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Outline

e Motivation
o Literature Survey
 Research Projects

e 1st and 2nd semester



Why we need to know training needs?

As the technology evolves, the demand for the job
market and the required skills change rapidly.



ldentify training needs by survey or meeting

Set up new training offers

Take several years!

Quicker way to identify potential training needs



Skill Gaps

Realto

"
h q. X / ‘
! 4
Workplace
Finding those gaps by data
science and machine learning




NETFLIX marketing cloud

amazon ,
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Understand customers opinion and interests
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Mining Job Skills

Snapshot data of job ads
MONSTER ‘indeed

one search. all jobs

Information technology (IT) job skills

Compare importance of skills by their term

frequency in job ads. (Chuck, L. et al. IEEE 2010
Skill Frequency (%)
Security 33.29
C/C++ 28.69
SaL 27.57
Pragramming 26.08
Microsoft operating systems 23.18
Java/Java 2 Enterprise Edition/Java to Pythogz 21.09

Leadership 20.10



Longitudinal Analysis

o Collected IT job ads over 3-years period (2002-2005) from
online job board

 Compare how the % of each skill change over time

Prabhakar, B. et al., "IT skills in a tough job market." Communications of the ACM 48.10 (2005)
5.0%

20.0%

Quarter
o Unix Wisdows 4 Unuc

Operational system Database




Skill Gaps

* Questionnaire: perceived skill gaps

[Aken, A. et al., SIGMIS 2007]

 Mismatch of perceived importance
between student and employee

 Compare skill sets from job ads and
curricula of related disciplines. (e.g.,
ACM Curriculum Committee)

[Richard, W. et al. Higher Education Theory and Practice 2016]
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What kind of data can
reflect the training needs?



Digital trace about training needs

Q&A sites
covursera

StackExchange=



Digital trace about training needs

Q&A sites Job Ads

coursera -ndeed

rch. all jobs.

StackExchange= MONSTER



Digital trace about training needs

Q&A sites Job Ads General

Interests

coursera  ‘indeed  Coogle renc

one search. all jobs.

|

StackExchange= MONSTER

WIKIPEDIA
Die freie Enzyklopiidie



Digital trace about training needs

Q&A sites
covursera

StackExchange=



Finding Question Topics in
MOQOCs Forum by Using Stack
Exchange as Training Data

2016 fall



How do | improve LMS / NLMS filter performance?

Are there ways to increase computational performance of a normalized least squares (NLMS)
filter? Multidelay block frequency-domain (MDF) filters have been proposed to do this, but they also
take away from convergence speed and accuracy, because they only update the estimated impulse
response once every block, not once every sample. Are there any other methods?

14

adaptive-filters performance least-squares

share improve this question edited Jun 6 12 at 13:43 asked Aug 16 '11 at 19:13

1 . Jav_Rock Phonon
693 112 117 1122 3,010 112 1120 1156

predict tags of questions in MOOC Forum

@ 1.3.a Lecture question

Migandra Eabu Achanta weak 1+ 141 Cays ago

Suppase the system rlock of your computer has an assacizred frequency of
24KHz What is the period 07 a discrele-t me sinusoid stored on your compulter

s comesponds 5 30007 which topics that students
e e s e p e have the most questions of?

sinusiod is E80v6 - 146.6667He.

Thus the period is 146.667Hz which | am expecting is the answer. Plzgse correct
my understanding as " 46.667 is not ta<ing as correct answer.

Tranks in advance

[ [
O O0Lpvole - Follow 1« Rzply o NzgznZia Eabu Acbanta I ral n I n g n GEd s
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ooursera

I SIGNAL

PROCESSING

Posts: 10,105
Date: 08/2011 - 09/2016

Digital Signal Processing

Posts: 5,910 ”
Date: 02/2013 - 03/2015

200

v More

Signal Processing Stack Exchange is a H
question and answer site for practitioners

of the art and science of signal, image

and video processing. Join them; it only

takes a minute:

Explore Our Questions

® O o

Start 10/17 Week 1 Week 2

image-processing matlab  fit  filters  discrete-signals

fourier-transform frequency-spectrum computer-vision m

0 2 166 Improvement of Minimum descripti

votes answers views linear-algebra

Why do linear phase filters have s



Challenge

Whether the posts of Stack Exchange
and MOOC forum are similar?

conurserqa >Stackexchange

signal processing signal processing

19



Measure Divergence

 Methods: cross-entropy, KL and JS
divergence, and L1, L2 distance

word distribution 1 word distribution 2

divergence between two distributions

20



Divergent 2

Similar

0.5

0.1 0.2 0.3 0.4

0.0

JS divergence

0.509

0.351

0.087

StackExchange StackExchange StackExchange

signal processing signal processing signal processing

StackExchange COUrsSera coursera

signal processing signal processing reactive programing



Summary

 [wo data sets are not similar enough to predict
tags across platforms.

* |n the context of the same platform, we can reach
75% accuracy of predicting tags of new posts in
Stack Exchange.




