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OVERVIEW
In today’s global economy, recruitment, hiring and Talent Acquisition (TA) is a critical differentiator
in being a competitive enterprise. It’s never been more clear to employees and executives alike that
talent is the real key to competing in a changing world. To this end, we have watched the TA tech
scene explode with dozens of new technologies, each one more promising than the last and each one
promising to change the way we hire and work.
One of those that has the most promise is Artificial Intelligence (AI). Perhaps no other technology has
more acutely captured the attention of the TA world than the concept of using Artificial Intelligence
in the TA cycle. This underlying technology today powers everything from job recommendations and
resume parsing to chatbots and everything in between. As this Summary Report will reveal, this is only
just the beginning of what’s coming.
Analyzing this bleeding edge technology segment is not a task to be taken lightly. For this reason
Staffing Industry Analysts and Talent Tech Labs have collaborated on creating an extensive joint report,
capitalizing on the expertise of both organizations to conduct the most in-depth analysis of this dynamic
technology. Collectively, we feel uniquely qualified so due to our extensive prior research on the industry
landscape, our ongoing engagement with the established players in the industry as well as our
deep knowledge of the new startups and the innovation leaders now pushing this technology forward.
The report has been informed by a research effort just concluded by Talent Tech Labs on the uses of AI
in the Talent Acquisition function. This research analyzed just how deep these tools are reaching into
the Talent Acquisition applications available today.
This Summary will provide the highlights of the comprehensive report at a high level in an easy to
consume fashion. The full Report will be available to Staffing Industry Analysts members.
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ROOTS O F TH E T EC H N O LOGY
When Talent Tech Labs issued its first research article on AI in Talent Acquisition about a year ago, it
appeared that there was more hype than science at play. Today however, we have seen a dramatic move
ahead and notable progress applying forms of Artificial Intelligence in many exciting ways to key parts
of the TA function.

“To be true Artificial Intelligence, the technology must first learn
from known inputs, then derive additional layers of abstraction to
reach a prediction that refines itself as the machine learns.”
The term “Artificial Intelligence” is actually an overarching category with several more targeted terms
falling under that heading:
•
•
•
•

Machine Learning
Natural Language Processing
Deep Learning
Neural Networks

These are not the only categories that exist but generally speaking, these are the most common within
the lexicon of Talent Acquisition. Nor are these categories mutually exclusive. AI-enabled technology is
quite likely to combine a number of these “elements” to produce the desired results.

MACHINE LE ARNING
Machine Learning (ML) is a type of Artificial Intelligence that provides computers with the ability to
learn without being explicitly programmed. It works by examining sets of data and uses patterns in that
data to improve a program’s own understanding.
In traditional Machine Learning, the learning process is supervised and the programmer has to be very
specific when telling the computer what types of things it should be looking for when deciding based
on past known outcomes. In advanced ML, unsupervised algorithms learn from inference and not
the programmer.
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N AT U R A L L A N G U A G E P R O C E S S I N G
Natural Language Processing (NLP) algorithms are based on Machine Learning where interpretation can
be made from data that is often ambiguous, like spoken languages are. Context, tone and structures in the
data can be interpreted by the computer. Instead of hand-coding large sets of rules, NLP can rely on Machine
Learning to automatically learn these rules by analyzing large sets of examples.

DEEP LEARNING
Deep Learning is the next step and possibly the most critical aspect on the AI continuum where machines
begin creating true Artificial Intelligence. At its most basic level, Deep Learning can be thought of as a way to
automate predictive analytics.
In Deep Learning, algorithms are stacked in a hierarchy of increasing complexity and abstraction mimicking
the human learning processes. Computer programs that use Deep Learning go through much of the same
learning process. Iterations continue until the output reaches an acceptable level of accuracy. The number
of processing layers through which data must pass is what inspired the term “deep”. The advantage of Deep
Learning is that the program builds the feature set by itself without supervision. Not only is Deep Learning fast,
it is usually highly accurate. Deep Learning programs however require access to immense amounts of training
data and processing power, neither of which were easily available to programmers until the era of big data and
cloud computing.

NEUR AL NET WORKS
To scale Deep Learning across the cloud and all the sources of big data, Neural Networks come into play. A
neural network is a system of hardware and/or software patterned after the operation of neurons in the human
brain. Neural Networks—also called Artificial Neural Networks—are a variety of Deep Learning technologies.
Each of these individual technologies are powerful, but when combined they create opportunities to
eliminate wasted time, improve recruiter productivity, and drive better results across screening, selection,
and hiring practices.
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THE RESEARCH
The research study conducted by Talent Tech Labs explores the depth and breadth of AI as it pertains to
the Talent Acquisition Technology landscape. Talent Acquisition companies from across the Talent Tech
Labs ecosystem responded to this survey during May and June 2017.
Survey responses were received from 105 companies providing the basis for this analysis. Inputs came
from some of the industry’s best-known providers as well as from newer players in the space. We believe
this mix of respondents provides the best insights currently available anywhere for understanding AI’s
penetration into the workforce solutions ecosystem.
According to this research, 73% of providers who responded to the survey are currently using some form
of AI and 22% already have it on their roadmap for implementation within the next 2 years. Cumulatively
that means 95% of all TA solutions will deploy AI in the next several years, making it almost ubiquitous in
a relatively short period of time.

