Notes on the analysis of adoptiveIQ.csv

Background to the study:  
	The larger picture: which has a larger effect on IQ: your genetics or conditions when being raised?
French researchers used adoption registries to identify the biological and adopting parents of adopted children.  Both sets of parents were classified by socioeconomic status (SES) based on public information.  The High group of parents was in the top 20% of SES; the Low group was in the bottom 20% of SES.  This was done for each set of parents, creating 4 groups of kids.  They then randomly chose 10 kids from each group and gave them IQ tests.  One group only had 8 kids, however.

The data is an unbalanced 2 way factorial treatment design.  The factors are adoptive parent’s SES group (2 levels, High or Low) and biological parent’s SES group (2 levels, High or Low).

The questions are:
	Averaged over biological parent’s group, what is the difference between adoptive High and Low?
		This estimates the effect of conditions when being raised.
	Averaged over adoptive parent’s group, what is the difference between biological High and Low?
		This estimates the effect of genetics.
	Is there an interaction between the two factors?

What is the most appropriate response variable?  Plots suggest the untransformed IQ score is very appropriate.  The boxplot of observations within each of the four groups suggests equal variability within each group.  The plot of residuals vs predicted values for a model that fits a different mean to each group indicates no problems with unequal variance or with outliers.

We proceed with both a cell means model followed by contrasts and an effects model.  In practice, you would only use one of these, probably the effects model.

There is no evidence of an interaction (p = 0.92), based on either the interaction contrast or the interaction effect in the 2way ANOVA model.  Hence, we focus on main effects.

There is evidence of a difference between children in High and Low adoptive parent groups (p = 0.011) and strong evidence of a difference between children in High and Low biological parent groups (p = 0.0010).  The average difference between High and Low adoptive parent groups is 11.6 IQ units, 95% CI = (2.9, 20.4).  The average difference between High and Low biological parent groups is 15.6 IQ units, 95% CI = (6.8, 24.3).  

A plot of the two adoptive parent marginal means and the two biological parent marginal means would illustrate these effects.  I would add + / - 1 se bars to that plot, or add 95% confidence interval bars.  The plot legend should clearly state which are used.

If there were a statistical significant and biologically important interaction, I would report the simple effects, e.g. the adoptive parent effect for children of High SES biological parents and for children of Low SES biological parents.  And then for the two biological parent effects.  The appropriate plot would show the four cell means.  

[bookmark: _GoBack]

Notes on the analysis of adoptiveIQ.csv


 


 


Background to the study:  


 


 


The larger picture: which has a larger effect on IQ: your genetics or conditions when being raised?


 


French researchers used adoption registries to identify the biological and adopting parents of adopted 


children.  Both sets of parents were classified by socioeconomic status (SES) based on public 


information.  The High group of parents was in the top 20% 


of SES; the Low group was in the bottom 


20% of SES.  This was done for each set of parents, creating 4 groups of kids.  They then randomly 


chose 10 kids from each group and gave them IQ tests.  One group only had 8 kids, however.


 


 


The data is an unbalanced


 


2 way factorial treatment design.  The factors are adoptive parent’s SES group 


(2 levels, High or Low) and biological parent’s SES group (2 levels, High or Low).


 


 


The questions are:


 


 


Averaged over biological parent’s group, what is the difference between 


adoptive High and Low?


 


 


 


This estimates the effect of conditions when being raised.


 


 


Averaged over adoptive parent’s group, what is the difference between biological High and Low?


 


 


 


This estimates the effect of genetics.


 


 


Is there an interaction between th


e two factors?


 


 


What is the most appropriate 


respons


e variable?  Plots suggest the untransfo


r


m


ed IQ s


core is very 


appropriate.  


The boxplot of observations within each of the four groups


 


suggests equal variability 


within each group.  T


he plot of residuals vs predicted values for a model that fits a different mean to 


each 


group indicates no problem


s


 


with unequal variance or with outliers.


