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Executive Summary
The Natural Language Processing (NLP) Industry Survey was an online survey which ran for 41 days (July 5 
to August 14, 2020). A total of 571 respondents from more than 50 countries completed the survey. A quarter 
of all respondents held technical leadership roles. Respondents were recruited via social media, online 
advertising, the Gradient Flow Newsletter��DQG�WKURXJK�LQGXVWU\�SDUWQHUV�DQG�FRQWDFWV��:H�KRSH�\RX�¿QG�WKLV�
survey informative and helpful; we plan to repeat this survey in the years to come.

Here are some highlights:

• NLP budgets are growing: 53% of respondents who are Technical Leaders stated their NLP budget 
was at least 10% higher compared to 2019. 31% of respondents who are Technical Leaders stated their 
NLP budget was at least 30% higher compared to 2019. The same trend applies when we examined 
UHVSRQGHQWV�IURP�ODUJH�FRPSDQLHV��¿UPV�ZLWK�������RU�PRUH�HPSOR\HHV�������RI�UHVSRQGHQWV�ZKR�
worked at large companies stated their NLP budget was at least 10% higher compared to 2019. 21% of 
respondents who worked at large companies stated their NLP budget was at least 30% higher compared 
to 2019.

• 'RFXPHQW�&ODVVLÀFDWLRQ�DQG�1(5�DUH�WKH�PRVW�SRSXODU�DSSOLFDWLRQV�RI�1/3�WHFKQRORJLHV� The 
IRXU�PRVW�SRSXODU�DSSOLFDWLRQV�RI�1/3�DUH�'RFXPHQW�&ODVVL¿FDWLRQ��1DPHG�(QWLW\�5HFRJQLWLRQ��1(5���
Sentiment Analysis, and Knowledge Graphs. Respondents from the Healthcare industry cited de-
LGHQWL¿FDWLRQ�DV�DQRWKHU�FRPPRQ�1/3�XVH�FDVH��'RFXPHQW�&ODVVL¿FDWLRQ�DQG�1(5�DUH�E\�IDU�WKH�PRVW�
popular use cases among respondents who worked in organizations further along the NLP adoption curve. 
Note that the accuracy of these kinds of use cases can be enhanced by tools and practices for annotating 
(labeling) text.

• Users value accuracy: More than 40% of all respondents cited accuracy as the most important criteria 
they used when they evaluate NLP libraries. A quarter of respondents cited accuracy as the main criteria 
they used when evaluating NLP cloud services. Accuracy refers to pre-trained models that get used in 
multi-stage pipelines in NLP libraries. These models let users input text to get common outputs (e.g., 
tokens, lemmas, part-of-speech (POS), similarity, and entity recognition).

https://gradientflow.com/newsletter/
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• NLP libraries: Half of all respondents (53%) used at least one of the top two libraries: Spark NLP and 
spaCy. A third (33%) of all respondents stated they use Spark NLP, making it the most popular NLP library 
in our survey. More than a quarter (26%) of all respondents stated they use spaCy. AllenNLP, a newer 
PyTorch-based library for NLP research, was the third most popular library. We also looked at the most 
popular libraries in a few key industry sectors: Healthcare (Spark NLP), Technology (spaCy), and Financial 
Services (nltk).

• NLP cloud services: 77% of all survey respondents indicated they use at least one of the four NLP cloud 
services we listed (Google, AWS, Azure, and IBM), with Google’s service garnering the most users. Google 
Cloud is particularly popular among respondents who are still in the early stages of adopting NLP. Cloud 
usage rate drops slightly when we look at companies that have more experience in deploying NLP: 65% of 
respondents working at companies further along the NLP adoption curve use at least one of the NLP cloud 
services we listed (Google, AWS, Azure, and IBM). Respondents cited cost as the key challenge they 
face when using NLP cloud services. There are general concerns about extensibility since so many NLP 
DSSOLFDWLRQV�GHSHQG�RQ�GRPDLQ�VSHFL¿F�ODQJXDJH�XVH��DQG�WKH�FORXG�SURYLGHUV�KDYH��LQ�JHQHUDO��EHHQ�VORZ�
to service these market needs.

