
# Load necessary libraries 

library(lme4) 

library(lmerTest) 

library(MASS)  # For Gamma distribuƟon and stepAIC 

library(dplyr) 

library(readxl) 

library(lmtest) 

library(writexl) 

library(car) 

library(emmeans)  # For post‐hoc tests 

 

# Load data 

data <‐ read_excel("FA Spreadsheet.xlsx", sheet = "Sheet1") 

 

# Convert Tissue to factor 

data$Tissue <‐ as.factor(data$Tissue) 

data$Species <‐ as.factor(data$Species) 

 

 

# Variables 

vars <‐ c("NOX","SOD","CAT","GPX","GST","NOS", "superoxide", "H2O2", "NO","MDA",  

          "HNE","TAC","UI","PI", "UFA/SFA","MUFA/SFA","PUFA/SFA", "MUFA/PUFA", "AL" 

)   

 

print(vars 

) 

 

# IniƟalize lists to store results 



normality_results <‐ list() 

model_results <‐ list() 

model_summaries <‐ list() 

emmeans_results <‐ list() 

heteroscedasƟcity_results <‐ list() 

 

Ɵssue_list <‐ unique(data$Tissue) 

 

for (t in Ɵssue_list) { 

  subset_data <‐ data[data$Tissue == t, ] 

   

  for (var in vars) { 

    if (!all(is.na(subset_data[[var]]))) {   

      formula <‐ as.formula(paste(var, "~ AgeGroup*Species+Sex+BodyMass"))   

       

      # Fit the full Gaussian model 

      full_model <‐ lm(formula, data = subset_data) 

       

      # Perform backward eliminaƟon using AIC 

      best_model <‐ stepAIC(full_model, direcƟon = "backward", trace = FALSE) 

       

      # Check normality of residuals using Shapiro‐Wilk test 

      shapiro_test <‐ shapiro.test(residuals(best_model)) 

       

      if (shapiro_test$p.value < 0.05) {   

        # If normality is violated, use a Gamma model 

        full_model_gamma <‐ glm(formula, data = subset_data, family = Gamma(link = "log")) 



        best_model_gamma <‐ stepAIC(full_model_gamma, direcƟon = "backward", trace = 

FALSE) 

         

        # Store best model and summary 

        model_results[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ best_model_gamma 

        model_summaries[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ 

summary(best_model_gamma) 

         

        # Check if AgeGroup and Species are in the final model before running emmeans 

        final_terms <‐ aƩr(terms(best_model_gamma), "term.labels") 

        if (any(grepl("AgeGroup", final_terms)) & any(grepl("Species", final_terms))) { 

          emmeans_results[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ 

emmeans(best_model_gamma, pairwise ~ AgeGroup * Species) 

        } else { 

          emmeans_results[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ "AgeGroup or Species 

removed in stepAIC" 

        } 

         

        # Check heteroscedasƟcity 

        bp_test_gamma <‐ bptest(best_model_gamma) 

        heteroscedasƟcity_results[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ 

bp_test_gamma$p.value 

      } else { 

        # Store best model and summary 

        model_results[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ best_model 

        model_summaries[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ summary(best_model) 

         

        # Check if AgeGroup and Species are in the final model before running emmeans 

        final_terms <‐ aƩr(terms(best_model), "term.labels") 



        if (any(grepl("AgeGroup", final_terms)) & any(grepl("Species", final_terms))) { 

          emmeans_results[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ emmeans(best_model, 

pairwise ~ AgeGroup * Species) 

        } else { 

          emmeans_results[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ "AgeGroup or Species 

removed in stepAIC" 

        } 

         

        # Check heteroscedasƟcity 

        bp_test_gaussian <‐ bptest(best_model) 

        heteroscedasƟcity_results[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ 

bp_test_gaussian$p.value 

      } 

    } 

  } 

} 

 

lung_models <‐ model_summaries[grep("^Lung_", names(model_summaries))] 