 


 


We proceed with both a cell means model followed by contrasts and an effects model.  In practice, you 


w


ould onl


y use one of these, probably the effects model.


 


 


There is no evidence of an interaction (p = 0.92), based on either the 


interaction


 


contrast or the 


interaction effect in the 2way ANOVA model.  Hence, we focus on main effects.


 


 


There is 


evidence of a difference between 


children


 


in High and Low adoptive parent groups (p = 0.011) 


and strong evidence of a difference between 


children


 


in High and Low biological parent groups (p = 


0.0010).  The 


average difference between High and Low adoptive parent groups is 11.6 IQ units, 95% CI 


= (2.9, 20.4).  The average difference between High and Low biological parent groups is 15.6 IQ units, 


95% CI = (6.8, 24.3).  


 


 


A plot of the two adoptive parent marginal means and the two biological parent marginal means would 


illustrate these effects.  I would add + / 


-


 


1 se bars to that plot, or add 95% confidenc


e interval bars.  The 


plot legend should clearly state which are used.


 


 


If there were a statistical significa


nt and biologically 


important


 


interaction, I would report


 


the simple 


effects, e.g. the adoptive parent effect for children of High 


SES 


biological 


parents


 


and for children of Low 


SES biological parents.  And then for the two biological par


ent effects.  The appropriate plot would show 


the four cell means.  


 


 


 




Notes on the analysis of adoptiveIQ.csv     Background to the study:       The larger picture: which has a larger effect on IQ: your genetics or conditions when being raised?   French researchers used adoption registries to identify the biological and adopting parents of adopted  children.  Both sets of parents were classified by socioeconomic status (SES) based on public  information.  The High group of parents was in the top 20%  of SES; the Low group was in the bottom  20% of SES.  This was done for each set of parents, creating 4 groups of kids.  They then randomly  chose 10 kids from each group and gave them IQ tests.  One group only had 8 kids, however.     The data is an unbalanced   2 way factorial treatment design.  The factors are adoptive parent’s SES group  (2 levels, High or Low) and biological parent’s SES group (2 levels, High or Low).     The questions are:     Averaged over biological parent’s group, what is the difference between  adoptive High and Low?       This estimates the effect of conditions when being raised.     Averaged over adoptive parent’s group, what is the difference between biological High and Low?       This estimates the effect of genetics.     Is there an interaction between th e two factors?     What is the most appropriate  respons e variable?  Plots suggest the untransfo r m ed IQ s core is very  appropriate.   The boxplot of observations within each of the four groups   suggests equal variability  within each group.  T he plot of residuals vs predicted values for a model that fits a different mean to  each  group indicates no problem s   with unequal variance or with outliers.     We proceed with both a cell means model followed by contrasts and an effects model.  In practice, you  w ould onl y use one of these, probably the effects model.     There is no evidence of an interaction (p = 0.92), based on either the  interaction   contrast or the  interaction effect in the 2way ANOVA model.  Hence, we focus on main effects.     There is  evidence of a difference between  children   in High and Low adoptive parent groups (p = 0.011)  and strong evidence of a difference between  children   in High and Low biological parent groups (p =  0.0010).  The  average difference between High and Low adoptive parent groups is 11.6 IQ units, 95% CI  = (2.9, 20.4).  The average difference between High and Low biological parent groups is 15.6 IQ units,  95% CI = (6.8, 24.3).       A plot of the two adoptive parent marginal means and the two biological parent marginal means would  illustrate these effects.  I would add + /  -   1 se bars to that plot, or add 95% confidenc e interval bars.  The  plot legend should clearly state which are used.     If there were a statistical significa nt and biologically  important   interaction, I would report   the simple  effects, e.g. the adoptive parent effect for children of High  SES  biological  parents   and for children of Low  SES biological parents.  And then for the two biological par ent effects.  The appropriate plot would show  the four cell means.        

