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Pre-processing (tokenisation, 
sentence splitting, morphological 
analysis, POS tagging)

Entity finding (gazetteer lookup, 
NE grammars)

Coreference (alias finding, 
orthographic coreference etc.)

Exporting to database / XML / 
ontology
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ANNIE contains a set of core PRs which forms a pipeline which consists of:
• Tokeniser

• Sentence Splitter

• POS tagger

• Gazetteers

• Named entity tagger (JAPE transducer)

• Orthomatcher (orthographic coreference)

There are also other useful PRs, which are not used in the default application, but can be added if 
necessary, e.g.

� NP chunker (in the Tagger:NP Chunking plugin)

� ANNIE VP Chunker (in the Tools plugin)



Because ANNIE is a ready-made application, we can just load it directly 
from the menu.

• Click the        icon from the top GATE menu. 
OR
File →Ready Made Applications →ANNIE →ANNIE 
OR
right-click Applications →Ready Made Applications →ANNIE →ANNIE

• Create a new corpus and Populate it from the “news-texts” director.

• Run ANNIE and inspect the annotations.

• You should see a mixture of Named Entity annotations (Person, Location 
etc.) and some other linguistic annotations (Token, Sentence etc.).
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• This PR should go at the beginning of (almost) every 
application you create.

• It removes annotations created previously, to 
prevent duplication if you run an application more than 
once.

• It does not remove the Original markup set, by 
default.

• By default it also keeps the “Key” set (by convention 
the set used for evaluation).

• You can configure it to keep any other annotation sets 
you want, or to remove particular annotation types only.



Keep Key set

Keep Original 
Markups set

Specify any
specific 
annotations to 
remove. By 
default, remove all.



Splits the text into very simple tokens such as numbers, punctuation and 
words of different types.
• Produces Token and SpaceToken annotations with kind, orthography, 

length and string features.
• kind can be:

• word, number, symbol or punctuation. 

• orth (orthography) can be:
• upperInitial - initial letter is uppercase, rest are lowercase

• allCaps - all uppercase letters

• lowerCase - all lowercase letters

• mixedCaps - any mixture of upper and lowercase letters not  in the above categories

• length: number of chars in the token
• string: text of the token





Tidy up GATE by removing all resources and applications (or just 
restart GATE)

Load the news text hands-on corpus

Create a new application (corpus pipeline)

Load a Document Reset and an ANNIE English Tokeniser
Add them (in that order) to the application and run on the corpus

View the Token and SpaceToken annotations

What different values of the “kind” feature do you see?



• The default splitter finds sentences based on Tokens.

• Creates Sentence annotations and Split annotations on the sentence 
delimiters.

• Uses a gazetteer of abbreviations etc. and a set of JAPE grammars 
(you will learn in module 2) which find sentence delimiters and then 
annotate sentences and splits.

• Load an ANNIE Sentence Splitter PR and add it to your application 
(at the end)

• Run the application and view the results





● ANNIE POS tagger is a Java implementation of Brill's 
transformation based tagger

● Trained on The Wall Street Journal, uses Penn 
Treebank tagset*.

● Adds category feature to Token annotations

● Requires Tokeniser and Sentence Splitter to be run 
first

* https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html



● Not an integral part of ANNIE, but can be found in the Tools plugin as 
an “added extra”

● Generates root feature on Token annotations

● Requires Tokeniser to be run first

● Requires POS tagger to be run first if the considerPOSTag parameter 
is set to true



● Add an ANNIE POS Tagger to your app.

● Add a GATE Morphological Analyser after the POS Tagger 
(If this PR is not available, load the Tools plugin first).

● Re-run your application.

● Examine the features of the Token annotations.

● New features of category and root have been added.



Gazetteers
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definition file 
entries entries for selected list



add a new list

edit an 
existing list 
name by 
typing here

delete a list 
by right 
clicking on
an entry and 
selecting 
‘Delete’

edit the major and
minor Types by 
typing here



add a new entry
by typing here

edit an 
existing entry 
by typing here

Delete an entry by 
right clicking and 
selecting “Delete”



• Click on any list to see the entries.
• Note that some lists are not very complete!
• Try adding, deleting and editing existing lists, or the list definition file.
• To save an edited gazetteer, use Ctrl-S shortcut or right click on the 

gazetteer name in the tabs at the top or in the resources pane on the 
right, and select “Save and Reinitialise” before running the gazetteer 
again.

• Try adding a new word from a document you have loaded (that is not 
currently recognised as a Lookup) into the gazetteer, re-run the 
gazetteer and check the results.



• You can also edit both the definition file and the lists outside GATE, in a 
text editor

• If you choose this option, you will need to reinitialise the gazetteer in 
GATE before running it again

• To reinitialise any PR, right click on its name in the Resources pane 
and select “Reinitialise”



When something in the text matches a gazetteer entry, a Lookup 
annotation is created, with various features and values.

• The ANNIE gazetteer has the following default feature types: 
majorType, minorType, language.