 

spleen_models <‐ model_summaries[grep("^Spleen_", names(model_summaries))] 

 

kidney_models <‐ model_summaries[grep("^Kidney_", names(model_summaries))] 

 

liver_models <‐ model_summaries[grep("^Liver_", names(model_summaries))] 

 

muscle_models <‐ model_summaries[grep("^Muscle_", names(model_summaries))] 

 

skin_models <‐ model_summaries[grep("^Skin_", names(model_summaries))] 

 



print(lung_models) 

print(spleen_models) 

print(liver_models) 

print(kidney_models) 

print(muscle_models) 

print(skin_models) 

 

##emmeans## 

 

#LIVER 

 

emmeans_results[["Liver_NOX_Best_Gaussian"]] 

emmeans_results[["Liver_SOD_Best_Gaussian"]] 

emmeans_results[["Liver_CAT_Best_Gaussian"]] 

emmeans_results[["Liver_GPX_Best_Gaussian"]] 

emmeans_results[["Liver_GST_Best_Gaussian"]] 

emmeans_results[["Liver_NOS_Best_Gaussian"]] 

emmeans_results[["Liver_superoxide_Best_Gaussian"]] 

emmeans_results[["Liver_H2O2_Best_Gaussian"]] 

emmeans_results[["Liver_NO_Best_Gaussian"]] 

emmeans_results[["Liver_MDA_Best_Gaussian"]] 

emmeans_results[["Liver_HNE_Best_Gaussian"]] 

emmeans_results[["Liver_TAC_Best_Gaussian"]] 

emmeans_results[["Liver_UI_Best_Gamma"]] 

emmeans_results[["Liver_PI_Best_Gamma"]] 

emmeans_results[["Liver_UFASFA_Best_Gaussian"]]  

emmeans_results[["Liver_MUFASFA_Best_Gamma"]]  

emmeans_results[["Liver_PUFASFA_Best_Gaussian"]]      



emmeans_results[["Liver_MUFAPUFA_Best_Gaussian"]] 

emmeans_results[["Liver_AL_Best_Gamma"]] 

 

#KIDNEY 

 

emmeans_results[["Kidney_NOX_Best_Gaussian"]] 

emmeans_results[["Kidney_SOD_Best_Gaussian"]] 

emmeans_results[["Kidney_CAT_Best_Gamma"]] 

emmeans_results[["Kidney_GPX_Best_Gaussian"]] 

emmeans_results[["Kidney_GST_Best_Gaussian"]] 

emmeans_results[["Kidney_NOS_Best_Gaussian"]] 

emmeans_results[["Kidney_superoxide_Best_Gaussian"]] 

emmeans_results[["Kidney_H2O2_Best_Gaussian"]] 

emmeans_results[["Kidney_NO_Best_Gaussian"]] 

emmeans_results[["Kidney_MDA_Best_Gaussian"]] 

emmeans_results[["Kidney_HNE_Best_Gaussian"]] 

emmeans_results[["Kidney_TAC_Best_Gaussian"]] 

emmeans_results[["Kidney_UI_Best_Gaussian"]] 

emmeans_results[["Kidney_PI_Best_Gaussian"]] 

emmeans_results[["Kidney_UFASFA_Best_Gamma"]]  

emmeans_results[["Kidney_MUFASFA_Best_Gaussian"]]  

emmeans_results[["Kidney_PUFASFA_Best_Gaussian"]]      

emmeans_results[["Kidney_MUFAPUFA_Best_Gamma"]] 

emmeans_results[["Kidney_AL_Best_Gaussian"]] 

 

