 | 77.28 | 83.83
ALL 87.30 | 91. 711 | 89.21 | 85.89 | 88.20
ANRLLLILT 2 (B, I, X-P
PER 94.97 | 94.14 4969 9581 | 97.70 | 97.44+| 91.41 | 95.03 | 92.88 | 95.21
ORG | 84.85 Tofl 9824 | 7246 4 79 d‘xés;?g 1| 86.43 | 81.70 | 82.82
Loc | 8875 | 85921 8 8ded 78100 | 910 35 | 8563 | 88.72 | 78.04 | 86.30
ALL 89.46 | 91.49 3,66 (82, 4 & _398 90.74 | 86.10 | 89.05
AMALILLILT 3 (B, I, X 4P, O, 0) ﬂ'l::-:;'
P 95.18 | 93.69 | J86.84' | 96:98'| 05.09 10774 9665 | 90.77 | 94.37 | 92.10 | 94.94
o 84.16 | 90.39/] 81 8’5..*%2;_{73: 9.20 | 8451 | 77.78 | 87.19 | 82.43 | 82.76
L 88.93 | 87.37 | 8483 ”@ R 1| 84.95 | 89.10 | 80.25 | 86.92
LO 78.60 | 77.89 | 86.16 | 7207 | 70.00 | 79.23 | 91.10 | 87.00 | 82.33 | 75.67 | 80.00
oL 91.16 | 78.81 46.37 45769 "sj'f'éa 508 |- 72.97 | 70.43 | 43.40 | 65.64
ALL 89.12»%.70 88.95 | 88,53 | 84.07 99*@ 90.04 | 85.18 | 88.38
ﬁﬂm'rml,muﬁﬂ '
PER 94.34 9?15 108.83 | 96.27 13 ﬁ.eo 94.15 | 93.35 | 95.78
ORG | 8633 | 9174 | 82.10 | 86.85 | 76.52 | 80.40 | 86.33 | 83.36 | 88.48 | 8220 | 84.44
Loc | 89.56 .85£7f :ans 87.18 | 83.93 [186.63 sﬂ.mr 85.87 | 87.50 | 76.06 | 86.22
ALL 0 1009 057 | 86.78 | 1. 65 Fs?al%m 86.15 | 89.91
ﬁwmuumqp (B,1,E,X-P, 0O, L, OL, LO) ST
96.53 | 94.97 | 97.10 [£98.00 95.53
m&o’.g,q | 53.44
] 80.73 | 88.58 | 87.29 | 89.71 | 87.78 | 89.31 88.00
LO 77.96 | 81.05 | 86.65 | 78.99 | 71.92 | 77.52 | 91.00 | 82.33 | 83.06 | 75.33 | 80.58
oL 85.88 | 83.06 | 76.25 | 54.84 | 33.76 | 67.05 | 95.20 | 81.73 | 72.16 | 43.13 | 69.30
ALL 89.49 | 91.76 | 89.49 | 89.77 | 85.17 | 90.08 | 92.61 | 86.39 | 90.28 | 86.33 | 89.14
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SSG Recall (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANRBLLLLIT 1 (P, 0O, L, X)

PER 91.91 | 96.57 91.77 | 93.91 | 93.35 | 91.85
ORG | 81.33 | 82.46 76.00 | 78.04 | 79.27 | 77.10
LOC 70.74 | 83.82 63.46 | 75.26 | 71.01 | 74.84
ALL 81.69 | 88.44 78.51 | 84.14 | 83.78 | 82.71
ANRRLLLILIT 2 (B,1,X-P ] 3 i -

PER 93.11 | 97.28 }4:,( 8'{.83&& 94. 41 9204 | 93.46 | 94.64 | 92.57
ORG | 83.16 | 83.23 | .#5.16 70188 | 78.25 | 81.08.| 77.36 | 80.93 | 78.63 | 78.54
LOC 7447 | 8 7616547 18.99 | 7384 \"7;7‘;73' 9 | 77.66 | 67.47 | 74.06
ALL 83.88 | 88.804| 8 7880 | 85.9 04 17826 | 85.50 | 83.44 | 83.36
AmeuuLd 3 B, L P, oL, oL, O). -

P 93.49 | 97.28"| 9084 93-.04‘-_‘-5};8;.‘ 94.83 | 88.76 | 92.11 | 93.80 | 94.53 | 92.64
O 86.44 | 84.66 3 ﬁg;&;ﬁ@p ,4!&8 9. 78.82 | 80.16 | 77.97 | 78.21
L 77.34 | 89.85/ 77 78 ?fﬂ 77.510| 0.49 | 81.43'| 63.91 | 77.89 | 74.42 | 77.86
LO 57.88 | 62.18 6;-1;-9;—: 65375 6| 6525 | 73.21 | 64.31 | 68.41
oL 51.89 | 49.47 | 45.32 |"6456-| 4120 | 50.48 | 29.14 | 59.55 | 33.01 | 44.40
ALL 82.90 | 88.33 80,66 158265 | 77.5: 51 | 7758 | 84.48 | 82.31 | 82.49
ANRLLLILT 4 ( a

PER 93.25 7 34 | 93.76 | 94.89 | 92.82
ORG | 83.33 8W 76.08 | 77.2 97 | 7840 | 80.37 | 7852 | 7871
LOC 7271 | 8306 | 7818 | 77.93 | 77.43 | 77.82 | 79.67 | '60.44 | 78.20 | 69.37 | 75.48
ALL 83.46 | 88.78" | 88,05 78.72 | 85.56 | 83.84 | 83.82
AIRBLLLLN 5 L0, L I fiﬁ

P !%68 97.28 | 90.31 9230 | 93.69 | 94.50 | 92.79
o) 86.12 | 83.94 | 76.54 81.20 | 80.4301.80.74 | 79.22
m A B [ 8 B [ o
EO 58.37 | 64.71 | 61.70 6595 | 71.79 | 64.02 | 68.78
oL 47.80 | 54.79 | 43.88 30.58 | 57.73 | 33.01 | 44.64
ALL 82.56 | 88.40 | 81.56 | 82.65 | 78.61 | 85.20 | 84.20 | 77.93 | 84.38 | 83.50 | 82.90
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SSG F-measure (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANRBLLLLIT 1 (P, 0O, L, X)

PER 93.34 | 95.84 92.07 | 93.72 | 93.15 | 93.36
ORG 81.05 | 85.93 80.00 | 81.23 | 80.50 | 79.57
LOC 78.04 | 84.78 71.45 | 80.76 | 74.01 | 78.99
ALL 84.40 | 89.87 82.58 | 86.60 | 84.82 | 85.35
AAROLILLILT 2 (B, I, X-P ; ’, -

PER 94.03 | 95.68 !-f 9 l.4§ﬂ£96. 91.72 | 94.24 | 93.75 | 93.84
ORG 84.00 | 86.91 7126 | 78.71 | 8342 | 7866 | 83.59 | 80.14 | 80.61
LOC 80.99 | 8 s P __7_7 0 89 iaéisi 0 | 82.82 | 72.37 | 79.61
ALL 86.58 | 90.124| 86 <8143 | 88.4 81 18194 | 88.04 | 84.75 | 86.10
AmeuuLd 3 B, L P, oL, oL, O). -

P 94.33 | 95.45'| 93148 94'95‘-_‘-?.9;.‘ 96.26 | 92,54 | 91.44 | 94.08 | 93.30 | 93.74
O 85.29 | 87.43 6 31 %ﬁ}:};ﬁ Jrdon/ {g_&? A 78.30 | 83.53 | 80.13 | 80.39
L 82.73 | 88.59:] 80 83 Lsi?,; ngi 4.97 13| 72.94 | 83.12 | 77.23 | 82.04
LO 66.67 | 69.16 | 7 O;-j'E%—: ";Gfei - 2 | 7457 | 77.50 | 69.53 | 73.48
oL 66.13 | 60.78 | 45.82 |"40:62 3595 65.83 | 41.65 | 64.53 | 37.50 | 51.86
ALL 85.90 | 89.50 84,64 |=85.49. ‘80 ; 55 | 81.11 | 87.17 | 83.72 | 85.32
ANRLLLILT 4 ( a

PER 93.79 5 06 | 93.96 | 94.12 | 94.23
ORG 84.80 87‘.?5 7897 | 81.7 .09 m.so 84.23 | 80.36 | 81.46
LOC 80.26 | 8445 | 81.96 | 82.30 | 80.55 | 83.31 | 85.00 | 70.94 | 8259 | 72.56 | 80.36
ALL 86.63 | 90.41 | 86,63 | 86.93 88.11 | 84.98 | 86.75
ANRALILLLN 5 .4, OOl

P !%48 95.98 | 94.14 | 95.20 93.90 | 93.94 | 94.10
0 85.63 | 87.38 | 77.26 | 8128 84.423§d'2.27 81.24
m 83.7 1 [ 83! z 8..@7%1 82.81
L0 66.76 | 7196 | 72.08 | 7748 77.01 | 6922 | 74.00
oL 61.41 | 66.03 | 55.71 | 43.31 64.14 | 37.40 | 53.41
ALL 85.88 | 90.05 | 85.34 | 86.06 | 81.76 | 87.57 | 88.21 | 81.94 | 87.23 | 84.90 | 85.89
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Precision (%)