Digital trace about training needs

Job Ads General
Interests

lndeed Google Trends

rch. all jobs.

MONSTER



Online Job Ads Analysis

2017 spring
work In progress
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Find Jobs Fod Sebadies

‘indeed

engincering jobs in San
Francisco, CA

Frcammansing Inke -

A5 "en
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ergiheering « NY « 1,760 new
ergiwering - N¥C .
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wihnZomies &

Sa lary Cxtirnate
$I00M004 (11162)

C’:rlp’u'l,' SEvicras Find Sesumes

Emcboyors / Past Job

what where

engingcering San Francsco, CA

Jobu T 010w
4 Uploac pour resume - Lot enpluyes fne peu

Soww: alljobas - 1017 run b

Entry Level Patent Agent or Sdentiic/Technical Analyst (5F...- =
Mermizon & Poer s 12 raviaws

3an Franc=co, CA 94705 [Finandal Jistr ot area)

L6 o aress [arad laml prete ved), cremistrg (o d el prafacacd], alacarical anc ne
zempuer soeres, phys ez and mechan ez argineening ...

T Ay Afa-faea joh - Moa

Opcrations Engineer

Slack - Z reviene - San Frencisce, CA

Itiz 2escc n Zan “roncizeo ard roports 10 onc oF cur ergineeing mancge s, Ak lzast
YAars cperaticre enginaering axseriaroa,  large portic s of shick in ..,

& daysogo save job more..

Design Engineer- rew

Autodesk - 177 reieas - San Frencisco, CA

Dragn Fnglnesr * TYM23506 Amedcas Uhited Stares of Smedes Cabarr b Son Fran
Dusaripticn =rntipsl Dutes end Responsibil ties Note: ¥ Loser

1 Ay aga - 5w i.' D Mmoo

Engineering Manager. ..

Twattar - i eulems - San Frarcisco, CA F4103 (Sauk OF Nake: awa)
Aosareessul enginezring manager wilz 4 saccessful cog necring manog erw b
emmnicana faadacsiy o baild mest .

Operations Engineer

San Francisco

This is a senior technical operations position. [t is zased in San Francisco and reports to one of our

eNZINeering managers.

Use your extensive knowledge of Linux and your desire to make everything 'just work! to keep a ¢

kigh-volume weh-app running cptimally.

Fram tracking statistics and managing alerts to deploving new hasts and debugging intricate prad
issues, this rcle requires manzaging alarge and variaed infrastructure as it grows. The position also |
building out the appropriate tools to make your own job easier, planning for future platform growl

anything else that comes up.
Requirements

o Adeepand abiding love of Linux, Or a respectful hatred for it. Either way, you'll need to be ab
sed/aw/erep like a pro.

e Strong background in deployment automation/canfiguration management, especially Chef

+ [Cxperience with virtualized environments [AVS experience a plus)

o Ability to analyze and optimize perform ance in h gw traffcinternet applications

“Job ads provide information about employers’ expectations of
potential employees and other information about evolving skill
sets required in the technology workforce.”

[Hauyan H. et al., SIGMIS’'09]
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Research Goal

Analysis job skill sets using job ads and
find what kind of skills emerged lately.




Challenges

* Online job ads collections

e Extract skill terms from jolb description

Have a MSc in Computer Science, Electrical Engineering or related disciplines.
Ph.D. degree is a plus Have advanced Java, Scala or Python programming skills.
Experience with real-world data is a plus Have advanced data management skills,
including knowledge of data curation, data governance and data stewardship Have
hands-on experience with data manipulation using SparkSQL, Hive, HBase,
Phoenix, Solr or similar using a leading Apache Hadoop distribution.




Challenges

* Online job ads collections
e Extract skill terms from jolb description

Have a MSc in Computer Science, Electrical Engineering or related disciplines.
Ph.D. degree 1s a plus Have advanced Java, Scala or Python programming skills.
Experience with real-world data is a plus Have advanced data management skills,
including knowledge of data curation, data governance and data stewardship Have
hands-on experience with data manipulation using SparkSQL, Hive, HBase,
Phoenix, Solr or similar using a leading Apache Hadoop distribution.

Exploratory analysis on job titles

represent a set of skills



JobApis

Open Source et

General Electric
» fuest G
Location: Eysins
Date: 08/03/2017
Job Codea: ge2-2832193 GE i nagination ot wor k
Categories: Fnginee-ing
Manufacturing / Procuction
Healthcare
Ceneral Eeciric
We offer PHP API clienls for many job boards:
. Apply Now

Apply on the Cempany Ske

« Authentic Jobs [ save Ad [ Email Friend ¢yenint

. Joh Details

¢ -Cw Job Title Saft wae Frginesr (m/f)

« CareersinGovernment Jobid gez-2002193

* LIIgsl Location: Eysins, CHE

+ Dice Description **about Us:**

¢ EIM Trerz |s no other |ife sclences company quite llka SE Healthcare Li“e Sclences. A $5 b lllon bus ness with more

° guh] lb !Qb§ than 11,000 Indiv daals In ovar 103 countries, we are at work enabling a new era In madicire. For more than
60 yeris, GE Healthcare Life Scenwes has glohally suppotad the development and use of new therapies,

° QgRngIQ helping acce erate the ‘aurney fram b ological understanding to cl n cal therapy. GE ealthea-a Life Seiences
wo-ks with cutting edge technclogy enabling ad advarcing the d scovery, diagnosis anc medicel trestments

t of the present and the Future, We are accelerat ng biclegy to ccll therapy in ways nc othor company can.

