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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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(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].

Aol &M d=
Pajo] Be BAL 7] o)A Ha, s}

selape] ofe

=)
R
=
Hl
o,
N

flo
foh
o
] Y

=,
=
:?L_“
re
-
of
N
>,
0 _L|>:{‘
ol
ol
4t
2 oxe Horlo o

4
o,
o,
AC
fd
ol
10,
ol
ol
fd
£
rlr
=
-0,
o,
N
s
X,
fd
%0,
fr 4

A%, B4, B, A7) olulA R Ak A
ek Aol aheich Saif ot al 29}
sk QlotA 7]

%

1
BN
S

N8
o

o R

18
ol o

o

il
Ja

(

o

ko

.y
L}

Lo

<& N

=

y &

~

U

X
o
of\ o
N

=
e
L to

1 M

>
ol
il
rorg
N
N
-0,
EL
N
f
k)
fr

o
S =2 g qooHeoa%t ix

o o

i
=
PX
o

Aot =, o710+ %4 (Knowledge)©
|5 (Skill) 5+ ofy 2} Bl &= (Self-Concept)

7] (Motive), A=A &= AA Q] £ (Trait)

N

3.3 HIOIE mi=tx} o2t

of ool ) AFE W] Aol
o 27he) TEe e #el A b

LaValle et al[17] IBM 7147 29k
AFsted 3070 o/de] Ak 2 1007] =l A1 oF
3000 9] AE7ke ez dazAs A9
ato] 7711 9] dlolE #3827t 7FA a1 glefok
g A AT (1) diolg A12t3, (2)
Al &8 o] A (simulation) 3 AlubE] S A (3)
H|ZU 2 ZRAA Yol 74 28 (4) 397
A oAb M) w3y =3hA A3 (5) ¥ 9
FA B 9 u B 43 6) FH2HY

3}, 283 (7) 3t B

S

@4 2 A



8 AT HAAAY TSR A27H A2%

fo ol
7
I
R
oo
@ o
18 £
g
[@N

ot
=2
=
o

=
IN
L
[
S
1%
Ll

1, &

2]l 71Tr‘4 71] O] , @9, dr
g4 & AZE 27 & Astelrh National
Information Society Agency[Z()]Oﬂ A= dglo]
B #pekate] of ol il (1) S, dlolE nt
o, 71 A8k, Apdo] 7‘1114 Heo] o]
gk o] 24 A2 (2) 2 7l dg %1, (3)
ol A, 5704, w=a]d v e gAe B
A SEY, W) 2Edy, ANAstE Hhe
A5Y de A9, 6) thioRt 8 A%
ArUAlA & 572 Attt Chol3]
<= Hloly #ear S (1) ARV, 2) F

nj
finad
1o,
o,
2

SR SN (1) A, ]

i, (7) EAE A
= AL (9) HEF
107415 AlA8H
g el gk dlolg JerXH A Mz v

AzsE o, FEHOR dole e

@ s, 65 H=Yy
7(

(]

APz 7%l Tt ol H= 2ol ik o3,
BANE 58, o dobbd 2&4 99
2 9% /1RAQ 2] WMo 279
& o 9ot

4. A7AA 2 A

¥ =R AE SIEY 7 Ao EoAe] &
2] A ol kel Hlole] shoihel o

03_?%}7} 71 el AR
] AZEHOZ HiE

ojujA], @t] Q. B HIT L, HloJE AE &

=
& dloly &2E #elstal A5k Vs e
A AlFskal Aok NVivos AHg-sho] 4]
at7] fl8f 7 A e ARE A =Y
Aol gol BRe F E7E 719= 1
wo 7INEe R ohekst BAS AAlET
2 Od‘_rLOﬂH% dlolg Zakate] gk 28
7] {184 *ﬂﬁ]oﬂ/ﬂ 7]— = H

Glassdoor Ao Eoll A data scientistZh= 7]1¢
=2 JeARs A a0d 197 109
7 2kl AA 27 2120709 213071 9] ARE
Bl F 400001 7o) ARE Al &85

ol
2R

5.1 7|9IE HIZEH

PL: ol®l 7917} dole) Bekat A §4n
o 7ha wel Faeh=Tl



28l AEHEE o] &3 doly AeA oF AF g 9
dlole] #sfate] =8 oA us =&} TAE S NETF =%, Python X2
Qe 12} FA o2 v wo] HIEFAS A g Aol FollA FLsHA =l 3Tt =
stol 491 0071 B ¥, mEA S0 & WS Ue 49le] 9 RS saHo
719E F o Qe 7|9 EE ] & & 2 AW RS u, voly #8at= dolE ¢}
FARE SNl b A9EES BUd wEr W Ao gl Qe Ak Aoz
ARFALT, <Table 25 A BHE == F  #@ A% i 499 22 2785, A
ol A9 207) wE] MR A%E wel  Fuleldl 2] vl Fashl 485 4
=t} dlolE(Data)eh= 719 =7 W% Ao FAE & 4 AN 719 E ' S S
L Ao ol SASAAW, AR o dlolE] Hea Aol djg SAL o]
TE 7o R HokE vl 97.8%¢] A& olf] #atx}o] AHE Aolsted HAHE F
oA A H 3 (Experience) 2t 7191 = of ] ATt A FasHA Awd 5 dX|F
7HY Bol s eS¢ ATE 1 HE & WS, 11, 221.
= 4 (Work), 7H¥H(Development), 2~Z (Skill),
a8 AFYA oA (Communication) 52 Pla: HloJE] Fekatel Al Q5 W& %
& o= A% Qi
(Table 2) Keyword Frequency
Analysis(Top 20)
tlo]E] Fstatol Al 21 E = &l o
Keyword Frlgc(l)lllecr)lfcy % of Ads St BA A= <Table 3>0 89k o] Ut}
Experience 11935 97.8% 876/-4 A& B A w5l tal] A=A
Data 22021 97.4% , 71 oA 73271 (55%) 0] BHALeHe S, 63971
Work 028 1% (51.8%)°] AAs}9lE, 1] 3 4571(335%) 7
Development 7267 85.8%
Sidl 4439 2% P aehs e e ol
Communication 3401 785% dlele skt tgk 277 g s ey
Science 4567 74.0% 9 HASE g Ao AFHEES A
Analytics 5751 69.4% Bl £o0® V&1 IS YR &
. o
o | [ g
Learns 4451 64.0%
Analysis 3561 63.8% (Table 3) Level of Education Required
Moddl 1656 63.4% for Data Scientists
Technology 2985 60.8% Degree No. of ads Percentage
Information 2916 60.5% Bachelor 732 55.0%
Envi.ronrr?ent 2265 59.5% Master 629 5189
Engineering 3405 59.5%
Knowledge 2534 59.2% PhD 445 335%
Python 1688 59.1% Total 1330 100.0%
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(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%
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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)
b advising and sharing knowledge
Y mentoring and providing guidance A
working collaboratively
a work setting
in algorithmic and process innovations
architecture, design, implementation a5%(251)
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