

    
      
          
            
  
The ELIT Project

Evolution of Langauge and Information Technology
The ELIT project brings the latest natural language processing (NLP) technology to the community.
The primary focus of this project is to present an end-to-end NLP framework that is robust across various domains as well as scalable for big data analysis.
ELIT supports python APIs for developers to integrate its framework to their platforms as well as web APIs for researchers to take advantage of its cutting-edge models via SaaS (Software as a Service).
ELIT is under the Apache 2 [http://www.apache.org/licenses/LICENSE-2.0] license and developed by Emory NLP [http://nlp.mathcs.emory.edu] with an active collaboration with GluonNLP [https://gluon-nlp.mxnet.io/].


	Latest release: 0.2.0.
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Media


	Chalk talk [https://reinvent2018.lanyonevents.com/connect/sessionDetail.ww?SESSION_ID=88736] about the ELIT framework presented at AWS re:Invent 2018.


	Live interview [https://www.youtube.com/watch?v=ZsgFqE4cV38] about the ELIT project by Twitch.










          

      

      

    

  

    
      
          
            
  
Installation


GPU Machine

Deep learning models in ELIT require a GPU machine.
Take a look at the pre-trained models page to check how much GPU memories are needed for models of your choice.
If you do not have a GPU machine powerful enough to run those models, you may want to consider using our web APIs.




CUDA Environment

ELIT requires the following CUDA [https://developer.nvidia.com/cuda-toolkit] environment:


	Supported versions of the CUDA Toolkit: 8.0 [https://developer.nvidia.com/cuda-80-download-archive], 9.0 [https://developer.nvidia.com/cuda-90-download-archive], 9.2 [https://developer.nvidia.com/cuda-92-download-archive], 10.0 [https://developer.nvidia.com/cuda-10.0-download-archive], 10.1 [https://developer.nvidia.com/cuda-10.1-download-archive].


	CUDA Deep Neural Network library: cuDNN [https://developer.nvidia.com/cudnn].




The followings show how to install the CUDA Toolkit 10.1 [https://developer.nvidia.com/cuda-downloads?target_os=Linux&target_arch=x86_64&target_distro=Ubuntu&target_version=1804&target_type=debnetwork] on Ubuntu 18.04:

$ wget http://developer.download.nvidia.com/compute/cuda/repos/ubuntu1804/x86_64/cuda-repo-ubuntu1804_10.1.168-1_amd64.deb
$ sudo dpkg -i cuda-repo-ubuntu1804_10.1.168-1_amd64.deb
$ sudo apt-key adv --fetch-keys https://developer.download.nvidia.com/compute/cuda/repos/ubuntu1804/x86_64/7fa2af80.pub
$ sudo apt update
$ sudo apt install cuda
$ nvidia-smi
+-----------------------------------------------------------------------------+
| NVIDIA-SMI 418.67       Driver Version: 418.67       CUDA Version: 10.1     |
|-------------------------------+----------------------+----------------------+





The followings show how to install the cuDNN 7.6.0.64 [https://developer.nvidia.com/rdp/cudnn-download] on Ubuntu 18.04:

$ wget https://developer.download.nvidia.com/compute/machine-learning/repos/ubuntu1804/x86_64/libcudnn7_7.6.0.64-1+cuda10.1_amd64.deb
$ sudo dpkg -i libcudnn7_7.6.0.64-1+cuda10.1_amd64.deb
$ sudo apt install libcudnn7
libcudnn7 is already the newest version (7.6.0.64-1+cuda10.1).








Python Environment

ELIT requires Python [https://www.python.org/downloads/] ≥ 3.6.
The followings show how to install the Python 3.6.8 [https://www.python.org/downloads/release/python-368/] on Ubuntu 18.04:

$ sudo apt install python3.6
$ sudo apt install python3.6-dev
$ sudo apt install python3-setuptools
$ sudo apt install python3-pip
$ sudo apt install python-virtualenv
$ python3 --version
Python 3.6.8








Virtual Environment

We recommend to install ELIT using Virtualenv [https://virtualenv.pypa.io].
The followings show how to setup a virtualenv using Python 3.6:

$ virtualenv --python=/usr/bin/python3.6 ~/.elit
$ source ~/.elit/bin/activate
(.elit) $








MXNet Installation

ELIT uses Apache MXNet [https://mxnet.incubator.apache.org] to develop deep learning models.
The followings show how to install MXNet 1.4.1 [https://mxnet.incubator.apache.org/versions/master/install/index.html?platform=Linux&language=Python&processor=GPU] based on CUDA Toolkit 10.1 [https://developer.nvidia.com/cuda-downloads?target_os=Linux&target_arch=x86_64&target_distro=Ubuntu&target_version=1804&target_type=debnetwork]:

(.elit) $ pip install mxnet-cu101
(.elit) $ pip show mxnet-cu101
Name: mxnet-cu101
Version: 1.4.1








ELIT Installation

Finally, the followings show how to install the latest version of ELIT:

(.elit) $ pip install elit
Name: elit
Version: 0.2.0











          

      

      

    

  

    
      
          
            
  
Decode with Python APIs

Once ELIT is installed, NLP components can be used to decode raw text into NLP structures.