D O E S YO U R S O LU T I O N U T I L I ZE A N Y F O R M
OF ARTIFICIAL INTELLIGENCE?
Yes
No

21.9%
4.8%

Not currently, but it’s on the roadmap

73.3%
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Of companies deploying AI today, we see the use of Machine Learning is the most widespread. This
includes both supervised and unsupervised forms of ML, with more and more moving to unsupervised
over time. From matching candidates to predicting job ad text, there is no limit to the variety of options for
leveraging ML. Natural Language Processing shows up second in terms of penetration. NLP is rapidly gaining
traction due to increasing demand to analyze text and other unstructured data. It is not surprising that,
currently, the use of Deep Learning and Neural Networks are less prevalent given the more complex nature
of these solutions.

WHICH BEST CHAR ACTERIZES THE AI
YO U A R E U S I N G T O D AY ?
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Furthermore, 22% of survey respondents indicated that chatbots were featured within their technology offering.
To illustrate the applications of these technologies, we have grouped them into a few key functional use cases
for ease of analysis.
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MACHINE LE ARNING
APPLIED TO SOURCING
Candidate Identification and Sourcing is one area that held out the greatest need for automation to
assist recruiters identify qualified candidates from the sea of data that exists online about workers
today. This is why matching is the number one functionality providers say they are using ML to address.
HiringSolved has been an early entrant into applying Machine Learning to sourcing. They designed
algorithms to search the entire worldwide web for social profile information to source candidates fitting
a job description or profile they wish to replicate. Their technology assembles profile information entirely
from social sources and can be tuned by the recruiter to increase or decrease sensitivities to certain
elements of the job spec. The machine returns smarter and smarter results based on the recruiter’s
refinement of the role.
Hiretual is another AI-powered sourcing tool that scans the entire internet as if it were its own database.
Search strings are only the start to launching its process, which finds email addresses and contact
information of prospects by leveraging Machine Learning algorithms to find candidates that match job
requirements. Its ML also attempts to predict the candidate’s receptivity to making a move.
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MACHINE LE ARNING FOR
C A N D I D AT E M AT C H I N G & S C R E E N I N G
Similar to sourcing, matching is another time and labor intensive activity for recruiters that can be best
augmented by the right technology. While this concept may sound relatively simple, the core problem
is that the average job posting and the average resume tell two different stories. One tells about the
company, exploring what skills and competencies matter most in a specific role. The other tells a story
of career history and accomplishments from an individual perspective. By analyzing the resume and
pulling out relevant pieces of data, the system can match up the skills with the job requirements to see
if the individual candidate is a match in ways that are far more insightful and accurate than finding word
matches.
Of course what’s most beneficial is that clients get the ability to carry out these functions on an
automated basis. The most advanced systems like the solution from Hired Score are also calculating
factors and ensuring that no bias or adverse impact is occurring in the hiring decision. This makes these
systems most useful in the regulated environment where anti-discrimination measures are essential.

“Algorithms take talent matching to another level. Boolean and
keywords have been the mainstay for years, but they’re very
limited, and literal. They can’t discern context. But Machine
Learning can infer related skills, in the same way a human with
recruiting expertise would.”
– Steve Goodman, CEO and Founder, Restless Bandit
These types of algorithms can sit on top of an applicant tracking system collecting data on hiring
patterns and identifying which candidates ultimately succeed. This feature can quickly analyze a
database of prior applicants and resurface the ones that are most relevant to the current requisition.
Because these are candidates that have already applied to the company, it’s possible that they might be
a “warmer” audience than those available through other typical sourcing channels. This has paid off by
helping companies to discover candidates buried within the ATS that can help to fill new requisitions,
saving time and resources to locate new applicants.
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MACHINE LE ARNING FOR
C A N D I D AT E E N G A G E M E N T
Candidate Relationship Management or CRM is now benefiting from the use of ML. Due to the immense
challenge of knowing which candidates to engage with to reach a desired hiring outcome, ML plays a
role that humans simply can’t.
CRM provider Clinch has deployed ML to identify job site visitors and based on the parts of the site
visited and clicked on, the platform serves up new content on subsequent visits. By learning the
candidates’ interest by the time and attention of past site visits, it intelligently presents new and
progressively more refined information to engage the candidate uniquely on each visit all with the intent
of getting them to actually apply.
Beamery, another recruitment CRM platform, automates the applicant ranking process. Because
timing is critical in recruiting, their system suggests the most valuable time to reach out and connect
with candidates. Recruiters can leverage Beamery’s Machine Learning-powered data matching and
automation systems (Sherlock and Watson) to help them prioritize the candidates that are most
engaged and are the best fit for open and future roles. While automation and Machine Learning are
coming together to create recruitment solutions, the need for human touch within the process is here
to stay.