WSG
1 2 3 4 5 6 7 8 9 10 Mean
AMMANLTR unigram WAz bigram " ‘ l I 4
PER 90.25 | 91.56 | 91.74 | 91.90 88.99'/3’%}8 91.05 | 93.72 | 88.96 | 94.28 | 91.22
_‘I
ORG 87.42 | 90.35 | 8696 | 87.13 | 80.79 785‘.'53_.1&9.52 90.37 | 91.62 | 85.91 | 87.51
LOC 87.83 | 87.56_| 7535 1 82.34 | 82021 | 86.73 : 8497 | 79.11 | 82.61 | 79.15 | 82.79
ALL 88.30 90.25_*-86?6'87 87.59 81.57 8itub /| TOOREG | 88.28 | 87.99 | 87.99 | 87.84
AANLIR unigram UaY b ﬁf ‘wh: '\
PER 88.05 | 93.18 7};"’ 9248 | 9162 | 91.73 | 91.63 | 93.00 | 92.34 | 96.45 | 92.32
ORG 86.62 | 88. r}ﬁg{ }35}9"?1 76.99": 83.09 | 88.40 | 88.52 | 88.79 | 86.25 | 85.83
LOC 84.89 | 88.5 74462 #7767 |779.01 | 86.81 | 85.75 | 75.31 | 83.83 | 75.74 | 81.21
)
ALL 86.40 .26 6.7, 9.60 83.0% 87.96 | 89.07 | 86.20 | 88.73 | 87.77 | 87.18
AnsaN1R unigram uaz pigrami* Adtle a':'l'fﬂ" \ A\
PER 90.46 | 91.84 .3 .-92'4!4‘ 88.93!5-91124 90.71 | 92.52 | 88.82 | 94.64 | 91.29
ORG 86.40 | 90.27| 84.84 | 86.6 ‘ 79.66.',“?2.46 88.87 | 90.35 | 91.22 | 84.75 | 86.55
Y - -
Loc | 689 | 8565 | 7843, (8292 | 80.89 | B7.34, | 84110 | 78.63 | 8275 | 80.16 | 82.48
ALL 87.63 | 89.96 | 85.69 | 8778 83.74?@4 88.50 | 87.77 | 87.94 | 87.83 | 87.46
aa gl a”"?‘- =3 -’r,‘ .r s
AnANLTR unigram Uaz bigram + 7 B Vi
. " i
PER 85.96 9&.07 92.87 | 90.64 | 89.77 | 88.21 | 89.03 ,ﬁ848i_1ﬂ,- 87.70 | 88.81 | 89.29
ORG 85.69 1,__§57.25 83.16 | 83.02 | 79.25 | 79.35 | 86.71 88@3' 88.71 | 83.54 | 84.63
LOC 86.68 85_.7:1 77.35 | 75.87 | 79.07 | 85.76 | 83.05 7-7'1 7| 81.77 | 76.62 | 80.91
ALL 86.00 | 88776 | 86.21 | 83.81 | 83.43 | 85.06 | 86.79 135.32 86.41 | 84.27 | 85.62
ATWANTIR unigram LAY b%rﬁr A9ia /s
W e N e XY
PER 89.75 |191.66 | 91140 | 91.67 | 89.44 |190.38"| 90.86 | 93:13||| 88.06 | 94.09 | 91.02
ORG 86.38 | 90.35 | 85.13 | 86.32 | 81.10 | 82.15 | 89.29 | 90.42 | 91.71 | 84.25 | 86.71
LOC 87.59 | 87.14 | 76.16 | 81.03 | 80.22 | 86.64 |188.94 | 77.40 | 82.14"|.80.31 | 82.26
ALL 87.67 | 90.17 (| 86.01 | 86.82 | 84.19 | 87.07 | 88.66/| 87.60 | 87.62% 87563 | 87.33
T F L T W1 Wil W WFY ws F Q1 i W & 1 . =
qmmuum unigram LLaE bigram + ATNINA0R
PER 89.44 | 91.07 | 91.54 | 90.12 | 89.07 | 90.16 | 91.39 | 92.92 | 88.82 | 93.25 | 90.78
ORG 86.53 | 90.76 | 83.80 | 86.15 | 81.32 | 83.89 | 89.53 | 89.16 | 92.01 | 87.27 | 87.04
LOC 87.83 | 86.26 | 75.62 | 81.82 | 81.60 | 86.22 | 84.30 | 78.65 | 84.57 | 81.01 | 82.79
ALL 87.74 | 90.00 | 85.45 | 86.46 | 84.55 | 87.39 | 89.07 | 87.55 | 88.66 | 88.44 | 87.53
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Recall (%)
WSG
1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram Uaz big
PER 72.66 | 86.89 84.85 | 84.47 | 86.59 | 80.13
ORG 68.06 | 73.70 b 7H 64.70 | 64.34 | 58.13 | 64.53
Loc | 63.00 | 7066 | 5847 | 6750 | 61.09 | 70.72 | 66.56 | 64.45
ALL 67.38 77.37&4 7012 | 73.19 | 70.33 | 70.06
AaNLR unigram UAY bi EE
PER 76.46 | 89.56 J u\ 85.61 | 88.93 | 88.59 | 84.08
ORG 72.71 | 77.05 .06 5&%6 f:,_.68.']8 75.5_6 09.62 | 74.26 | 64.69 | 69.42
LOC 66.67 1 : -69.l3 9.5‘3 71.80 | 61.49 | 77.17 | 75.00 | 69.66
ALL 71.46 | 81.8 7 32' ‘BW ]7 6 76.77 | 72.32 | 80.23 | 75.60 | 74.66
AANLTR unigram igram -+ Aei@ - j':’: -
PER 74.43 | 87.3 76402 83.54:'?7‘- '-h“':l 81.8 75.32 ‘E4.28 84.85 | 86.41 | 81.00
ORG 69.34 | 77.72 .3 ;25%2;1;_5133'2-' 4#1 & 67.65 | 68.75 | 62.50 | 67.14
LOC 62.48 | 69.11] 59 57l.l?-g:ﬁi 63. |.-- ! 9.09 29 | 60.08 | 70.22 | 66.88 | 64.14
ALL 68.13 | 79.10 30 8 2+ 7168 | 70.73 | 74.83 | 72.20 | 71.28
AMANLR unigram WAz bigram + AL i
PER 75.95 | 89.08 81.6"]; ;‘8&%1 8 30 8295 | 85.83 | 87.68 | 82.76
ORG 70.14. r:é]Z 68.62 | 65.05 | 59.26 | 64.35 JZ‘ z 69.30 | 61.88 | 67.61
LOC 64.75 !;7};‘81 60.66 | 57.87 | 65.27 . 71.22 | 69.16 | 65.85
ALL | 69.64 | 7978 | 72:30 | 69.11 | 69 81 | 7116 | 7565 | 7287 | 72.54
ANANLR unigram W bigram + Al -~
PER _-72.16 86.8d|'I 7534 | 81.79 | 76.16 W.34 75.32 | 84.66 | 84.47 | 86.59 | 80.47
ORG .2147&8 68.0 5% 63. ?..21 56167 i’]o 60.16 | 66.30
LOC I%B?) 7(’.?6.5 58.47 56!72' 3.70 | 65.36 g7-.i88 50!08 68.49 | 66.23 | 64.04
ALL 67.50 | 78.86 | 69.08 67.9{ 65.41 | 71.13 ﬁ.38 70.48 73.60qu’1.13 70.75
B unigrang WAz bi | g i g i

72.9 86.65 8.29 .8 SM 84.8 BH 79.90
6RG 68.06 | 74.04 | 64.47 | 64.38 | 5450 | 59.81 | 71.65 | 64.86 | 65.63 | 60.00 | 64.74
LOC 63.00 | 70.27 | 58.47 | 56.36 | 64.22 | 66.09 | 66.06 | 58.67 | 70.72 | 67.86 | 64.17
ALL 67.44 | 77.37 | 67.63 | 66.88 | 65.41 | 69.29 | 71.95 | 69.32 | 73.80 | 70.87 | 70.00
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F-measure (%)

WSG
1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram Uaz big
PER 80.50 | 89.17 89.07 | 86.65 | 90.27 | 85.25
ORG 76.53 | 81.18 75.41 | 7559 | 69.34 | 74.21
LOC 73.37 | 7821 | 6 ‘-ﬁﬁ. 68.94 | 76.20 | 72.31 | 72.41
ALL 76.43 83.31&2 78.16 | 79.91 | 78.18 | 77.93
AnsaNITR unigram uag bi &3
PER 81.84 | 91.34 ‘??j 8 .6-8__-1.(88.40_7 89.15 | 90.60 | 92.35 | 87.97
ORG 79.06 | 82.51 roQ) 64‘1%2‘%&74.90 8‘1‘42 77.94 | 80.88 | 73.93 | 76.71
LOC 74.68 4 ‘ 74.l3 ‘%7%2 77.86 70 | 80.36 | 75.37 | 74.90
ALL 78.22 | 85.8 79 5' '75'* 1813 82.46 | 78.65 | 84.27 | 81.23 | 80.41
ARJANLIA unigram e bigram + ANl / \ i
PER 81.67 | 89.5 8297 V 87.76:# qlf8.21 86.79 | 90.34 | 85.78
ORG 76.94 | 83.53 ‘.O 7.7.37 7841 | 71.94 | 75.57
LOC 72.69 | 76.50/| 66 68.11 | 75.97 | 72.92 | 72.09
ALL 76.66 | 84.18 | 76.63 78.33 | 80.86 | 79.25 | 78.52
AMANLTR unigram WAz bigram + A
PER 80.65 | 90.06 86.8’7‘:,;-‘8'21%'?: k 86.75 | 88.24 | 85.86
ORG 7714 :%.08 75.20 | 72.95 7781 | 71.10 | 7512
LoC | 74.13 | 78115 | 67.99 | 65.66 76.13 | 72.70 | 72.55
ALL 77.00 8?.q0 78.64 _7_55) 80.67 | 78.16 | 78.52
ALANLIR unigram LL@oigram + Al
PER __82.61 89.’]ﬂ'I 182,60 88.69 | 86.22 | 90.19 | 85.36
ORG 21‘48 ‘8 75.6 76ﬂ ?49 70.19 | 75.07
LOC I&%'] 7&5?9'1 66.15 57!65. 74.70 | 72.60 | 71.96
ALL 76.28 | 84.14 | 76.62 78.11 80.00QLJ8.48 78.15
B unigramg uas bi g i g i

