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Explanation for optimal full match, stratum propensity scores, matching weights, and how they are used for inference in our outcome regression models.

1. Optimal Full Match 
Optimal full matching, as implemented in the function matchit() from the MatchIt R Package (Ho et al., 2011) with the method set to "full," involves a form of subclassification where all units, both treatment, and control, are assigned to a subclass and receive at least one match. The matching is optimal in the sense that the sum of the absolute distances between treated and control units in each subclass is minimized. This method is considered a robust alternative to propensity score weighting, as the propensity score model does not need to be correct to estimate the treatment effect without bias (Optimal Full Matching — Method_full, n.d.). For the detailed algorithm of the matching process, please see Optimal Full Matching and Related Designs via Network Flows (Hansen and Klopefer 2006).
2. Stratum propensity scores
Once each sample is assigned a stratum via the aforementioned optimal full match process, we can compute stratum propensity scores as the proportion of treated units in that stratum such that stratum propensity score =   where  is the number of treat units in stratum  and is the total number of units in stratum  (Greifer 2023).
3. Matching weights
From the stratum propensity scores, we can just apply straightforward propensity score formulas to get the matching weights. Because we are interested in the average treatment effect, the formulas are as follows (Greifer 2023):
· Treated (i.e. ASD) subjects receive a weight of 
· Control subjects receive a weight of 
4. Code snippet to perform optimal full match and using the matching weights as weights in a single outcome regression model using the feature delta band power at Fp1 channel as an example:

creating propensity score model and performing optimal full match

library(matchit)
fullmatch.out <- matchit(
  trt ~ age_months + sex,  # trt = ASD/control
  data = features_df,  # 288 (subject count) by 1046 (feature count) features matrix
  method = "full", # optimal full match
  distance = 'glm',
  estimand = "ATE"
)

matched.data <- match.data(fullmatch.out)


Helper function to perform a single outcome regression model in the form of 
phenotype (feature) ~ exposure (ASD/control) + covariates 

library(survey)
ipw_svyglm <- function(phenotype="bp_delta_Fp1", exposure="trt", covariates=c("sex", "age_months"), data=matched.data, transformation = 'logit') {
  
  mod_design <- svydesign(id =~ 1, weights = ~ weights, data = data)
  
  
  # create outcome model: phenotype ~ trt + sex + age_months
  covariate_string <- paste(covariates, collapse="+")

  if (transformation == 'logit') {
 
    mod_string <- sprintf('log(%s/(1-%s)) ~ %s + %s', phenotype, phenotype, exposure, covariate_string)
mod <- svyglm(as.formula(mod_string), design = mod_design, family = gaussian())
} 
return (mod)
   }
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