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‘ Why a microscope?

= Horton J. J., Tambe P. (2015) Labor economists get their
microscope: big data and labor market analysis. Big data, 3 (3).
P. 130-137.
o The microscope (XVII Bek) allowed biology researchers to reach a
new level of knowledge, by increasing the level of study detail

o The labor market data are not Big Data
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Traditional statistical sources

Labor market stats (Russian Committee of Statistics, etc.)

Q

Unavoidable lag, since the data need to come from the origin to the
processing body (a state institution), get processed and get published

A certain conservatism in methods: hard to grasp rapid changes in
industries, occupation types, positions/professions, etc.)

The typical detail and update frequency: month(s)
The level of detail (aggregation) is not always as desired

The quality of labor market statistical data is not necessarily high: it
has low priority for the sources (companies), there is “gray”
employment, etc.

Amount of data transferred daily (online channels): 1018
o this is indeed Big Data

Annual increase in created data: over 50%
o of them, 45-90% are never used
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Online Data (OD)

Come from WWW (annual growth of 50%):

o Big volumes of electronic data
o Is a processable representation of the real world

o Is increasingly seen as a source of data by statistical
Institutions, companies, information services, etc.

o Most of the data is unstructured, unless APl is provided

o Employment of Al methods for collection, structuring and
processing of data might be needed

Not all potential objects of analysis have the “online footprint”

o only the ones involved in some kind of “online transactions”

The representation is not the reality
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OD in socio-economic research

The cost/effort is almost independent of the sample size
o The initial (fixed) costs might be high
o The total costs are not necessarily low

The increase in data detail and the collection frequency

o More attributes of the studied objects, larger samples

o Higher personnel skills are needed for the collection and processing
o The OD-specific research problems must be specified

The validity of the results might increase
o The responders’ subjective factors are removed
o The construction of random selection samples is easier

o But the interpretation to reality is an important issue
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OD employment feasibility checklist

A research problem or a customer
o What decisions could be made using the analysis outcome?

Relevant advantages of OD employment
o Frequency/detail? Sample size? Coverage? Costs?

The analyzed object’s “online footprint” exists
o What characteristics need to be collected/monitored?

“Concentration” of the OD sources
o Collecting from fewer number of sources is easier (+ data sync)

Technical aspects of the OD sources
o The more reliable and the more structured, the better

The legal and ethical considerations
o Who is the source of the data and what are their reasons?
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Labor market data sources

LinkedIn — the largest professionals-oriented website in the
world

Q

Q

Q

Growth from 300 million users in 2015 to 740 million users in 2021
About 55 million companies registered

Access is blocked in Russia (does not comply with the personal
data location requirements)

Has few quantitative data, but allows e.g. monitoring of previous
work places, geographic mobillity, etc.

HeadHunter.ru has become the largest platform in Russia

Q

Q

Q

60 million users, 350 thousand companies
About 700 thousand vacancy ads (daily average)
Covers several Russian-speaking countries (3" place in the world)

Other platforms in Russia: zarplata.ru (purchased by HH in
2020), trudvsem.ru, regional websites
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HeadHunter — stats.hh.ru

From 2006 — surveys and occasional “hand-made” reports
o The Russian employers rating

o The Russian universities rating (Moscow)

o “The databank of wages”

o Some of the reports became non-free

Now: stats.hh.ru — free aggregated data from the database
o By regions

o By industries

o By periods (limited)

a

“hh.index” — the ratio between active vacancy and resume ads =
tension in the labor market

Absolute values (numbers, wages) are hard to find
No stats over a year ago
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Screenshot: stats.hh.ru

hh MH}J,QKC MHTepakTuBHas kapta Poccum Buabl cpaBHeHUS My6nukauum O npoekte

Cratuctuka no Poccuum / Cubunpckui hepepanbHbivi okpyr / HoBocubupckast obnactb

Novosibirsk

Vacancy ads growth Resume ads growth Average wages Labor market tension

47819P (=%

cpeniHs peanaracMman

3 people for 1 vacancy
Moderate competition, in favor of

43 984:P 13% employees

cpenHs a

AHBAphb (A y yeM B cpe/Hem no Poccun
THBAPK
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Labor market monitoring software