• Data sources:�'DWD�IURP�¿OHV�DQG�GDWDEDVHV�WRS�WKH�OLVW�RI�GDWD�VRXUFHV�XVHG�LQ�1/3�SURMHFWV������RI�DOO�
Technical Leaders stated they used Files (e.g., PDF, TXT, and DOCX) for their NLP systems. More than 
a third (36%) of all Technical Leaders stated their organization used a text annotation tool for labeling 
training data for NLP.
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Introduction
The term “NLP”—or natural language processing—encompasses a wide range of business use cases that are 
mostly text based. Consider that people use text to record and transmit their communications in general, and, 
as such, it’s one of the most widely available and “interoperable” data formats. While some industry sectors 
VXFK�DV�¿QDQFH�DQG�KHDOWKFDUH�KDYH�ORQJ�XVHG�WH[W�PLQLQJ�DSSURDFKHV��PXFK�PRUH�VRSKLVWLFDWHG�XVH�FDVHV�
have been gaining traction in industry, especially during the latter 2010s.

Our industry survey results consider several important contrasts, including: organizations with years of history 
deploying NLP applications in production compared to those which are exploring NLP, Technical Leaders 
versus general respondents, company size, scale of documents, and geographic region. We draw insights and 
indicate trends based on those contrasts.

The range and implications of NLP applications also tends to track the formality of text used as input data. 
6RPH�VHFWRUV��VXFK�DV�KHDOWKFDUH�DQG�¿QDQFH��KDYH�IRUPDO�LPSOLFDWLRQV��FRQWUDFWXDO��UHJXODWRU\��DERXW�WKHLU�
uses of text, so their NLP applications bring much value. Other sectors, such as social media and ecommerce, 
may have relatively casual uses of text—on the surface; even so, there can be serious implications 
downstream. For example, bias in recommender systems often depends on how the features used to train 
models or score results were extracted from large volumes of text.

When evaluating the suitability of NLP libraries for industry use cases, it’s important to understand that these 
libraries typically provide pipelines where machine learning models get applied at each stage. One must gauge 
the effectiveness of a multi-stage pipeline for a given application. Since late 2017, the use of deep learning in 
models used in NLP pipeline stages has dramatically increased accuracy of these libraries overall, making a 
much broader range of business use cases more practical.
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Demographics and 
Key Segments
Respondents came from a wide variety of industry 
sectors. Along with the Technology sector, companies 
in Healthcare and Financial Services have long used 
text mining technology. We will occasionally highlight 
responses from these three key sectors (Technology, 
Healthcare, and Finance) in the remainder of this 
report.

Respondents came from over 50 countries: close to 
KDOI�FDPH�IURP�WKH�$VLD�3DFL¿F�UHJLRQ��DQG�DERXW�D�
quarter came from the US.
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A quarter of respondents have “hands-on” technical roles, 
but Architects and other technical leadership roles were 
also well represented in the survey. 

In the remainder of this report, we use the term 7HFKQLFDO�
Leaders to refer to the group of respondents who indicated 
WKH\�KROG�RQH�RI�WKHVH�MRE�W\SHV��³'LUHFWRU�RU�(QJLQHHULQJ�
Manager,” “Architect,” “VP or CxO.” Technical Leaders 
comprise about a quarter of all survey respondents.

We will occasionally group respondents into audience 
segments based on their response to a few questions in 
the survey. 
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Stage of Adoption
We group respondents based their response to a 
question that attempts to measure their stage of 
adoption of NLP technologies: 

• Using NLP: respondents who have deployed 
NLP to production (44%)

• ([SORULQJ�1/3: respondents who have not yet 
deployed NLP to production (56%)
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Company Size and 
Volume of Documents
We also group respondents using two additional variables:

• &RPSDQ\�6L]H refers to the number of employees in a company 
(Small = 500 or fewer employees; Medium = 501 to 5,000 
employees; Large = more than 5,000 employees). 

