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Where do we spend time?



Research data life cycle – dynamic!



Why discuss data management and 
storage? 

• Save yourself time in the future
• Ensure data integrity
• Retention requirements
• Promote and protect yourself!
• Support open research
• Protect and secure your data



Why discuss data management and 
storage? 

• Save yourself time in the future
• Anticipate possible bottlenecks or roadblocks

• Ensure data integrity
• How would someone else use your data?

• Retention requirements
• Often contractual obligations about how long and where to store data

• Promote and protect yourself!
• Protect yourself against questions of provenance

• Support open research
• Increase your research profile, advance science

• Protect and secure your data
• Don’t leave your data on the street!



1. Anticipate how your data 
will be used

2. Know your use case
3. Keep Raw Data Raw
4. Store Data in Open 

Formats
5. Data should be structured 

for analysis

6. Data should be 
uniquely identifiable 

7. Link Relevant Metadata
8. Adopt Proper Privacy 

Protocols
9. Have a systematic 

Backup Scheme
10. The location and 

method of storage 
depend quantity





• Feature construction (lab)
• Merging & concatenating (lab)
• Impute missing data (class demo/lab)
• Detect outliers (class demo)

Orange for data 
management and cleaning



Outliers



Orange – outlier detection



Orange – Local Outlier Factor



Outlier detection – honest 
truth
• There is no simple solution
• Best practice is to evaluate multiple 

considerations
• Plausibility
• Visual inspection
• Automated algorithms to flag points

• If uncertain, consider models that are robust to 
extreme values (more on this later)



Missing data



Missing data imputation
• Use the mean to fill in the missing value (okay)
• Use the mean for all samples belonging to the 

same class to fill in the missing value: (smart)
• Use the most probable value to fill in the missing 

value: inference-based such as Bayesian formula 
or decision tree or regression (smarter)

• Multiple imputation techniques examining 
sensitivity of estimates to imputation (smartest?)

• What can Orange do for you? (In class!)



Orange – missing data 
imputation



Questions?
Use the chat to let 

me know, I will 
attend in that order.
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Next up, lab

Take a 10 minute break and we will return and go 
through lab.


