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In NLP,
the easy 
things 
are hard.
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Example:
Finding facts about people

Joe is the author of this 
document.
This document has positive 
sentiment towards Amy.
This document says that Lois 
traveled to California.

1. Find people
2. Find facts
3. Match facts with 

people
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Example:
Finding facts about people

1.Find people
2.Find facts
3.Match facts with 

people
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Hard (Named entity recognition, 
anaphora resolution, …)

Hard (Structure identification, 
sentiment analysis, semantic 
role labeling…)

Easy



Concrete Example: 
Finding Executive Names in Press Releases
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IBM has delivered over the past three to five years from the organization 
linkage between IBM Research and IBM products.
"By combining the power of AI with the flexibility and agility of hybrid 
cloud, our clients are driving innovation and digitizing their operations at a 
fast pace," said Daniel Hernandez, general manager, Data and AI, IBM.
"The IDC MarketScape's recognition of IBM's Watson portfolio highlights 
the innovations of IBM Research powering our commercial AI offerings, 

Executive quote

Name of executive



Example: 
Finding Executive Names in Press Releases

1.Find people
2.Find facts
3.Match facts with 

people
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IBM has delivered over the past three to five years 
from the organization linkage between IBM Research 
and IBM products.
"By combining the power of AI with the flexibility 
and agility of hybrid cloud, our clients are driving 
innovation and digitizing their operations at a fast 
pace," said Daniel Hernandez, general manager, 
Data and AI, IBM. "The IDC MarketScape's
recognition of IBM's Watson portfolio highlights the 
innovations of IBM Research powering our 
commercial AI offerings, 



Example: 
Finding Executive Names in Press Releases
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1. Find people
2. Find facts (words)
3. Match facts with people

Load model

Run model

Get results

Filter results

Named entity recognition model



Example: 
Finding Executive Names in Press Releases
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1. Find people ✅
2. Find facts (quotes)
3. Match facts with people

Semantic role labeling model

Run model

Filter results

Watson Natural
Language
Understanding

Add locations



Example: 
Finding Executive Names in Press Releases
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1. Find people ✅
2. Find facts (quotes) ✅
3. Match facts with people

Compute a 
chunk size

Filter with lookup 
table and compare 
pairs of spans

Construct a 
result record

Remove 
duplicates

Build a 
lookup table



In NLP, the 
easy things 
are hard.
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In NLP, the 
easy things 
are hard.
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Building applications 
with multiple models.
Computing model 
accuracy.
Creating training data.
Debugging models.
Translating between 
tokenizations.
…and more



analyzing
data
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Building applications 
with multiple models.
Computing model 
accuracy.
Creating training data.
Debugging models.
Translating between 
tokenizations.
…and more



Pandas 
makes 
analyzing
data easy.
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Building applications 
with multiple models.
Computing model 
accuracy.
Creating training data.
Debugging models.
Translating between 
tokenizations.
…and more



Why use Pandas on NLP data?

1. Transparency
2. Simplicity
3. Compatibility
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Demo
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If you already use Pandas for 
NLP…

…you’re probably thinking, 
“Wait a minute! You can’t do 
that with Pandas!”
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Text Extensions for Pandas

Open-source library from IBM.

Extends Pandas DataFrames to 
cover natural language processing.
• New data types 
• New operations
• Library integrations

Install with pip:
pip install text-extensions-for-pandas

Install with conda:
conda install -c conda-forge \

text_extensions_for_pandas

Source code:
https://github.com/CODAIT/text-extensions-for-
pandas

Home page:
https://ibm.biz/text-extensions-for-pandas 
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Pandas Extension Types

Pandas has a mechanism for adding 
new types.

Primary extension point: 
ExtensionArray*

Some Pandas built-in types use 
ExtensionArray:
• Timedelta
• Categorical
• Period
• Interval

Subclasses of ExtensionArray get:
• Efficient in-memory storage
• Vectorized high-level operations
• Fast binary I/O with Apache Arrow

Text Extensions for Pandas adds two 
extension types: Spans and Tensors

February 24, 2022 / © 2022 IBM Corporation 19* More info at https://pandas.pydata.org/docs/development/extending.html



Span Data Type (SpanDtype)
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Pandas Series of type 
SpanDtype

Holds a collection of spans
(locations in a document).

Internal storage:
• SpanArray object
• Two NumPy arrays 

(begin and end offsets)
• Shared pointer to 

document text



Span Data Type (SpanDtype)
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Tensor Data Type 
(TensorDtype)

Tensors (n-dimensional arrays) are a 
crucial part of modern NLP.

TensorDtype stores a tensor in each 
row of a Pandas series

Entire series represented internally with 
a single NumPy array 

Many uses: Embeddings, n-grams, 
image data, time series, …
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Tensor Data Type 
(TensorDtype)
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Spans of 
individual tokens 

BERT embedding at 
each token position 



Domain-Specific Operations
over our Extension Types

Span-Specific Operations: 
Text-specific joins, IOB 
tagging, gazetteers, … 

Tensor-Specific Operations: 
Most NumPy universal 
functions
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Text Extensions for Pandas: 
Input and Output

Read and write NLP data 
• Feather
• Parquet
• Arrow Flight
• PySpark/Dask/Ray 

serialization
• Universal Dependencies 

CoNLL-U format

Convert library outputs to 
DataFrames
• SpaCy
• transformers (from Hugging 

Face)
• IBM Watson Discovery 

Table Understanding
• IBM Watson Natural 

Language Understanding
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https://universaldependencies.org/format.html


Example Application:
Market Intelligence with 
Pandas and IBM Watson
Identify company executives by analyzing 
press releases.

Tools used:
• Text Extensions for Pandas
• IBM Watson Natural Language Processing

Blog: https://ibm.biz/pandas-market
(Full URL: https://medium.com/ibm-data-ai/market-intelligence-
with-pandas-and-ibm-watson-a939323a31ea)

Notebook:
https://ibm.biz/market-notebook
(Full URL: https://github.com/CODAIT/text-extensions-for-
pandas/blob/master/tutorials/market/Market_Intelligence_Part1
.ipynb)February 24, 2022 / © 2022 IBM Corporation 26

Identify 301 
executives 

from 191 IBM 
press 

releases 



Text Extensions for Pandas

Open-source library from IBM.

Extends Pandas DataFrames to 
cover NLP.
• New data types
• New operations
• Library integrations

Install with pip:
pip install text-extensions-for-pandas

Install with conda:
conda install -c conda-forge \

text_extensions_for_pandas

Source code:
https://github.com/CODAIT/text-extensions-for-
pandas
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https://ibm.biz/text-extensions-for-pandas 



Backup



Example Application:
Table Understanding with 
Pandas and IBM Watson

Extract revenue broken down by geography
from 10 years of IBM annual reports in PDF 
format.

Tools used:
• Text Extensions for Pandas
• IBM Watson Discovery

Notebook: 
https://ibm.biz/pandas-table
(https://github.com/CODAIT/text-extensions-for-
pandas/blob/master/notebooks/Understand_Tables.ipynb)
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transformers
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Retokenize with the 
BERT tokenizer and 
translate inside-
outside-beginning 
(IOB) tags from the 
corpus’s original 
tokenization.



transformers
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Compute BERT 
embeddings and add 
a column of tensors 
containing the 
embedding for the 
window around each 
token position.



SpaCy
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Convert the output of 
a SpaCy language 
model into a 
DataFrame.



SpaCy
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Use Pandas to select 
part of the 
document, then 
display the 
dependency parse 
for just that part of 
the document using 
DisplayCy. 


