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A Curriculum Study to Strengthen Al and
Data Science Job Competency*
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r Abstra ct-\ According to the Fourth Industrial Revolution, demand for and interest in jobs in the field of Al and
(= - data science - such as artificial intelligence/data analysts - are increasing. In order to keep pace with
this trend, and to supply human resources that can effectively perform such jobs in the relevant fields in a timely
manner, job seekers must develop the competencies required by the companies, and universities must be in charge of
training. However, it is difficult to devise appropriate response strategies at the level of job seekers, companies and
universities, which are stakeholders in terms of supplying suitably competent personnel. Therefore, the purpose of
this study is to determine which competencies are required in practice in order to cultivate and supply human talents
equipped with the necessary job competencies, and to propose plans for the development of the required
competencies at the university level. In order to identify the required competencies in the field of Al and data
science, data on job postings on the LinkedIn site, the recruitment platform, were analyzed using text mining
techniques. Then, research was conducted with the aim of devising and proposing concrete plans for competency
development at the university level by comparing and verifying the results of the international graduate school
curriculum in the field of Al and data science, and the interview results with the hiring managers, respectively, with
the results of the topic model.
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(Table 1) Al-data Science job competency mismatch analysis

2018 2019 2020
Job seekers Recruiters Job seekers Recruiters Job seekers Recruiters
scale(Ranking) | scale(Ranking) | scale(Ranking) | scale(Ranking) | scale(Ranking) | scale(Ranking)
Internship 3.1(6) 4.2(1) 3.2(2) 4.1(1) 3.4(3) 4.2(1)
Leadership 3.2(4) 3.6(8) 3.16) 3.5(8) 3.1 3.8(6)
Knowledge 3.3(2) 3.8(5) 3.4(1) 3.803) 3.502) 4.13)
Certificate 3.2(4) 3.7(6) 3.16) 350 3.009 3.7(8)
Prize 2.98) 3.7(6) 3.22) 3.803) 3.3(4) 4.04)
Project Experience 3.5(1) 3.93) 3.3(2) 4.02) 3.6(1) 4.2(1)
Problem Solving 3.007) 3309 3.10) 3.7(6) 3.200 3.95)
Trendy 3.3(2) 3.9(4) 3.009) 3.7(6) 3.200 3.609)
Communication 2.709) 4.02) 3.4(1) 3.803) 3.3(4) 3.8(7)
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Data Preprocessing

Test Mining Approach
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Prequency Analysis
LDA Topic Modelling
Semantic Network Analysis
Association Keyword Analysis

Comparison Analysis
Recruiter Interview/Topic Model

Proposals to Strengthen Al-Data Science Programs

(O 1) A7 ZHAAI
(Fig. 1) Research framework
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Position Number of Postings Ratio(%)
Staff / Junior 3,895 53
Manager 2,498 34
Director 957 14
Total 7,350 100
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Tokenization

The process of separating words according to spaces

Stopwords

Remove unnecessary words using the Nltk toolkit

Lemmatization

Part of speech variants are readjusted to semantically identical words

Bundled into unified word

Unification of words that have the same meaning but expressed in different forms into one

Noun and adjective extraction

Extraction of meaningful parts of speech group for analysis
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0.7 0
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N / \-\-\’_.\ — N
0.5

y e

0.3

Y e —

01 \\\¥ -10

0 \

1 2‘3‘4‘5‘

6‘7‘8‘9‘10 I 12 13 14 15

' —a— Coherence score 0.3501 1 0.379 1 0.3867 | 0.4412  0.5001 | 0.6208  0.5497 0.5242 | 0.5077 0.5149|0.4713 | 0.4854 | 0.5238 | 0.5302 | 0.5003

|~ Perplexity

‘—7.3123 ‘—7.5353 ‘-7.6904 ‘-7.7002 ‘-7.9047 ‘-9.3098 ‘-9.5923 ‘-9.7321 ‘-9.8842 ‘—10.033 -10.228|-10.347 |-10.501 |-10.602 | -1

(O3 3) Yty ®e Y 22E I8
(Fig. 3) Coherence Score and perplexity graph
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42 Hwste] 2t Aol

| AEIOJE! AfoIetA 0 X o2 2SS Sfet A2iEE ¢ |

1*51 Ao "EHolA A Ex9] Ax(K)E 2

19 3) &%) FEH07 (7)o EFor
} on, AdTA HPE 0.6208% AHEE .
Ag A7t 0.557F dettd, B9340 Fudl
20 A4z 24 Agstrlof 27} gl &5

02 g7k 4 QIti(Newman, 2010).
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rLN
)