80.3 88.81 2.5 SM 86.7 8&65 84.93
6RG 76.19 | 81.55 | 72.87 | 73.69 | 65.26 | 69.83 | 79.60 | 75.10 | 76.61 | 71.11 | 74.18
LOC 73.37 | 77.45 | 65.95 | 66.74 | 71.88 | 74.83 | 74.07 | 67.21 | 77.03 | 73.85 | 72.24
ALL 76.26 | 83.21 | 75.50 | 7542 | 73.76 | 77.29 | 79.60 | 77.38 | 80.55 | 78.68 | 77.77
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Precision (%)

SSG

1 2 3 4 5 6 7 8 9 10 | Mean
ANANLTR unigram Uaz big
PER 92.31 | 93.55 93.32 | 91.58 | 95.25 | 93.01
ORG 84.56 | 88.89 84.76 | 87.64 | 84.51 | 84.03
LOC 86.71 | 83.67 7438 | 81.39 | 74.09 | 80.15
ALL 87.25 | 89. 8*.84 5 84.77 | 87.38 | 86.26 | 86.57
AANLIR unigram UaY b + i} .
PER 91.44 | 94.07 ] 91%7 |.93:76 |. 9% 93.89 | 91.90 | 96.18 | 93.03
ORG 83.24 69  |.75:28 X@‘qﬂ 8590 | 8529 | 86.93 | 82.88 | 83.14

a |
Vi CS L C
LOC 85.39 | 83.33#f 74d5 7275 77984 81‘7 é‘?\zz 74.82 | 83.06 | 73.75 | 79.88
ALL 85.99 35 64 F ™ 3&25 87.72 | 85.82 | 86.10
AaNLIF unigram way Rigrami* Aagle md:
PER 92.59 | 92.79 ¥ ;;g_a.@df 91, 5_@9 A 93.69 | 92.21 | 95.42 | 93.28
ORG | 82.75 | 88.80/| 84 81 ﬁ}? rf-é’.!& 7.72 | 85,99 | 85.04 | 89.43 | 83.33 | 83.70
il oo I
LOC 87.39 | 82.73 83 47T 79.11° 1 86. 84.76 | 74.94 | 81.44 | 75.60 | 80.58
JI_:;:_ b e __-F’f
ALL 86.75 | 88.88 | 85.88 | B4.96 | 83.63 | 88.24 | 85.16 | 88.26 | 86.25 | 86.60
AMANLIR unigram Uaz big
g
PER 89.77. -—%.63 93.87 90.22 | 92.79 | 91.67
-'-r - - o -
ORG 8367 |, 5755 | 83.98 | 81.61 84.83 | 83.05 | 82.11
= | ) =
LOC 85.74 | 8&1. 73.60 | 78.45 38 | 81.77 | 71.05 | 79.38
i | 300 | 7845 | B
ALL 85.92 | 8844 | 86.03 | 84.30 | 81.66 | 85.15 | 86.13 | 84.23 | 86.03 | 84.14 | 85.20
ANMANLR unigram Laz big
PER 9539 95.44 | 92.91
-
ORG 87.11 | 84.89 | 83.57
LOC 81.01%.76.68 | 80.56
| |
T —

qmauum unigram LLaE bigram + ATNINA0R
PER 92.07 | 93.56 | 92.04 | 93.70 | 90.28 | 94.36 | 92.54 | 93.48 | 91.15 | 95.45 | 92.86
ORG 84.19 | 88.37 | 84.53 | 82.75 | 78.26 | 76.22 | 85.26 | 83.83 | 88.21 | 85.41 | 83.70
LOC 86.40 | 82.68 | 73.18 | 78.57 | 80.99 | 85.40 | 84.81 | 76.07 | 81.84 | 76.92 | 80.69
ALL 86.94 | 88.93 | 85.39 | 85.41 | 83.90 | 86.82 | 87.92 | 85.03 | 87.55 | 87.43 | 86.53
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Recall (%)
SSG
1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram Uaz big
PER 75.95 | 91.50 87.31 | 86.60 | 87.14 | 84.01
ORG | 70.30 | 76.38 . 68.47 | 71.69 | 65.63 | 68.61
Loc | 69.46 | 81.08 | 6148 | 574 | 60.89 | 72.70 | 72.40 | 67.88
ALL 71.40 82.26&_ 72.26 | 77.22 | 74.93 | 73.91
AaNLR unigram UAY bi EE
PER 75.70 | 92.48 1 )5«% 7{.41,_-1.87.35 87.31 | 88.16 | 86.59 | 83.99
ORG | 7255 | 79.56 |20 | 59151 | 66.75 | 74.02.| 71.43 | 73.35 | 66.56 | 70.60
LOC 71.38 8 1| 68:24 w%8.:30 7267 | 6169 | 75.43 | 72.08 | 69.44
ALL 72.91 | 840zl 73 10 6920 | 75.74.| 75.07 7361 | 79.14 | 7507 | 75.07
AANLTR unigram igram -+ Aei@ - j':’: -
PER 75.95 | 90.53"| 79097 86.51;"!:;7‘-._”‘,5 89.91 | 7812 | 87.12 | 87.38 | 86.78 | 84.13
ORG 72.39 | 78.39 | 717 ;11 %.A;L-_5§.ﬁ-].r 6&5 e 70.94 | 74.63 | 67.19 | 70.76
LOC 68.94 | 79.544 60 5???4_—6’5.1'1% 66.58 70| 60.89 | 72.95 | 71.43 | 67.31
ALL 72.03 | 8257 | 7875 | 7204 6840 | 76.8) | 7541 | 73.12 | 78.66 | 75.27 | 74.63
AMANLR unigram WAz bigram + AL . =
PER 7772 | 92.72 | 81.34 |-8687" 80,51 ' | 77.84 | 86.36 | 87.77 | 88.59 | 84.79
ORG | 73.19 ,%.89 71.35 | 70.97 | 56.26 | 65.31 JS.‘ z, 72.98 | 68.13 | 70.45
LOC 70.33 !J?;ss 60.93 | 59.39 | 66.67 0.48 | 7345 | 70.13 | 68.01
ALL 73.29 83?%8 73.30 | 7258 | 68, 16 m.24 78.32 | 76.07 | 74.98
ALANLIR unigram LLéia%igram + Al -
PER | 75.70 91.02' | £9.02 | 86.87 | 79.61 |188.72 | 78.26 | 87.31 | 86.60 | 87.14 | 84.03
ORG .9147&2 71,3 64 ﬁ.(z 58,97 5;06 69.38 | 69.60
LOC I%% 7761 | 61.48 492 6683 | 6948 | 6069 | 71.96 | 70.45 | 67.07
ALL 7140 | 82.02 | 72.47 67.96 | 75.18 |¢#4.57 | 7238 | 77.15(.76.13 | 74.12
S EAW-Y T8 9] 2]

76.46 | 91.75 | 78.7 706 | 88.72 | 78.26 |'8693 | 86.02 | 87732 | 83.82
ORG | 7095 | 76.38 | 68.91 | 69.62 | 57.14 | 63.64 | 7430 | 68.97 | 7151 | 68.59 | 69.00
LOC 68.76 | 81.08 | 60.38 | 58.44 | 65.45 | 66.09 | 69.93 | 60.89 | 72.70 | 71.43 | 67.52
ALL 7153 | 82.33 | 71.19 | 71.50 | 67.46 | 74.75 | 74.79 | 72.32 | 76.95 | 76.07 | 73.89
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F-measure (%)