Create NLP Tools

The followings show how to create NLP tools for 6 core components:

from elit.component import EnglishTokenizer
from elit.component import EnglishMorphAnalyzer
from elit.component import POSFlairTagger
from elit.component import NERFlairTagger
from elit.component import DEPBiaffineParser
from elit.component import SDPBiaffineParser

tok = EnglishTokenizer()
morph = EnglishMorphAnalyzer()
pos = POSFlairTagger()
ner = NERFlairTagger()
dep = DEPBiaffineParser()
sdp = SDPBiaffineParser()

tools = [tok, pos, morph, ner, dep, sdp]





Take a look at the individual tool page for more details about available components:


	Tokenizer


	Morphological analyser


	Part-Of-Speech tagger


	Named Entity recognizer


	Dependency parser


	Semantic dependency parser







Import Models

All pre-trained models are publicly available in the ELIT’s S3 bucket [http://elit-models.s3.amazonaws.com].
The followings show how to import models for pos, ner, dep, and sdp:

from elit.resources.pre_trained_models import ELIT_POS_FLAIR_EN_MIXED
from elit.resources.pre_trained_models import ELIT_NER_FLAIR_EN_ONTONOTES
from elit.resources.pre_trained_models import ELIT_DEP_BIAFFINE_EN_MIXED
from elit.resources.pre_trained_models import ELIT_SDP_BIAFFINE_EN_MIXED

pos.load(ELIT_POS_FLAIR_EN_MIXED)
ner.load(ELIT_NER_FLAIR_EN_ONTONOTES)
dep.load(ELIT_DEP_BIAFFINE_EN_MIXED)
sdp.load(ELIT_SDP_BIAFFINE_EN_MIXED)





The load function takes two parameters, model_path and model_root:


	model_path indicates either the name of the model (e.g., elit_pos_flair_en_mixed_20190626) or a public URL to the model file compressed in the zip format (e.g., https://elit-models.s3-us-west-2.amazonaws.com/elit_pos_flair_en_mixed_20190626.zip).


	model_root indicates the root directory in the local machine where all models are saved, and has the default value of ~/.elit/models/.


	If model_path points to an URL, this function downloads the remote file and unzips it under the directory indicated by model_root, which will create a directory with the same model name (e.g., ~/.elit/models/elit_pos_flair_en_mixed_20190626/).


	Each model directory has the configuration file, config.json, that may indicate dependencies to other models, in which case, it will recursively download all necessary models and unzip them under model_root (see Train with CLI for more details about how models are saved).







Prepare Raw Text

The followings show how to prepare raw text for decoding:

docs = [
    'Emory University is a private research university in Atlanta, Georgia. The university is ranked 21st nationally according to U.S. News.',
    'Emory University was founded in 1836 by the Methodist Episcopal Church. It was named in honor of John Emory who was a Methodist bishop.']





ELIT accepts a list of strings as input, where each string represents a document such that there are two documents in docs.




Decode with NLP Tools

Finally, the followings show how to decode the raw text with the NLP tools:

for tool in tools:
    docs = tool.decode(docs)





The decode function in the tokenizer takes a list of strings and returns a list of Document, whereas the decode functions in other models take a list of document objects and return a list of the same objects where the decoding results are added as distinct fields (see the NLP Output below).




All Together

The followings put all the codes together:

from elit.component import EnglishTokenizer
from elit.component import EnglishMorphAnalyzer
from elit.component import POSFlairTagger
from elit.component import NERFlairTagger
from elit.component import DEPBiaffineParser
from elit.component import SDPBiaffineParser

from elit.resources.pre_trained_models import ELIT_POS_FLAIR_EN_MIXED
from elit.resources.pre_trained_models import ELIT_NER_FLAIR_EN_ONTONOTES
from elit.resources.pre_trained_models import ELIT_DEP_BIAFFINE_EN_MIXED
from elit.resources.pre_trained_models import ELIT_SDP_BIAFFINE_EN_MIXED

tok = EnglishTokenizer()
morph = EnglishMorphAnalyzer()
pos = POSFlairTagger().load(ELIT_POS_FLAIR_EN_MIXED)
ner = NERFlairTagger().load(ELIT_NER_FLAIR_EN_ONTONOTES)
dep = DEPBiaffineParser().load(ELIT_DEP_BIAFFINE_EN_MIXED)
sdp = SDPBiaffineParser().load(ELIT_SDP_BIAFFINE_EN_MIXED)

tools = [tok, pos, morph, ner, dep, sdp]

docs = [
    'Emory University is a private research university in Atlanta, Georgia. The university is ranked 21st nationally according to U.S. News.',
    'Emory University was founded in 1836 by the Methodist Episcopal Church. It was named in honor of John Emory who was a Methodist bishop.']

for tool in tools:
    docs = tool.decode(docs)

print(docs)








NLP Output

The followings show the printed output of the above code:

To be filled





See the Formats page for more details about how the decoding results are added to Document.







          

      

      

    

  

    
      
          
            
  
Decode with Web APIs

ELIT provides web APIs to decode raw text into NLP structures using pre-trained models.
The web APIs do not require installation and can be used by any programming language that supports HTTP request/response.


Decode via HTTP

The followings show how to send a list of documents to ELIT and receive the NLP output consisting of decoding results from 6 models:


	Tokenization: elit_tok_lexrule_en


	Morphological analysis: elit_morph_lexrule_en


	Part-Of-Speech tagging: elit_pos_flair_en_mixed


	Named Entity recognization: elit_ner_flair_en_ontonotes


	Dependency parsing: elit_dep_biaffine_en_mixed


	Semantic dependency parsing: elit_sdp_biaffine_en_mixed




Take a look at the individual model page for more details and their parameter settings.