#LUNG 

 

emmeans_results[["Lung_NOX_Best_Gaussian"]] 



emmeans_results[["Lung_SOD_Best_Gaussian"]] 

emmeans_results[["Lung_CAT_Best_Gaussian"]] 

emmeans_results[["Lung_GPX_Best_Gaussian"]] 

emmeans_results[["Lung_GST_Best_Gaussian"]] 

emmeans_results[["Lung_NOS_Best_Gaussian"]] 

emmeans_results[["Lung_superoxide_Best_Gaussian"]] 

emmeans_results[["Lung_H2O2_Best_Gaussian"]] 

emmeans_results[["Lung_NO_Best_Gaussian"]] 

emmeans_results[["Lung_MDA_Best_Gaussian"]] 

emmeans_results[["Lung_HNE_Best_Gaussian"]] 

emmeans_results[["Lung_TAC_Best_Gaussian"]] 

emmeans_results[["Lung_UI_Best_Gaussian"]] 

emmeans_results[["Lung_PI_Best_Gaussian"]] 

emmeans_results[["Lung_UFASFA_Best_Gaussian"]]  

emmeans_results[["Lung_MUFASFA_Best_Gaussian"]]  

emmeans_results[["Lung_PUFASFA_Best_Gamma"]]      

emmeans_results[["Lung_MUFAPUFA_Best_Gaussian"]] 

emmeans_results[["Lung_AL_Best_Gaussian"]] 

 

#Spleen 

 

emmeans_results[["Spleen_NOX_Best_Gamma"]] 

emmeans_results[["Spleen_SOD_Best_Gamma"]] 

emmeans_results[["Spleen_CAT_Best_Gaussian"]] 

emmeans_results[["Spleen_GPX_Best_Gaussian"]] 

emmeans_results[["Spleen_GST_Best_Gaussian"]] 

emmeans_results[["Spleen_NOS_Best_Gaussian"]] 

emmeans_results[["Spleen_superoxide_Best_Gamma"]] 



emmeans_results[["Spleen_H2O2_Best_Gaussian"]] 

emmeans_results[["Spleen_NO_Best_Gamma"]] 

emmeans_results[["Spleen_MDA_Best_Gaussian"]] 

emmeans_results[["Spleen_HNE_Best_Gamma"]] 

emmeans_results[["Spleen_TAC_Best_Gaussian"]] 

emmeans_results[["Spleen_UI_Best_Gaussian"]] 

emmeans_results[["Spleen_PI_Best_Gaussian"]] 

emmeans_results[["Spleen_UFASFA_Best_Gaussian"]]  

emmeans_results[["Spleen_MUFASFA_Best_Gaussian"]]  

emmeans_results[["Spleen_PUFASFA_Best_Gaussian"]]      

emmeans_results[["Spleen_MUFAPUFA_Best_Gamma"]] 

emmeans_results[["Spleen_AL_Best_Gamma"]] 

 

#MUSCLE 

 

emmeans_results[["Muscle_NOX_Best_Gaussian"]] 

emmeans_results[["Muscle_SOD_Best_Gaussian"]] 

emmeans_results[["Muscle_CAT_Best_Gaussian"]] 

emmeans_results[["Muscle_GPX_Best_Gaussian"]] 

emmeans_results[["Muscle_GST_Best_Gamma"]] 

emmeans_results[["Muscle_NOS_Best_Gaussian"]] 

emmeans_results[["Muscle_superoxide_Best_Gamma"]] 

emmeans_results[["Muscle_H2O2_Best_Gaussian"]] 

emmeans_results[["Muscle_NO_Best_Gamma"]] 

emmeans_results[["Muscle_MDA_Best_Gaussian"]] 

emmeans_results[["Muscle_HNE_Best_Gaussian"]] 

emmeans_results[["Muscle_TAC_Best_Gaussian"]] 

emmeans_results[["Muscle_UI_Best_Gaussian"]] 



emmeans_results[["Muscle_PI_Best_Gamma"]] 

emmeans_results[["Muscle_UFASFA_Best_Gaussian"]]  

emmeans_results[["Muscle_MUFASFA_Best_Gaussian"]]  

emmeans_results[["Muscle_PUFASFA_Best_Gaussian"]]      

emmeans_results[["Muscle_MUFAPUFA_Best_Gamma"]] 

emmeans_results[["Muscle_AL_Best_Gamma"]] 