• 6FDOH�RI�'RFXPHQWV refers to the number of documents an NLP 
system supports (Low = fewer than 50,000 documents monthly 
or overall; Medium = between 50,000 to 500,000 documents per 
month; High = more than 500,000 documents per month).
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Use Cases
Given the relative mix of Healthcare and Finance, it’s no surprise 
WKDW�GRFXPHQW�FODVVL¿FDWLRQ��QDPHG�HQWLW\�UHFRJQLWLRQ��1(5���
and sentiment analysis topped the list of use cases cited by all 
UHVSRQGHQWV��1(5�PRGHOV�VHHN�WR�DXWRPDWLFDOO\�H[WUDFW�QDPHG�
entities (for example, “company name” or “location”) from 
unstructured text. More than a third (39%) of all Technical Leaders 
stated they also use NLP for entity linking and knowledge graphs. 

All of these use cases are classic applications of NLP. Since late 
2017, breakthroughs in the use of deep learning for natural language 
have raised the level of accuracy for predicting the next word or 
character in a text sequence, as well as training leverage based on 
transfer learning. You may read about these approaches described 
as embedded language models, transformers, and Sesame Street 
�(/0R��%(57��(51,(���8VH�FDVHV�VXFK�DV�WUDQVODWLRQ��1(5��DQG�
VXPPDUL]DWLRQ�KDYH�XQGHUJRQH�VLJQL¿FDQW�DGYDQFHV��ZKLOH�RWKHUV�
such as question answering and link prediction have now become 
more practical. We expect to see the latter deployed in industry 
applications more frequently.



10

Respondents who work at companies that already use NLP in 
SURGXFWLRQ��³8VLQJ�1/3´��VLJQDOHG�WKDW�GRFXPHQW�FODVVL¿FDWLRQ�
DQG�1(5�ZHUH�E\�IDU�WKH�XVH�FDVHV�WKH\�DUH�PRVW�OLNHO\�WR�KDYH��
The chart to the right displays the share of respondents within a 
given group: 63% of respondents who work at companies Using 
1/3�LQGLFDWHG�WKH\�DUH�XVLQJ�1/3�IRU�GRFXPHQW�FODVVL¿FDWLRQ��
ZKLOH�����RI�UHVSRQGHQWV�DW�FRPSDQLHV�WKDW�DUH�([SORULQJ�1/3�
DUH�XVLQJ�LW�IRU�1(5�
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1(5�DQG�GH�LGHQWL¿FDWLRQ�UDWHG�KLJKHU�DPRQJ�UHVSRQGHQWV�LQ�
Healthcare, when compared to respondents in the Technology 
sector or Financial Services: 38% of all respondents who work in 
+HDOWKFDUH�VWDWHG�WKHLU�FRPSDQLHV�XVH�1/3�IRU�GH�LGHQWL¿FDWLRQ��
Privacy regulations in healthcare require that users strip 
(medical) records of any protected health information (PHI)—
WKLV�SURFHVV�LV�NQRZQ�DV�GH�LGHQWL¿FDWLRQ��'H�LGHQWL¿FDWLRQ�KDV�
largely been a manual and labor-intensive process, but in recent 
years, NLP software is being used to partially automate this task.
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NLP Budgets
This survey took place July 5 through August 14, 2020, a 
period when the global pandemic disrupted IT budgets across 
the globe. To gauge the level of spending on NLP, we wanted 
to understand budgets allocated to NLP from the perspective 
of people who have visibility into IT spending within their 
organizations. Recall that Technical Leaders are respondents 
ZKR�GHVFULEHG�WKHLU�UROH�WR�EH�³'LUHFWRU�RU�(QJLQHHULQJ�
Manager” or “Architect” or “VP or CxO.” 

• 53% of respondents who are Technical Leaders stated their 
NLP budget was at least 10% higher compared to 2019.

• 31% of respondents who are Technical Leaders stated their 
NLP budget was at least 30% higher compared to 2019.

• 12% of respondents who are Technical Leaders stated their 
NLP budget has more than doubled compared to 2019.
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Respondents who worked at large companies (5,000 or more 
HPSOR\HHV��DOVR�KLQWHG�WKDW�WKHLU�EXGJHWV�ZLOO�JURZ�VLJQL¿FDQWO\�

• 39% of respondents who worked at large companies stated 
their NLP budget was at least 10% higher compared to 2019.