Python






import requests

url = 'https://elit.cloud/api/public/decode/raw'

docs = [
    'Emory University is a private research university in Atlanta, Georgia. The university is ranked 21st nationally according to U.S. News.',
    'Emory University was founded in 1836 by the Methodist Episcopal Church. It was named in honor of John Emory who was a Methodist bishop.']

models = [
    {'model': 'elit_tok_lexrule_en'},
    {'model': 'elit_pos_flair_en_mixed'},
    {'model': 'elit_morph_lexrule_en'},
    {'model': 'elit_ner_flair_en_ontonotes'},
    {'model': 'elit_dep_biaffine_en_mixed'},
    {'model': 'elit_sdp_biaffine_en_mixed'}]

request = {'input': docs, 'models': models}
r = requests.post(url, json=request)
print(r.text)












Java






import org.apache.http.HttpResponse;
import org.apache.http.client.HttpClient;
import org.apache.http.client.methods.HttpPost;
import org.apache.http.entity.ContentType;
import org.apache.http.entity.StringEntity;
import org.apache.http.impl.client.HttpClientBuilder;
import org.apache.http.util.EntityUtils;

public class ELITWebAPI
{
    public static void main(String[] args) throws Exception
    {
        HttpPost post = new HttpPost("https://elit.cloud/api/public/decode/raw");
        HttpClient client = HttpClientBuilder.create().build();

        String docs = String.format("["\%s\", "\%s\"]",
            "Emory University is a private research university in Atlanta, Georgia. The university is ranked 21st nationally according to U.S. News.",
            "Emory University was founded in 1836 by the Methodist Episcopal Church. It was named in honor of John Emory who was a Methodist bishop.");

        String models = String.format("[{\"model\": \"%s\"}, {\"model\": \"%s\"}, {\"model\": \"%s\"}, {\"model\": \"%s\"}, {\"model\": \"%s\"}, {\"model\": \"%s\"}]",
            "elit_tok_lexrule_en",
            "elit_pos_flair_en_mixed",
            "elit_morph_lexrule_en",
            "elit_ner_flair_en_ontonotes",
            "elit_dep_biaffine_en_mixed",
            "elit_sdp_biaffine_en_mixed");

        String request = "{\"input\": " + docs + ", \"models\": " + models + "}";

        post.setEntity(new StringEntity(request, ContentType.create("application/json")));
        HttpResponse response = client.execute(post);
        System.out.println(EntityUtils.toString(response.getEntity()));
    }
}





Add the following dependency to pom.xml.

<dependency>
    <groupId>org.apache.httpcomponents</groupId>
    <artifactId>httpclient</artifactId>
    <version>4.5.9</version>
</dependency>














NLP Output

The followings show the printed output of the above code:

To be filled





See the Formats page for more details about how the decoding results are added to Document.







          

      

      

    

  

    
      
          
            
  
Train with CLI

Train with command-line interface.





          

      

      

    

  

    
      
          
            
  
Tokenization

A tokenizer takes raw text and splits it into string tokens.
It also returns the begin (inclusive) and the end (exclusive) character offsets from the original text for each token.
ELIT’s tokenizers provide an option of performing several types of sentence segmentation, which groups chunks of consecutive tokens into sentences:


	0: no segmentation.


	1: segment by newlines (\n).


	2: segment by symbol rules.


	3: segment by 1 and 2.





Space Tokenizer

The Space Tokenizer splits input text by whitespaces, which is useful when the input text is already tokenized (either manually or by some other tool) such that no further tokenization is necessary.


	Associated models: elit_tok_space_en


	API reference: SpaceTokenizer


	Decode parameters:


	segment: 0, 1 (default), 2, or 3









Web API

{"model": "elit_tok_space_en", "args": {"segment": 1}}








Python API

from elit.component import SpaceTokenizer
tok = SpaceTokenizer()
text = [
    'This is the 1st sentence\nThis is the 2nd sentence',
    'This is the 3rd sentence\nThis is the 4th sentence']
print(tok.decode(text, segment=1))  # segment by newlines (default)








Output

[
  {
    "doc_id": 0,
    "sens": [
      {
        "sid": 0,
        "tok": ["This", "is", "the", "1st", "sentence"], 
        "off": [[0, 4], [5, 7], [8, 11], [12, 15], [16, 24]]
      },
      {
        "sid": 1,
        "tok": ["This", "is", "the", "2nd", "sentence"], 
        "off": [[25, 29], [30, 32], [33, 36], [37, 40], [41, 49]]
      }
    ]
  },
  {
    "doc_id": 1,
    "sens": [
      {
        "sid": 0,
        "tok": ["This", "is", "the", "3rd", "sentence"], 
        "off": [[0, 4], [5, 7], [8, 11], [12, 15], [16, 24]]
      },
      {
        "sid": 1,
        "tok": ["This", "is", "the", "4th", "sentence"], 
        "off": [[25, 29], [30, 32], [33, 36], [37, 40], [41, 49]]
      }
    ]
  }
]










English Tokenizer

The English Tokenizer splits input text into linguistic tokens using lexicalized rules.