 

#Skin 

 

emmeans_results[["Skin_NOX_Best_Gaussian"]] 

emmeans_results[["Skin_SOD_Best_Gamma"]] 

emmeans_results[["Skin_CAT_Best_Gaussian"]] 

emmeans_results[["Skin_GPX_Best_Gaussian"]] 

emmeans_results[["Skin_GST_Best_Gaussian"]] 

emmeans_results[["Skin_NOS_Best_Gaussian"]] 

emmeans_results[["Skin_superoxide_Best_Gaussian"]] 

emmeans_results[["Skin_H2O2_Best_Gaussian"]] 

emmeans_results[["Skin_NO_Best_Gaussian"]] 

emmeans_results[["Skin_MDA_Best_Gamma"]] 

emmeans_results[["Skin_HNE_Best_Gaussian"]] 

emmeans_results[["Skin_TAC_Best_Gaussian"]] 

emmeans_results[["Skin_UI_Best_Gaussian"]] 

emmeans_results[["Skin_PI_Best_Gaussian"]] 

emmeans_results[["Skin_UFASFA_Best_Gamma"]]  

emmeans_results[["Skin_MUFASFA_Best_Gamma"]]  

emmeans_results[["Skin_PUFASFA_Best_Gamma"]]      

emmeans_results[["Skin_MUFAPUFA_Best_Gaussian"]] 

emmeans_results[["Skin_AL_Best_Gaussian"]] 



 

####VIF######## 

library(car)  # For vif() 

 

# IniƟalize a list to store VIF results 

vif_results <‐ list() 

 

for (t in Ɵssue_list) { 

  subset_data <‐ data[data$Tissue == t, ] 

   

  cat("\n#### VIF Results for Tissue:", t, "####\n")  # Print header for each Ɵssue 

   

  for (var in vars) { 

    if (!all(is.na(subset_data[[var]]))) {   

      formula <‐ as.formula(paste(var, "~ AgeGroup + Species + Sex + BodyMass"))   

       

      # Fit the full Gaussian model 

      full_model <‐ lm(formula, data = subset_data) 

       

      # Perform backward eliminaƟon using AIC 

      best_model <‐ stepAIC(full_model, direcƟon = "backward", trace = FALSE) 

       

      # Check if the model has enough terms for VIF calculaƟon 

      if (length(coef(best_model)) > 2) { 

        # Check normality of residuals using Shapiro‐Wilk test 

        shapiro_test <‐ shapiro.test(residuals(best_model)) 

         

        if (shapiro_test$p.value < 0.05) {   



          cat("\n", var, "(Gamma Model) ‐ VIF not applicable\n") 

        } else { 

          vif_values <‐ vif(best_model)  # Calculate VIF 

          cat("\n", var, "(Gaussian Model) ‐ VIF:\n") 

          print(vif_values) 

        } 

      } else { 

        cat("\n", var, "‐ Model contains fewer than 2 terms, skipping VIF calculaƟon.\n") 

      } 

    } 

  } 

} 

 

 

# Print out VIF results 

print(vif_results) 

 

 

# Load data 

data <‐ read_excel("FACOMP Spreadsheet.xlsx", sheet = "Sheet1") 

 

library(statmod) 

 

# Convert Tissue to factor 

data$Tissue <‐ as.factor(data$Tissue) 

data$Species <‐ as.factor(data$Species) 

 

# Variables 



vars <‐ c("Arachidonic_Acid","Oleic_Acid","Lauric_Acid" 

)  

 

# IniƟalize lists to store results 

normality_results <‐ list() 

model_results <‐ list() 

model_summaries <‐ list() 

emmeans_results <‐ list() 

heteroscedasƟcity_results <‐ list() 

 

Ɵssue_list <‐ unique(data$Tissue) 

 

for (t in Ɵssue_list) { 

  subset_data <‐ data[data$Tissue == t, ] 

