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Abstract. Time series analysis is one of the most important areas of
econometrics, focusing on the study of data collected over time. Economic variables
such as gross domestic product, inflation, unemployment, interest rates, and
exchange rates are naturally observed as time series. The main objective of time
series econometrics is to identify patterns, model dynamic relationships, and
forecast future values of economic variables. This thesis examines the theoretical
foundations and main econometric methods used in time series analysis. Special
attention is given to stationarity, trend, seasonality, and autocorrelation, as well as
to widely used models such as autoregressive (AR), moving average (MA), and
autoregressive integrated moving average (ARIMA). The study emphasizes the
importance of time series analysis in economic forecasting and policy evaluation.
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Introduction. Econometrics is a scientific discipline that combines
economic theory, mathematics, and statistical methods to analyze economic data.
One of the most significant branches of econometrics is time series analysis,
which deals with observations recorded sequentially over time. Unlike cross-
sectional data, time series data reflect the dynamic behavior of economic
variables, making their analysis essential for understanding economic processes.
Time series analysis plays a crucial role in both theoretical and applied
economics. Policymakers, financial institutions, and researchers rely on time
series models to forecast inflation, economic growth, interest rates, and other key
macroeconomic indicators. Accurate forecasting helps governments design
effective economic policies and allows businesses to make informed strategic
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The purpose of this thesis is to analyze the main econometric methods used
in time series analysis and to explain their importance in economic research. The
paper discusses fundamental concepts, methodological approaches, and practical
applications of time series econometrics.

Characteristics of time series data. Time series data consist of
observations of a variable collected at regular intervals over time, such as
monthly inflation rates or annual GDP figures. These data have specific
characteristics that distinguish them from other types of data. One important
feature of time series data is temporal dependence, meaning that current values
often depend on past values. This dependence creates autocorrelation, which
must be taken into account when modeling time series data. Ignoring
autocorrelation can lead to biased estimates and incorrect conclusions. Another
characteristic is that time series data often exhibit systematic patterns, such as
trends and seasonal effects. These patterns must be identified and properly
modeled to obtain reliable econometric results.

Seasonality. Seasonality refers to regular and predictable patterns that
repeat within a specific period, such as monthly or quarterly fluctuations. For
example, retail sales often increase during holiday seasons. The trend represents
the long-term movement of a variable over time. For example, economic growth
trends show the general direction of GDP over several years. Identifying the trend
component is essential for long-term economic analysis.

Cyclical component. Cyclical movements are long-term fluctuations
related to business cycles, including periods of expansion and recession. Unlike
seasonality, cycles do not have a fixed duration. The irregular component consists
of random and unpredictable variations caused by unexpected events such as
economic shocks or natural disasters.

Stationarity and its importance. Stationarity is a fundamental concept in
time series econometrics. A time series is considered stationary if its statistical
properties, such as mean, variance, and autocovariance, remain constant over
time. Many econometric models require stationarity to produce valid results.
Non-stationary data can lead to spurious regression, where relationships appear
statistically significant even though they are meaningless. Therefore, testing for
stationarity is a crucial step in time series analysis. Common techniques used to
achieve stationarity include differencing the data and removing trends or
seasonal effects.

Autocorrelation in time series. Autocorrelation measures the corre&
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between a variable and its own lagged values. In economic time series,
autocorrelation is common because current economic conditions are often
influenced by past conditions. Positive autocorrelation indicates that high values
tend to be followed by high values, while negative autocorrelation suggests
alternating patterns. Detecting and modeling autocorrelation is essential for
accurate estimation and forecasting.

Autoregressive (AR) Models. Autoregressive models explain the current
value of a variable as a function of its previous values. An AR model captures the
persistence of economic variables over time. Moving average models represent a
variable as a function of past error terms. These models are useful for capturing
short-term shocks in time series data.

ARIMA Models. The ARIMA model combines autoregressive and moving
average components with differencing to handle non-stationary data. ARIMA
models are widely used in economic forecasting due to their flexibility and
effectiveness. Time series econometric methods are widely applied in various
fields of economics. Central banks use time series models to analyze inflation
dynamics and interest rate behavior. Governments rely on forecasting models to
plan budgets and evaluate economic policies. Financial institutions use time
series analysis to model asset prices and manage risks.

Conclusion. Time series analysis is an indispensable part of modern
econometrics. Understanding the structure and behavior of time-dependent data
allows economists to analyze economic dynamics and make reliable forecasts.
Econometric models such as AR, MA, and ARIMA provide powerful tools for
modeling economic time series. Therefore, mastering time series econometrics is
essential for students and researchers in economics.
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