SSG
1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram Uaz big
PER 83.33 | 92.52 90.22 | 89.02 | 91.01 | 88.22
ORG | 76.77 | 82.16 . 75.75 | 78.87 | 73.88 | 75.50
Loc | 77.13 | 8235 | 66:86 | 6564 | 66.96 | 76.80 | 73.23 | 73.37
ALL 78.53 85.67&5 78.02 | 81.99 | 80.20 | 79.72
AaNLR unigram UAY bi EE
PER 82.83 | 93.27 ‘I'ga«ﬁi'psﬁf 8{.35,_-1.90.44 7| 90.48 | 89.99 | 91.13 | 88.21
ORG | 77.53 | 83.85 |t 784 6. 66}34 | 7081 | 79.52.| 77.75 | 7956 | 73.83 | 76.33
Loc | 77.76 1 0 | 7336 f‘(&gs 7745 | 6162 | 79.06 | 72.91 | 74.19
ALL 78.91 | 86.634 79 87 |=7538 | 80.51. | 80.76 |\79.00 | 83.21 | 80.09 | 80.18
AANLTR unigram igram -+ Aei@ - j':’: -
PER 83.45 | 91.65'| 86107 89.98:"!:;84‘1; 61| 92.52| 8478 |190.28 | 89.73 | 90.89 | 88.40
ORG | 7723 | 8327 | @r.49'| 75.95.( 6720 | 1481 18036 | 77.35 | 81.36 | 74.39 | 76.65
LOC 77.07 | 81.1041 66 6(3.1595;_—71‘.% 7538 50 | 67.19 | 76.96 | 73.46 | 73.22
ALL 7871 | 8561 | 7877 | 7297 7525158173 | 81415 | 7868 | 83.18 | 80.38 | 80.14
AaN1R unigram UAY bigram + A 13 =
PER 8331 | 9317 | 87.45 18929 84,17 90:29 184,09 | 88.72 | 88.98 | 90.64 | 88.04
ORG | 78.08. ,%3.00 7715 | 75.92 | 64.19 | 69.73 JB.* Eﬁ' 78.46 | 74.85 | 75.79
Loc | 77.28 !&08 66.67 | 67.60 | 71.94 711 | 77.39 | 70.59 | 73.15
ALL 79.10 8571':3 79.16 | 78.00 | 74. 27 | 78.35 | 8199 | 79.90 | 79.74
ANANLR unigram W bigram + Al -~
PER | 83.06 91.80' | 85,23 | 90.02 | 84.89 [194.37 | 85.06 | 90.30 | 88.93 | 91.10 | 88.18
ORG .614% 780 69. g.:ls 6.23 ?87 76.35 | 75.92
LOC Iiﬁ“ 80.24 | 66.86 161 [ 7514 | 7625 | 66.89"| 76.22 | 73.43 | 73.00
ALL | 7851 | 8539 | 78.71 74.86 | 80.46 |£80.78 | 7820 | 81.80¢|.81.28 | 79.80
SR EAWCY T8 1A ¥

83.54 | 92.65 | 84.8 367 | 91.45 | 84.80 |'0009 | e8.51 | 91720 | 88.05
ORG | 77.00 | 8194 | 75.93 | 7562 | 66.06 | 69.36 | 79.40 | 75.68 | 78.98 | 76.08 | 75.61
LOC | 76.58 | 81.87 | 66.17 | 67.03 | 72.39 | 74.52 | 76.65 | 67.64 | 77.00 | 74.07 | 73.39
ALL 78.48 | 8550 | 77.65 | 77.84 | 74.79 | 80.34 | 80.82 | 78.16 | 81.91 | 81.35 | 79.68
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WSG Precision (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
AMMANLTR unigram WAz bigram " ‘ l I 4
PER 88.74 | 94.32 | 97.73 | 96.89 | 97.89 /JZ}QJ' 96.75 | 97.07 | 94.74 | 93.50 | 95.49
ORG 87.28 | 93.42 | 8861 | 89.06 | 83.93 75‘35@?92’.64 89.62 | 93.83 | 86.68 | 89.00
LOC 92.35 | 88.35_1 8976 | 88.25 | 83966 | 91.30 : 95.-84, 89.32 | 87.99 | 80.03 | 89.09
ALL 89.20 93.12_#—96?67; 9%_.756 9*.17 9837 | Oomiig | 92.98 | 92.93 | 89.19 | 92.43
ANANLTR unigram WAz bi ﬁf ‘Wh: W\ 7
PER 9115 | 94.74 ??f ‘98.00 98. 0 | 9846 | 98.24 | 96.56 | 96.87 | 96.60 | 96.58
ORG | 87.26 | 94 ‘9/71{ 8720, | B2ig1 | 8461 | 00is7 |'86us | 80.80 | 87.52 | 87.94
LOC 89.95 | 88.9 r87 0 S .Gé 86.59- 91.46 | 983.61 | 87.82 | 89.13 | 76.17 | 87.52
ALL 89.65 .87 8.0 'Lr.l58 90.9E I9.3.77 9526 | 91.27 | 93.29 | 89.96 | 92.23
AnMANLTR unigram uaz pigram® Aatie ,.:r”fﬂ'l \ Y
PER 89.05 | 94.85 .6 ‘l_96."2';5-= 97.77‘5:}97«!31 96.36 | 96.71 | 93.87 | 94.16 | 95.40
ORG 85.89 | 92.88 86ﬁ 8§.‘T :‘ 83.96.;,“?2.09 91.72 | 9042 | 93.66 | 86.01 | 88.25
LOC 91.24 | 87.94 &64 fag_?_'.?B 88.66;-:-;??‘5?4 93.68 | 88.97 | 88.47 | 80.12 | 88.81
ALL 88.62 | 93.16 | 92.89 | 9245 | 91 81?@55' 94.64 | 92.96 | 92.58 | 89.32 | 92.11
ANMANLTR unigram WA bigram A !rq 2~

Y i

PER 82.19 '_'9_5.04 96.99 | 93.98 | 94.73 | 93.77 | 93.41 —ﬁ9466_..-' 92.18 | 86.74 | 91.67
ORG 85.19 1,__‘5:00 82.96 | 83.39 | 80.83 | 79.82 | 85.99 8_5&@' 89.18 | 83.59 | 84.71
LOC 90.45 85-—.6:6 89.55 | 81.93 | 86.15 | 87.83 | 91.47 %.03 87.53 | 76.48 | 86.51
ALL 85.15 96_.52 9146 | 87.95 | 88.91 | 89.34 | 91.13 1135.87 90.41 | 84.04 | 88.75
AnAifR unigram kmitﬁrﬂﬁqiﬂ ./ .

PER 88.12 [194.68 | 9691 | 97.60 | 97.44 | 97.16/| 9768 | 9656/ | 93.39 | 92.12 | 95.17
ORG 856181 | 93.21 | 89.40 | 87.29 | 83.84 | 81.20 | 92.21 | 90.45 | 94.05 | 86.03 | 88.35
LOC 91.76 | 88.16 | 90.27 | 87.26' | 87.97 | 91.02 |198.23 | 89.04 | 88.06"+80.15 | 88.69
ALL 88.38 7 93.21 [| 93.58 | (92.06 | 9163 | 92.24 | 95.36 | 92.89 | 92.32"% 83:33 | 91.98
b | N | " | o n N W O WrN wWw rFr ] =] L L. J [ —
qmmuum unigram LLaE bigram + ATNINA0R

PER 85.50 | 92.95 | 97.52 | 96.39 | 96.24 | 97.05 | 96.92 | 95.44 | 93.89 | 92.50 | 94.44
ORG 86.39 | 93.42 | 83.71 | 87.65 | 84.49 | 84.32 | 92.73 | 84.80 | 94.56 | 87.43 | 87.95
LOC 92.12 | 87.14 | 89.88 | 87.51 | 88.60 | 90.79 | 94.25 | 89.02 | 89.87 | 81.80 | 89.10
ALL 87.38 | 92.22 | 91.91 | 91.70 | 91.24 | 9292 | 95.32 | 90.74 | 93.11 | 89.21 | 91.58
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WSG Recall (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 88.37 | 94.64 | 86.26 89.52 | 91.59 | 93.46 | 88.91
ORG 75.04 | 73.37 | 65.80 65.38 | 65.00 | 64.77 | 66.52
LOC 66.19 | 7447 | 71 62.74 | 74.31 | 66.47 | 70.54
ALL 77.48 | 83.47 7423 | 79.98 | 78.62 | 77.73
AaNLR unigram UAY bi EE
PER 90.98 | 95.54 J 94y 89.86 | 93.02 | 93.60 | 91.04
ORG 75.92 | 76.63 Fo0 6‘5‘]2 !:,_.68.45 72.24 ©8.77 | 71.81 | 67.55 | 70.03
LOC 68.60 7485 4 74. € -7Z.l8 5.95 77.95‘- 164.36 | 78.70 | 72.24 | 74.52
ALL 79.49 | 86.2 80 25. '77_-5 82.3 81.85 | 75.86 | 83.63 | 80.70 | 80.65
AANLTR unigram igram -+ Aei@ - j':’: -
PER 89.74 | 94.6 86:26 90.37:'?8‘- A -| 92.0 84.96 ‘E9.67 92.05 | 92.81 | 89.57
ORG 75.55 | 74.79 4 ;_631 66.45 | 67.85 | 65.84 | 67.58
LOC 65.74 | 73.98:] 71 : 61.58 | 73.67 | 65.87 | 70.24
ALL 78.03 | 83.95 | 7¥.31 7425 | 80.84 | 78.58 | 78.27
AMANLR unigram WAz bigram + AL .
PER | 89.80 | 95.20 | 90.69 29247 95 486,27 | 89.81 | 93.76 | 94.11 | 91.34
ORG 76.87 ,%_05 69.60 | 64.26 | 67.32 | 67.79 j&‘ z 69.20 | 67.81 | 69.86
LOC 69.05 !t?!r?g 7297 | 73.68 | 74.71 . 2 75.05 | 69.95 | 72.54
ALL 79.47 85@1 80.73 r7,8'2_7 79. .89 i .00 | 82.37 | 80.61 | 80.36
ALANLIR unigram LL’Zia%igram + Al -
PER 89.32 94.4ﬂ|'I 486,05 | 88.69 | 83.23 w.06 84.08 | 89.71 | 91.45 | 93.27 | 89.03
ORG y 8147&6 67.4 64. ¥'61 56471 %35 65.97 | 67.29
LOC Iq]29 71.?5 70.69 2.29 | 71.96 ’5—.?52 53!07 7212 | 64.54 | 70.09
ALL 7 76.89 | 83.90 | 77.31 74._06 79.55 ﬁ.34 74.80_ 79.76qu8.6(2 77.93
SREAW Y 9195 2T A %l

