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P6 - Two Paths, One Migration Story : Gase of Germany 4%

Business Challenge

Discover and anticipate migration flows and dynamics to

adapt integration policies, infrastructure and the labor
market.

Analysis objective

The objective of the analysis is to explore and understand
migration dynamics in Germany by distinguishing the

behavior of Germans of foreign origin and foreigners from
an entry and exit point of view in order to anticipate future
flows and inform strategic decisions in economic planning.

Data overwiew

Source: open-source dataset (2000-2024)comes from
Destatis — Statistisches Bundesamt, the official Federal
Statistical Office of Germany.it contains entry and exit of

germans and foreigners and associated migratory balance
and country.

Metric: Number of people entering/exiting Germany per
year

Rows : Over 2900 rows

Cleaning data

To ensure a reliable analytical foundation, | cleaned the migration
dataset using the techniques required . This consistent
data-quality process was applied throughout the project—
including supervised and unsupervised modeling and spatial

analysis—to maintain accuracy and comparability across all
stages.

Analytical Approach

The project combines descriptive analysis, geographic
visualization, correlation checks, machine learning regression,
and a SARIMA model to understand migration patterns and
forecast future trends.



ANALYSIS & INSIGHTS
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Correlation analysis in Python highlights a clear divide between Germans and
foreigners: their migration patterns differ sharply. Foreigners show strong
long-term stability in Germany, whereas Germans display significantly higher
mobility. The most notable contrast comes from departures—German outflows
heavily influence their migration balance, while departures among foreigners

have minimal impact.

One insight dominates the whole picture: foreigners are the primary
contributors to Germany’s positive migration momentum, while Germans
consistently show a/stronger tendency to leave.



ANALYSIS & INSIGHTS

Using unsupervised machine learning, | created clusters
that group countries based on similar migration
behaviors.

Clusters reveals common dynamics despite diverse
geographical contexts. This segmentation facilitates
comparative analysis and highlights structural trends
often invisible in raw data.

Scatter plot 2 reveals largely stable German mobility,
where clusters distinguish a majority group with low
movement, some more active variations, and an isolated
case that K-Means identifies as an atypical migratory
episode.

Scatter plot 1 highlights a largely static foreign
migration, where the clusters reveal a silent norm, a few
more dynamic countries, a slight variation in the center
and an isolated case marking an atypical migratory
episode.
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FINDINGS & RECOMMENDATIONS
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SARIMA Forecast
The model shows an upward trend with seasonal peaks, but the 25-year
series is too short for reliable long-term forecasts, increasing uncertainty.

Regression Model
Outliers and non-country-specific numerical entries weaken model
performance and reduce interpretability.

Dataset Structure
Missing country identifiers limit geographic analysis and obscure regional

migration patterns. -
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https://github.com/bouaskeroussama4-jpg
https://public.tableau.com/app/profile/oussama.bsr/vizzes

What Comes Next
gjoOoig Strengths Demonstrated
I'm planning to apply Clustering with python by Creating new

| had many options to choose from, with several projects and segments from client database in order to be able to serve customers
questions | constantly ask myself. | was particularly curious to specific to their needs.

explore the dynamics of migration in Germany, and |
managed to uncover valuable insights into these questions
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« «) Moment of struggle [1_?_[ Final Thoughts

Among the vorio_us challenges | fo_ced, sourcing the dataset I'm very happy and proud to have carried out this project from
was one of the biggest. | was worried that | wouldn’t be able sourcing the dataset all the way to visualizations and insights
to find what | needed within a reasonable timeframe while : . . .
: : ) : : ) using advanced analytics. Completing this end-to-end process
still meeting all the criteria required by the instructions. _ _ [ ]
Fortunately, | managed to find the right dataset in record time makes me confident in my ability to take on more complex
projects and contribute effectively in a professional environment

Another major challenge was the time-series analysis. |
tested many models and tried different approaches to obtain
an acceptable forecast: adjusting the variables (lags),
modifying the forecasting horizon, regrouping the data to
stabilize the series, and more. Despite these efforts, | believe
there are still many methods to explore in order to further
improve the quality of the predictions
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