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Timeseries Analysis 

– From ABT to modelling
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http://tylervigen.com/spurious-correlations
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https://towardsdatascience.com/nicholas-cage-pool-saviour-9c13feafff6f
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• Time series data

• Unit root warning

• A more flexible approach
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Time series data
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Why do we need specific time series tools?

OLS assumptions

1. Random sample

2. Linear relationship

3. No perfectly correlated independent variables

4. Conditional mean is zero

5. Homoscedasticity and no autocorrelation

6. Normally distributed errors

Ordinary least squares (OLS)
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Time series analysis

Classical time series analysis and 
econometrics

• Follows theory closely

• Needs focus on spurious 
conclusions

• Have solutions to specific 
complex problems

Choice 1



Copyr ight © SAS Inst i tute Inc.  Al l  r ights reserved.

Time series analysis

Model selection by forecasting 
abilities

• Follows the data

• Needs stringent focus on data 
understanding and data ethics

• Can handle very complex data 
structures

Choice 2
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Unit root warning
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Spurious regression and unit roots

Autoregression of order 1, AR(1):
𝑦𝑡 = 𝑎1𝑦𝑡−1 + 𝜀𝑡

With unit root 𝑎1 = 1:
𝑦𝑡 = 𝑦𝑡−1 + 𝜀𝑡

With repeated substitution:

𝑦𝑡 = 𝑦0 +෍

𝑗=1

𝑡

𝜀𝑗

The variance of 𝑦𝑡:

𝑉𝑎𝑟 𝑦𝑡 =෍

𝑗=1

𝑡

𝜎2 = 𝑡𝜎2
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www.en.wikipedia.org/
wiki/Stationary_process
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Automated Large Scale Time Series Forecasting

Forecast Horizon

1 Define a holdout period for model selection

Model Training Period

2 Diagnose training history

Seasonality

Causal Events

Outliers

Trend

3 Construct competing models

Model1: ARIMA, f (History, Outliers, Price, Promotions, Inventory, Christmas, Black Friday, Catalog) 
Model2: Exponential Smoothing, f (History, Seasonality) 

Model3: UCM, f (History, Outliers, Price, Christmas, Catalog) 

4 Forecast & evaluate model performance over holdout period

13.64%
Error

11.05%
8.58%

5 Select champion model and refit over entire history6 Produce forecast with events and correction for moving holidays
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SAS Visual Forecasting
Pasi Helenius
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SAS ETS
SAS Econometrics

SAS Visual 
Forecasting

SAS Forecast
Server