• 21% of respondents who worked at large companies stated 
their NLP budget was at least 30% higher compared to 2019.
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NLP Libraries
With many more libraries and models to choose from compared 
WR�¿YH�\HDUV�DJR��WKLV�LV�WUXO\�D�JUHDW�WLPH�WR�EH�DQ�1/3�XVHU��
What criteria do respondents use to gauge NLP tools? When 
evaluating an NLP library, survey respondents cite accuracy 
as the most important requirement. Accuracy refers to the 
effectiveness of models (typically pre-trained models) that now 
come with many NLP libraries. These models allow users to 
input text into a pipeline then get common outputs (e.g., tokens, 
lemmas, part-of-speech (POS), similarity, and entity recognition). 

When reviewing these libraries, it’s important to understand 
them as multi-stage pipelines, where a cascade of models gets 
used across each stage of processing. Therefore, there is no 
single metric for accuracy, but instead a cumulative measure 
for any given NLP application based on how these models get 
applied. According to our survey results, users are increasingly 
comparing libraries based on the accuracy of such pre-trained 
models.

Technical Leaders also put a premium on production readiness 
and scalability: about a quarter (23%) of all Technical Leaders 
cited production readiness as the most important criteria.
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Not surprisingly, scalability is an important requirement for 
respondents who work at organizations that process a large 
number of documents each month: a quarter (26%) of all 
respondents who work at companies that process a Large 
Volume of documents each month chose scalability as the most 
LPSRUWDQW�UHTXLUHPHQW��D�¿IWK�������RI�DOO�UHVSRQGHQWV�ZKR�ZRUN�
at Large Companies chose scalability as the most important 
requirement. 

Note that scalability in NLP often differs from other areas of big 
data applications: typically a document must be processed as 
a unit of work, in order to help preserve context. In contrast, 
DSSOLFDWLRQV�VXFK�DV�ORJ�¿OH�DQDO\VLV�FDQ�JHQHUDOO\�VSOLW�WKHLU�
input, distribute, then aggregate quantitative results. In practice, 
this constraint tends to add complexity to the scalability of NLP 
applications.
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Next, we turn to the NLP libraries survey respondents are using. 
A third of respondents (33%) indicated they use 6SDUN�1/3, 
an open source library build on top of Apache Spark, which 
provides Python, Java, and Scala API’s. About a quarter (26%) 
indicated they use VSD&\, an open source NLP library that has 
become one of the most popular NLP libraries in the Python 
ecosystem. Over half of all respondents (53%) used at least 
one of these two libraries. We have conducted surveys on data 
science and machine learning tools, and these two libraries also 
¿QLVKHG�KLJK�LQ�WKRVH�HDUOLHU�VXUYH\V��

5RXQGLQJ�RXW�WKH�WRS�¿YH�PRVW�XVHG�OLEUDULHV�LQ�RXU�VXUYH\�

• AllenNLP is a newer PyTorch-based library for NLP research.

• First released in 2001, QOWN is one of the oldest Python NLP 
libraries.

• 6WDQIRUG�&RUH1/3 is written in Java, but has a Python API.
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The creators of Spark NLP (John Snow Labs) have a 
commercial product aimed at the healthcare sector, so it’s no 
surprise that over half of all respondents (54%) from Healthcare 
signaled that they use Spark NLP. Anecdotally, many people we 
come across in the technology sector use spaCy, something 
that is borne out by our survey. Since spaCy is a library and not 
D�IUDPHZRUN��LWV�LQWHJUDWLRQ�FRVWV�DUH�RIWHQ�ORZHU��DQG�LW�¿WV�ZHOO�
into engineering practices that appeal to software engineers. 
Financial Services have long used NLP and text analytics, and 
many have embedded/legacy applications, where nltk tends to 
be prevalent since it’s been around much longer than the other 
libraries on our list of options.
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$OOHQ1/3�WDUJHWV�UHVHDUFKHUV��DQG�RXU�VXUYH\�FRQ¿UPV�WKDW�LW¶V�
more popular among respondents who are still in the preliminary 
stages of adoption.



