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A critical and far from trivial question is
how to process this graphically represented information to produce smart,
meaningful data that can be utilized by
recruiting tools to pinpoint the best
candidates for the vacancy at hand. Before we get into this, we will take a step
back and look at the history of the CV.
Introduction
In recent years, online job and candidate
searches have become increasingly important in most industries and with this,
a growing number of CVs is available in
digital form. At the same time, recruitment processes are being digitalized and
automated. Many of the available recruitment automation tools include scanning resumes for keywords matching
those from the job vacancy in question.
However, such tools are faced with significant challenges because CVs are not
standardized, they do not follow a specific pattern. The type of information
varies, the level of detail, the basic layout.
Now, adding to a long list of challenges,
there is a rising trend of representing skill
levels graphically. This opens up myriad
possibilities. Which skills, what type of
skills, the levels, the maximum number
of levels, and so on. And of course, how
these levels are represented. We have
seen words, percentages, bars, stars, circles, pies charts, smileys, logos – if you
can think of it, it has probably already
been done.

A Walk Through History
First, note that the terms ‘CV’ and ‘resume’
do not necessarily refer to the same thing.
A CV, a curriculum vitae, which is Latin
for ‘course of life’, can be more than 10
pages long – especially in academia. A
resume, French for ‘summary’, is generally
a one-pager. But ultimately, both terms
refer to a document that provides information on a person’s professional background. So, for sake of argument, we
shall think of them as the same thing.
You may have heard that the origins of the
CV can be traced back to Leonardo da
Vinci. There is indeed a document where

da Vinci lists his skills and experience, a
letter written in 1482 to the Duke of Milan
which starts with the following opener:

“My Most Illustrious Lord,
Having now sufficiently seen and
considered the achievements of
all those who count themselves masters
and artificers of instruments of
war, and having noted that the invention
and performance of the said
instruments is in no way different from
that in common usage, I shall
endeavor, while intending no discredit
to anyone else, to make myself
understood to Your Excellency for the
purpose of unfolding to you my
secrets, and thereafter offering them at
your complete disposal, and when
the time is right bringing into effective
operation all those things which,
in part, shall be briefly noted below.”
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Figure 1:
Original CVs From 1930…

…And The 1950s

Admittedly, it is an awesome piece of
writing, but not a CV. It is a cover letter.
Similarly, the letters of introduction circulating in the 16th century were not
CVs, they were reference letters. Up until the 20th century, there was not really
any need for CVs. There was very little
mobility in most societies, people were
usually born into a profession or career.
This occupational mobility rose dramatically with industrialization and the
many other societal changes around
the turn of the last century. With it rose
the need for some form of delivery system to present one’s qualifications and
experience. In Napoleon Hill’s Think and
Grow Rich, a personal development and
self-improvement book first published
in the 1930s, the author advocates what
he calls a ‘brief’ outlining an applicant’s
qualifications. He recommends sending
this together with a cover letter when
applying for a job. The information Hill
states this brief should contain includes
exactly what we expect in a modern CV:
education, experience, qualifications. He
also encourages tailoring the brief to
each prospective position.
Back in the day, resumes also included
personal data such as age, weight, or
even the origin of your parents and your
political affiliation. This type of data was
still considered essential in the 1950s,
when CVs became an expectation on
the job market.
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Image source: https://st.museum-digital.de/index.php?t=objekt&oges=38181&cachesLoaded=true

Image source: https://www.reddit.com/r/NEU/comments/8teaoh/1950s_resume_that_landed_12_job_offers_from_rpics/
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Figure 2:
Bernie Sanders’ CV in the 1980s

The Candidate Experience
With the rise of online CVs and online
applications in the mid 2000s, companies
were starting to struggle with the volume
of resumes and began to turn to Applicant Tracking Systems (ATS) to weed out
unqualified applicants. For a long time,
candidates had been able to rely on their
CV being reviewed by a human, but by
2012, the percentage of large businesses
using ATS software was estimated in the
high 90s. Even job sites like Indeed and
LinkedIn have built-in ATS.

