Script for hierarchical exploratory data analyses NC-Ward and NC-UPGMA:

# use replace (Ctrl+H) to insert desired ant data file; morphometric variables start at column 6 (if not, change vari<-c(6:maxcol))

rm(list=ls(all=TRUE))

# remove objects from workspace

setwd('D:/bseifert/Eigene Dateien/a_R_Statistics/Tapinoma')    # set working directory, watchout: / vs. \ !

ant_w<-read.table("T_nigerrimum_data_RAV.txt",header=T)
  # read input (txt) file

attach(ant_w)

names(ant_w)

# show column names

#str(ant_w)


# show variable levels

#ant_w


# show data

require(MASS)

require(cluster)

# load package cluster

vari<-c(6:15)




# define columns (morphometric) variables

grouping<-2





# define grouping variable

spname<-1





# define site (nest) name

summary(ant_w)

dim(ant_w); n<-dim(ant_w)[1]
# identify dimensions

ddrop<-rep(FALSE,n) 

# make empty vector ddrop (n = number of measurement variables)

ddrop<-is.na(ant_w[,grouping]); colnames(ant_w)[grouping]

sum(ddrop)

dm<-ant_w[!ddrop,vari]; summary(dm)
# dm is data matrix

sum(is.na(dm))




# check for missing values

n<-dim(dm)[1]




# number of observations (rows)

gid<-paste(ant_w[!ddrop,spname],"-",as.character(ant_w[!ddrop,grouping]),sep="") # make sample names

#gid






# show (new) sample names

table(gid);length(table(gid));sum(is.na(gid))

ddrop2<-NULL

tmp<-apply(apply(dm,1,is.na),2,sum)>0
# search for zeros

tmp3<-is.na(gid)




# check for missing values

ddrop2<- tmp | tmp3; 

rm(tmp,tmp3)

sum(ddrop2)

dm<-dm[!ddrop2,]; summary(dm)

sum(is.na(dm))




# check for missing values

table(gid);length(table(gid));sum(is.na(gid))

# Linear discriminant analysis by site

formlda<-lda(dm,as.factor(gid)); formlda

# gid=group ID (site)

predlda<-predict(formlda,dm)$class

sum(predlda==gid)/length(gid)

x<-table(predlda==gid,gid); x

mpredlda<-predict(formlda,formlda$means)$x

# agnes with preceeding LDA
formica_ind.agnes.ward1<-agnes(dist(mpredlda),method="ward")

summary(formica_ind.agnes.ward1)

plot(formica_ind.agnes.ward1,which.plots=2,hang=-1,cex=0.6)

#plot(formica_ind.agnes.ward1,which.plots=2,max.strlen=8)
# banner plot

formica_ind.agnes.avarage1<-agnes(dist(mpredlda),method="average")  # = method UPGMA

summary(formica_ind.agnes.avarage1)

plot(formica_ind.agnes.avarage1,which.plots=2,hang=-1,cex=0.6)

plot(agnes(dist(mpredlda),method="ward"),which.plots=2,hang=-1,cex=0.6)

#plot(agnes(dist(mpredlda),method="average"),which.plots=2,hang=-1,cex=0.6)

#setwd()
Script for non-hierarchical exploratory data analysis NC-K-Means 

# output file contains clustering based on: k-means on LDA nest means, k-means on morphometric nest means

# use replace (Ctrl+H) to insert desired ant data file; morphometric variables start at column 6 (if not change vari<-c(6:maxcol))

rm(list=ls(all=TRUE))
# remove all objects from workspace

setwd('D:/bseifert/Eigene Dateien/a_R_Statistics/Tapinoma')

# set working directory, watchout: / vs. \ !

ant<-read.table("T_nigerrimum_data_RAV.txt ",header=T)
# read input (txt) file

attach(ant); names(ant)
# show column names

#str(ant)


# show variable levels

require(MASS)

require(ecodist)

# package with nmds function

require(cluster)

# load package cluster

require(plyr); require(stringr); require(scatterplot3d)

maxcol<-ncol(ant)




# extract number of columns in data file

vari<-c(6:15)




# define columns (morphometric) variables

grouping<-2





# define grouping variable

spname<-1





# define site (nest) name

clusters<-2





# define number of expected clusters

summary(ant)

dim(ant); n<-dim(ant)[1]

# identify dimensions

ddrop<-rep(FALSE,n)

# make empty vector ddrop (n = number of measurement variables)

ddrop<-is.na(ant[,grouping]); colnames(ant)[grouping]

sum(ddrop)

dm<-ant[!ddrop,vari]; summary(dm)

# dm is data matrix

sum(is.na(dm))




# check for missing values

n<-dim(dm)[1]




# number of observations (rows)

gid<-paste(ant[!ddrop,spname],"-",as.character(ant[!ddrop,grouping]),sep="") # make sample names

#gid






# show (new) sample names

table(gid);length(table(gid));sum(is.na(gid))

ddrop2<-NULL

tmp<-apply(apply(dm,1,is.na),2,sum)>0
# search for zeros

tmp3<-is.na(gid)




