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Exploring the Job Competencies of Data Scientists Using Online Job Posting
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ABSTRACT

As the global business environment is rapidly changing due to the 4th industrial
revolution, new jobs that did not exist before are emerging. Among them, the job that
companies are most interested in is ‘Data Scientist’. As information and communication
technologies take up most of our lives, data on not only online activities but also offline
activities are stored in computers every hour to generate big data. Companies put a lot
of effort into discovering new opportunities from such big data. The new job that emerged
along with the efforts of these companies is data scientist. The demand for data scientist,
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a promising job that leads the big data era, is constantly increasing, but its supply is not
still enough. Although data analysis technologies and tools that anyone can easily use are
introduced, companies still have great difficulty in finding proper experts. One of the main
reasons that makes the data scientist’s shortage problem serious is the lack of understanding
of the data scientist’s job. Therefore, in this study, we explore the job competencies of
a data scientist by qualitatively analyzing the actual job posting information of the company.
This study finds that data scientists need not only the technical and system skills required
of software engineers and system analysts in the past, but also business-related and
interpersonal skills required of business consultants and project managers. The results of
this study are expected to provide basic guidelines to people who are interested in the data
scientist profession and to companies that want to hire data scientists.
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Content Analysis, NVivo, Word Tree
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(Table 1) Job Competencies of IT Employees

Competencies
1. Critical Analysis & Problem-Solving Skills
Skill 2. Communication Skills
(A learned ability to perform a task)| 3. Conceptualization and Abstraction Skills
4. Skills to Manage Situational Politics
1. Technical Knowledge
Knowledge 2. Work Experiential Knowledge
(Acquired information in specific domain)| 3. Comprehensive Knowledge
4. Contextual Knowledge
Self-Concept (Attitudes, Values, or | 1. Work the Middle Ground(Link between IT and the rest of business)
self-images) 2. Visionary
Traits (Dispositional characteristics) 1. Be Creative
2. Be Open—minded
Motives (Internal drives & need to | 1. Be Passionate
seek achievement) 2. Be Resilient(Conflict Management)

Source: Ho and Frampton[16].
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Moddl 1656 63.4% for Data Scientists
Technology 2985 60.8% Degree No. of ads Percentage
Information 2916 60.5% Bachelor 732 55.0%
1 0,
Env1.ronrr?ent 2265 59.5% Master 629 5189
Engineering 3405 59.5% S
Knowledge 2534 59.2% PhD 45 83.5%
Python 1688 59.1% Total 1330 100.0%
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<Table 4>+ 3¢ 15719] dlo|g z}8kx}o
A 875 Toolell tigk 235 A skt
Pythono] A 2874 12| 59.1%°] AH= o]
71 weokar, SQLe] 50.1% 2 T HAlZ ek
U Kim and Lee[18]9] ol A= Ro] 7H¢
AR i AT A= 390 =Rt RS
T2 FAEA ] AFE-E AL Python HlolE 2}
Sof| gk By dnkAel HwAl s Aleekal
Ao, Algko]l AupaA 71l A Halo] STt
St QoS (HHA SR & AATE kA
o2 folg #8A}7}t S48 oo &
, A 714, o]

T AN

(Table 4) Data Scientist Tools by

Frequency

Keyword # of Freq. % of Ads
Python 1688 59.1%
SQL 1593 50.1%
R 1279 42.9%
Tableau 551 19.7%
Spark 603 19.1%
Excel 484 187%
C 575 17.1%
Java 416 16.8%
Hadoop 348 16.3%
AWS 319 15.0%
SAS 263 12.3%
Tensorflow 201 9.4%
Hive 200 9.4%
Azure 183 86%
Linux 144 6.8%

Plc: A& H A ojw gl To]5o] 144
o2 ydxo 9)=7HN-Gram)?

EL

tlole] HetApo Al 875 = AFE
7] f1eted, Skell A AAjg & 7]9j=
W5 FA Rk ofu e} 27, 370¢] 7]
Ax]o] EAo Bo] st 719 =
3l th NVivoe] Word Tree 2418 0] 83}
7 719] 7191 =(Bigram) & 7

(Trigram)7} 37 57438H=
= N-Gram 4 A A8t} <Table 5>
iﬂ“‘l;ﬁioﬂ 1}1 st AEH dojof 1

én;‘l
o~ 2
= e oo

u Ho
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N

O]‘:} F 7H«] 71N=7E A SR e B
L 719 =E5S BA3 Bigram 4 235
ko 2 7] 7 8k (Machine Learning), % 4+s}
(Computer Science), Hl©]E #}8HData Science)
T 22 54 ol g Ao 7=
gk ofujet 1 ofe] lolAfe] thdztke] A
(Years of Experience) B3t 7] 4ol Al 238}
= Ao® 532 F AATh &= AUl
A 7)< (Communication Skill) 5% ©dlo]& 3}
At a7HE Fag dEFdS & T A
Atk Al 7He) 71 =7t 3 SRt
o] HIEZ #2413 Trigram 4]0 A= 71718
F3F AHd ok 719 =S (Machine Learning
Techniques, Machine Learning Model, Machine
Learning Algorithms, Natural Language Pro—
cessing, Large Scale Data 5)°] AF9]dll $1x]3k
Ao & w|Fo] Kol 7|A gl gk 52
212, 71, 1Al Aol sl 8 Ee
AATE Bk A #7453 (Problem Solving
< o} 2= 9lolt} Bigram 410

g8 ¢
258 2&3 AFYAIA 7]%S Trigram

719EE
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(Table 5) N-Gram Analysis