LDA E¥RU A%z 67 Agog Hoy
£ 72 4 A9 279 BN FA(Statistics),

TZAE A3 (Project Experience), HAIHY
(Machine Learning), H|ZY2A EA43Z(Business

(2 4) LDA ETIQHZ HMATL
(Table 4) LDA Topic modeling analysis results

Topic Keywords Example sentence of the postings
The ability to use statistics and analytical research to
1 Statistics analytical, statistic, logical, research, | distill complex problems into clear solutions, which
decision, analysis, information leads to better decision making across a given company
as well as to better products.
. . . Require 1 year or more intern experience in data
Project experience, team, communication, e ) . .
2 ) ) . : mining, machine learning or a related team in SaaS$ or
Experience considerate, interaction .
consumer companies.
Machine machine learning, deep learning, Experience with a broad range of ML algorithms:
3 Learnin data mining, predictive modeling, supervised, unsupervised, reinforcement learning; deep
& visualization learning and Natural Language Processing
) ) . Expertise in using applications in business is a plus:
Business business, project, report, product, pert § app . »15ap
4 ) ) } experience of designing a project and building a
Problem Solving | service, platform, problem, design )
business model.
5 Manacement | Manager, leadership, people, control, | Pragmatic ability to manage team projects and
& applicant, partner, direction, status | communicate with partners and team players.
Python, software, tool, java, ¢ . .
6 Programming | technical, language, programming Demonstrable depth of expertise programming in
solution ’ ’ ' Python, Tensorflow, Java, and SQL.
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Iaching Learning
Fesearcher

3M

*Candidate Proflle What you bring:

the company as well as better produect.

experimentation and further address business/product needs
*Eapeeriise with applications in business s a plus

*Experience designing project and bullding business moded.
“Who you are:

business platform.

texhvelp other team membars adopt thase tools and similar spiet

1 more year or intérn exparience in Data mining, Maching Learning or a related field in 5aa% or consumar companlas

sDemonstrable depth of expertise programming in Python, Tensorflow, Java, and SOL.

=A Master's degree or higher in Computer Science, Statistics, Information Systems, Engineering or a related field. FhD prefered

=An ability to use statisties and analytical research to distill complex problems into clear solutions that leads to better deision making across

sCreativity and good judgement for framing problems with statistics and machine learning.

*Experience with a broad range of ML algorithms: supervised, unsupenised, reinforcement learning, deep learning and Nateral Language
Processing,; have a good judgement and reasoning capalElity to choose the appropriate one 0 generate the hypothesis, conduct

=& pragmatic ability to manage team project and communicate with partners and team players.

self-driven and intellectually curlous, with a proven track record using statistics and machine learning to solve analytical problems and make
i Shrong beam pIrr-r willing to make up pt\gJ-:ll_ learmn new platforms and tools, keep updated with advanced ML research/publications, amd
A& combined rassarch and enginesring mindset to pursue oeative ML solutions for preduet amd member sxpardence improvement

*An active listener who can “read between the lines® to infer produet needs and underlying context.
«An open and kind individual seeking to be part of a high-performing, caring team.

(18 4) 4SBT HAE

GIOIE] At 7]t 7|19E &Y

(Fig. 4) Keyword analysis based on job posting text data case

Problem Solving), 22 A E #2] 52|(Management),
273y 9F(Programming) 2 & FoJE g &
ATHCE 4) #=x). 3, EGE oA] 42 7HE A
S5 oA YR FE5to] AAskSIH
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3. 90|2X HEYT 2A(Semantic Network
Analysis)
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(Kim, 2016).
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(Fig. 5) Results of semantic network analysis
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(2 5) G0 2HZat
(Table 5) Results of related word analysis

Position Counts (Ratio, %) Related words
Staff / Junior 3,895 (53) analytical, statistics, research, python, sql, ml, ***
Manager 2,498 (34) teamwork, project, control, ml, experience, statistics, ***
Director 957 (13) leadership, project, management, responsibility, revenue, business, ***
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6. AI'HIOJE| AOIA XS BEIA QRS EX  w]ws)
]

DOl Hw &Y AR 43 gt
A& HFAe QlE S-get AR AlH
BIAE vholyd 7S AR SRl Aol A ofF Afo]da Fof A& Al SR Aol F
T T2 vAE EAS 7ML A mERA, & SZReH, geAte g AA VIS £ 7
Aol A et et BAE BAANE AFolM  JEE FE519 474 £ 2 Aot A4A
AL%} dlofg] Ato]dA HFE e, A4 A&l (TE 6ol AH AT AP AFHE &AL 4 A
Bolet A%o] U RS FIAY ek dolelel ok A G G W FolE WA B9z
o~
o, oHasu
1% 4 LEOL CHE 8 L
BE) BT BAMD MAE EN0M U7 SR AEECHD B 0, ofTie HYHE M1 HESALIR?
., ohi= B M0) mia} CHEX|P, O1E ) iAND IOIE| ADIP A 7| @ B A0 HRE ST D g o RHeE e B!
3 o & . A T .ql.l- ol &)
(2 6) MH QIE{T TR AL
(Fig. 6) Examples of written interviews
H7) QR Hyxiel A% Meint 25 YL
(Table 7) Industry and position information of the interviewee
Industry Position Industry Position
1 Finance Senior Manager 11 Service Senior Manager
2 Finance Senior Manager 12 Service Senior Manager
3 Finance Manager 13 Service Manager
4 Finance Manager 14 Service Manager
5 Finance Manager 15 Service Manager
6 IT General Manager 16 Manufacturing Manager
7 IT Manager 17 Manufacturing Manager
8 IT Manager 18 Startup CEO
9 IT Senior Researcher 19 Startup CTO
10 IT Research Engineer 20 Startup CEO
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(Table 8) Comparative analysis of interview(Financial-IT) and topic model

