DMV Workshop 10 – Time Series Analysis
Exercise / Homework: Strong and Weak Seasonality
You will need the datafiles 10-StrongSeasonalityAirPassengers.arff and 10-WeakSeasonalityAirPassengers.arff (available on Moodle).
Learning goals
You will be able to:
· configure Weka’s TimeSeriesForecasting plugin
· explain the role of lagged predictors in forecasting
· interpret forecast plots and error metrics
· identify the impact of seasonality strength on model performance
· justify appropriate lag selection

Task 1 – Forecast the Strong Seasonality Dataset
A1: Add the timeseriesForecaster package and load the data
1. Open Weka → Package Manager
2. Search for timeseriesForecaster
3. Click on Install (make sure that you have no other Weka windows open)
4. Close the Package Manager
5. Open Weka → Package Explorer
6. Load the StrongSeasonalityAirPassengers.arff file
A2: Inspect the dataset structure
1. How many instances are in the dataset?
2. What attributes exist?
3. Which attribute are you trying to predict?
A3: Configure the forecaster
1. With Basic configuration selected, set the following in the Parameters box:
· Number of time units to forecast =12
· Time stamp = month
· Periodicity = <Detect automatically>
· Perform evaluation = True
2. Select passengers in the Target Selection area.
3. With Advanced configuration selected, set the following:
· In Lag creation
· Use custom lag lengths = True
· Minimum lag = 1
· Maximum lag = 12 
· In Evaluation
· Evaluate on training = True
· Evaluate on held out training = 1
· Maximum lab = 12
· In Output
· Output future predictions beyond end of series = True
· Graph target at steps = True
· Target to graph = passengers
· Steps to graph = 12
· Periodicity = <Detect automatically>
· Perform evaluation = True
4. Click the Start button.
A4: Record the results
1. In Output, note the detected periodicity, MEA, and RMSE
2. In Train pred. at steps note how the shape of the predicted cycle (blue) changed
3. In Train future pred. note the shape of the predicted cycle
Task 2 – Forecast the Weak Seasonality Dataset
B1: Apply the same configuration to the WeakSeasonalityAirPassengers.arff 
1. In Output, note the detected periodicity, MEA, and RMSE
2. In Train pred. at steps note how the shape of the predicted cycle (blue) changed
3. In Train future pred. note the shape of the predicted cycle
Task 3 – Investigate Lag Depth
B1: For each dataset, now repeat forecasting using: 
· Max lag = 3
· Max lag = 6
1. Record which configuration produced lower errors
2. Record how the forecast curve changed
Task 4 – Analysis questions
B1: For each dataset, now repeat forecasting using: 
1. Which dataset clearly shows annual seasonality?
2. How did increasing lag dept affect forecasting accuracy for each dataset?
3. Why might a large seasonal lag improve one dataset but not the other?
4. Suppose you were deploying a real business forecast. Which dataset would require more manual modelling descriptions? More monitoring? In both cases explain why.