	Associated models: elit_tok_lexrule_en


	API reference: EnglishTokenizer


	Decode parameters:


	segment: 0, 1, 2 (default), or 3








The followings show key features of this tokenizer:




	Feature
	Input Text
	Tokens





	Email addresses
	Email (support@elit.cloud)
	[Email, (, support@elit.cloud, )]



	Hyperlinks
	URL: https://elit.cloud
	[URL, :, https://elit.cloud]



	Emoticons
	I love ELIT :-)!?.
	[I, love, ELIT, :-), !?.]



	Hashtags
	ELIT is the #1 platform #elit2018.
	[ELIT, is, the, #, 1, platform, #elit2018, .]



	HTML entities
	A&larr;B
	[A, &larr;, B]



	Hyphens
	(123) 456-7890, 123-456-7890, 2014-2018
	[(123), 456-7890, ,, 123-456-7890, ,, 2014, -, 2018]



	List items
	(A)First (A.1)Second [2a]Third [Forth]
	[(A), First, (A.1), Second, [2a], Third, [, Forth, ]]



	Units
	$1,000 20mg 100cm 11:00a.m. 10:30PM
	[$, 1,000, 20, mg, 100, cm, 11:00, a.m., 10:30, PM]



	Acronyms
	I'm gonna miss Dr. Choi 'cause he isn't here.
	[I, 'm, gon, na, miss, Dr., Choi, 'cause, he, is, n't, here, .]





Web API

{"model": "elit_tok_lexrule_en", "args": {"segment": 2}}








Python API

from elit.component import EnglishTokenizer
tok = EnglishTokenizer()
text = [
    "Mr. Johnson doesn't like cats! What's his favorite then?",
    "He likes puffy-dogs. He is gonna buy one."]
print(tok.decode(text, segment=2))  # segment by symbol rules (default)








Output

[
  {
    "doc_id": 0,
    "sens": [
      {
        "sid": 0,
        "tok": ["Mr.", "Johnson", "does", "n't", "like", "cats", "!"], 
        "off": [[0, 3], [4, 11], [12, 16], [16, 19], [20, 24], [25, 29], [29, 30]], 
      },
      {
        "sid": 1,
        "tok": ["This", "is", "the", "2nd", "sentence"], 
        "off": [[25, 29], [30, 32], [33, 36], [37, 40], [41, 49]]
      }
    ]
  },
  {
    "doc_id": 1,
    "sens": [
      {
        "sid": 0,
        "tok": ["He", "likes", "puffy", "-", "dogs", "."],
        "off": [[0, 2], [3, 8], [9, 14], [14, 15], [15, 19], [19, 20]]
      },
      {
        "sid": 1,
        "tok": ["He", "is", "gon", "na", "buy", "one", "."], 
        "off": [[21, 23], [24, 26], [27, 32], [33, 36], [37, 40], [40, 41]]
      }
    ]
  }
]













          

      

      

    

  

    
      
          
            
  
Morphological Analysis


English Analyzer

The English Analyzer takes an input token and its part-of-speech tag in the Penn Treebank style,
and splits it into morphemes using inflection [https://en.wikipedia.org/wiki/Inflection], derivation [https://en.wikipedia.org/wiki/Morphological_derivation], and prefix [https://en.wikipedia.org/wiki/Prefix] rules.


	Associated models: elit-morph-idprule-en


	API reference: EnglishMorphAnalyzer


	Supplementary documentation


	Decode parameters:


	derivation: True (default) or False


	prefix: 0 (no prefix analysis; default), 1 (shortest preferred), 2 (longest preferred)









Web API

{"model": "elit_morph_lexrule_en", "args": {"derivation": true, "prefix": 0}}








Python API

from elit.structure import Document, Sentence, TOK, POS, MORPH
from elit.component import EnglishMorphAnalyzer

tokens = ['dramatized', 'ownerships', 'environmentalists', 'certifiable', 'realistically']
postags = ['VBD', 'NNS', 'NNS', 'JJ', 'RB']
doc = Document()
doc.add_sentence(Sentence({TOK: tokens, POS: postags}))

morph = EnglishMorphAnalyzer()
morph.decode([doc], derivation=True, prefix=0)
print(doc.sentences[0][MORPH])








Output

[
  [["drama", "NN"], ["+tic", "J_IC"], ["+ize", "V_IZE"], ["+d", "I_PST"]], 
  [["own", "VB"], ["+er", "N_ER"], ["+ship", "N_SHIP"], ["+s", "I_PLR"]], 
  [["environ", "VB"], ["+ment", "N_MENT"], ["+al", "J_AL"], ["+ist", "N_IST"], ["+s", "I_PLR"]], 
  [["cert", "NN"], ["+ify", "V_FY"], ["+iable", "J_ABLE"]], 
  [["real", "NN"], ["+ize", "V_IZE"], ["+stic", "J_IC"], ["+ally", "R_LY"]]
]













          

      

      

    

  

    
      
          
            
  
Part-of-Speech Tagging


Flair Tagger

This is ELIT’s replication of Flair [https://github.com/zalandoresearch/flair/]’s tagger using contextual string embeddings.
It is ported from the PyTorch implementation of Flair version 0.2.