: Business :
Project . - Machine
. Problem Programming Statistics Management . Others
Experience . Learning
Solving
. business
experience service statistics
K Bank |team programming . leadership ML degree
. platform analytical
experience .
design
interaction L
intern rogrammin statistics
S Card . design prog & analytical degree
team project Python
i research
experience
experience service designin
H. Life p platform - '8NINg
team . Python statistics project degree
Insurance |, . design ;
interaction managing
customer
managin ML
M team player - . naging unstructured )
o . application | programming caring o English
Securities | communication ) mining
leadership e
visualization
team
K. Life | interaction customer - visualization
. - Python statistics -
Insurance | intern decision predictive
team project
team project .
programming
.1.. | team player customer )
K. Mobility . - Python managing
communication | decision ol
interative 4
experience .
team programming analytical
S Telecom | . . needs research ML written skills
interaction Python . )
. information
intern
interaction .
intern judgement rogrammin,
L Telecom . needs prog 8 | statistics
team project o Python
application
team player
team player java e
. . . visualization .
K Telecom | communication | decision tool managing - certificates
) . predictive
interative Software

Hushyi
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(2 9) A YA QIE{Ho EX DOl H|W BMZINAMU|A, HE, AEIEY)
(Table 9) Comparative analysis of interview(service, manufacturing, startup) and topic model
Business Machine
Project Experience Problem Programming Statistics Management . Others
: Learning
Solving
team project business .
team player X . statistics - "
L. Dep o service programming . predictive certificates
communication analytical
. . platform
interative
team business redictive
H. . . service - ) P MS office
. interaction Python statistics leadership | deep .
H-shopping |. platform . English
intern . learning
design
team project . .
team player design programming
L. Mart o customer Python ML
communication .
) . decision sql
interative
intern .
. judgement R
team project ) visualization i
E. mart needs programming - English
team player o predictive
S application
communication
experience
team customer leadership
G. Retail |, ) decision Python
interaction . control
) judgement
intern
. statistics
team project analytical visualization
H. I&D team player . service programming | < leadership predictive loyalty
communication . )
information
team project programming
POS. team player decision Python loyalty
communication sal
experience L
team service statistics
Rocket * |, . Python analytical leadership
interaction platform
) research
intern
\ programming
experience -
Rocket* | team business Python statlst{cs ML
. . Sql analytical
interaction
software
experience judgement designing
Code * team needs Python statistics project MS office
interaction application managing
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H 10) Al-TIO[E] AfO|HA AH2[ZF ot
(Table 10) Al/data science curriculum plan

Topic Proposed Courses

References

* Internship with IT Company

Project Experience * Business Analytics Consulting

* Corporate-linked research programs etc.

* IT industries” recruiter interview
* Case of Univ. of Arizona
* Overall recruiters’ interview

* Platform Business

Solving Business * CRM Data Analysis

* Finance industries’ recruiter interview
* Service industries’ recruiter interview

* Multivariate Analysis etc.

Problems L . . . .
* Optimization & Simulation etc. * Case of Univ. of Minnesota
. * Overall industries’ recruiter interview
* Data Mining for Human Resources . . .
. o * Case of Carnegie Mellon Univ. and Univ. of
Management * Managing Teams and Organizations .
. Minnesota
* Project Management etc. . . L o .
* Finance industries’ recruiter interview
* Regression(Graduate Level) * Overall industries’ recruiter interview
Statistics * Mathematical Statistics * Finance industries’ recruiter interview

* Manufacturing industries” recruiter interview

* SQL, Hadoop and Spark
* Cognitive Computing
* Data Structure and Algorithms etc.

Programming

* Overall industries’ recruiter interview
* Case of Univ. of Texas(Austin)
* IT industries” recruiter interview

* Reinforcement Learning
* Advanced Blockchain
* Web and App mining etc.

Machine Learning

* IT industries” recruiter interview
* Finance industries’ recruiter interview
* Service industries’ recruiter interview
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Analysis’, 12]3 ‘Optimization & Simulation’
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