We developed it in 2011, initially for the Novosibirsk City
Hall department

Has 3 independent modules, launched by schedule or on
request:

Data collection module:

before 2017: web scraping was used (information collected from
web pages using XPath selectors and etc.)

from 2017: data collection via API (the sources started to
provide it)

Data processing and structuring module:
Auto-classification of vacancy and resume ads by industries
Duplicates removal = sync between sources and periods

Analysis and reporting module
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LLMM software: details

Collecting vacancy and resume ads for the Novosibirsk
region and some other Siberian regions of Russia

Q

Q

From 2020, we started collection for St. Petersburg
Contains about 10 million unigue records in the database

The main parameters for the monitoring

Q

Q

Q

The numbers of vacancy and resume ads, the ratio between them
The wages in vacancy ads (proposed)
The wages in resume ads (requested)

Some challenges and highlights

o O O O

The data is incomplete (disconnects, changes in data sources, etc.)
Intelligent classification by industries (+ Other, to be processed)
Methodological: e.g. wages “from X Rub” or “up to Y Rub”
Identification and labeling of duplicates (not deleted)
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Reports: industries by time periods

Hosocubuperai obnacte, sakamcrn 2017 - 2019 ron

01.2017 - 06.2017

07.2017 - 12.2017

01.2018 - 06.2018

07.2018 - 12.2018

01.2019 - 06.2019

07.2019 - 12.2019

KON-EO |Cp 31 KON-BO |Cp 30T KOM-EO |Cp 31 KOT-EO | Cp 31T KON-EO |CP 31T KOM-EO |Cp 31T
Vemyrun HaceneHmo, cepBHCHOE 00CTyKHBAHHE 7 20079,14 |4 40000,00 |8 23312.50 |8 18750,00 |6 15516.67 |27 6800,00

