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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.

❑ The microscope (XVII век) allowed biology researchers to reach a 

new level of knowledge, by increasing the level of study detail

❑ The labor market data are not Big Data
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Traditional statistical sources
◼ Labor market stats (Russian Committee of Statistics, etc.)

❑ 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

❑ this is indeed Big Data

◼ Annual increase in created data: over 50%

❑ of them, 45-90% are never used



HRM, Varna, 2021

Online Data (OD)
◼ Come from WWW (annual growth of 50%):

❑ Big volumes of electronic data

❑ Is a processable representation of the real world

❑ Is increasingly seen as a source of data by statistical 

institutions, companies, information services, etc.

❑ Most of the data is unstructured, unless API is provided

❑ Employment of AI methods for collection, structuring and 

processing of data might be needed

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

❑ 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

❑ The initial (fixed) costs might be high

❑ The total costs are not necessarily low

◼ The increase in data detail and the collection frequency

❑ More attributes of the studied objects, larger samples

❑ Higher personnel skills are needed for the collection and processing

❑ The OD-specific research problems must be specified

◼ The validity of the results might increase

❑ The responders’ subjective factors are removed

❑ The construction of random selection samples is easier

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

1. A research problem or a customer

❑ What decisions could be made using the analysis outcome?

2. Relevant advantages of OD employment

❑ Frequency/detail? Sample size? Coverage? Costs?

3. The analyzed object’s “online footprint” exists

❑ What characteristics need to be collected/monitored?

4. “Concentration” of the OD sources

❑ Collecting from fewer number of sources is easier (+ data sync)

5. Technical aspects of the OD sources

❑ The more reliable and the more structured, the better

6. The legal and ethical considerations

❑ 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

❑ 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 mobility, etc.

◼ HeadHunter.ru has become the largest platform in Russia

❑ 60 million users, 350 thousand companies

❑ About 700 thousand vacancy ads (daily average)

❑ Covers several Russian-speaking countries (3rd 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

❑ The Russian employers rating

❑ The Russian universities rating (Moscow)

❑ “The databank of wages”

❑ Some of the reports became non-free

◼ Now: stats.hh.ru – free aggregated data from the database

❑ By regions

❑ By industries

❑ By periods (limited)

❑ “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
◼ Здесь скриншоты ХХ



HRM, Varna, 2021

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:

1. 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)

2. Data processing and structuring module:

◼ Auto-classification of vacancy and resume ads by industries

◼ Duplicates removal = sync between sources and periods

3. Analysis and reporting module
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LMM software: details
◼ Collecting vacancy and resume ads for the Novosibirsk 

region and some other Siberian regions of Russia

❑ From 2020, we started collection for St. Petersburg

❑ Contains about 10 million unique records in the database

◼ The main parameters for the monitoring

❑ 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

❑ 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



HRM, Varna, 2021

Reports: companies
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Reports: wages comparisons
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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

❑ The online supply in the labor market has short-term flexibility, 

where as the online demand does not

◼ Correlation analysis by 20 industries:

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

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

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

◼ Online employment suffers from the “double discount”, 

probably due to the particular covered positions:

❑ Proposed wages – only 71% of the official wages

❑ 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

❑ The HR Mining is rapidly developing in the world

❑ Google Scholar: “headhunter.ru” – 430, “LinkedIn L.M.” – 168,000

◼ A microscope sometimes has to be used to hammer nails

❑ No customer => we have to invent research problems

❑ Local authorities still do not understand or use online sources

◼ Not everything can be automated, manual work is involved

❑ collection: changes in data sources, emergence of new ones

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

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

◼ Online data show us online, not real world

❑ How does online reflect the real economy and society?
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