   

  for (var in vars) { 

    if (!all(is.na(subset_data[[var]]))) { 

      formula <‐ as.formula(paste(var, "~ AgeGroup*Species+Sex+BodyMass")) 

       

      # Fit the full Gaussian model 

      full_model <‐ lm(formula, data = subset_data) 

      best_model <‐ stepAIC(full_model, direcƟon = "backward", trace = FALSE) 

      shapiro_test <‐ shapiro.test(residuals(best_model)) 

       

      if (shapiro_test$p.value < 0.05) { 

        full_model_gamma <‐ glm(formula, data = subset_data, family = Gamma(link = "log")) 

        best_model_gamma <‐ stepAIC(full_model_gamma, direcƟon = "backward", trace = 

FALSE) 



         

        model_results[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ best_model_gamma 

        model_summaries[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ 

summary(best_model_gamma) 

         

        final_terms <‐ aƩr(terms(best_model_gamma), "term.labels") 

        if (any(grepl("AgeGroup", final_terms)) & any(grepl("Species", final_terms))) { 

          emmeans_results[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ 

emmeans(best_model_gamma, pairwise ~ AgeGroup * Species) 

        } else { 

          emmeans_results[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ "AgeGroup or Species 

removed in stepAIC" 

        } 

         

        bp_test_gamma <‐ bptest(best_model_gamma) 

        heteroscedasƟcity_results[[paste(t, var, "Best_Gamma", sep = "_")]] <‐ 

bp_test_gamma$p.value 

         

      } else { 

        model_results[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ best_model 

        model_summaries[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ summary(best_model) 

         

        final_terms <‐ aƩr(terms(best_model), "term.labels") 

        if (any(grepl("AgeGroup", final_terms)) & any(grepl("Species", final_terms))) { 

          emmeans_results[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ emmeans(best_model, 

pairwise ~ AgeGroup * Species) 

        } else { 

          emmeans_results[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ "AgeGroup or Species 

removed in stepAIC" 

        } 



         

        bp_test_gaussian <‐ bptest(best_model) 

        heteroscedasƟcity_results[[paste(t, var, "Best_Gaussian", sep = "_")]] <‐ 

bp_test_gaussian$p.value 

      } 

    } 

  } 

} 

 

lung_models <‐ model_summaries[grep("^Lung_", names(model_summaries))] 

 

spleen_models <‐ model_summaries[grep("^Spleen_", names(model_summaries))] 

 

kidney_models <‐ model_summaries[grep("^Kidney_", names(model_summaries))] 

 

liver_models <‐ model_summaries[grep("^Liver_", names(model_summaries))] 

 

muscle_models <‐ model_summaries[grep("^Muscle_", names(model_summaries))] 

 

skin_models <‐ model_summaries[grep("^Skin_", names(model_summaries))] 

 

 

print(lung_models) 

print(spleen_models) 

print(liver_models) 

print(kidney_models) 

print(muscle_models) 

print(skin_models) 



 

emmeans_results[["Liver_Lauric_Acid_Best_Gaussian"]] 

emmeans_results[["Kidney_Lauric_Acid_Best_Gaussian"]] 

 

emmeans_results[["Spleen_Oleic_Acid_Best_Gamma"]] 

 

emmeans_results[["Liver_Oleic_Acid_Best_Gaussian"]] 

emmeans_results[["Liver_Arachidonic_Acid_Best_Gamma"]] 

 

emmeans_results[["Kidney_Oleic_Acid_Best_Gaussian"]] 

emmeans_results[["Kidney_Arachidonic_Acid_Best_Gaussian"]] 

 

emmeans_results[["Muscle_Oleic_Acid_Best_Gaussian"]] 

emmeans_results[["Muscle_Arachidonic_Acid_Best_Gamma"]] 

 

emmeans_results[["Skin_Oleic_Acid_Best_Gaussian"]] 

emmeans_results[["Skin_Arachidonic_Acid_Best_Gamma"]] 