88.4 94.58 5.8 2.57 9.36 4.9 8&# 91.5 9% 88.87
6RG 7460 | 73.44 | 69.00 | 64.62 | 62.98 | 62.92 | 68.88 | 67.84 | 66.03 | 66.10 | 67.64
LOC 64.99 | 7430 | 7119 | 70.07 | 7210 | 72.80 | 74.96 | 59.77 | 73.77 | 66.47 | 70.04
ALL 77.03 | 8345 | 77.80 | 75.96 | 74.41 | 78.96 | 78.41 | 74.07 | 80.13 | 78.99 | 77.92
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WSG F-measure (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 88.56 | 94.48 | 91.64 93.14 | 93.14 | 93.48 | 92.01
ORG 80.69 | 82.19 | 75.48 75.61 | 76.80 | 74.14 | 76.07
LOC 77.11 | 80.82 | 79 73.71 | 80.57 | 72.62 | 78.67
ALL 82.93 | 88.03 82.55 | 85.97 | 83.57 | 84.41
AaNLR unigram UAY bi EE
PER 91.07 | 95.14 J .09 4 93.09 | 94.91 | 95.07 | 93.68
ORG 81.19 | 83.58 .63 72%1 E:,_.75.63 80.29 76.50 | 79.84 | 76.25 | 77.93
LOC 77.83 14" . : -81.-4 2.,4:4 85.071‘ (428 | 83.59 | 74.15 | 80.39
ALL 84.27 | 89.4 86 8 35' ~8370 ]8 7 88.05 | 82.85 | 88.19 | 85.08 | 86.03
AANLTR unigram g e, [ -
PER 89.39 | 94.7 91458 93.22;"!:;8‘-;”‘,:' 94.6 90.30 ‘%3.05 92.95 | 93.48 | 92.32
ORG 80.39 | 82.86 2 ;13..1.3;,[7?_.;@? 2.@7 " 76.60 | 78.70 | 74.59 | 76.48
LOC 76.42 | 80.364] 79 7§?}jﬁ;_—7§.1'__" £0.98 34| 72.78 | 80.40 | 72.30 | 78.37
ALL 82.99 | 88.31 39 ,8‘;—_‘5‘57 5 85.52 | 82.55 | 86.31 | 83.60 | 84.60
AMANLR unigram WAz bigram + AL .
PER 85.83 | 93.07 | 93.78 19307 36 89.70 | 90.73 | 92.96 | 90.27 | 91.43
ORG 80.82! :%1.03 75.69 | 7258 | 73.46 | 73.32 lﬁ-& z 77.93 | 74.88 | 76.53
LOC 78.31 !&14 80.41 | 77.58 | 80.03 27 | 80.81 | 73.07 | 78.82
ALL 82.21 87?%6 85.76 r8}2.g3 83. .57 m.QB 86.20 | 82.29 | 84.32
ALANLIR unigram LLéia%igram + Al -
PER _8&.72 94.545' 21,16 89.78 {198.48 | 90.37 | 93.01 | 92.41 | 92.69 | 91.91
ORG .7148:&3 76.8 72. EAIG (6479 5381 74.68 | 76.34
LOC Iﬁ29 8(,34.1 79.29 9.36 | 80.38 g?& /3!84 79.30 | 71.50 | 78.24
ALL 7 82.21 | 88.31 | 84.67 81._87 85.43 ﬁ.m 82.87_ 85.58iﬂ|_j3.12§ 84.34
bk 4 w 2] 9]

86.9 93.76 1.3 8.88 3.04 5 9M 92.7 9!35 91.48
(;RG 80.06 | 82.24 | 75.65 | 74.39 | 7216 | 72.06 | 79.04 | 75.38 | 77.76 | 75.28 | 76.40
LOC 76.21 | 80.21 | 7945 | 77.83 | 79.51 | 80.81 | 83.50 | 71.52 | 81.02 | 73.34 | 78.34
ALL 81.88 | 87.62 | 84.27 | 83.09 | 81.97 | 85.38 | 86.04 | 81.56 | 86.14 | 83.79 | 84.17
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SSG Precision (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
AMMANLTR unigram WAz bigram
PER 92.43 | 96.71 | 98.52 94.44 | 95.21 | 95.21 | 96.15
W
ORG 87.72 | 92.26 | 8 86.39 | 91.13 | 85.31 | 87.54
LOC 90.95 | 88.70 84.84 | 88.38 | 73.56 | 86.93
ALL 90.31 | 93. 91).’]7 4 89.47 | 92.41 | 87.79 | 91.44
AANLIR unigram UaY b + i} .
PER 95.10 | 95.81 *l 977 W 981631 95N 97.41 | 95.60 | 95.85 | 96.88
ORG | 86.76 21 97, | 8188 \2\.@‘2 9019 | 86:88 | 90.72 | 84.24 | 87.15
= Ml |
Vi Cs L 5
LOC 90.14 | 87.3 8 814 783775 9&6‘3 %80 85.03 | 89.21 | 73.21 | 86.29
ALL 90.67 .02 . .97 4.1 %2 92.63 | 87.50 | 91.41
AR unigram uaz pigram® Agela T -
PER | 9298 | 96.32 | 98.09 | -95:72:| 8 8164 | 98.14 | 95.03 | 95.40 | 95.45 | 96.39
ORG 85.73 | 92.07"| 87 86;‘&3"'!L 82, 3.64 10 | 86.52 | 92.00 | 83.56 | 86.91
"y o N e T
LOC 91.55 | 87.67 .87*31‘2 ¥ 8?.6‘_3_5‘; 3 92.66 | 84.95 | 88.24 | 74.50 | 87.21
ALL 89.85 | 93.19 | 92.51 -:’QD:ZB:' i 94.04 | 89.78 | 92.73 | 87.39 | 91.34
AMANLIR unigram Uaz big
s,
PER 89.75, -—%.52 98.22 92.89 | 91.13 | 94.36
-'-r —— —_— -
ORG 86.54 1J¢45 85.40 | 86.31 87.82 | 83.42 | 84.93
= : —
LOC 90.20 8?16 87.33 | 88.19 ﬁél 87.81 | 71.32 | 86.26
ALL 88.70 9-2'.69 91.86 | 89.86 | 87.98 | 91.85 | 91.51 %‘17'.12 90.15 | 84.89 | 89.60
ARIANLTR unigram Az Bigrafie: A ld ./
PER .8 4 | 98.3 3 9560 93.85 | 95.57
UL h_d -
ORG %67 91.96 | 89.03 90.33 | 85.61 | 86.96
LOC 91.18 | 88.37 | 85.80 88.26/].75.58 | 87.18
|
1 —
qmauum unigram LLaE bigram + ATNINA0R
PER 87.19 | 95.77 | 98.02 | 96.30 | 97.35 | 98.38 | 96.96 | 94.54 | 94.70 | 95.05 | 95.43
ORG 86.80 | 91.77 | 84.59 | 88.90 | 82.44 | 84.02 | 88.48 | 83.08 | 91.34 | 84.49 | 86.59
LOC 91.00 | 87.00 | 85.59 | 86.60 | 86.59 | 91.85 | 92.70 | 86.25 | 88.95 | 76.49 | 87.30
ALL 88.02 | 92.72 | 91.19 | 91.36 | 90.08 | 93.19 | 93.31 | 88.63 | 92.37 | 87.99 | 90.89
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SSG Recall (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 91.67 | 96.79 | 88.92 91.51 | 92.60 | 93.75 | 91.69
ORG 79.69 | 79.59 | 74.55 73.44 | 76.78 | 73.30 | 74.94
LOC 70.68 | 82.96 | 73 60.91 | 7457 | 66.01 | 72.27
ALL 81.00 | 87.16 76.82 | 82.99 | 80.66 | 81.29
AaNLR unigram UAY bi EE
PER 91.87 | 96.75 J 34,4 91.28 | 93.84 | 92.46 | 91.71
ORG 80.40 | 79.85 49 7%6 !:,_.74.97 76.99 7522 | 77.62 | 73.68 | 75.67
LOC 7212 7801 4F 2 97 j‘_é}?iS 4.@‘3 78.761‘ 6122 | 76.49 | 66.01 | 73.35
ALL 81.76 | 86.9 81 8 35' '78% 84.8 82.38 | 77.43 | 84.25 | 80.27 | 81.80
AANLTR unigram igram -+ Aei@ - j':’: -
PER 91.91 | 96.7 8987 92.74;‘!:;8‘-._“4:' 95.7 87.17 ‘%1.39 92.71 | 92.96 | 91.73
ORG 82.22 | 79.46 6 ;13..1.1;1_'_6% 4.&6 78. 73.94 | 77.90 | 73.30 | 75.94
LOC 69.88 | 82.094] 72 4! '?Z:";- 2 93] J73.00 77 | 60.23 | 75.05 | 64.80 | 71.62
ALL 81.76 | 86.95 45 8 81.75 | 76.76 | 83.53 | 80.12 | 81.52
AMANLR unigram WAz bigram + AL .
PER 92.63 | 96.79 90.2@"‘ ;é&ﬁ“_ 42 -87.33_ 91.58 | 93.69 | 93.96 | 92.39
ORG 80.84 :%.43 7451 | 74.31 | 68.87 | 75.53 ﬂ‘ ; 7752 | 75.59 | 76.15
LOC 7212 !&58 7467 | 72.81 | 74.89 . 75.53 | 65.66 | 73.05
ALL 82.18 87?%5 81.83 t8}0.9_2 79. .98 m.25 83.93 | 81.62 | 82.22
ALANLIR unigram LLéia%igram + Al -
PER _9—1.39 96.7@. 8895 | 93.11 | 86.80 Wﬂ 118703 | 9158 | 92.86 | 93.82 | 91.74
ORG .0147¥5 741 74. g 4 | 72195 ?87 76.64 | 75.35
LOC Iﬂ58 8(,37 73.87 2.02 | 73.64 ’ﬁm 50!44 74.23 | 64.11 | 71.33
ALL 80.63 | 86.55 | 80.96 77._41 84.49 ﬁ.ﬂ 76.54_ 83.05#@1.71_ 81.28
RS 198 2T TA %