	Source: https://github.com/zalandoresearch/flair


	Associated models: elit_pos_flair_en_mixed


	API reference: POSFlairTagger


	Decode parameters: none





Web API

{"model": "elit_pos_flair_en_mixed"}








Python API

from elit.structure import Document, Sentence, TOK
from elit.component import POSFlairTagger

tokens = ['Jinho', 'Choi', 'is', 'a', 'professor', 'at', 'Emory', 'University', 'in', 'Atlanta', ',', 'Georgia', '.']
doc = Document()
doc.add_sentence(Sentence({TOK: tokens}))

pos = POSFlairTagger()
pos.decode([doc])
print(doc.sentences[0])








Output

{
  "sid": 0,
  "tok": ["Jinho", "Choi", "is", "a", "professor", "at", "Emory", "University", "in", "Atlanta", ",", "Georgia", "."], 
  "pos": ["NNP", "NNP", "VBZ", "DT", "NN", "IN", "NNP", "NNP", "IN", "NNP", ",", "NNP", "."]
}








Citation

@InProceedings{akbik-blythe-vollgraf:COLING:2018,
  author    = {Akbik, Alan and Blythe, Duncan and Vollgraf, Roland},
  title     = {Contextual String Embeddings for Sequence Labeling},
  booktitle = {Proceedings of the 27th International Conference on Computational Linguistics},
  year      = {2018},
  series    = {COLING'18},
  url       = {http://aclweb.org/anthology/C18-1139}
}













          

      

      

    

  

    
      
          
            
  
Named Entity Recognition


Flair Tagger

This is ELIT’s replication of Flair [https://github.com/zalandoresearch/flair/]’s tagger using contextual string embeddings.
It is ported from the PyTorch implementation of Flair version 0.2.


	Source: https://github.com/zalandoresearch/flair


	Associated models: elit_ner_flair_en_ontonotes


	API reference: NERFlairTagger


	Decode parameters: none





Web API

{"model": "elit_ner_flair_en_ontonotes"}








Python API

from elit.structure import Document, Sentence, TOK
from elit.component import NERFlairTagger

tokens = ['Jinho', 'Choi', 'is', 'a', 'professor', 'at', 'Emory', 'University', 'in', 'Atlanta', ',', 'Georgia', '.']
doc = Document()
doc.add_sentence(Sentence({TOK: tokens}))

ner = NERFlairTagger()
ner.decode([doc])
print(doc.sentences[0])








Output

{
  "sid": 0,
  "tok": ["Jinho", "Choi", "is", "a", "professor", "at", "Emory", "University", "in", "Atlanta", ",", "Georgia", "."], 
  "ner": [[0, 2, "PERSON"], [6, 8, "ORG"], [9, 12, "LOC"]]
}








Citation

@InProceedings{akbik-blythe-vollgraf:COLING:2018,
  author    = {Akbik, Alan and Blythe, Duncan and Vollgraf, Roland},
  title     = {Contextual String Embeddings for Sequence Labeling},
  booktitle = {Proceedings of the 27th International Conference on Computational Linguistics},
  year      = {2018},
  series    = {COLING'18},
  url       = {http://aclweb.org/anthology/C18-1139}
}













          

      

      

    

  

    
      
          
            
  
Dependency Parsing


Biaffine Parser

This is ELIT’s replication of the dependency parser using deep biaffine attention introduced by Stanford University.


	Source: https://github.com/tdozat/Parser-v1


	Associated models: elit_dep_biaffine_en_mixed


	API reference: [DEPBiaffineParser](../documentation/apidocs.html#elit.component.dep.dependency_parser. DEPBiaffineParser)


	Decode parameters: none





Web-API

{"model": "elit_dep_biaffine_en_mixed"}








Python API

from elit.structure import Document, Sentence, TOK, POS
from elit.component import DEPBiaffineParser

tokens = ['John', 'who', 'I', 'wanted', 'to', 'meet', 'was', 'smart']
postags = ['NNP', 'IN', 'WP', 'PRP', 'VBD', 'DT', 'NN', 'VBD', 'JJ'] 
doc = Document()
doc.add_sentence(Sentence({TOK: tokens, POS: postags}))

dep = DEPBiaffineParser()
dep.decode([doc])
print(doc.sentences[0])








Output

{
  "sid": 0,
  "tok": ["John", "who", "I", "wanted", "to", "meet", "was", "smart"],
  "pos": ["NNP", "WP", "PRP", "VBD", "TO", "VB", "VBD", "JJ"],
  "dep": [[7, "nsbj"], [5, "r-obj"], [3, "nsbj"], [0, "relcl"], [5, "aux"], [3, "comp"], [7, "cop"], [-1, "root"]]
}








Citation

@InProceedings{dozat-manning:ICLR:2017,
  author    = {Dozat, Timothy and Manning, Christopher D.},
  title     = {Deep Biaffine Attention for Neural Dependency Parsing},
  booktitle = {Proceedings of the 5th International Conference on Learning Representations},
  year      = {2017},
  series    = {ICLR'17},
  url       = {https://arxiv.org/abs/1611.01734}
}













          

      

      

    

  

    
      
          
            
  
Semantic Dependency Parsing


Biaffine Parser

This is ELIT’s replication of the semantic dependency parser using deep biaffine attention introduced by Stanford University.