19

Once they select and begin using a library, what challenges 
do our respondents face? Accuracy is once again the most 
frequent item cited by all respondents. However, when 
we look at the subset of respondents who are Technical 
Leaders, integration issues, language support, and scalability 
are right there with accuracy as far as pressing challenges 
are concerned. The number of languages supported varies 
across NLP libraries (e.g., Stanford CoreNLP lists six, Spark 
NLP ships with models in 46 languages).

https://stanfordnlp.github.io/CoreNLP/
https://nlp.johnsnowlabs.com/
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Accuracy is a particularly important issue for our respondents 
ZKR�ZRUN�DW�RUJDQL]DWLRQV�WKDW�DUH�VWLOO�([SORULQJ�1/3�
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We also looked at the challenges cited by users of popular 
open source libraries. Spark NLP does better on scalability 
and accuracy compared to spaCy and Hugging Face, but 
less so when it comes to ease of use. Overall, the concerns 
about language support, integration, and lack of functionality 
can be addressed by the extensibility of a given library—e.g., 
how readily developers can extend or add special kinds of 
processing into NLP pipelines for a given application.
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NLP Cloud Services
With the proliferation of NLP services in the cloud, 
companies need not install and manage NLP libraries like 
the ones we listed in the previous section. 77% of all survey 
respondents indicated that they use at least one of the NLP 
cloud services we listed (Google, AWS, Azure, IBM), with 
Google’s service garnering the most users. The share of 
users drops to about two-thirds when we look at the following 
targeted segments:

• When we restrict to respondents who are Technical 
Leaders, 64% of them indicated that they use at least one 
of the NLP cloud services we listed (Google, AWS, Azure, 
IBM).

• When we restrict to respondents who work at companies 
that are Using NLP (companies further along the NLP 
adoption curve), 65% of them stated they use at least one 
of the NLP cloud services we listed (Google, AWS, Azure, 
IBM).
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Close to half (47%) of all respondents who work in the 
technology sector indicated that their company used Google 
Cloud Natural Language API. Over a third (35%) of all 
respondents who work in Financial Services indicated that 
they, too, use Google Cloud Natural Language API.
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Google Cloud Natural Language API also appears to be the 
IDYRULWH�6DD6�IRU�WKRVH�ZKR�DUH�VWLOO�([SORULQJ�1/3��$ERXW�
half (49%) of all respondents who worked in companies that 
DUH�VWLOO�([SORULQJ�1/3�LQGLFDWHG�WKH\�DUH�XVLQJ�*RRJOH¶V�
cloud NLP tools.
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Cloud NLP services are not without their challenges, however. About a third 
(34%) of all Technical Leaders cited data privacy and security (“We’re un-
able or unwilling to share data with a 3rd party”) as a key challenge. Another 
FKDOOHQJH�FLWHG�E\�DERXW�D�WKLUG�RI�DOO�7HFKQLFDO�/HDGHUV�������LV�WKH�GLI¿FXOW\�
customizing models. 

/DQJXDJH�LV�YHU\�DSSOLFDWLRQ��DQG�GRPDLQ�VSHFL¿F��VR�PRGHOV�RIWHQ�PXVW�EH�
tuned and customized. This can be especially painful when a cloud-based 
service is trained for general uses of words, but does not understand how 
WR�UHFRJQL]H�RU�GLVDPELJXDWH�WHUPV�RI�DUW�IRU�D�VSHFL¿F�GRPDLQ��)RU�H[DP-
ple, speech-to-text services for video transcripts from a DevOps conference 
might identify the word “doctor” for nearly every instance of “Docker,” which 
degrades the accuracy of SaaS-based solutions.

The leading reason cited by all respondents (and by Technical Leaders) is 
the cost of using NLP cloud services. These services get expensive as your 
collection of documents grows, thus it’s perfectly understandable why cost 
ranks high among the challenges cited by users of these services. Here’s 
how a few of these services describe their pricing:

• Google: “Your usage of the Natural Language is calculated in terms of 
“units,” where each document sent to the API for analysis is at least one 
unit.”

