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(vl) On October 9, 2009, the Norwegian Nobel Committee announced that Obama had won the
2009 Nobel Peace Prize.

(v2) On /date, the /organization/government_agency announced that
/person/politician had won the /award.
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Figure 2: Two-dimensional representation of the vector space which embeds both words and entity types.

Big Xs indicate entity types, while circles refer to words (i.e. named-entities, here).
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Word Entity Type Sim || Word Entity Type Sim
/building/hotel 0.58 /location 0.47
hilton /building/restaurant | 0.46 || located | /location/city 0.44
/person/actor 0.37 /building 0.40
/biology 0.69 . /person/director 0.60
gpx2 /product /software 0.56 directed /art/film 0.55
: /product/software 0.64 || . /date 0.58
Jrun /product /weapon 023 || " /location/city 0.54
dammstadt /location/city 0.45 won /award 0.53
/location/railway 0.44 /event /sports_event | 0.53

Table 1: Topmost similar entity types to a few single-word mentions (left table) and non-entity words
(right table).
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- HASTHE R

Dataset Train Dev Test
CoNLL-2003  #wok 204,567 51,578 46,666
#ent 23,499 5,942 5,648

ONTONOTES 5.0 #ok 1,088,503 147,724 152,728
#ent 81,828 11,066 11,257

Table 2: Statistics of the CONLL-2003 and ONTONOTES 5.0 datasets. #tok stands for the number of
tokens, and #ent indicates the number of named-entities gold annotated.
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o HIEPATHS

Model LEX GAZ CAP EMB CHE LME LS| F1

(Finkel et al., 2005) + + + e . ° e [86.86
(Ratinov and Roth, 2009) |+ + + e ° . e |90.88
(Lin and Wu, 2009) + + + e ° . e (90.90
(Luo et al., 2015) + o+ + e ° . e 191.20
(Collobert et al., 2011) |e + + 4+ ° . e 89.56
(Huang et al., 2015) . . + o+ + e e (90.10
(Lample et al., 2016) . . + o+ + e e (9094
(Ma and Hovy, 2016) . ® + o+ + e e (9121
(Shen et al., 2017) ) . + o+ ° ° e (90.89
(Strubell et al., 2017) . ° + + . ° e 90.54
(Tran et al., 2017) . ° + o+ + + e |91.69
(Liu et al., 2017) . . + o+ + + e |91.71
This work . + + 4+ + e + [91.73

Table 4: F1 scores on the CONLL test set. The first four systems are feature-based, the others are
neuronal. The feature configuration of each system is encoded with: LEX which stands for LEXical
feature, GAZ for GAZetteers, CAP for CAPitalization, EMB for pre-trained EMBeddings, CHE for CHaracter
Embeddings, LME for Language Model Embeddings, and LS for the proposed LS feature representation.
+ indicates that the model uses the feature set.
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o FLIRPATES

Model LEX GAZ CAP EMB CHE LME LS| F1

(Finkel and Manning, 2009) |+ + + e . . e (8242
(Ratinov and Roth, 2009) |+ + + e . . e |84.88
(Passos et al., 2014) + 4+ + e . . e (8224
(Durrett and Klein, 2014) |+ + + e . . e |84.04
(Chiu and Nichols, 2016) |e + + + + e e (86.28
(Shen et al., 2017) ° ° + + + e e (8652
(Strubell et al., 2017) . ° + + + e e 8699
This work . + + o+ + e + [87.95

Table 5: F1 scores on the ONTONOTES test set. The first four systems are feature-based, the following
ones are neuronal. See Table 4 for an explanation of the column of features.
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Model BC BN MZ |NW | TC WB

(Finkel and Manning, 2009) | 78.66 | 87.29 | 82.45 | 85.50 | 67.27 | 72.56
(Durrett and Klein, 2014) 78.88 | 87.39 | 82.46 | 87.60 | 72.68 | 76.17
(Chiu and Nichols, 2016) 85.23 | 89.93 | 84.45 | 88.39 | 72.39 | 78.38
This work 86.33 | 90.46 | 85.91 | 89.75 | 75.41 | 80.39

Table 6: Per-genre F1 scores on ONTONOTES (numbers taken from Chiu and Nichols (2016)). BC
= broadcast conversation, BN = broadcast news, MZ = magazine, NW = newswire, TC = telephone
conversation, WB = blogs and newsgroups.

Model | CONLL ONTONOTES
SSKIP | 90.52 (£ 0.18) | 86.57 (+ 0.10)
LS 89.94 (£ 0.16) | 85.92 (+0.12)
all 91.73 (£ 0.10) | 87.95 (+ 0.13)

Table 7: F1 scores of differently trained systems on CONLL and ONTONOTES 5.0 datasets. Capitaliza-
tion (Section 4.2.3) and character features (Section 4.2.2) are used by default by all models.
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