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At the end of 2013, there were more mobile 
devices than people on earth. – SAP

Smartphone users spend an average of 60 minutes a day. iPhone 
users average 90 minutes a day.
– Experian



THE ACCUSED





Blocks

• Time of Day    (Morning, Noon, Evening)

• Day of the Week  (Mon/Wed/Fri, Tues/Thurs)

• Device      (Apple vs Android)   

• Weeks      (Nov.16 - Nov.20, Nov.23 - Nov.27)



Model Type

yijklm = μ + τi + βj + γk + αl + λm + εijklm

τi = Location, i = 1,2,3,4,5,6 (6 2nd floor, middle 2nd floor, etc.)

βj = Time, j = 1,2,3 (Morning (10), Noon(12), Afternoon(2))

γk = Day of the Week, k = 1,2 (Mon/Wed/Fri, Tues/Thurs)

αl = Device/User, l = 1,2 (Jimmy/Android, Alan/Apple)

λm= Week, m = 1,2

Blocks



Downloads:
Data Appropriate?



Additive Model - Results

We see that all Factors and blocks are significant.



Additive Model - Residuals

- Variances alright
- Normality not bad
- Fits have slight funnel shape

All in all, no major violations

Will a log transformation help?



Log vs Original - Residuals

Original Log



Log vs Original - Normality

Original Log

Not significantly better, we’ll stick with original



Additive - Design Plot



Multiple Comparisons



Multiple Comparisons – Protected LSD

Although the protected LSD results show us this, the method is not very 

reliable and does not correct for multiple comparisons.



Conclusions

As far as downloads go, the test we conducted does not show the six 
points we chose in the library are significantly different from each 
other.



UPLOADS



Data Appropriate?



Additive Model - Results

We see that Location, time, device, and week are 
significant.



Additive Model - Residuals

- Variances alright
- Normality great
- Fits have slight funnel shape

All in all, no major violations

Will a log transformation help?



Log vs Original - Residuals

Original Log



Log vs Original - Normality

Original Log

While fitted residuals look slightly better, normality gets 

wrecked. We’ll stick with original



Additive - Design Plot



Multiple Comparisons

Significant differences between: 
Mid2 – 63

63 - 73

63           Mid3 72 62 73    Mid2

--------------------------------------------------------

----------------------------------------------



Conclusions

•As far as uploads go, the test we conducted shows the only 
difference supported by the data is in between Mid2 – 63, 63 – 73.



THE VERDICT

Mostly not guilty
Maybe some community service


