
Pavel Derkachev, Ph.D.
Lead Researcher, 

Institute of Education, Higher School of 
Economics

pderkachev@live.ru



Thanks to team of project 
‘Atlas of Russian Education’

 Isak Froumin, prof., HSE
 Martin Carnoy, prof., Stanford University
 Vyacheslav Bashev, Ph.D., HSE
 Sergey Barinov, Ph.D., HSE
 Gordey Yastrebov, Ph.D., HSE
 Olga Beshkareva, HSE

2



Problem

 The minimum value of the regions’ budget 
expenditure on general education per 
student in 2012 amounted to 35 thousand 
rubles. In addition, the maximum value is 
252 thousand rubles. Thus, the differences 
reach up to 7 times.

 Meanwhile, schools are required to provide 
the same set of public services, performing 
federal state educational curriculum. And 
the rage of USE results is 20 points.
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Aim of the research

 To estimate contribution of regional 
expenses on education for results of 
Unified State Exam, controlling context 
regional characteristics.

 In other words, to estimate beta coefficients 
of the production function of education
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Production Function of 
Education
 Coleman (1966, USA)
The output of education process: achievement of individual student is 
directly related to inputs, controlled by policy makers (characteristics of 
schools, teachers, curricula) and not controlled (families, friends, innate 
endowment, learning capacity of students)

 Yudkevich, Prakhov (2012, Russia)
Influence of learning outside school on the results of USE: 
expenses on tutors, intensiveness of courses outside 
schools.
 Yastrebov, Bessudnov, Kosaretskiy, Pinskaya 

(2013, Russia)
2-levels regression: school level & municipal level. 
There is no negative influence of marginal social groups on 
students’ results
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Production Function
Z-score (USE) = b0 + 
b1 * Log10 (Budget expenses on primary and 
secondary education corrected by Index of Budget 
Expenses) +
+ b2 * Percent of rural population + 
+ b3 * Percent of population with higher education + 
+ b4 * Gini index + 
+ b5 * Student per Teacher ratio + 
+ b6 * Log10 (Gross Regional Product per capita)
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The study addresses the 
following questions:
1. What factors at the regional level do affect the 

costs of general education? 

Hypothesis: proportion of people with higher 
education, the Gini coefficient, GDP per capita, 
student-teacher ratio, the proportion of the rural 
population. 

Implementation: we can offer a formula to 
determine adjustments volume of transfers from 
the federal budget to the regions.
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The study addresses the 
following questions:
2. Issues of fiscal federalism. 

What is the amount of contributions to the 
regional budget set for taxes? 

Hypothesis: Additional spending on education in 
rich regions have no effect. 

Implementation: it is necessary to redistribute 
more funds through the federal budget.

8



Model 1: Independent variable is 
Z-score of USE math, 2011
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Model 1: Independent variable is 
Z-score of USE Math, 2011
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Model 2: Independent variable is 
Z-score of USE Russian, 2011

11



Model 2: Independent variable is 
Z-score of USE Russian, 2011
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Comments on Summer School on 
Institutional Analysis (1)

 Add independent variables:
 Expenses of householders on tutors outside 

public schools
 Year of USE’s beginning
 Index of Corruption
 Density of population
 Climate indicators
 School recourses indicators (Teachers, Buildings, 

Computers, Internet Connection)
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Comments on Summer School on 
Institutional Analysis (2)

 Add independent variables:
 Test scores of students in schools
 Number of scientists
 Centralization indicators
 Distance from Moscow 

 Switch to panel data analysis
 Transform USE results to the cost of each point of 

USE
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Comments on Summer School on 
Institutional Analysis (3)

 Shift to 2-stage model:
 1 stage: Budget -> Recourses
 2 stage: Recourses -> Results

 Use non-linear transformation of USE, because 
marginal cost of each point of USE increase

 Analyze changes in USE results between 2 years
 Correct endogenic characteristics
 Build model of decision making of funds’ distribution
 Divide expenses on primary and secondary schools
 Eliminate lag between expenses and results
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