• For example, the “city” list has a majorType “location” and minorType 
“city”, while the “country” list has “location” and “country” as its types.

• Later, in the JAPE grammars, we can refer to all Lookups of type 
location, or we can be more specific and refer just to those of type “city” 
or type “country”.



• Gazetteers can be used to find terms that suggest entities.
• However, the entries can often be ambiguous.

• “May Jones” vs “May 2010” vs “May I be excused?”
• “Mr Parkinson” vs “Parkinson's Disease”.
• “General Motors” vs. “General Smith”.

• Hand-crafted grammars can be used to define patterns over the Lookups 
and other annotations.

• These patterns can help disambiguate, and they can combine different 
annotations, e.g. Dates can be comprised of {day} + {number} + {month} 
Lookup annotations.

• NE transducer consists of a number of grammars written in the JAPE 
language. Module-2 will be devoted to JAPE.



• Load an ANNIE NE Transducer PR

• Add it to the end of the application

• Run the application
• Look at the annotations
• You should see some new annotations such as Person, Location, Date 

etc.

• These will have features showing more specific information (e.g. what 
kind of location it is) and the rules that were fired (for ease of debugging)
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“We didn’t underperform. You over expected.”
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Annotation Diff helps with “spot the difference”
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• Tools → Annotation Diff 
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Response annotationsKey 
annotations

You can sort the columns however you like.

colour codes indicate whether the 
annotation pair shown are correct, 
partially correct, missing (false negative) 
or false positive.



In IE, we classify the annotations produced in one of 4 ways:

Correct = things annotated correctly

e.g. annotating “Sheffield” as a Location

Missing = things not annotated that should have been

e.g. not annotating “Sheffield” as a Location

False positive = things annotated wrongly

e.g. annotating “Sheffield United F.C.” as a Location.

Partially correct = the annotation type is correct, but the span is wrong

e.g. annotating just “Trump” as a Person (too short) or annotating 
“Unfortunately Donald Trump” as a Person (too long)



scores displayed



• How many of the entities your application found were correct?

 

Correct = things annotated correctly

Missing = things not annotated that should have been

False positive = things annotated wrongly



• How many of the entities that exist did your application 
find?

• Sometimes recall is called coverage

 

Correct = things annotated correctly

Missing = things not annotated that should have been

False positive = things annotated wrongly



Precision and recall 
tend to trade off 
against one another.

* If you specify your rules 
precisely to improve 
precision, you may get a 
lower recall.
* If you make your rules very 
general, you get good recall, 
but low precision.

This makes it difficult to compare 
applications, or to check whether a 
change has improved or worsened 
the results overall.

F-measure combines precision and 
recall into one measure.
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F-measure weight set to 1
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Open your hands-on 
corpus and click the 
Corpus Quality 
Assurance tab at the 
bottom of the Display 
pane.



• Select the annotation 
sets you wish to 
compare.

• Click on the Key 
annotation set – this 
will label it set A.

• Now click on the 
default annotation 
set - this will label it 
set B.



•Select the annotation type to 
compare (suggestion: select 
Organisation, Person and Location 
for now)
•Select the features to include (if 
any – leave unselected for now)

• You can select as many types and 
features as you want.



•In the “Measures” box, select the kind 
of F score you want “Strict, Lenient, 
Average” or any combination of them. 

•Suggestion: try just “lenient” at first.
•Select Compare



• Each annotation type is listed separately
• Precision, recall and F measure are given for each
• Two summary rows provide micro and macro averages



• Micro averaging treats the entire corpus as one big document, for 
the purposes of calculating precision, recall and F.

• Macro averaging takes the average of the rows.
Here: the average over different annotation types



• Each document is listed separately.
• Precision, recall and F measure are given for each.
• Two summary rows provide micro and macro (here: over 

documents) averages.



This session has been devoted to IE and ANNIE

You should now have 
a basic 
understanding of: 
what IE is and

how to load and run ANNIE, 
what each of the ANNIE components do,
how to modify ANNIE components,

Evaluation using Annotation Diff and Corpus QA.
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Using datastores

Saving documents for 
use outside GATE





� Right click “Datastores” from the Resources pane and select “Create 
Datastore”

� Select “Serial Datastore”

� Create a new empty directory by clicking the “Create New Folder” icon 
and give your new directory a name

� Note: if this icon does not appear, try selecting the Metal Look & Feel 
(especially Mac users)

� Select this directory and click “Open”

Now your datastore is ready to store your documents
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� Language Resources → New → GATE Corpus

�

� right click on corpus → Populate

�



This option will save the document with all the original annotations from HTML or XML documents, and 
any new annotations that you currently have selected in the document editor.

This can be useful for saving only a subset of the annotation types.

Annotations are saved using standard XML tags, with the annotation type as the tag name.

Partially overlapping annotations can not be saved.

� Right click on a document and select “Inline XML”

� Enter the annotationSetName

� Select annotationTypes

� Enter a name for the rootElement, e.g. doc

� Make sure the target path in Save To is correct (this can be an issue in windows machines)

� Click OK to save it.
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