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1.1.
We know based on statistics that if we have total variance and the within group varianceWe know based on statistics that if we have total variance and the within group variance

than the between group variance is calculated as followsthan the between group variance is calculated as follows ::   
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We can then factor out both summations in the equationWe can then factor out both summations in the equation ::   

  

==   --ww xx -- 2w2w xx 𝜇𝜇 --ww 𝜇𝜇∑∑
tt

i=1i=1

∑∑
kk

j=1j=1

xx -- 2x2x 𝜇𝜇 --𝜇𝜇

kk

22
ii ii 𝜏𝜏

22
𝜏𝜏

ijij
22
ii ijij ii jj ijij

22
jj

  

We can then use two very useful propertiesWe can then use two very useful properties,,  which is which is ::   

    xx == t𝜇t𝜇∑∑
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Take two groupsTake two groups ::

Group 1Group 1 ::   11,, 22,, 33{{ }}

Group 2Group 2 ::   44,, 55,, 66{{ }}
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t𝜇t𝜇 ==  3.5 * 6 3.5 * 6𝜏𝜏
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Similar property holds forSimilar property holds for ::   
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Now we can replace these terms in the original equationNow we can replace these terms in the original equation ::   
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Which then simplifies toWhich then simplifies to ::   
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Then cancel the remaining terms and factor out the squared result and you haveThen cancel the remaining terms and factor out the squared result and you have ::     
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ThereforeTherefore,,  it can be shown that the result is equal to the between it can be shown that the result is equal to the between -- cluster variation or cluster variation or 
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