“Any job that will require an element of empathy is not easily
replaced by AI. The jobs that require finesse, and feeling and
subtlety will still be needed long after the robots take over.
Someone still has to wind the clock.”
– Craig Fisher, CMO at Allegis Global Solutions
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N AT U R A L L A N G U A G E
PROCESSING APPLIED TO
C O N T E X T U A L U N D E R S TA N D I N G
Another area of value is in leveraging Natural Language Processing to understand contextual data.
Companies are sitting on an incredible amount of information that is just waiting to be tapped into.
Tools that can analyze that data, whether structured or unstructured, can help to provide insights by
extracting and displaying intelligence out of raw data and potential avenues to success.
Textio is a great representation of the capabilities of Natural Language Processing. Their system works
by examining more than 250 million jobs and their hiring outcomes. The augmented writing system
then delivers powerful help to recruiters by enabling them to craft better job ads through contextual
information. The system does this by instantly analyzing job posting text content and predicting which
words will have the best reception and impact on candidates.
Brightfield Strategies offers another use case for NLP with a twist. Brightfield’s algorithms break down
job descriptions for clients in its Talent Data Exchange. Instead of relying purely on job titles, which has
been the common practice historically, the system allows users to see prevailing compensation rates for
specific skill sets as derived by their NLP engine and illustrates the specific impact of each. Taking NLP
to the next level, Brightfield is now starting to break down scope-of-work projects in a similar fashion to
right-size labor costing for a given scope of work.
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B O T S A S J U S T A C O M M U N I C AT I O N
M E D I U M T O D AY
The Talent Tech survey revealed that 22% of respondents already have chatbots featured within their
technology offering.
While they receive a considerable amount of media attention due to their novelty, bots are a separate
conversation from the AI discussion. That’s because as things stand today, most bots, though
interactive, simply draw responses from a predefined set of queries. That said, there is value in these
tools to offload tasks and save time for recruiters, which aligns with some of the other benefits that AI
can deliver.
Nonetheless, an increasing number of solutions are deploying bots that are enabled with ML and
therefore become intelligent. We are at the beginning of this trend which will certainly continue. Some
examples of such bots in the market today include:
•

Avrio: Rio, Avrio’s “intelligent bot,” delivers precise matching, customized resumes, and valuable
coaching through its powerful scoring technologies. The bot also engages in human-like
conversations with candidates.

•

Mya: An AI powered chatbot that leverages proprietary Natural Language Processing and Machine
Learning techniques to automate outreach and communications with job candidates.

•

Karen: Karen combines the chatbot innovations listed above for both recruiter and candidate, with
candidate rank to analyze resumes submitted to a job posting and compares them against the job
description, company, team personality, and culture fit.

•

Wade & Wendy: Wade and Wendy are personas that live in the candidate and recruiter’s respective
messaging apps and chats with both to find better fit through the application process and promises
to “build better relationships”.
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P L AT F O R M P L AY E R S
One crucial consideration that will shape the application of AI to recruitment is the role the “platform
players” will opt to pursue. These larger and more influential companies provide core infrastructure for
large swaths of the market and have been amassing huge amounts of data over time.
With, Google, IBM, Microsoft, Facebook, and Amazon among a few others, having gathered vast sets
of data and cloud infrastructure to promote Deep Learning and build Neural Networks, the looming
question is the role they aspire to play in the recruitment space. Several of these players are offering
their cloud infrastructure for AI developers to use. Others are offering “AI as a Service” and allow
startups to build solutions with plug and play Machine Learning algorithms they offer. Alternatively, any
of these platforms could decide to build their own products and by virtue of their scale, could quickly
capture share and leadership in the space. This disruptive specter hangs ominously over the workforce
solutions ecosystem and has the potential to radically alter the competitive landscape.
Google has also offered its AI-powered search capabilities via API to Monster, CareerBuilder, Glassdoor
and other select job boards to improve their respective search capabilities as a partner.
IBM, which pioneered Watson, has now released several new technologies into the Talent Acquisition
space. Their Recruitment solution leverages Watson to rank priorities of open job orders for recruiters.
The system increases recruiter efficiency by prioritizing tasks that need attention. Machine Learning
analyzes applicant flow, previous recruiting funnel statistics, and other signals to indicate whether a job
opening is on or behind schedule.
The degree of open API access or cloud hosting these platforms players choose to offer versus their
own aspirations to build product will have dramatic effects on the ways AI is provisioned. As it now
stands, the capabilities these companies offer to third parties will absolutely accelerate the development
of new products and may even democratize the use of AI across the Talent Acquisition spectrum.
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WHERE WE MIGHT BE IN 2022
While we’ve examined some of the more important aspects of how AI is bringing value to the recruiting
function now, many other areas are ready to be explored. The shortest route to more complex
functionality will be advances in applying unsupervised Machine Learning and truly contextual Natural
Language Processing. As the existing tools become more mature, new capabilities that provide more
insights or better predictions will drive new use cases and opportunities for increased penetration of
these new technologies.