 

emmeans_results[["Lung_Oleic_Acid_Best_Gaussian"]]                 

emmeans_results[["Lung_Arachidonic_Acid_Best_Gaussian"]] 

 

#################Tweedie distribuƟon################################ 

library(statmod) 

 

vars2 <‐ c("Arachidonic_Acid","Margaric_Acid", "Caproic_Acid","Lauric_Acid", "Oleic_Acid" 

)   

 

for (t in Ɵssue_list) { 



  subset_data <‐ data[data$Tissue == t, ] 

   

  for (var in vars2) { 

    if (!all(is.na(subset_data[[var]]))) { 

      formula <‐ as.formula(paste(var, "~ AgeGroup*Species+Sex+BodyMass")) 

       

      # Fit the Tweedie model (no assumpƟon of normality) 

      model_tweedie <‐ glm(formula, data = subset_data, family = tweedie(link = "log")) 

       

      # Store the results 

      model_results[[paste(t, var, "Tweedie", sep = "_")]] <‐ model_tweedie 

      model_summaries[[paste(t, var, "Tweedie", sep = "_")]] <‐ summary(model_tweedie) 

       

      # Perform pairwise comparisons using emmeans if AgeGroup and Species are present 

      final_terms <‐ aƩr(terms(model_tweedie), "term.labels") 

      if (any(grepl("AgeGroup", final_terms)) & any(grepl("Species", final_terms))) { 

        emmeans_results[[paste(t, var, "Tweedie", sep = "_")]] <‐ emmeans(model_tweedie, 

pairwise ~ AgeGroup * Species) 

      } else { 

        emmeans_results[[paste(t, var, "Tweedie", sep = "_")]] <‐ "AgeGroup or Species 

removed in model" 

      } 

       

      # Perform heteroscedasƟcity test (Breusch‐Pagan) 

      bp_test_tweedie <‐ bptest(model_tweedie) 

      heteroscedasƟcity_results[[paste(t, var, "Tweedie", sep = "_")]] <‐ 

bp_test_tweedie$p.value 

    } 

  } 



} 

 

 

lung_models2 <‐ model_summaries[grep("^Lung_", names(model_summaries))] 

 

spleen_models2 <‐ model_summaries[grep("^Spleen_", names(model_summaries))] 

 

kidney_models2 <‐ model_summaries[grep("^Kidney_", names(model_summaries))] 

 

liver_models2 <‐ model_summaries[grep("^Liver_", names(model_summaries))] 

 

muscle_models2 <‐ model_summaries[grep("^Muscle_", names(model_summaries))] 

 

skin_models2 <‐ model_summaries[grep("^Skin_", names(model_summaries))] 

 

 

print(lung_models2) 

print(spleen_models2) 

print(liver_models2) 

print(kidney_models2) 

print(muscle_models2) 

print(skin_models2) 

 

 

emmeans_results[["Lung_Lauric_Acid_Tweedie"]] 

emmeans_results[["Spleen_Lauric_Acid_Tweedie"]] 

emmeans_results[["Muscle_Lauric_Acid_Tweedie"]] 

emmeans_results[["Skin_Lauric_Acid_Tweedie"]] 



 

emmeans_results[["Spleen_Margaric_Acid_Tweedie"]] 

emmeans_results[["Kidney_Margaric_Acid_Tweedie"]] 

 

emmeans_results[["Spleen_Arachidonic_Acid_Tweedie"]] 

 

 

library(ggplot2) 

library(readxl) 

library(ggbiplot) 

library(ggrepel) 

library(emmeans) 

 

dataALL <‐ read_excel("FA Spreadsheet.xlsx", sheet = "Sheet1") 

 

#PCR for 2 Components 

myPR<‐prcomp(dataALL [,9:27], scale. = TRUE, center = TRUE)  

summary(myPR) 

plot(myPR, type= 'l') 

 

summary(myPR) 

 