91.8 96.79 8.8 6.14 5.24 .0 9% 92.6 9“’ 91.63
6RG 79.51 | 7878 | 73.15 | 73.35 | 70.06 | 74.64 | 77.03 | 73.40 | 77.38 | 75.67 | 75.30
LOC 7010 | 82.31 | 71.30 | 72.33 | 7255 | 73.49 | 75.23 | 60.07 | 74.50 | 64.28 | 71.62
ALL 80.82 | 86.71 | 80.12 | 80.07 | 77.64 | 84.68 | 81.34 | 76.49 | 83.20 | 81.45 | 81.25
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SSG F-measure (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 92.05 | 96.75 | 93.47 92.95 | 93.89 | 94.47 | 93.83
ORG 83.51 | 85.46 | 81.02 79.39 | 83.34 | 78.85 | 80.74
LOC 7954 | 85.73 | 79.05 | 70.91 | 80.89 | 69.58 | 78.84
ALL 85.40 90.27&9 3876 | 86. 82.66 | 87.45 | 84.07 | 86.05
AMANITR unigram Ua bi EE
PER 93.45 | 96.27 f‘% '91.62_-1.96.68 | 41 9424 | 94.71 | 94.12 | 94.19
ORG 83.46 | 85.09 100 }ér 75]?7 | 7857 | 83.07 80.63 | 83.66 | 78.61 | 80.98
LOC 80.13 | 8 94" .42 7&?&_37 1%1.7_5 84:36 | 71.19 | 82.36 | 69.42 | 79.21
ALL 85.98 | 89.63¢ 86 8535 [-8344 | 88.50. | 87.86 |.83.60 | 88.24 | 83.73 | 86.32
AANLIR unigram L igran +@nsig - é': i
PER 92.44 | 96.53"| 93153 ‘94.21;"5:"9?.7_”5 97.18 | 9233 [ 93.18 | 94.04 | 94.19 | 93.96
ORG 83.94 | 85.30 F ;19@;;75_.,7..&- 9,01 \§3- 79.73 | 84.36 | 78.10 | 81.03
LOC 79.26 | 84.79/] 78 78.1_5}‘;;_ 7"8‘.|_' /8165 %76 70.48 | 81.11 | 69.31 | 78.55
ALL 85.61 | 89.96 4 : 87.89 | 83.60 | 86.13
AMANLTR unigram Uaz big
PER 91.17 | 95.64 93.29 | 92.52 | 93.31
ORG 83.59 7%.15 82.35 | 79.31 | 80.29
Loc | 80.15 | B3 74 81.21 | 68.37 | 79.00
ALL 85.31 89?71'5 86.93 | 83.22 | 85.73
ANANLR unigram W - ig
PER 90.63 | 95.76" | ©8.42 | 94.45 | 91.80 [196.72 | 92.24 | 92.99 | 93.73 | 93.83 | 93.56
ORG |4 .1148’?\3 80,8 0?5 59 |77 g.cs 7928 ‘G_%voa 80.88 | 80.72
LOC Ii‘ﬂ5 8418 | 79.39 | 78166 | 78.11 | 81.81 | 8195 | 7021 | 80.64 | 69.37 | 78.39
ALL 84.80 | 89.50 | 86.56 | 85.34 | 83.02 | 88.33 |£86.92 | 8246 87.23(|.84.62 | 85.88
Bl unigr, 8 | : | g i g i

89.47 | 96.28 | 93.19 140'| 96.78 | 91.74 ['0288 | o366 | 0486 | 93.43
ORG 83.00 | 84.78 | 78.46 | 80.38 | 75.75 | 79.05 | 82.36 | 77.94 | 83.78 | 79.83 | 80.53
LOC 7919 | 84.59 | 77.80 | 78.83 | 78.95 | 81.65 | 83.06 | 70.82 | 81.09 | 69.85 | 78.58
ALL 84.27 | 89.61 | 85.30 | 85.34 | 83.40 | 88.73 | 86.91 | 82.11 | 87.55 | 84.59 | 85.78
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Precision (%)

WSG

1 2 3 449 6 7 8 9 10 Mean
A81UN19UIZHIAHNANEINAY
PER 88.86 | 94.25 | 9 92.98 | 42 | 9347 | 90.16 | 92.36 | 92.05
ORG 81.42 | 88.89 6 W2 86.00 | 86.63 | 82.57 | 82.19
LOC 85.10 | 85.7 & 76.33 J € 3.46 | 83.56 | 74.92 | 79.92
ALL 84.60 | 90.0 81.27,| 84.81. | ¢ 4.88 | 87.10 | 84.61 | 85.37
NAINNTUTEHIAHANLNAY
PER 90.40 I 5 S _EL) 1 y 4—_: 3 | 85.12 | 90.37 | 90.00
ORG 80.10 | 84721 7 3 ‘:7 . A 9 441 | 86.78 | 78.24 | 79.09
LOC 84.15 51 48 |[745 o 0 | 80.25 | 73.54 | 77.77
ALL 84.07 | 86. 8381 §F 79:63;,:11_793 83.02 | 81.33 | 83.11 | 84.42 | 81.79 | 82.74

P
. JIJI‘;.:I?'“{ . 5

AN -2 ANANNATLED an) m%‘ﬁa‘ SUAINNTUIZNIANANIENAITIN 10 AT
WSG %;_Wi 4

1 2 gt Lo g '-L..f::.- 8 9 10 | Mean
faunIslszang
PER 82.78 0_‘ 82.43 | 89.3 88.93 | 89.86 | 86.50
ORG 73.84 SW 9 mGB 8217 | 70.31 | 74.23
LOC 68.76 8% 65.85 | 63.19 | 70.33 | 71.99 | 70.62 ESO 76.73 | 76.62 | 70.77
ALL 74.23 85.4‘ 75:.97 78.80 | 77.64
PAINT ANAAN
PER ﬁ82 91.75 | 86.38 91.85 | 88.50
ORG 78.17 | 85.43 | 75.79 533,1'3.59 77.43

75.04° 40 9 5 7?5(' 72.72

ALL 78.94 | 87.07 | 78.31 81.13 | 80.15
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F-measure (%)

WSG

1 2 3 4 5 6 7 8 9 10 Mean
AAUNITLIZHIANANILNAY
PER 85.71 | 92.86 | 87.18 | 90.9 :90.43 | 86.03 | 89.98 | 89.54 | 91.09 | 89.16
ORG 77.44 | 85.89 | 78.37 83.56 | 81.08 | 84.34 | 75.95 | 77.99
LOC 76.06 | 83.33 | 7~ 3.2y 89 | 67.54 | 80.00 | 75.76 | 74.98
ALL 79.08 | 87.66 3.71 3 74 | 79.99 | 85.02 | 81.60 | 81.30
PAINTUTZNIANAN 1WA
PER | 88.05 | 91.97 87.84 | 92,96 | ¢ 90.87 | 87.99 | 91.11 | 89.20
ORG 79.12 | 85.07 66198 \k\ 83.07 | 86.22 | 75.85 | 78.22
LOC 79.34 64 ‘? 7 0’-1 .94 2 | 79.45 | 7551 | 75.08
ALL 81.43 | 86.7 80 : ol 81.8 .0 0.81 | 85.03 | 81.46 | 81.40

% S 4
L,
j il
?J@N”@L.IL‘IJUWI@W?;INF'W | ;ﬁ#;ﬁty y ”
AT B4 ANAINNULNUENTINN TN A hﬂ% LAEVAINTUIZHIRNAN L UAING 10 AT
— g 0

SSG P %)

1 2 3 — 7 8 9 10 Mean
AAUNITLIZHIANANILNAY
PER 91.20,. .86 | 95.28 | 93.89 2 J 90.08 | 93.01 | 92.55

-
ORG 83.48 4 82.11 | 81.41 87.43 | 81.69 | 81.84
LOC 8547 | 8 22 M75 81.22 | 75.32 | 79.69
ALL 86.05 8&6 85.85 | 84.69 | 81.12 | 85.64 | 86.89 1’8‘5_77 86.70 | 84.56 | 85.37
uﬁqmaﬂi:mammwz‘ F-
Wy -

PER 3 2 |7 ﬁ’laﬁ 8533 89.63 | 80.10

| 1 = L
ORG %15 81.66 | 77.96 | 73.76 8428 | 77.74 | 77.54
LOC 81.94 | 81.04 | 7292 | 71.18 | 7597 | 81.25 8155 | 68.97 77.423.13.07 76.53

# ‘ i Ex i G iOn arx roi ™y 73 i
83.7 .90 7.0 2 1 éréa 75.0 7%4 r8}1a 8%2' 78.24
| ] J el ] | =
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AN B-5 ANAIHNATLEIULEINIINARDLLLLANABIADURAZURINTLIZNIANANLNAING 10 PSS