• Amazon��³$PD]RQ�&RPSUHKHQG�UHTXHVWV�IRU�(QWLW\�5HFRJQLWLRQ��6HQWLPHQW�
$QDO\VLV��6\QWD[�$QDO\VLV��.H\�3KUDVH�([WUDFWLRQ��DQG�/DQJXDJH�'HWHFWLRQ�
are measured in units of 100 characters, with a 3 unit (300 character) mini-
mum charge per request.”

• Azure: “Text Records correspond to the number of 1,000-character units 
within a document that is provided as input to a Text Analytics API request.”

https://cloud.google.com/natural-language/pricing
https://aws.amazon.com/comprehend/pricing/
https://azure.microsoft.com/en-us/pricing/details/cognitive-services/text-analytics/
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Those who are Using NLP face challenges that are some-
ZKDW�V\PPHWULF�WR�WKRVH�VWLOO�([SORULQJ�1/3��DVVXPLQJ�WKDW�
you addressed accuracy challenges earlier on in your adop-
tion cycle, customizing models becomes more critical as you 
use a Cloud NLP service in production.

• 36% of all respondents Using NLP cite customizing models 
DV�D�NH\�FKDOOHQJH��FRPSDUHG�WR�����RI�WKRVH�([SORULQJ�
NLP.

• 21% of all respondents Using NLP cite accuracy as a key 
FKDOOHQJH��FRPSDUHG�WR�����RI�WKRVH�([SORULQJ�1/3�
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As with the case of NLP libraries, about a quarter of 
Technical Leaders (24%) and all respondents (27%) cited 
accuracy as a key challenge facing users of NLP cloud 
services. About half (48%) of respondents who use AWS 
Comprehend cited accuracy as one of their main challenges.
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Data for NLP
)LQDOO\��ZH�H[DPLQH�GDWD�UHVRXUFHV�XVHG�LQ�1/3�SURMHFWV��
'DWD�IURP�¿OHV�DQG�GDWDEDVHV�WRS�WKH�OLVW�RI�GDWD�VRXUFHV�
XVHG�LQ�1/3�SURMHFWV������RI�DOO�7HFKQLFDO�/HDGHUV�VWDWHG�
that Files (e.g., documents) were a source of text for their 
NLP systems.
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Note that input documents are often stored as PDFs: 
FRQWUDFWV��DUWLFOHV��UHSRUWV��¿OLQJV��DQG�PHGLFDO�UHFRUGV��
However, there are many challenges and data-quality issues 
inherent with attempts to extract text from PDFs, and while 
deep learning models have made advances over the past two 
\HDUV��WKHVH�LVVXHV�SHUVLVW��2IWHQ��LW�EHFRPHV�VLJQL¿FDQWO\�
more cost-effective to scan a PDF document and then apply 
OCR to extract its text, prior to use of any NLP library.

$OVR�RI�LQWHUHVW��WKRVH�ZKR�DUH�VWLOO�([SORULQJ�1/3�XVH�
audio data at a higher rate (29% vs. 22%) compared to 
respondents at companies that were further along the 
adoption curve.
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We close by examining how respondents obtain labeled 
data. Data labeling is an important step in many machine 
learning tasks, and text applications are no exception. 
Looking at our entire pool of respondents, about a quarter 
(28%) stated they relied on pre-trained models and thus 
had no need to generate labeled data. But more than a third 
(36%) of all Technical Leaders stated their organization used 
a text annotation tool. Note that labeling and annotation of 
text intersects closely with human-in-the-loop approaches to 
enhance machine learning models in production, which will 
likely continue to rise in industry.
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We get a similar pattern when we examine 
responses to this question based on the stage 
of adoption. A third (34%) of respondents at 
FRPSDQLHV�WKDW�DUH�VWLOO�([SORULQJ�1/3�VWDWHG�WKH\�
used pre-trained models and, thus, did not need 
to generate labeled data. In comparison, more 
than a third (35%) of all respondents at companies 
already Using NLP stated their organization used 
a text annotation tool.