Despite these systems being known to
screen out good candidates – and continuing to do so – HR professionals have
come to rely on them to a large extent.
Thus began the era of gaming the ATS.
Based on the issues of underperforming
ATS, candidates are advised to pursue all
kinds of strategies to “optimize” their resume and increase their chances of making it on to a candidate list. What this
comes down to is submitting a completely
standardized resume that is neither visually appealing, nor shows any personality.
Candidates are told they should ideally
submit their resumes as an .rtf document,

using only ATS-approved fonts, specific
date formatting, no tables or columns, no
lines, no headers or footers, only standard bullet points and traditional section
headings. They are also advised to fill their
CV with keywords matching precisely
those from the job advertisement – both
spelled out and using common acronyms
(but not too many) and try to guess the
exact job titles a recruiter might use in a
search. This advice is especially confusing for candidates because it completely
contradicts the wealth of online advice
on how to stand out from the crowd
with a modern CV.

…modern CV
Figure 3:
ATS-optimized vs.…
A few decades later, in the 1980s, resumes
still included personal data, like this one
of Bernie Sanders in Figure 2 listing date
of birth, marital status and health.
The 1980s also mark the fax machine
entering the mainstream, which is how
recruiters first started being bombarded
with resumes. Up until then, professionals seeking to publicize their resume
would take an ad out in the newspapers,
another strategy that Napoleon Hill had
already listed in Think and grow rich.
However, the true revolution in CV distribution started in the 1990s, driven by
the Internet with increasingly popular
sites such as Monster and CareerBuilder,
along with email and, in the early 2000s,
LinkedIn.
Over the years, the delivery format may
have changed, and the selection of extraprofessional information has been
adjusted. But in its essence, the CV
remains unchanged, and the need for
information on a candidate’s professional
background persists.
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Image source: https://twitter.com/berniehistory/status/1150143226977935366

Image source: https://cdn-images.zety.com/pages/modern_resume_templates_000.jpg
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As unemployment numbers improve, the
search for candidates has become more
challenging and hirers are beginning to
prioritize candidate experience. There
are many websites out there explaining
how to optimize candidate experience
with ATS, but very few address issues
concerning CVs. The ones that do mention them typically just advise to not
compel candidates to manually enter
data that is already contained in their
uploaded CV. But how exactly can this
be achieved without some trade-off? In
an ideal world, recruiters offer a great
candidate experience with simple and
fast application processes, where candidates can upload their uniquely designed CV reflecting their personality
and individuality. This is then perfectly
parsed, delivering all the professional
information recruiters could wish for. In
reality, even with the rapid advance of
AI-based systems, many ATS parsing algorithms are outdated and unintelligent,
often causing essential resume information to get distorted or lost. And there
seems to be a general consensus that
a trade-off is inevitable: either hirers
choose to obtain quality CV information
in the first step of the recruiting process –
and run the risk of disgruntling best-inclass candidates –, or they improve the
candidate experience by not asking too
many questions and then simply make
do with potentially jumbled parsed CV
information – running the risk of great
candidates falling through the ATS. But
is this really the best we can do?
Challenges of CV Parsing
The key component of an ATS to extract
information from a CV is its CV parser.
So let us explore this a little. One phase
of CV parsing is to process extracted information and somehow classify it. The
system needs to decide what type of information is contained in each element
of a given CV: work experience, education, skills, personal information, headers,
dates, levels, etc. This is already a very
complex task and the current state of the
art is to deal with this using an AI-based
approach with models trained specifically for CV content. However, before a
CV parser can even get to this stage, it
needs to recognize and extract information from text and other representations.