“The recruiting industry is flush with data. Companies are sitting
on gold mines of data that can streamline recruiting. Take an ATS,
for example. As a system of record, there are thousands—and in
cases like GE, millions—of resumes, comments, ratings, and so on
regarding every candidate that ever interviewed for every position.
Other HR tools provide performance data, so theoretically we can
marry those datasets to inform future hires.”
– Will Szerbiack, Greycroft
As technology matures, expect more seamless integration between each area of functionality. Sourcing
to Matching to Selection will be able to flow within continuous function, but it won’t come from any
single silver bullet software provider. Expect instead that the interconnectivity will allow for more
widespread plug and play capacity. Think App Store availability for best of breed TA functions all enabled
by AI plugging into a unified “mesh” for interoperability.
Watch to see the rapid ascension of the voice interface, largely gone will be the days of typing into
keyboards or SMS. With NLP gaining strength, voice recognition interfaces will intercede. We are
already seeing companies integrate voice interfaces like that of Alexa to create and fire off workflows
to start hiring processes. This will have rapidly evolved and ultimately have a huge impact on means
of interviewing and screening. The audio and visual mediums will replace print and text based data
capture. The analysis and use of this unstructured data will be commonplace by 2022.
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Bots will not be limited to “Chat” parries in your messaging platforms exclusively. NLP will not only be for voice
recognition but for responses in contextual exchanges. This is already starting to appear with cutting edge
features today. In the future it will be a standard capability.
Predictive analytics will be so insightful that they will no longer need a team of data scientists to interpret and
instead will be creating outputs that can, by themselves, trigger actions. Like starting to pipeline a key skill that
the systems know will be required based on projects in the work queue. While predictive analytics and talent
pipelining are part of a select few products accessible to the Talent Acquisition market today, these will be
combined and be standard features by 2022.
As AI starts to intelligently enable connection across functional areas that it powers, we see the future state
where systems will be able to proactively identify talent trends by anticipating talent shortages and allow
companies to share talent (including applicants) across corporate entities. The systems will predictively
automate hiring practices with hands-free voice interactions, bringing in humans where human factors are
essential. Spanning into workforce management, AI systems will predictively map optimized workforce mix
across complex environments: full-time vs. part-time, exempt vs. non-exempt, employee vs. subcontractor,
union vs. non-union, and human vs. robotic. While we have not yet reached this point, it appears inevitable
that we will be by 2022, if not sooner.
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A B O U T TA L E N T T E C H L A B S
Talent Tech Labs investigates, researches, validates, and accelerates emerging Talent Acquisition
Technologies, so companies can deploy the best solutions to build better workforces. Our mission is to foster
innovation, and through collaboration, to accelerate technologies to adoption to improve the state of the art
in recruitment.
Talent Tech Labs provides a testing ground for innovative platforms and solutions through our user
community, our co-working space, our technology vetting system, and our research activities.
Learn more: www.talenttechlabs.com

A B O U T S TA F F I N G I N D U S T R Y A N A LY S T S ( S I A )
Founded in 1989, Staffing Industry Analysts (SIA) is the global advisor on staffing and workforce solutions.
Our proprietary research covers all categories of employed and non-employed work including temporary
staffing, independent contracting and other types of contingent labor. SIA’s independent and objective
analysis provides insights into the services and suppliers operating in the workforce solutions ecosystem,
including staffing firms, managed service providers, recruitment process outsourcers, payrolling/compliance
firms and talent acquisition technology specialists such as vendor management systems, online staffing
platforms, crowdsourcing and online work services. We also provide training and accreditation with our unique
Certified Contingent Workforce Professional (CCWP) program.
Known for our award-winning content, data, support tools, publications, executive conferences and events, we
help both suppliers and buyers of workforce solutions make better-informed decisions that improve business
results and minimize risk. As a division of the international business media company, Crain Communications
Inc., SIA is headquartered in Mountain View, California, with offices in London, England.
Learn more: www.staffingindustry.com
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