# check for missing values

ddrop2<- tmp | tmp3; 

rm(tmp,tmp3)

sum(ddrop2)

dm<-dm[!ddrop2,]; summary(dm)

sum(is.na(dm))




# check for missing values

table(gid);length(table(gid));sum(is.na(gid))

# Linear discriminant analysis by site

formlda<-lda(dm,as.factor(gid)); formlda
# gid=group ID (site)

predlda<-predict(formlda,dm)$class

sum(predlda==gid)/length(gid)

x<-table(predlda==gid,gid); x

mpredlda<-predict(formlda,formlda$means)$x

#extract hypothesis string (=taxa ID) from lda means for plotting

write.table(mpredlda, file="mpredlda_hyp.txt", row.names=TRUE, col.names=FALSE,sep=" ")

hyp<-read.table("mpredlda_hyp.txt",header=FALSE) ; hyp

gid_hyp<-str_sub(hyp[,1],-5,-1); gid_hyp; file.remove("mpredlda_hyp.txt")

ant_kmeans<-cbind(mpredlda[,0], gid_hyp); head(ant_kmeans, rownames=TRUE)

#kmeans clustering based on LDA score for nests

kmeans.LDAnest<-kmeans(mpredlda,clusters)

aggregate(mpredlda,by=list(kmeans.LDAnest$cluster),FUN=mean)

ant_kmeans <- data.frame(ant_kmeans, kmeans.LDAnest$cluster); head(ant_kmeans, rownames=TRUE)
# add cluster assignment to file

#kmeans clustering based on nest means of morphometric variables

ant.nestmeans<-aggregate(ant[,vari], ant["SITE"], function(x) mean(x,na.rm=T))

vari2<-vari-4; vari2

kmeans.nestmeans<-kmeans(ant.nestmeans[vari2],clusters)

aggregate(ant.nestmeans,by=list(kmeans.nestmeans$cluster),FUN=mean)

ant_kmeans <- data.frame(ant_kmeans, kmeans.nestmeans$cluster); head(ant_kmeans, rownames=TRUE)

#write.csv(ant_kmeans, file="KMeans_Tapinoma_RAV.csv", row.names=TRUE, quote = FALSE)

write.table(ant_kmeans, file="K_Means.txt", col.names=FALSE, row.names=TRUE, quote = FALSE, sep=" ")

Script for non-hierarchical exploratory data analysis NC-K-Means and NMDS-K-Means 

# output file contains clustering based on: NMDS(+kmeans), kmeans on LDA nest means, kmeans on morphometric nest means

# use replace (Ctrl+H) to insert desired ant text file; morphometric variables start at column 6 (if not change vari<-c(6:maxcol))

rm(list=ls(all=TRUE))
# remove all objects from workspace

setwd('D:/bseifert/Eigene Dateien/a_R_Statistics/Tapinoma')
# set working directory, watchout:/vs. \ !

ant<-read.table("T_nigerrimum_data_RAV.txt ",header=T)  
# read input (txt) file

attach(ant); names(ant)
# show column names

#str(ant)


# show variable levels

require(MASS)

require(ecodist)

# package with nmds function

require(cluster)

# load package cluster

require(plyr); require(stringr); require(scatterplot3d)

maxcol<-ncol(ant)




# extract number of columns in data file

vari<-c(6:21)




# define columns (morphometric) variables

grouping<-2





# define grouping variable

spname<-1





# define site (nest) name

summary(ant)

dim(ant); n<-dim(ant)[1]

# identify dimensions

ddrop<-rep(FALSE,n)

# make empty vector ddrop (n = number of measurement variables)

ddrop<-is.na(ant[,grouping]); colnames(ant)[grouping]

sum(ddrop)

dm<-ant[!ddrop,vari]; summary(dm)

# dm is data matrix

sum(is.na(dm))




# check for missing values

n<-dim(dm)[1]




# number of observations (rows)

gid<-paste(ant[!ddrop,spname],"-",as.character(ant[!ddrop,grouping]),sep="") # make sample names

#gid






# show (new) sample names

table(gid);length(table(gid));sum(is.na(gid))

ddrop2<-NULL

tmp<-apply(apply(dm,1,is.na),2,sum)>0
# search for zeros

tmp3<-is.na(gid)




# check for missing values

ddrop2<- tmp | tmp3; 

rm(tmp,tmp3)

sum(ddrop2)

dm<-dm[!ddrop2,]; summary(dm)

sum(is.na(dm))




# check for missing values

table(gid);length(table(gid));sum(is.na(gid))

