
Three comments to Lupe Gomez talk, 31 March

- Initial orthogonality does not imply any time orthogonality
- Counterfactuals
- Collapsibility and SS

Orthogonality in design cannot guarantee orthogonality over time:
If the treatment is effective,

after a while
different effects would be present in different groups and
the two groups will be no longer "comparable".

I.e.: at the beginning the age distribution would be equal for any country;
however, if health care is stronger in one country,
his population would become older,
and CV lethality would be higher in this country.



Counterfactuals.
Classic in philosophy: "if I had caught the umbrella, now I would not be 
soaked". The phrase may be correct, though it "goes against the reality“.
It is a question of what would have happened if I had done something that 
cannot be changed: “counter the facts”.
It starts fixing the outcome variable (as in case-control studies: ‘n’ cases and 
‘m’ controls); and we see the previous exposition as a random variable.
It has some similarities with the third English conditional.
Or with our Latin sentence: "the past enslaves us, the future frees us").
Etiology is a question about the causes; pharmacology about the effects.
Clinicians question if they can do something to change the future: "If I have 
an aspirin, will my headache go away?".
Rubin prefers "missing outcomes" because one of the two potential outcomes 
in each individual, will be non observable, will be missing.
Although the individual causal effect is not observable, the population effect 
still observable: some cases after one treatment, some other after the 
alternate one --although additional assumptions on the form of the effect 
throughout the individuals, are needed.



Collapsibility (or Simpson paradox). 
The squares sum decomposition theorem (see next slide) guarantees that in 
General Linear Models (GLM), for two orthogonal sub-matrices, we will always 
get the same Sum od Squares (SS) (and the same estimated coefficients for 
one of them), regardless of whether the other is on the model or not.
What gave the 'old' definition confusion as “that variable Z, which, when 
adjusted by it, changes the effect of X to Y”.
Since we have no similar theorem in Generalized Linear Models (GLMz), the 
'new' definition says “if two variables X and Z are related, their effects (on Y) 
are confused”.
In GLMz two measures of the effect: individual and populational (marginal)

Z and X independence:

ORZX = 18·18/18·18 = 1

N : Healthy / Dead Treated Control OR

Z1 18:  15 / 3 18:   9  / 9 (15·9)/(3·9) = 5

Z2 18:   9  / 9 18:  3 / 15 (9·15)/(9·3) = 5

Total 36: 24 /12 36: 12 /24 (24·24)/(12·12)=4

Different adjusted or individual (OR=5) to raw or marginal effects (OR=4)
Unadjusted effects depend upon case-mix composition
Adjusted effects are always higher



Orthogonal columns in the design matrix X implies additive SS decomposition

Let the model be Y =   X β +   ε subdividing X in T components
X = { X1 ,  X2 , ... ,  XT}

with vector β: β ’ = { β1' ,  β2' , ... ,  βT’ }
so that: E(Y)  =   X β =   X1 β1 +  X2 β2 + ... +  XT βT

If the columns of Xt are orthogonal (Xt' Xt ’ = 0) among them, then:
(1) SS(b) =  SS(b1)  +   SS(b2)  + ... +   SS(bT)

= b1' X1' Y +  b2' X2' Y + ... +  bT' XT' Y
(2) bt is the estimator of βt

(3) SC(bi) = bi' Xi' Y

Regardeles of the inclusion of the remaining part of the orthogonal matrix in the model.

Exercise:  X =  { X1 ,  X2 }  with  X1' X2 =  X2' X1 = 0 (Orthogonal)
Check: (1)  b1 = (X1’ X1)-1 X1’ Y independent of the inclusion of b2 in the model 

(2)  SS(b1, b2) =  SS(b1)  +   SS(b2) 

Adjusted and unadjusted effects in General linear models (III)

SS(b1) in model Y=f(X1) = SS(b1) in model Y=f(X1,X2)
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