Bigrams # of | % of Trigrams # of |% of
e Freq | Ads E Freq | Ads
Machine | o o) | o p [Large Datal ogz | )
Learning Sets
Computer Written
S,D 1123|430 | Comm. | 246 | 11.1
clence SklllS
Problem
SD.ata 2218|400 | Solving | 225 | 104
clence SkIHS
v Verbal
Eears 1220]369| Comm. | 183 | 88
D Skills
Comm Machine
OMM- ) 814 | 349 | Learning | 188 | 76
Skills
Tech.
Natural
Data Set | 1210 | 34.6 | Language | 200 | 7.6
Processing
Dat. Machine
An?al 929 | 290 | Learning | 199 | 7.1
alysis Models
719 = BAS 23] dloy 33k dlo]

ot my HE T
wo rlo 2w
o
)
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e 7
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Kim and Lee[22]:= IS TR}l Al 875 =

25 A TS B5738 Todd[39]19] 4 ¥
A5 7|Rke® dloly #}3tate] o ]
&Ysto] g7l A Fe =&
and Lee[18]%= HlolE] #}8fatel A &
25 WA Al ~Z(System Skill), B &Y
22 27 (Business Skill), 12]al 7]&% &
(Technical Skil)2 &3k, AlF4 0
28 278 72 (Development) 2~Z, &4 3}
A (Problem Solving) 22 2, W] ZU2x ~271S
AF#]1 44 (Social), ¥l =Y 2= (Business), 18] 3L
#2](Management)9} #d ~24=2 7|4
208 A ZE o(Software), Y EH Z(Ar-
chitecture/Network), 22]3L s}=¢j o (Hard-
ware)9 1 2~ E A Gl & AT
o ehd EAellA EE3 T8 719 =ES Kim
and Lee[18]7} A &J gk 879 Al 2o &
7|Hko 2 A E555to] <Table 6>9} 2 A3}
£ At} Kim and Lee[18]7F A 2] g+ 87§ <]
ST 2 FolA 7eA 2o £3E Y
EA(3b)(57.1%)9F  3H=9191(3c)(17.1%)°]
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(Table 6) Knowledge Framework

[0) [0) o)
System Skill Class jg d‘;f Business Skill Class jg d‘;f Technical Skill Class f’\ d‘;f
(1a) Development o (2a) Social o (3a) Software o
(Hard Skills) B6% (Soft Skills) %.8% (Hard Skills) I71%
Technology 86.2% Team 86.0% python 59.1%
Analysis 79.6% Communication 785% SQL 50.1%
Design 58.8% collaboration 54.1% machine learning 46.1%
Programming 57.7% group 28.5% R 42.9%
hnpl,?zl;?;agmn/ 47.4% independently 25.9% database/ data warehouse 22.3%
Documentation | 26.8% Interpersonal 12.71% applications 65.4%
Methodology | 200%|  Self-Motivated | 50% [P ‘”S“ahzat;grg‘/Data Process™ | 19505
Data management | 9.9% presentation 185% Platforms 33.4%
prototype 4.3% spark 19.1%
Java 16.8%
tableau 19.7%
((%D;rgussgﬁ;s 76.2% frameworks 16.7%
services 48.1% hadoop 16.3%
Marketing/Sales 33.0% excel 18.7%
Finance 245% tracking 18.4%
accounting 15.3% programming language 14.8%
consulting 14.4% data mining 16.7%
Economic 13.8% SAS 12.3%
C 17.1%
deep learning 11.6%
hive 5.6%
tensorflow 9.4%
linux 9.4%
<2C25¥f“§§i‘f$em 95.5% matlab 68%
responsible 68.8% NoSQL 7.8%
organization 50.2% nlp 6.6%

.. (3b) Architecture/Network

0, )
decisive 41.3% (Hard Skills) 57.1%
planning 35.2% cloud 22.3%
(1b) Problem Solving o . o . o
(Hard & Soft Skills) 94.2% monitor & control 30.8% security 21.1%
Analytical 69.4% training 30.5% networking 18.8%
modeling 63.4% strategy 286% Architecture 15.2%
Math/Statistics 62.3% recommendations 26.2% aws 15.0%
creative/innovative | 51.4% leadership 23.6% web 11.6%
regression 11.2% guidance 187% | azure(F8}9-& AFE ZAE) | 86%
troubleshooting 10.0% dashoboards 15.0% (3c) Hardware(Hard Skills) | 17.1%
forecasting 9.5% propose 9.2% storage/Devices 11.6%
mappings 6.1% | project management 8.4% server 6.6%
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acting as a mentor
34%(173)
advising and sharing knowledge

b
Y mentoring and providing guidance A
working collaboratively
a work setting
in algorithmic and process innovations
architecture, design, implementation a5%(251)
both tactical and strategic decision B

cross functional teams
collaborations and communi of
D ¥ > 'eadseo':hlp = other team

Responsible for technical

on making technical decisions

new project assignments 97%(486)
for < successful study G
the development, validation and delivery

(Figure 2) Word Tree Analysis for Leadership

solving skills to work on
problem < solvers with a passion A

76%(327)

solving using programming language

to achieve goals

creativity

Apply existing and new solutions i —
C pply g in (a31)

72%(312)

Resolve complex issues

change focus
to < the development B
9
drive innovation 95%(403)

(Figure 3> Word Tree Analysis for Creativity
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