# Linear discriminant analysis by site

formlda<-lda(dm,as.factor(gid)); formlda
# gid=group ID (site)

predlda<-predict(formlda,dm)$class

sum(predlda==gid)/length(gid)

x<-table(predlda==gid,gid); x

mpredlda<-predict(formlda,formlda$means)$x

# non-metric multidimensional scaling (NMDS) with LDA nest means

mindimensions=2; maxdimensions=6; iterations=10     # change desired range of dimensions (+ number of iterations) in NMDS here

ant.dist<-distance(mpredlda, method = "euclidean")
# build distance matrix between nest samples

ant_nmds1<-nmds(ant.dist, mindim=mindimensions, maxdim=maxdimensions, nits=iterations, iconf=0, epsilon=1e-12, maxit=500,trace = FALSE)

capture.output(ant_nmds1, file="nmds_Tapinoma.txt", append = FALSE)

nmds.dim<-rep(2:maxdimensions, each=iterations)

towrite<-cbind(ant_nmds1$stress, ant_nmds1$r2, nmds.dim)

colnames(towrite, do.NULL = TRUE); colnames(towrite) <- c("iterations; stress","Rsquare","dimensions")

#calculation of stress mean etc. (not yet working)

#mittel<-mean(towrite[1:iterations,3], (towrite[2:2*iterations,3])); mittel

#mittel<-mean(towrite[2:2*iterations,3]); mittel

write.table(towrite, file="nmds_stress.txt", row.names=TRUE, col.names=TRUE,sep=" ")

ant_nmds1.min<-nmds.min(ant_nmds1, dims = 0)

# change dim=x to confine extraction of minimum stress configuartion to x dimensions

write.table(ant_nmds1.min, file="nmds.min.txt", row.names=TRUE, col.names=TRUE, quote = FALSE, sep=" ")

#extract hypothesis string (=taxa ID) from lda means for plotting

write.table(mpredlda, file="mpredlda_hyp.txt", row.names=TRUE, col.names=FALSE,sep=" ")

hyp<-read.table("mpredlda_hyp.txt",header=FALSE) ; hyp

gid_hyp<-str_sub(hyp[,1],-5,-1); gid_hyp

ant_nmds1.min2<-cbind(ant_nmds1.min, gid_hyp); ant_nmds1.min

plot(ant_nmds1.min2[1:6], pch=as.numeric(ant_nmds1.min2$gid_hyp), main="NMDS_dimensions")

#legend("topright",c("emar", "illy"), col=c(2,3), box.col="white", cex=.7)

#only works with simple plots (no multi plots)

#scatterplot3d(ant_nmds1.min$X1, ant_nmds1.min$X3, ant_nmds1.min$X2, color=par("col"), type="p", pch=as.numeric(ant_nmds1.min2$gid_hyp), main="nige_simr_RAV")

#kmeans clustering based on NMDS scores

kmeans.NMDS<-kmeans(ant_nmds1.min,3)      # insert number of expected clusters here
aggregate(ant_nmds1.min,by=list(kmeans.NMDS$cluster),FUN=mean)

ant_nmds1.min2 <- data.frame(ant_nmds1.min2, kmeans.NMDS$cluster); ant_nmds1.min2
# add cluster assignment to file

#kmeans clustering based on LDA score for nests

kmeans.LDAnest<-kmeans(mpredlda,3)             # insert number of expected clusters here

aggregate(mpredlda,by=list(kmeans.LDAnest$cluster),FUN=mean)

ant_nmds1.min2 <- data.frame(ant_nmds1.min2, kmeans.LDAnest$cluster); ant_nmds1.min2
# add cluster assignment to file

#kmeans clustering based on nest means of morphometric variables

ant.nestmeans<-aggregate(ant[,vari], ant["SITE"], function(x) mean(x,na.rm=T))

vari2<-vari-4; vari2

kmeans.nestmeans<-kmeans(ant.nestmeans[vari2],3)    # insert number of expected clusters here

aggregate(ant.nestmeans,by=list(kmeans.nestmeans$cluster),FUN=mean)

ant_nmds1.min2 <- data.frame(ant_nmds1.min2, kmeans.nestmeans$cluster); ant_nmds1.min2

write.table(ant_nmds1.min2, file="clustering_NMDS_k_means.txt", row.names=TRUE, col.names=TRUE, quote = FALSE, sep=" ")
# write output file
library(stats)

#example for Camponotus lateralis

parabiosis <- matrix(c( 15, 10, 95, 17, 1, 103), 3, 2,

dimnames = list(column = c("P1", "M", "P2"), rows= c("observed", "expected")))

fisher.test(parabiosis, simulate.p.value = TRUE, B = 1e5)

temp_parasite <- matrix(c(15,10,95, 4,0, 116), 3, 2,

dimnames = list(column = c("P1", "M", "P2"), rows= c("observed", "expected")))

fisher.test(temp_parasite, simulate.p.value = TRUE, B = 1e5)

perm_parasite <- matrix(c(15,10,95,0, 3, 117), 3, 2,

dimnames = list(column = c("P1", "M", "P2"), rows= c("observed", "expected")))

fisher.test(perm_parasite, simulate.p.value = TRUE, B = 1e5)

dimorphism <- matrix(c(15,10,95, 9, 17, 94), 3, 2,

dimnames = list(column = c("P1", "M", "P2"), rows= c("observed", "expected")))

fisher.test(dimorphism, simulate.p.value = TRUE, B = 1e5)