	Source: https://github.com/tdozat/Parser-v3


	Associated models: elit_sdp_biaffine_en_mixed


	API reference: SDPBiaffineParser


	Decode parameters: none





Web-API

{"model": "elit_sdp_biaffine_en_mixed"}








Python API

from elit.structure import Document, Sentence, TOK, POS
from elit.component import SDPBiaffineParser

tokens = ['John', 'who', 'I', 'wanted', 'to', 'meet', 'was', 'smart']
postags = ['NNP', 'IN', 'WP', 'PRP', 'VBD', 'DT', 'NN', 'VBD', 'JJ'] 
doc = Document()
doc.add_sentence(Sentence({TOK: tokens, POS: postags}))

sdp = SDPBiaffineParser()
sdp.decode([doc])
print(doc.sentences[0])








Output

{
  "sid": 0,
  "tok": ["John", "who", "I", "wanted", "to", "meet", "was", "smart"],
  "pos": ["NNP", "WP", "PRP", "VBD", "TO", "VB", "VBD", "JJ"],
  "sdp": [[[7, "nsbj"], [5, 'obj']], [[5, "r-obj"]], [[3, "nsbj"], [5, "nsbj"]], [[0, "relcl"]], [[5, "aux"]], [[3, "comp"]], [[7, "cop"]], [[-1, "root"]]]
}








Citation

@InProceedings{dozat-manning:ACL:2018,
  author    = {Dozat, Timothy and Manning, Christopher D.},
  title     = {Simpler but More Accurate Semantic Dependency Parsing},
  booktitle = {Proceedings of the 56th Annual Meeting of the Association for Computational Linguistics},
  year      = {2018},
  series    = {ACL'18},
  url       = {https://www.aclweb.org/anthology/P18-2077}
}
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Pre-trained Models

All models take the following naming convention:

[team]_[task]_[method]_[language]_[training_data]*






	team: the team who developed this model.


	task: the task that this model is developed for.


	method: the method used to develop this model.


	language: the input language (ISO 639-1 [https://en.wikipedia.org/wiki/List_of_ISO_639-1_codes]; use un for universal models).


	training_data: the training data used to build this model (if applicable).





Models


	English Models

	English Datasets









          

      

      

    

  

    
      
          
            
  
English Models


	PRE: tools that need to be run prior to the model.


	DATA: the dataset used to build the model.


	EVAL: evaluation on the dataset that the model is trained on.


	BM: the standard benchmark evaluation for the task.


	tokseg: any tokenizer with sentence segmentation.


	inmixed: any dataset in the mixed corpus.





Tokenization




	Model ID





	elit_tok_space_un



	elit_tok_lexrule_en







Morphological Analysis




	Model ID
	PRE





	elit_morph_idprule_en
	✳-pos-✳-en-inmixed







Part-of-Speech Tagging




	Model ID
	PRE
	DATA
	EVAL
	BM





	elit_pos_flair_en_mixed
	tokseg
	Mixed
	97.80
	97.72





	EVAL: accuracy.


	BM: accuracy on the Wall Street Journal portion of the Penn Treebank [https://catalog.ldc.upenn.edu/ldc99t42] using the standard split (trn: 0-18; dev: 19-21; tst: 22-24).







Named Entity Recognition




	Model ID
	PRE
	DATA
	EVAL
	BM





	elit_ner_flair_en_ontonotes
	tokseg
	OntoNotes
	88.75
	92.74





	EVAL: F1-score.


	BM: F1-score on the English dataset distributed by the CoNLL 2003 shared task [https://www.clips.uantwerpen.be/conll2003/ner/].







Dependency Parsing




	Model ID
	PRE
	DATA
	EVAL
	BM





	elit_dep_biaffine_en_mixed
	✳-pos-✳-en-inmixed
	Mixed
	92.26/91.03
	96.08/95.02





	EVAL: UAS (unlabeled attachment score) / LAS (labeled attachment score).


	BM: UAS/LAS on the Wall Street Journal portion of the Penn Treebank [https://catalog.ldc.upenn.edu/ldc99t42] using the standard split (trn: 2-21; dev: 22, 24; tst: 23)
and the Stanford typed dependencies [https://nlp.stanford.edu/software/stanford-dependencies.html].







Semantic Dependency Parsing




	Model ID
	PRE
	DATA
	EVAL
	BM





	elit_sdp_biaffine_en_mixed
	✳-pos-✳-en-inmixed
	Mixed
	?
	90.68/85.34





	EVAL: Labeled F1 score.


	BM: Average labeled F1 scores on the in-domain and out-of-domain test sets distributed by the SemEval 2015 shared task [http://alt.qcri.org/semeval2015/task18/].
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English Datasets


	sc = sentence count.


	tc = token count.





CRAFT


	Colorado Richly Annotated Full Text Corpus [http://bionlp-corpora.sourceforge.net/CRAFT/]


	Biomedical journal articles (sc = 19,792, tc = 554,539)











BOLT


	Broad Operational Language Translation [https://www.ldc.upenn.edu/collaborations/current-projects/bolt]


	Conversational telephone speech (sc = 11,552, tc = 160,319)


	Discussion forum (sc = 17,382, tc = 396,584)


	SMS message (sc = 22,883, tc = 260,431)











EWT


	English Web Treebank [https://catalog.ldc.upenn.edu/LDC2012T13]


	Question-answer (sc = 3,089, tc = 50,404)


	Email (sc = 3,436, tc = 51,504)


	Newsgroup (sc = 2,122, tc = 41,891)


	Review (sc = 2,951, tc = 45,864)