Recall (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean
AaUN1IUsZNIANAN NS
PER 78.73 | 92.72 | 82.56 | 88.7 1 89.40 | 80.22 | 87.50 | 88.16 | 89.13 | 85.83
ORG 77.05 | 8241 | 72.35 78.21 | 76.68 | 81.80 | 72.50 | 74.58
LOC 70.86 | 83.01 o 67 | 60.28 | 75.99 | 75.32 | 70.99
ALL 75.24 | 85.88 3 75.20 | 82.43 | 79.20 | 77.64
PAINTUTZNIANAN 1WA
PER 80.25 | 92.96 81.4 . 89.96 | 91.26 | 92.39 | 88.15
ORG 79.78 | 84.25 o0, 63167 61 | 84.74 | 75.31 | 77.33
LOC 75.22 4 } 3 9 0| 7742 | 76.62 | 72.78
ALL 78.25 | 87.0 78 : gl 8.44 | 85.02 | 81.87 | 80.06

% “
% Ao \
, mf If i £ v
AN919% -6 A1 F-measure U847 A ZURINITLTENIRRANENAI 10 AT
+?"J""“ sure (
SSG R
1 2 = 8 9 10 | Mean
il a
AaUN1IUsZNIANAN NS -
T T &
PER 84.51 | 93.28 | 88.4% | ¥ "8 .02 | 89.19 | 89.11 | 91.03 | 89.01
ORG 80.13 | 84.52 | 76.82 | 78.02
LOC 77.48 | 8 78.52 | 75.32 | 74.98
ALL 80.28 SE 84.51 | 81.79 | 81.30
PAINNTUIENIALAN TENA
PER 84.53 87.5‘ ﬂZ4 85.03 | 75.63 l@.76 7465 | 81.48 | 87.12 | 90.99 | 83.80
I’ - el
ORG 9q lsgs 761191 ‘Eﬂ W ; 94 8 ﬁm 76.51 | 77.41
[__J

LOC é4 SH 6&80 68.18 3.79 7.16 HB '!35!47I 7?.42 74.80 | 74.55
ALL 80.92 | 84.40 | 77.55 | 76. 7‘ 72.07 | 79.85 .34 77.22 | 83.53 ‘I 54 | 79.11

Ly

T8N

?

Jh ]

bl
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TRNALLLAAAN
A9 B-7 ANAYNNLNUENIBINIINAZDLLLLANABIABULATNRINFUTTHIANANL RN 10 AFS
WSG Precision (%)
(token) 1 2 3 4 6 7 8 9 10 Mean
AaUN1IUsZNIANAN NS
PER 86.86 | 94.96 | 9f - 96.42 | 65 | 9545 | 94.65 | 92.73 | 94.56
ORG 82.20 | 90.3 6 1@3 77.98 | 87.96 | 83.75 | 82.20
LOC 89.64 | 86. > 82.97 6.51 | 88.76 | 75.09 | 86.20
ALL 86.08 | 91.95 86.85 | 89 ). 7.59 | 91.57 | 86.55 | 89.14
PAINITUIZHIANAN L WA
PER 93.78 _(9 27 .81 0] 9344 | 91.70 | 95.18
s
ORG | 81.55 | 87.930| 81 1 [773%88 | 7 54 | 77.95 | 87.80 | 82.29 | 80.78
LOC 89.04 43 | ',23 [;8.{ 2. A7 | 8717 | 74.88 | 85.14
ALL 88.46 | 91. 89.96 ‘86.69;.::;59; 89.5 90.56 7.54 | 90.53 | 85.51 | 88.59
bl
. ‘ 0 e e . .
AN97190 B-8 ANANINATLER qm@l LA PAINNTUTZHIANANENAINS 10 AT
i s wea I'r. 'y o
WSG = %)
- = ¥ 1 JI'
(token) 1 2 e 'ﬂf’, iy 8 9 10 Mean
aKN1IUszuaa
PER 94.07 7 92.09 | 94.9 9496 | 94.11 | 93.10
ORG | 80.03 sTﬁs | 75.58 | 39 ﬁ‘ 08 | 76.96 | 72.81 | 75.24
LOC 70.85 8% 51| 7634 | 77.43 | 7859 | 78.32 | 78.95 ;%5.52 7797 | 76.08 | 76.27
ALL 82.64 88.2! 183:97 | 82.63 85.82 | 83.46 | 83.61
PAINY ANAAN i
r I
PER %95 95.88 | 93.99 | 95.35 . 94.87 | 94.80 | 93.49
ORG 83.41 83.22 | 76.45 74.0; 70.21 | 73.69 h.‘IQ 78.67 | 78.62 6.87 | 77.54
r r 2 L rF ] r . i . | ;-L i Sk ]
.29 N4 9 8 1.2 79.4 6¥4I r7} 7&1 77.42
|- ]| | =
89.30 | 85.27 | 83.97 | 81.22 | 85.84 | 85.58 | 80.31 | 86.46 | 85.30 | 84.78
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WSG F-measure (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean

AAUNITUTTHIANANILNAY

PER 90.32 | 95.36 | 94.14 | 954 196.03 | 92.74 | 93.04 | 94.81 | 93.41 | 93.78

ORG 81.10 | 85.52 79.13 81.89 | 76.51 | 82.09 | 77.90 | 78.54

LOC 79.14 | 84.38 | 8 07y 23 | 7457 | 83.02 | 75.58 | 80.80

ALL 84.33 | 90.05 5.2 72 20 | 82.76 | 88.60 | 84.98 | 86.27

NAINNTUTENIAHANIEINA

PER 93.87 | 95.80 9%.5 -:,ahg] | € 94.46 | 94.15 | 93.22 | 94.30

ORG 82.47 | 85.52 71186 ¥ 78.31 | 8296 | 79.49 | 79.10

LOC 80.74 2 ; ‘E 6 6,_11 .54 6 | 82.82 | 75.77 | 80.97

ALL 86.47 | 90.1 87 ~ 6 | 87.6 3.77 | 88.45 | 85.40 | 86.63

& R &
;if:r.:..

Aoy ARLILIFAN A | é.ﬁ;j:y

AN3T 2-10 AN [WENUNN1TNA :’ﬁﬁ auLATIAIN s aRAN AR 10 A

SSG P o fo %)

(token) 1 2 3 — 7 8 9 10 Mean

ABUNI9UFENIANANEINAT -

PER 94.34 -.15 98.83 | 96.27 82 J 94.15 | 93.35 | 95.78

ORG 86.33 4_i 82.10 | 86.85 88.48 | 82.29 | 84.44

LOC 89.56 | 8 10 H!I87 87.50 | 76.06 | 86.22

ALL 90.05 9"*1 90.52 | 90.57 | 86.78 | 91.23 | 92.65 %g.ZB 90.81 | 86.15 | 89.91

wiannsdszanananiende -

PER A 3 W’liﬂ 543 92.51 | 91.14

ORG %74 86.79 | 79.82 83. 55.55 80.93 | 81.95

LOC 88.27 84£3 84.69 ﬂ9£ _81._38‘ 8717 @2& 82-.46_ _85.1?3;416(2 84.08
*;m AIN ] &0 KIZZIEIAEZIEE

L ) == A | [ =
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AN3197 2-11 ANAIINATLEILIBINIINARALLLLANABNALLATUAINITUITNIANANENAINT 10 AT

SSG Recall (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
AAUNITUTTHIANANILNAY
PER 93.25 | 96.97 | 90.31 | 94.1 95.45 | 89.11 | 92.34 | 93.76 | 94.89 | 92.82
ORG 83.33 | 83.18 | 76.08 81.97 | 78.40 | 80.37 | 78.52 | 78.71
LOC 72.71 | 83.06 | 7 . 7.43" | .67 | 60.44 | 78.20 | 69.37 | 75.48
ALL 83.46 | 88.78 8 ; 4 78.72 | 85.56 | 83.84 | 83.82
NAINNTUTENIAHANIEINA -
PER 93.35 | 97.15 8 TO ¢ ._: 93.36 | 94.63 | 95.32 | 93.77
ORG 85.64 | 84.08 72105 81.33 | 82.10 | 80.96 | 80.53
LOC 75.80 7855 i? 5 L% 6 3| 79.23 | 70.66 | 76.84
ALL 85.26 | 89.4 84 . & 8 0.40 | 86.76 | 85.23 | 85.21

e [-if,;l .‘ \
. 3% \ .