Figure 4:
Common
Skill Representations

Figure 5:
Complex
Skill Representations

Optical character recognition (OCR)
plays an essential role in this process
and has come a long way over the past
decade. Nowadays, text characters can
be extracted fairly reliably from just about
any common file format including .pdf,
.jpeg, .png, .gif, .tiff and many others.
But this is only true if the image quality
is adequate and, much more pertinently,
the layout isn’t too complex. As soon
as the document contains layout features such as columns and tables, not
to mention graphical representations,
even the best parsers currently available
fail miserably.
Completely graphical CVs may be reserved for applicants in creative professions – and if you are recruiting in this
area, you may want to skip ATS for the
time being – but in our increasingly visual society, graphical elements in CVs
are spreading like wildfire, particularly
for representing skill levels as in the
examples in Figures 4 and 5. If you
genuinely want to enhance candidate
experience and process their CVs, your
ATS provider needs to start addressing
this up-and-coming trend or your system will miss out on relevant details
and great candidates will continue to
slip through the cracks.
To illustrate how complex this challenge
of graphical representation is, let us tell
you a little about the approach we are
currently working on to parse skill levels. Suppose we decide on a total of
five possible classes corresponding to
levels, namely
•
•
•
•
•

class 1 = Beginner
class 2 = Basic
class 3 = Intermediate
class 4 = Advanced
class 5 = Expert

In the example shown in Figure 6, there
are 5 levels (5 stars). So the number of
highlighted stars corresponds to the
class assigned to it (3 stars corresponds
to class 3). If a CV uses a maximum of,
say, 4 levels or 100%, the indicated levels
shall be converted according to appropriate rules.

Defining these rules is a delicate matter.
If, for instance, someone indicates a skill
level of 3 out of 4, a simple numerical
conversion would deliver a level somewhere between intermediate and advanced, but closer to advanced. Should
this be rounded up to advanced or
down to intermediate? What should this
decision be based on?
Taking a CV saved as an image, the
parser will detect areas containing skill
levels and generate bounding boxes
around them, as well as a classification
of each bounding box based on the indicated level. So how does this detection happen? Our solution is to train an
AI model – a mathematical algorithm –
to recognize these areas using data and
human expert input. This involves first
annotating data: using a special tool,
humans will go through CVs manually

Conclusion – but Not the End
The current state of the art in CV parsing
is still very rough around the edges, and
graphical representations of skills are just
one more in a long list of challenges.
There are many issues to address and
no one-size-fits-all solution. Instead, a
combination of models and approaches
is needed. Here at JANZZ.technology, we
already have the text processing down,
with models trained specifically for CV
content and semantic technology to
translate the myriad variations in occupational phrases to a common vocabulary.
As for visual aspects such as formatting,
layout and graphical representations,
we are currently very actively engaged
in the R&D phase, developing pioneering
technology to tackle this. Our solutions
may not be perfect yet, but we refuse to
ignore these challenges and hand the
problem off to applicants. Our mission
is to help improve the candidate experience by providing efficient application
processes whilst ensuring the candidates’ freedom of individual expression
and creativity.

selecting a bounding box for each object of interest and associating each
bounding box with the corresponding
class. This will be done in the same way
for the various forms of representation
that commonly appear on CVs. It involves annotating thousands of CVs.
Once the data is annotated, the model
can be trained to automatically detect
the areas of interest and transform the
graphical representations of skills into
their corresponding textual descriptions.
In our research we have found that
among the many ways to represent skill
levels, the most common are circles,
stars and bars (see Figure 4). However,
the shapes are often more complex, as
you can see in Figure 5. And the more
complex the representations are, the
greater the challenge is to recognize
and translate them into text.
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Let’s Build Tomorrow’s Workforce.
With Labor Market Solutions That Are
Powered by Cognitive Computing.
More than 140,000 occupations and 2,000,000 skills in up to 40 languages are stored in the
world’s largest knowledge database for the labor market. They form a vast and searchable semantic network:
a constantly learning repository of knowledge that supports AI-driven labor market solutions and data analytics.
We help organizations like the Norwegian Labor and Welfare Administration, MTESS/Paraguay, USAID and
the Inter-American Development Bank and global leaders in HR software and services capitalize on the extensive
intelligence of our unique database, creating entirely new possibilities.
Discover more at janzz.technology