PaboTsl, He Tpebyromre KBAMHQHKAIIIT 12 16634.67 |13 19186.92 |15 12490.00 |31 18494.74 |18 20889.50 |36 21911,97
Obpazoranne, HayKa 36 18998.50 (1785 |15085.60 [3536 |16629.28 |2803 |17671.98 |2855 |18127.50 |3200 |18809.88
Kanposaa cnyxba, ynpasnesne nepcoHanom 4 20587.,50 |6 25708.,33 |12 23080.,83 |2 33250,00 |6 37500,00 |10 42806,00
AnvuHHcTpaTHBHAA paboTa, cexperapuat, AXO 17 23411.76 |44 22517.27 |124 23248.60 |74 23313.16 |89 20039.,55 |140 27213.14
IIponzeoncTEO 36 22986.94 |6483 |17872.65 |15703 |18197.98 |11567 [19725.60 13809 [19348.93 |11993 |20425,29
ITnmesas mpOMBINLIEHHOCT 9 2033933 |1280 |15823.02 |2549 |15871.85 |1432 |16830,31 |1873 |17808.25 |1602 |18764.34
Mapxerunr, pexnaMa, PR 1 22000,00 153 16946.55 (330 16929.97 |201 17981.50 |177 |19835,07 |203 18871.25
KoncanTuHr, eTpaTernueckoe pasBHTHE, VIIPABIIeHHE 1 20000,00 (1427 |23187.48 |3120 (23730,53 |2117 |25078.80 (2371 |25144.39 |1993 |26365,33
Meramnypra, metammioobpaboTia 7 30642.86 305 24803.20 |556  |24759,08 [346 |25952.37 (393 |26826,10 (387 |28146.,83
IOpucnpynesma 1 83000,00 (463 17936.93 |690 1901025 |546 |21131.80 [743 |22473.29 |564 |21618.,93
TIpomancy, 3aKyIKH, cHADKEHHE, TOPTORIA 7 27500,00 |1528 |16766,28 |2564 |16900,35 1729 |18082.66 (2135 |18341,53 |1986 |19057,97
Paboune cniennansHOCTH 5 14750.00 |11 35863.04 |20 19140.80 |31 37458.19 (34 24652.24 |23 20833.26
JnpaBooxpaHEHHE, CIOPT, KPacoTa, COIHANBHOE 0DECIICUeHHE 79 3113218 [1701  |21204.13 |3074 |23237.14 |1839 |27851.43 |2537 |27961.88 |2221 |28200.,63
MHbopMALHOHHEIE TEXHOJIOTHH, TEJICKOMMYHHKALIHI, CBA3D 5 46148,00 |368 33940.40 |656 31055,55 (384 29771,23 |433 30880,34 |408 34523.16
HckyceTBo, KYNBIypa H pasBICUCHE 5 13285.40 239 13127.19 496 1533494 |347 |16311.03 |384 |17961.40 |351 18618.85
MammHoCTpoCHHE 1 0,00 17 23462.,47 |35 2399803 |25 3078952 |29 31518,97 |17 2545294
AKX, sxcomyaTar 1 11000,00 |211 18108.18 [533 18230.26 |572 18574.31 (667 (2111444 |583  |20460.44
Jlerkas mpOMBINUIEHHOCTD 5 20400,00 |63 15884.92 100 1674222 |81 19764.30 |65 18599.23 |94 17532.98
JlecHaa, nepesoobpabaTeiBaroman, HELIHONI03HO-0YMakHAA IPOMBIILICHHOCTE | 3 1500000 | 207 15502.88 |357 16667.83 |269 18553.80 (283 18466,06 (216 18314.01
BesonmacHOCTE, CITYXKOBI OXpAHBL 18 17136.78 |18 13602.28 |62 16210,03 |38 22601,34 |30 16332,67 |30 26013.33
TocynapeTBennas cmyba, HEKOMMEpUECKHE OPTAHH3AINH 4 2156250 |86 21074.45 |200 2352175 |143 23513,18 |167  |24978,90 |100 25137.,50
Tparcnopt, asTobH3HEC, TOTHCTHEA, ckaad, BOJ 3 24900,00 | 781 20803.43 |1709 |21032.45 (1319 |21832.,99 |1505 |[22326,98 |1224 |2478543
Cenberoe X034HCTBO, 3KOMOTHA, BETEPHHAPHA 1 35000,00 |383 13831,08 |1019 |15214.78 |497 |17353.,75 |762 18004.,64 |563 1870747
CTpOHTENBCTEO, PEMOHT, CTPOHMATEPHANE], HENBIDKHMOCTD 10 25750,00 | 564 2358305 |1112 |22834.88 |822 26272.90 |1008 |28523,98 |985 34075,82
®OuHaHCH, KPEOUT, CTPAXOBAHHE, ICHCHOHHOE 0DeCcIIeUeHHE 1 27000,00 |473 21702.87 |1064 |20874.37 |806 2100042 (903 |21668,05 |859 2222423
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Reports: companies

<< BEPHYTBLCA K BHIDOPY PETHOHA M TOOa

HoBocuoupckas odaacts - 2021 .

MouTa Poccum (176)

MNaTepodyka (778)

AO "P3C" (382)

000 "Kptorep Xayc" (296)

MyHKT 0THOpa Ha BOEHHYIO CTY®6EY NO KOHTPakTy no HoBocwBUpCKol 0bnacTu (295)
WM Makees M.O. (293)

People Group, UeHTp nogbopa 1 pasBuTka NepcoHana (261)
TeTpuka (238)

CrbKUpCKas NPoAOBONLCTBEHHAA KOMNaHus (224)
MarHWT, PO3HMYHaA CeTb (220)

PectopaHHaa rpynna "sunnyDayGroup” (213)
000 WHTep-MepcoHan (211)

JCat (210)

BWnaiiH (208)

PaboTyT (198)

Tpy#eHuK (196

MNoyTa Poccum (176

CrbUpCKan reHepupyowwas KomnaHuma (171)
I'BY3 HCO "[dosoneHckas LIPE" (168)

[ MaBHOBOCMBMPCKCT PO (165)

000 "MNexHTa" (153)

][ Mo
F S

EIIEH OIBIT B 3aKYIIKax, OomreTHposaHiH. ONBITHEIH

11

asfIeNcHMH Ha OIaHOYHYIO MPORYKIIHIO,
bI, TIOYTOBBIE CYMKH. KOHTpOIE MCIIONB30BAHIA M OIICHKA
E...