	Weblog (sc = 1,886, tc = 42,988)











OntoNotes


	OntoNotes 5.0 [https://catalog.ldc.upenn.edu/LDC2013T19]


	Broadcasting conversation (sc = 14,648, tc = 239,940)


	Broadcasting news (sc = 11,867, tc = 240,241)


	News magazine  (sc = 7,960, tc = 194,926)


	Newswire (sc = 40,491, tc = 1,038,190)


	Pivot text (sc = 24,386, tc = 339,013)


	Telephone conversation (sc = 10,955, tc = 112,847)


	Weblog (sc = 11,800, tc = 262,049)











QuestionBank


	QuestionBank Revised [https://nlp.stanford.edu/data/QuestionBank-Stanford.shtml]


	Question (sc = 3,989, tc = 38,100)











MiPACQ


	Multi-source Integrated Platform for Answering Clinical Questions [http://clear.colorado.edu/compsem/index.php?page=endendsystems&sub=mipacq]


	Clinical note (sc = 9,706, tc = 132,235)


	Clinical question (sc = 1,980, tc = 37,178)


	Medpedia (sc = 2,921, tc = 49,252)


	Pathological note (sc = 1,182, tc = 22,088)











SHARP


	Strategic Health IT Advanced Research Projects [http://informatics.mayo.edu/sharp/index.php/Main_Page]


	Clinical note (sc = 7,841, tc = 111,789)


	Seattle group health note (sc = 8,268, tc = 110,208)


	Stratified (sc = 5,022, tc = 51,629)


	Stratified Seattle group health note (sc = 15,948, tc = 165,960)











THYME


	Temporal History of Your Medical Events [http://clear.colorado.edu/compsem/index.php?page=endendsystems&sub=temporal]


	Brain cancer note (sc = 21,284, tc = 263,011)


	Clinical/Pathological note (sc = 30,090, tc = 448,603)







Mixed

A combined dataset consisting of CRAFT, BOLT, EWT, OntoNotes, QuestionBank, MiPACQ, SHARP, and THYME.


Part-of-Speech Tags

Words:




	Tag
	Description
	Tag
	Description





	ADD
	Email
	PDT
	Predeterminer



	AFX
	Affix
	POS
	Possessive ending



	CC
	Coordinating conjunction
	RB
	Adverb



	CD
	Cardinal number
	RBR
	Adverb, comparative



	DT
	Determiner
	RBS
	Adverb, superlative



	EX
	Existential there
	RP
	Particle



	FW
	Foreign word
	TO
	To



	GW
	Go with
	UH
	Interjection



	IN
	Preposition
	VB
	Verb, base form



	JJ
	Adjective
	VBD
	Verb, past tense



	JJR
	Adjective, comparative
	VBG
	Verb, gerund or present participle



	JJS
	Adjective, superlative
	VBN
	Verb, past participle



	LS
	List item
	VBP
	Verb, non-3rd person singular present



	MD
	Modal
	VBZ
	Verb, 3rd person singular present



	NN
	Noun, singular or mass
	WDT
	Wh-determiner



	NNS
	Noun, plural
	WP
	Wh-pronoun



	NNP
	Proper noun, singular
	WP$
	Wh-pronoun, possessive



	NNPS
	Proper noun, plural
	WRB
	Wh-adverb



	PRP
	Pronoun
	XX
	Unknown



	PRP$
	Pronoun, possessive
	
	




Punctuation:




	Tag
	Description
	Tag
	Description
	Tag
	Description





	$
	Currency
	``
	Left quote
	HYPH
	Hyphen



	:
	Colon
	‘’
	Right quote
	NFP
	Superfluous punctuation



	,
	Comma
	-LRB-
	Left bracket
	SYM
	Symbol



	.
	Period
	-RRB-
	Right bracket
	
	







Named Entity Tags

Named entities:




	Tag
	Description





	PERSON
	People, including fictional.



	NORP
	Nationalities or religious or political groups.



	FAC
	Buildings, airports, highways, bridges, etc.



	ORG
	Companies, agencies, institutions, etc.



	GPE
	Countries, cities, states.



	LOC
	Non-GPE locations, mountain ranges, bodies of water.



	PRODUCT
	Vehicles, weapons, foods, etc. (not services)



	EVENT
	Named hurricanes, battles, wars, sports events, etc.



	WORK_OF_ART
	Titles of books, songs, etc.



	LAW
	Named documents made into laws.



	LANGUAGE
	Any named language.




Other entities:




	Tag
	Description





	DATE
	Absolute or relative dates or periods.



	TIME
	Times smaller than a day.



	PERCENT
	Percentage (including "%").



	MONEY
	Monetary values, including unit.



	QUANTITY
	Measurements, as of weight or distance.



	ORDINAL
	"first", "second", etc.