. vernmen

« [ECE

® Indmd http://expat.careers.adicio.com/jobs/software-engineer-m-f-eysins-95831815-d?

- mm rsite=careercast&rgroup=1&clientid=expat&widget=1&type=job&
- lobs2Careers
* Julu

* Monster.com
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Query : engineering

Source : Careercast

J 0 bAp I S Title : Software Engineer (m/f)

Url : http://expat.careers.adicio.com/jobs/software-

Open Source e

Industry : null

OccupationalCategory : Engineering, Manufacturing /
Production, Healthcare

Country : CHE

Location : Eysins, VD

DatePosted : 2017-05-03T07:00:00+0000

We offer PHP API clienls for many job boards:

» Company {6}
= Adzuna Jobs » Adress {5}
- Authentic Jobs » Salary {3}
« CareerBuilder
. _ » Description {11}
+ Lareercast Description : Software Engineer (m/f) Jobid ge2-
 Careerjel » Other {2 2882193 Location: Eysins, CHE
1 Description **About Us:** There is
» CareersinGovernment no other life sciences company quite
e Craiosli like GE Healthcare Life Sciences. A
- $5 billion business with more than
» Dice 11,000 individuals in over 100
countries, we are at work enabling a
« Elancc new era in medicine. For more than
« Cithub Jobs 60 years, GE Healthcare Life
« GoRemote Sciences has globally supported the
development and use of new
« Government Jobs therapies, helping accelerate the
journey from biological
« IEEL understanding to clinical therapy.
« Indeed GE Healthcare Life Sciences works

with cutting edge technology

= Jobinventory enabling and advancing the

- Jobs2Careers discovery, diagnosis and medical
treatments of the present and the
« Julu future. We are accelerating biology
« Monster.com to cell theram_r_n_x ways no ot_:l}ef_
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Exploratory Analysis

adzuna

Every job. Everywhere.

Year # Jobs # Categories # Job Title Location

2013 244,768 29 135,436 UK

2017 357,750 29 168,143 UK

* How the job ads change between 2013 and 2017
 [wo datasets are In similar context
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Rank of top 10 increasing job
categories

Percentage of Job category

10.00% B 2013
B 2017
7.50%

5.00%

2.50% .
Decreasing

Google Trends
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Increase: Healthcare & Nursing Jobs

Percentage of Job category

10.00% mm 2013

BN 2017
7.50%

5.00%

2.50%

0.00%
-
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2013 - o 2017



Decrease: Energy, Oil & Gas Jobs

Percentage of Job category

10.00% mm 2013

BN 2017
7.50%
5.00%
2.50%
O-OOOA) _-_

(ca
oM
6“0@{.

Oil jobs

Gas jobs AR " [

Energy jobs

2013 2017



0.30%

0.23%

0.15%

0.08%

0.00%

Care
Assistant

iIncreasing job titles

| I [d1d )

Support
Worker

Customer
Assistant

Rank of top 10

Customer
Service
Advisor

Vehicle
Technician

Site Manager

Associate
Dentist

Registered
Nurse

Quantity
Surveyor

Automotive
Service
Advisor

Bl 2013
BN 2017



Increase: Care Assistant

0.30% m 2013
2017

0.23%

0.08%

0.00%

Ca
Assistant
Caregiver

| 'J " " ﬂ“‘ AL

Care Assistant

Fpndy) WAV ‘M

6 Jan. 2013 16 Nov. 20 25 Sep. 2016




Increase: Registered Nurse

030% = 2013

B 2017
Registered
Nurse

0.23%

0.08%

0.00% -

Registered Nurse

2013 “ ' 2017



Increase: Quantity Surveyor

B 2013
= 2017




MWWMWM

Functlonal Programmmg Data Science
Deep Learning Jupyter Notebook
Blockchain Social Media Manager
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Future Works

Have a MSc in Computer Science, Electrical Engineering or 1
Ph.D. degree is a plus Have advanced Java, Scala or Python
Experience with real-world data is a plus Have advanced datz:
including knowledge of data curation, data governance and d.
hands-on experience with data manipulation using SparkSQL

¢ Ski” terms eXtraCtiOn Phoenix, Solr or similar using a leading Apache Hadoop distr
* Detecting emerging skills

o Skill gaps between education
curricula and industrial requirements
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Thank you




