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Motivation

Goals

* Automated monitoring of the demands of human resources on the
levels of companies, regions and country

* Discovering qualitative and quantitative correlations between labour
market and educational system

* Forecasting the situation on the regional labour markets

Challenges
 Labour market and educational system “speak” different languages
* The data from both sides is not uniform and structured enough
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Initial data sources

Labour market

* Recruitment advertisements
* Job postings, CVs

Educational system
- State educational standards
* Professional standards
* Universities” educational programs
- Expert knowledge on the key points of the professions

29 Sept 2017 S. Belov Automated system to monitor and predict matching of vocational education programs with labour market NEC'2017, Budva, Montenegro



Matching educational programs with real-life

market needs

Education Market
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Picture based on: Gushin A.N., Provisioning of educational process based on FGOS-3 standards by means of educational technologies // Educational technologies. 2013. Ne 4. C. 84-89.

29 Sept 2017 S. Belov Automated system to monitor and predict matching of vocational education programs with labour market NEC'2017, Budva, Montenegro

4/12



Demands for the specialists of economic specialties
v Plekhanov Economic University in regions
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Data processing

Educational and

Data Sources

professional
standards

Educational
programs

Employment ads

Data from employment
services

Collecting

(custom crawlers,

Kafka, Flume)

Preprocessing
(Spark streaming)

HDEFS, lizardfs

SQL DB
(PostgreSQL)

Processing
Models creation Clusterization,
(Spark, language classification Data mining
processing tools, (Spark, language (Spark, notebooks)
wordzvec, ML) processing tools, ML)
B - _ Analysis
Visualization Hypothesis Interpretation
(Contour BI) verification of results
Trending performance and forecasting
Modelling Algorithms assessment Predictions
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Meanings comparison

What is in question

* Vacancies: title, description, requirements, industrial area, etc.
* Education: competencies, skills, experience, pieces of knowledge, etc.

Semantic parsing
* Usually wordings are short (about 10 words)
* Vector representation are in use (word2vec)
* Models are based on big general corpora (like RusVectorés for Russian
language) and custom ones built for the semantic areas
Comparison

- Weighted cosine distance gives good results, however we are considering
other approaches at least for validation
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Sample reports: distribution by area and profession

PacnpegeneHne BakaHCcuUi no npodgeccuam

2017
Cenmatps

- 2017-09-23
OTpacne No CNpaBOYHHEY NpodecCHi

CpenHAR

Hmozo 413981 23 571,00

AeuacmpoeHue 2124 25 369,36
AguauuorHsIl cTeyuanucm co 3HaHUeM KOMIoO3UMH+LL Mamepuanoe 2 16500,00
AsuauUoHHBIN MEXHLUK (MexaHuK) Mo niadepy u deusamenam 21 21611,86
AelaUUoRHBID MexHuK (MexaHur) mo npudopaM U anexmpootopydoeaHLUrD hh 1262370
AsulatlorHBI0 mexHLK (MexaHux) mo paduocobopydoeaHur 62 2787129
AsuauuoHHbIl MEXHLK Mo 20pHYe-CMasoYHLIM Mamepuanam 1 2587043
Huwenep no obcmyxueadun podomomexHuveckuy cpedcme u SeciunomHslx 5 55623 32
MemameneHelx annasamoe '
Humedep no mexHuYeckoMy 0BCyHUEaHUD GeUaULOHHON MEXHLUKU 5 32150,00
MH¥eHED MO 3KCMTEDUMEHIMENEHEIM 0a00Man U MEMHLIM LUCTLIMEHLUAM 20 26300,00
Hu¥eHep o sakcnayamauuy eosdyiuHelx cydoe g 43858,00
HH¥eHep-KOHCIMPYKITIOD (UH¥eHep-NpospaMMuc) Mo paspalfomye KoMimexcoe 9 31916 67
Gopmoeczo obopydoeaHUA SeUaULOHHEIX MeMameneHslX annapanoe '
Hu¥eHep-KoHCMmpyKMop Mo npoeedeHUrd pacyemos no onoedenaHul HasoyI0K Ha 5 24000 00
S2pesamel NemalmensH020 annapanta '
HMH¥EHED-KOHCIMPYRITIOD MO MPOSKIMUDOESHLUK U KOHCMDYUDOEaHUR S8UaLIUOHHOD 13 25445 81
IMEXHUKL
HH¥eHen-mexHoI0e e SeUaCmpoeHUU 1

i Il i =
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Sample reports: high-demand educational profiles

PaCI'IpE,EI,EHEHHE BakKaHcWUW no HanpaslneHuw Oﬁ‘y'-IEHHH

2017

Cenmadps

2017-09-23

DENHAA
Hanpaenenwe oby4eHua ©IOC aapaboTHanA nnara
31.05.01 MNevebdoe deno (YooseHs creluanumemal 31.08. 38 NevefiHas husxynemypa U ciopimueHas 24365 91
MeduluHa fopduxamypal '
240201 CecmpuHckoe deno 13 824 15878,86
19.01.17 MNoeap, koHOumep 11 025 16767 92
23.01.04 Bodumenes 2opodCcK020 3MeKkmpompaHciopma 10 987 2222675
44 02086 MpogheccuoransHoe obyvesue (Mo ompacnam) 44.03.04 Npogheccuoxanedoe obyverue (Mo
10 769 17239,06

ompacaam)
38.01.02 Mpodasel, KOHMPpONeQ-Kacoup 9 488 17092 40
28.03.01 HaromexHomoeUw U MUKDOCUCITIEMHER MexHUKE (YpoeeHs Oaxanaepuama)l 28.04.01 9 000 17966.00
HaHomexHonoeUU U MUKDOCLICITIEMHER MEXHUKE (VDOo8EeHE MasLCITIDam o6 '
2202086 CeapoyHoe npouseodcmeon 84158 2175580
44 03.01 Nedazozuveckoe ofpazoearue (yooeeHs Dakanaepuama) €4 .03 .03 Medazozuveckoe
ofipazogaHue (c deyMA npogunamy nodzomoexu) (vpoeeds Baxkanaepuama) 44.04.04 Nedazozuveckoe 7894 1373572
ofpazogaHue (YooeeHs MagLICITDamyDa)
22.02.02 NumeliHoe npouzeodcmen YEDHBY U UESITTIHLIX MEeITannoe 6 574 22077 18
35.01.11 Macmep censckoxosqaiicmeerHoao npousecdcmea, 35.041.13 Tpaxmopucm-MaLuiuHUc 6 163 20238 00
CEMECKOX0ZRUCITEEHHO20 NpoUzeodCmes. '
38.02.041 JwoHoMuka U Byxeammepcxul ydem (Mo ompacnam) 38.03.01 JxoqoMuxa (YpoeeHs 5985 20724 72
Gakanaspuama) '
11.02.02 TexHuveckoe o0CHy¥UEaHUE U DEMOHITT PEJUOANEKIMPORHON MEXHUKU (10 OMDacnam) 5 956 24971 39
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Vacancies on the map
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Summary

* System is being implemented and already gave some relevant results

* Proposed approach allows to have a quantitative measuring of
matching of educational profiles to real market expectations

« Research is conducted in close touch with Russian Labour Research

Institute, corporate universities and professional standards
committees

* Further developments will be mainly focused on having more data
sources, models’ quality improvements and prediction features
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Thank you!
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