	CARDINAL
	Numerals that do not fall under another type







Dependency Labels

See the Deep Dependency Guidelines [https://emorynlp.github.io/ddr/doc/] for more details:




	Label
	Description
	Label
	Description





	acl
	clausal modifier of noun
	lv
	light verb



	adv
	adverbial
	mark
	clausal marker



	advcl
	adverbial clause
	meta
	meta element



	advnp
	adverbial noun phrase
	modal
	modal



	appo
	apposition
	neg
	negation



	attr
	attribute
	nsbj
	nominal subject



	aux
	auxiliary verb
	num
	numeric modifier



	case
	case marker
	obj
	object



	cc
	coordinating conjunction
	p
	punctuation or symbol



	com
	compound word
	poss
	possessive modifier



	comp
	complement
	ppmod
	prepositional phrase



	conj
	conjunct
	prn
	parenthetical notation



	cop
	copula
	prt
	verb particle



	csbj
	clausal subject
	raise
	raising predicate



	dat
	dative
	r-*
	referential



	dep
	unclassified dependency
	relcl
	relative clause



	det
	determiner
	root
	root



	disc
	discourse element
	voc
	vocative



	expl
	expletive
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Structures


Document

Hello




Sentence

World
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API References
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Morphological Analyzers




Part-of-Speech Taggers




Named Entity Recognizers




Dependency Parsers




Semantic Dependency Parsers







          

      

      

    

  

  
    
    Index
    

    

    

    

    

    
 
  

    
      
          
            

Index



 




          

      

      

    

  

  
    
    Coreference Resolution
    

    
 
  

    
      
          
            
  
Coreference Resolution


End-to-End System

This is ELIT’s adaptation of the higher-order coreference resolution system developed by the University of Washington.


	Original source: https://github.com/kentonl/e2e-coref


	Source: https://github.com/elitcloud/uw-coref-e2e


	Associated models: uw-coref-e2e-en-ontonotes


	Decode parameters:


	genre: the genre of the input text; bc (broadcasting conversation), bn (broadcasting news), mz (news magazine), nw (newswire; default), pt (pivot text), tc (telephone conversation), or wb (weblog)









Web-API

{"model": "uw-coref-e2e-en-ontonotes", "args": {"genre": "nw"}}








Citation

@InProceedings{lee-he-zettlemoyer:NAACL:2018,
  author    = {Lee, Kenton and He, Luheng and Zettlemoyer, Luke},
  title     = {Higher-Order Coreference Resolution with Coarse-to-Fine Inference},
  booktitle = {Proceedings of the Conference of the North American Chapter of the Association for Computational Linguistics: Human Language Technologies},
  year      = {2018},
  series    = {NAACL'18},
  pages     = {687--692},
  url       = {http://www.aclweb.org/anthology/N18-2108}
}
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English Morphological Analyzer

The part-of-speech tags follow the Penn Treebank style.


Inflection Tagset




	Inflection
	POS Tags
	Description





	I_3PS
	VBZ
	3rd-person singular, present tense



	I_GRD
	VBG
	Gerund



	I_PST
	VBD, VBN
	Past tense/participle



	I_PLR
	NNS, NNPS
	Plural



	I_COM
	JJR, RBR
	Comparative



	I_SUP
	JJS, RBS
	Superlative




The followings show examples of each inflection type (*: irregular):




	Inflection
	(Token, POS Tag)
	Morphemes





	I_3PS
	('studies', 'VBZ')
	[('study', 'VB'), ('+ies', 'I_3PS')]



	I_3PS
	('pushes', 'VBZ')
	[('push', 'VB'), ('+es', 'I_3PS')]



	I_GRD
	('taking', 'VBG')
	[('take', 'VB'), ('+ing', 'I_GRD')]



	I_GRD
	('running', 'VBZ')
	[('run', 'VB'), ('+ing', 'I_GRD')]



	I_PST
	('studied', 'VBD')
	[('study', 'VB'), ('+ied', 'I_PST')]



	I_PST*
	('bound', 'VBD')
	[('bind', 'VB'), ('+ou+', 'I_PST')]



	I_PST*
	('bit', 'VBD')
	[('bite', 'VB'), ('-e', 'I_PST')]



	I_PST*
	("'d", 'VBD')
	[[('have', 'VB'), ('+d', 'I_PST')]



	I_PST*
	('was', 'VBD')
	[('be', 'VB'), ('', 'I_3PS'), ('', 'I_PST')]



	I_PLR
	('studies', 'NNS')
	[('study', 'NN'), ('+ies', 'I_PLR')]



	I_PLR
	('quizzes', 'NNS')
	[('quiz', 'NN'), ('+es', 'I_PLR')]



	I_PLR*
	('women', 'NNS')
	[('woman', 'NN'), ('+men', 'I_PLR')]



	I_PLR*
	('wolves', 'NNS')
	[('wolf', 'NN'), ('+ves', 'I_PLR')]



	I_COM
	('easier', 'JJR')
	[('easy', 'JJ'), ('+ier', 'I_COM')]



	I_COM*
	('worse', 'JJR')
	[('bad', 'JJ'), ('', 'I_COM')]



	I_COM
	('earlier', 'RBR')
	[('early', 'RB'), ('+ier', 'I_COM')]



	I_COM*
	('further', 'RBR')
	[('far', 'RB'), ('+urthe+', 'I_COM')]



	I_SUP
	('biggest', 'JJS')
	[('big', 'JJ'), ('+est', 'I_SUP')]



	I_SUP*
	('worst', 'JJS')
	[[('bad', 'JJ'), ('', 'I_SUP')]



	I_SUP
	('soonest', 'RBS')
	[('soon', MT.RB), ('+est', MT.I_SUP)]



	I_SUP*
	('best', 'RBS')
	[('well', 'RB'), ('', 'I_SUP')]







Derivation Tagset




	Type
	Derivation Tags
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