32

Closing Thoughts
Overall, an approximate formula for NLP adoption emerges: the breadth of industry applications grows as 
the level of accuracy increases, especially for use cases that must understand or generate text. Growth in 
business applications is largely due to how NLP enhances automation and scale, enabling the more complex 
use cases to become cost-effective.

While on the surface we talk about text-based data sources as being “unstructured” or “semi-structured,” in 
practice, the semantics that are embedded in text are often highly structured. This is especially the case in the 
PRUH�IRUPDO�XVHV�RI�WH[W��LQFOXGLQJ�OHJDO�FRQWUDFWV��¿QDQFLDO�GLVFORVXUHV��VDOHV�UHSRUWV��SDWHQW�DSSOLFDWLRQV��
SROLF\�KHDULQJV��DQG�VFLHQWL¿F�DUWLFOHV��$V�DGYDQFHV�LQ�1/3�OHDG�WR�$,�DSSOLFDWLRQV�WKDW�FDQ�OHYHUDJH�WKRVH�
embedded meanings within text, and, in turn, generate text summaries that are more readily “consumed” by 
both people and machines, we will likely see much broader industry adoption of NLP.

To date, deep learning applied in NLP has been focused on predicting the next word or character in a text 
sequence—with ongoing improvements in overall accuracy. Related techniques are proving to be powerful in 
RWKHU�ZD\V²H�J���IRU�SUHGLFWLQJ�OLQNV�LQ�D�JUDSK�RU�PLVVLQJ�UHODWLRQVKLSV�EHWZHHQ�REMHFWV�LQ�D�GDWDEDVH��7KHVH�
additional uses of advanced NLP open a much broader range of applications in business areas such as legal 
practices, supply chain management, accelerated development of pharmaceuticals, material science, and even 
in AI used for developing public policy. For a good summary of NLP use cases on the immediate horizon and 
leaderboards for their respective solutions, see NLP Progress.

We should also note that the state of NLP in industry poses somewhat of a dilemma for the cloud providers. 
On one hand, the cloud providers tend to have among the largest AI teams and top R&D talent, they have 
business units which acquire highly valuable, large amounts of labeled data, plus they own the compute 
resources required to train very large machine learning models for NLP, which often have billions of 

http://nlpprogress.com/
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�&ORVLQJ�7KRXJKWV�FRQW��

parameters. It makes sense to expose these enormous, high-performance NLP capabilities via SaaS offerings. 
2Q�WKH�RWKHU�KDQG��VR�PDQ\�RI�WKH�1/3�DSSOLFDWLRQV�LQ�EXVLQHVV�GHSHQG�RQ�GRPDLQ�VSHFL¿F�XVHV�RI�ODQJXDJH��
The cloud providers have been slow to respond to market needs for customizing solutions and extensibility, 
and moreover, have pricing strategies that tend to work against other organizations’ integration efforts. The 
net result is that cloud-based NLP services tend to be perceived as high in cost and low in accuracy. Given 
WKHVH�FRQGLWLRQV��SOXV�D�ORQJ�WHUP�WUHQG�WRZDUG�WKH�FRPPRGL¿FDWLRQ�RI�GHHS�OHDUQLQJ��RSHQ�VRXUFH�OLEUDULHV�
IRU�1/3�KDYH�HQMR\HG�DGRSWLRQ�EDVHG�RQ�WKHLU�UHODWLYH�HDVH�RI�XVH�DQG�H[WHQVLELOLW\�SHU�DSSOLFDWLRQ��ZKLFK�
UHVXOW�LQ�EHWWHU�RYHUDOO�FRVW�HIIHFWLYHQHVV��(YHQ�VR��WHQVLRQ�SHUVLVWV�EHWZHHQ�WKH�SRZHU�DQG�GRPLQDQFH�RI�WHFK�
JLDQWV��ZKLFK�WHQG�WR�IDYRU�RQH�VL]H�¿WV�DOO�VHUYLFH�RIIHULQJV��DQG�WKH�HIIHFWLYHQHVV�RI�RSHQ�VRXUFH�OLEUDULHV�WKDW�
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