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Course description

In this course, we will study some mathematical and statistical approaches to the
assessment of the basic components of population dynamics (fertility, mortality,
migration and mobility), also some population projection techniques using
software packages.

This course is oriented for master and PhD students who interested for modern
models of population dynamics in relationship with socio-economic indicators of
the development of society.

The students will have possibility to get information about global trends of fertility,
mortality, migration, and factors that cause them scale and direction.

We will discuss specific academic articles (case studies) and provide some
technical skills used in demographic research.
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Topic 1. The use of mathematical methods in modern demography.

Global demographic trends. Population data sources. Distribution of the population
by countries. Analysis of the dynamics of demographic processes using absolute
and relative demographic indicators.

Main software packages used in demographic research.

Preliminary analysis of the demographic data. Description statistics. Graphical
analysis of demographic data. Time series of population dynamics. Population
density. Histogram of distribution. Age pyramids.

Practical case: Population of Brazil.

Topic 2. Fertility models.

Analysis of the dynamics of fertility by countries. Birth rate coefficients system.
Total fertility rate and its dynamics by countries. Dynamics of the average age of
the mother at the birth of the first child. Fertility profiles by mother's age.

Socio-economic factors of fertility.

Practical case: Econometric model of fertility: comparative cross-country study.
Predicting fertility with econometric models.



Topic 3. Mortality models.
Analysis of the dynamics of mortality by countries.

The main causes of death. The structure of mortality by causes in the countries of
the world. Gender differentiation of mortality.

Socio-economic factors of mortality.

Practical case: Cross-sectional econometric model of mortality from external
causes in Russia. Using econometric models to predict mortality. Implications for
population policy.

Topic 4. Models of migration.

Sources of data on migration. Global migration trends. Internal and international
migration. The structure of migration flows. Basic theories of migration.

Socio-economic factors of migration.

Is it possible to predict migration: taking into account objective limitations and the
influence of the state policy of receiving and sending countries in models.

Practical case 1: Using multivariate statistical methods to analyze the migration
attractiveness of territories.

Practical case 2: An econometric model of emigration from Russia in the post-
Soviet period - a regional analysis.

Topic S. Demographic projections.

Classification of demographic forecasts. Forecasting with mathematical functions:
when can we use this approach to population projections and when can we not?

Forecasting using the component method.

Practical case: United Nations Population Projections: Key Parameters and
Methodology. Population projections for countries and regions of the world.

Topic 6. Presentation of individual mini-projects.

* Note: Each topic will be accompanied by practical examples using one of the
software packages.