#skreeplot 

plot(myPR, type= 'l') 

abline(1,0, col="red", lty2 = 2) 

 

#Plots the Principle components 

biplot(myPR, scale = 0)  



 

#extracƟng the PCs 

  str(myPR) 

  myPR$x 

  dataALL1<‐cbind(dataALL, myPR$x[,1:3]) 

  head(dataALL) 

  summary(myPR) 

 

#correlaƟons between variables and PCs 

cor(dataALL[,9:27], dataALL1[,28:30]) #correl 

 

result <‐ manova(cbind(dataALL1$PC1, dataALL1$PC2, dataALL1$PC3) ~ Species*AgeGroup, 

data = dataALL) 

summary(result) 

 

pairs (emmeans (result, ~Species*AgeGroup), adjust = "sidak") 

PC1 <‐ lm(PC1 ~ Species * AgeGroup, data = dataALL1) 

PC2 <‐ lm(PC2 ~ Species * AgeGroup, data = dataALL1) 

PC3 <‐ lm(PC3 ~ Species * AgeGroup, data = dataALL1) 

 

 

 

summary(PC1) 

summary(PC2) 

summary(PC3) 

 

emmeans(PC1, ~ Species * AgeGroup) # InteracƟon effect 

pairs(emmeans(PC1, ~ Species*AgeGroup), adjust = "sidak") 



 

pairs(emmeans(PC2, ~ Species*AgeGroup), adjust = "sidak") 

 

pairs(emmeans(PC3, ~ Species*AgeGroup), adjust = "sidak") 

 

 

 

###########################################################################

# 

 

dataLIP <‐ read_excel("FACOMP Spreadsheet.xlsx", sheet = "PCA") 

 

#PCR for 2 Components 

myPR<‐prcomp(dataLIP [,9:22], scale. = TRUE, center = TRUE)  

summary(myPR) 

plot(myPR, type= 'l') 

 

summary(myPR) 

 

#skreeplot 

plot(myPR, type= 'l') 

abline(1,0, col="red", lty2 = 2) 

 

#Plots the Principle components 

biplot(myPR, scale = 0)  

 

#extracƟng the PCs 

str(myPR) 



myPR$x 

dataLIP1<‐cbind(dataLIP, myPR$x[,1:5]) 

head(dataLIP1) 

 

#correlaƟons between variables and PCs 

cor(dataLIP[,9:22], dataLIP1[,23:27])  

 

result <‐ manova(cbind(dataLIP1$PC1, dataALL1$PC2, dataALL1$PC3, dataALL1$PC4, 

dataALL1$PC5) ~ Species*AgeGroup, data = dataLIP) 

summary(result) 

pairs(emmeans(result, ~ Species*AgeGroup), adjust = "sidak") 

 

PC1 <‐ lm(PC1 ~ Species * AgeGroup, data = dataLIP1) 

PC2 <‐ lm(PC2 ~ Species * AgeGroup, data = dataLIP1) 

PC3 <‐ lm(PC3 ~ Species * AgeGroup, data = dataLIP1) 

PC4 <‐ lm(PC4 ~ Species * AgeGroup, data = dataLIP1) 

PC5 <‐ lm(PC5 ~ Species * AgeGroup, data = dataLIP1) 

 

summary(PC1) 

summary(PC2) 

summary(PC3) 

summary(PC4) 

summary(PC5) 

 

 

emmeans(PC1, ~ Species * AgeGroup) # InteracƟon effect 

pairs(emmeans(PC1, ~ Species*AgeGroup), adjust = "sidak") 

 



pairs(emmeans(PC2, ~ Species*AgeGroup), adjust = "sidak") 

 

pairs(emmeans(PC3, ~ Species*AgeGroup), adjust = "sidak") 

 

pairs(emmeans(PC4, ~ Species*AgeGroup), adjust = "sidak") 

 

pairs(emmeans(PC5, ~ Species*AgeGroup), adjust = "sidak") 

 