AN9797 2-12 AN F-measure@s YULA ATNAINITUTTHIANANIUNAIN 10 AT

SSG vz sure (

(token) [ 1 | 2 i 8 | 9 | 10 | Mean
AAUNITUTTHIANANILNAY —
PER 93.79 | 96.05 40 | 93.06 | 93.96 | 94.12 | 94.23
ORG 84.80 84.23 | 80.36 | 81.46
LOC 80.26 | 70, ! | 82,59 | 72.56 | 80.36
ALL 86.63 22 88.11 | 84.98 | 86.75
NAINTUIENIAHAN
PER 93.73 | 94. 6‘ 21,74 | 93.38 | 87.34 IW.6O 90.79 | 90.12 | 93.00 | 93.89 | 92.43
ORG &JSg2 7 QVIH?I W‘ g(4 Sﬂ q27 80.95 | 81.22
LOC m5 8 8?50 %Oﬁl| 9.63 | 84.18 EL:% 70!41' E?Q.O? 72.61 | 80.19
ALL 87.07 | 89.07 | 85.39 | 85. 7" 81.16 | 87. 95 82.47 | 87. 58 85.86

R

3tk
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Precision (%)

WSG
1 2 3 4 5 6 7 8 9 10 | Mean
AMMANLR unigram WA bigram + ﬁQdﬁ’E’i‘/\
PER 85.96 | 91.07 | 92.87 sgo%qﬂ ' 88.84 | 87.70 | 88.81 | 89.29
ORG | 8569 | 88.25 | 8 .02 | 88.63 | 88.71 | 83.54 | 84.63
LOC | 86.68 | 85.71 587 7747 | 81.77 | 76.62 | 80.91
ALL 86.09 | 88.7 3 532 | 86.41 | 84.27 | 85.62
AUANLIA unigram UAY b F 1\
PER 87.13 | 90.15 4919 86.33 | 90.67 | 89.57
ORG | 84.74 42 8 88.29 | 83.93 | 84.55
Vi
LoC | 86.85 | 84.38f| 76474 [ 7562 82.16 | 77.01 | 80.97
ALL 86.08 | 88.25 | 4857 43 85.87 | 85.27 | 85.71
AANLR unigram waz Bigrami® 1RALTUN 1 ¢
PER | 89.64 | 88.37 | /80.87 | -9062:| 62 86.88 | 92.56 | 89.87
ORG | 85.94 | 88.29'] 82,69 84.??:-: ‘49,9 89.42 | 85.43 | 85.23
Y e
LOC | 86.84 | 8479 | Q07 47998 1 79. 83.28 | 78.65 | 81.53
ALL 87.22 | 87.64 | 85.21 | 8643 | 84. ; : 20 | 86.75 | 86.97 | 86.14
i I'r"::_rﬁ:': ¥
'
\ -
= ] . — o a , ,
A9 9-2 AR UEIUIBININARALLLILAA ANLBLNT2EINS
WSG & -
1 3 4 9 10 Mean
ALANLTR unigram uaz digratin GaaRfnLEun 3 i
. 1,! "l
PER 95 |/89,08 | 81.6 'aa 8583 | 87.68 | 82.76
i
ORG | 014 | 76.72 | 68.62 | 65.05 69.30 | 61.88 | 67.61
Loc | 64.75 | 71.81 | 60.66 | 57.8% 71.221].69.16 | 65.85
69.6: y ¢ ‘2.3§ 1 7 7¥Bl 72.54
] A A = LA
ARANIR unigram WA bigram + TANLITLN 2 1
PER 7544 | 88.83 | 80.79 | 84.94 | 81.11 | 81.71 | 76.86 | 85.61 | 85.83 | 88.04 | 82.92
ORG | 69.50 | 75.54 | 69.20 | 65.32 | 59.61 | 64.83 | 72.91 | 66.67 | 69.30 | 62.03 | 67.49
LOC | 64.57 | 72.97 | 60.38 | 58.25 | 66.14 | 66.58 | 66.74 | 64.11 | 69.73 | 68.51 | 65.80
ALL 69.20 | 79.34 | 72.14 | 69.38 | 69.62 | 72.34 | 72.97 | 72.01 | 75.24 | 72.93 | 72.52
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AANLF unigram WAY bigram + TWAILTUN 1 AN
PER 76.71 | 86.65 | 78.61 | 83.19 | 79.91 | 79.49 | 74.61 | 85.04 | 84.85 | 87.86 | 81.69
ORG 70.63 | 74.54 | 68.62 | 65.19 | 58.02 | 63.40 | 72.49 | 67.16 | 68.38 | 61.41 | 66.98
LOC 65.62 | 71.04 | 60.93 | 59.01 | 66.49 | 65.60 | 67.20 | 61.29 | 70.47 | 68.18 | 65.58
ALL 70.33 | 77.76 | 7113 71.16 | 74.76 | 72.53 | 71.82
PN39T 1-3 AN F-measure mﬂmmuummmm}mqmw |
WSG

1 9 10 Mean
ﬂmauum unigram A< bigr;
PER 80.65 86.75 | 88.24 | 85.86
ORG 7714 77.81 | 71.10 | 7512
LOC 74.13 19 | 76.13 | 72.70 | 72.55
ALL 77.00 80.67 | 78.16 | 78.52
ANMANLTR unigram Wa% bigr:
PER 80.87 | 89.49 88.28 | 86.08 | 89.34 | 86.06
ORG 76.37 | 81.48 76.17 | 7765 | 71.34 | 75.02
LOC 74.07 | 78.26 70.35 | 7544 | 72.51 | 72.55
ALL 76.72 | 83.55 80.20 | 78.62 | 78.55
ADIANITR unigram 44
PER 82.67 \ 85.85 | 90.15 | 85.53
ORG 77.53 77.50 | 71.45 | 74.95
LOC 74.75 67.61 | 72.30 | 74.37 76.34 | 73.04 | 72.65
ALL 77.87 82. 4‘ 76.22 | 75.98 7 11| 78.69 | 77.96 | 80.31 | 79.10 | 78.32

ﬂﬂﬁ?‘i’l
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Precision (%)

SSG
1 2 3 5 6 7 8 9 10 Mean
ANMANLTR unigram WAz bigram + F9LFUN4 W
PER 89.77 | 93.63 | 93.87 1%1;3 1 91.20 | 90.22 | 92.79 | 91.67
ORG 83.67 | 87.55 | 8 84.29 | 84.83 | 83.05 | 82.11
LOC 85.74 | 81.85 ‘5 75.38 | 81.77 | 71.05 | 79.38
ALL 85.92 | 88. | ’ 4.23 | 86.03 | 84.14 | 85.20
ANMANLR unigram WAz bi N
PER 90.64 | 93.63 90.46 | 92.56 | 91.73
ORG 83.96 85.59 | 83.72 | 82.88
LOC 86.55 | 81. 81.79 | 73.56 | 79.34
ALL 86.56 .54 86.38 | 84.94 | 85.45
AANLIR unigram Uaz
PER 90.50 | 92.74 90.76 | 92.05 | 91.65
ORG 8450 | 87.8 86.87 | 84.51 | 83.43
LOC 86.96 | 81.45 81.44 | 72.88 | 79.30
ALL 86.88 | 88.22 86.85 | 84.82 | 85.63
b
\ -
AN3147 -5 mmz?;u 1NUTIBININARALILLILIANG ATLTLINTNFN ]
Wl ‘
556 1 ' 3 4 5 6 7 |*™% 9 10 | Mean
ANANLR unigram waz tﬁrﬁL F9LFUN 4 Wenem S
PER g 2 F8-1q 6:36 ﬁ?? 88.59 | 84.79
ORG 'qg‘fg " | Voo Toey . A4 | 7225 | 72.98 | 68.13 | 7045
LOC 70.33 78.38 | 60.93 59.3; 66.67 | 69.53 h.84 60.48 73.45#}}0.13 68.01
73.2 28| 733 5 8 6.03 | 75.1 7¥4I 78. 7&)‘ 74.98
qmm:u‘]_lm unigram LLAZ bigram + GN9UTLUN 3 WA — o
PER 78.48 | 92.72 | 80.93 | 86.51 | 79.31 | 88.55 | 77.70 | 86.17 | 88.35 | 87.86 | 84.66
ORG 7223 | 78.39 | 71.35 | 70.97 | 57.50 | 64.83 | 74.44 | 71.10 | 73.16 | 68.28 | 70.23
LOC 69.63 | 77.61 | 62.30 | 58.44 | 67.36 | 69.04 | 70.84 | 61.09 | 74.69 | 70.45 | 68.15
ALL 72.85 | 82.89 | 73.41 | 7220 | 68.68 | 75.89 | 74.84 | 72.93 | 78.93 | 75.93 | 74.86
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AANLTR unigram UAT bigram + FALFUN 2 WeINA
PER 77.22 | 92.96 | 80.79 | 85.81 | 79.16 | 87.69 | 77.84 | 86.93 | 87.77 | 88.04 | 84.42
ORG 71.75 | 77.55 | 70.77 | 70.16 | 56.79 | 63.88 | 73.74 | 69.79 | 72.98 | 67.34 | 69.48
LOC 69.81 | 77.99 | 60.66 | 59.77 | 66.32 | 68.80 | 71.30 | 61.29 | 72.95 | 72.40 | 68.13
ALL 72.41 | 82.65 | 72.80 72.75 | 78.18 | 76.00 | 74.48
PN39T 1-6 AN F-measure mﬂmmuummmummma y
SSG

1 9 10 Mean
ﬂmauum unigram A< bigr;
PER 83.31 88.98 | 90.64 | 88.04
ORG 78.08 78.46 | 74.85 | 75.79
LOC 77.28 11 | 77.39 | 70.59 | 73.15
ALL 79.10 | 85. 'j 81.99 | 79.90 | 79.74
ANMANLTR unigram Wa% bigr:
PER 84.12 | 93.17 89.13 | 89.39 | 90.15 | 87.99
ORG 77.65 | 82.91 | 733 }£58%1 77.74 | 78.89 | 75.22 | 75.98
LOC 7718 | 79.45 66.96 | 78.08 | 71.97 | 73.22
ALL 79.11 | 85.62 82.49 | 80.18 | 79.78
AnANTE unigram. uax bigram + 1941
PER 83.33 \ 89.24 | 90.00 | 87.82
ORG 77.60 79.32 | 74.96 | 75.76
LOC 77.44 67.81 | 71.63 | 75.88 76.96 | 72.64 | 73.19
ALL 78.99 85. 3‘ 77.83 | 74.48 7 .70 | 80.28 | 78.26 | 82.29 | 80.17 | 79.64

ﬂﬂﬁ?‘i’l
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