I

pabOTEI He MeHee 2 JIET B 0DIACTH MIPOOBINACHIA H IIPOOa
i B 3aKVIIEAX B...

-

Pabota ¢ ximerTamn (rop.Jimna B2B, B2G), nponaxa yemnyr mourogoii ceasu. Pabora ¢
TEKYIITHMHE KIHCHTAMH, IOHCK MTOTCHIHAIBHEIX. ..

https://hh.my/'vacancy/43874645

2021-04-12
08:10:54

ITouta
Poccun

HavanbHHUK CMEHBI

HeadHunter Gyndumcrra

1638912

2021-04-14
22:50:22

45000-51750
RUR

requirement

Cpennee npodeccnonansHoe 0bpasoparme. ONbIT YIIPABICHIA CKIANCKOH
IEATENBHOCTEE KOMITAHHH © PAsBETBIEHHO CETBI0 CKIANOE HIIM JIOTHCTHKOH B
[PEAIPUATHAX HHTEPHET TOPIOBIIH - OT J...

responsibility

Opranwusanun 3¢ derTneHOM paboTEl cMeHE! Hexa. AHANH3 PE3yIIETATOR
IPOH3BOACTBEHHOH NeATENBHOCTH PAaOOTHHKOE 33 CMEHY, [IPHYHH, BBISEIBAIONINX cOOH B
paboTe, opraHMsala MEPOIIPHATHIA I1O...

https://hh.my/'vacancy/43120603

requirement
Bricuiee 0bpasosaHue (JIOTHCTHEA, CBA3h, SKOHOMHUKA, MATEMATHKA, CTATHCTHKA). JHAHHE
«Excel» — mponBHHYTEIA ypoBeHb: hopMymsL, GYHKIHH, CBONHEIC TAOMHIIBL.

AHATHTHYECKHE CIIOCOOHOCTH: CKIOHHOCTE K CprHyJIESHDPU'I...

HRM, Varna, 2021




‘ Reports: wages comparisons

The dynamics of the wages, online and official (2017-2020)

38000
36000
34000
32000
30000
28000
26000
24000
22000
20000

2017 2018 2019 2020 2017-2020

Proposed wages 23,583 25,287 27,450 29,637 +6504
(in vacancy ads), rub. +7.23%  +8.55% +7.96% +25.67%
Requestedwages 21,678 22,052 22,068 19,745 -1933
(in resume ads), 1ub. +1.72%  +0.08% -10.53% -8.92%
Official wages 32,287 35,686 39.076 41,534 + 9247
(Novosibirsk), rub. +10.53% +9.50% +6.29% +28.64%
Official wages 39,167 43,724 47867  51.352 +12.185
(Russia), rub. +11.63% +9.48% +7.28% +31.11%

—&—Av. wages (official statistics)

- Av. Wages (online data: vacancies)

—@— Av. wages (online data: resumes)
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Highlights in 2020 (Novosibirsk)

In 2020 (COVID-19 pandemic and lockdowns) we saw

rapid drop in requested wages (-10,5%), but no notable

changes in the number of vacancies

o The online supply in the labor market has short-term flexibility,
where as the online demand does not

Correlation analysis by 20 industries:

o Proposed and requested wages (r = 0.525; p = 0.017)

o Numbers of vacancy and resume ads (r = 0.725; p < 0.001)

o Tension and wages are not correlated (r =-0.098)

Online employment suffers from the “double discount”,
probably due to the particular covered positions:

o Proposed wages — only 71% of the official wages

o Requested wages — only 78% of the proposed wages (in 2020)
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Conclusion

Online data analysis is a potentially powerful tool for
economists and sociologists

o The HR Mining is rapidly developing in the world

o Google Scholar: “headhunter.ru” — 430, “LinkedIn L.M.” — 168,000
A microscope sometimes has to be used to hammer nails
o No customer => we have to invent research problems

o Local authorities still do not understand or use online sources
Not everything can be automated, manual work is involved
o collection: changes in data sources, emergence of new ones

o structuring: instability in data models (e.g., industries change)

o analysis: assumptions, data filtering, textual data, etc.

Online data show us online, not real world

o How does online reflect the real economy and society?
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