
Imputing missing data  

Types: 
Missing completely at random: the missing value has no apparent reasoning for its absence. Its 
absence is not due to its own variable being measured or any other variable  

Missing at random: the missing data is explained by another variable being measured  

- E.g. missing weights. Women are more likely to not report their weights. Missing data is 
explained by vairbale gender rather than weight  

Missing not at random: missing information is explained by the actual variable being measured 

 -. E.g iq test missing. Those of lower iq will be less likely to take test 

- How to imput missing data: 

 - mean or median for NUMERICAL  

- mode for categorical  

                                   

 

       Data formats  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unstructured: 
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SSE is the difference between the predicted line and the actual point  

SSR is the difference between the mean Y and the predicted  

SST is the difference between the mean Y and the actual point  

SST = SSE + SSR 
R^2 = SSR/SST  

 

Interpolation vs extrapolation: 
- Predicting within the given data range interpolation 
- Outside range is extrapolation  

Coefficient of determination: 
- R^2  
- The variation in the dependent variable that is due to the variation in the independent variable 

between 0 and 1  
- How close the values are being predicted by the regression line  

Assumptions about regression: 
- Always linear  
- residual points are independent and random  

Residual: 
- difference between the observed and predicted value  
- residual plot must have 

o constant variation 
o no pattern in plot (independent)  

Multiple regression: 
- multiple independent values  
- values must not be correlated  
- must be independent from each other (check by plotting the independent values against each 

other)  
- if dependent, should choose other points  
- usually plotted on a plane (or higher dimensions for more values) 
- plotted against one dependent value  

Pitfalls of regression 
- extrapolating  
- using correlated independent variaables in multiple regression  
- wrong assumptions/lacking awareness of context  

How to avoid pitfalls  
- avoid extrapolating  
- make sure independent between independent variables in multiple regression  
- use residual plots  
- plot generally to see relationship  
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- Might be because it’s too difficult o generalise or too difficult to group with other entries to 
get k anonymity 

Attacks on K anonymity: 
- Homogeneity: for each set of quasi identifiers, the sensitive information is the same  
- Background: can infer the sensitive information based on outside or background info 

L diversity: 
- Protects against K anonymity attacks 
- Ensures that for each set of shared quasi idenitfer entries there is a diverse set of sensitive 

information so cannot  
- There is at least L different entries of sensitive information for  each set  

 

Limitations of L diversity: 
- May be unnecessary: some info you might not need to protect like people who DON’T have 

HIV  
- Imbalanced number of sensitive info. Say everyone but one has HIV, I can infer the person is 

most likely to have HIV  

Location and Trajectory: 
- Can track the location and the trajectory of people and gain info. 
- Like where they live or work  

Attacks on trajectory 

Inference:  
- I know that either Bob or Lisa goes from home to a hospital every day. I know lisa is 

Japanese and is more susceptible to a virus. She is most likely the one travelling  
- Identify the person and their trajectory based on background outside info 

How to protect against location attack 

Cloaking: 
o Only report the area a person is in big enough that it captures also k-1 other 

individuals locations near by  
o K = 4 means reporting a total of 4 people’s location  

Obfuscation  
o Don’t report exact location but only the general area  

 

Differential Privacy: 
- Withholding information about people in a dataset  

Negative data survey: 
- Ask people to give false information to privatise their information  
- Make inferences of these answers  
- Relies on the honesty of the individuals 
- Is a local type of privacy – individual people are responsible for producing noise  
- Can be difficult to make up questions  
- Increase in choices, increase privacy  
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