# BEBE#H (R)

ver. 2024/05/26 (H..Ueda)

HHHE & #H#HH#H
"&"=function(x,y){if(is.character(c(x,y))) paste0(x,y) else base::"&"(x,y)} #Combine

HHHE A HEHH

AA=function(D,f=sum,dx=3,dy=3){
D=as.matrix(D);X=Round(D,dx); s=deparse(substitute(f)) # Z ¥=>3C 7%
C=matrix('-',1,NC(X)); rownames(C)=s; X=rbind(X, C)
C=matrix('-',NR(X),1); colnames(C)=s; X=chind(X, C)
X[s,s]=Round(f(D,na.rm=T),dy); JustR(X)

} #Add all 178ICEHEAE (421 %280 dx, dy: D, &5 i 0 /N FHr

Aa2=function(D,fl=min,f2=max,dx=3,d1=3,d2=3){
D=as.matrix(D); X=Round(D,dx)
sl=deparse(substitute(f1)) # % ¥=>3 7%
s2=deparse(substitute(f2)) # 2 #=>x 5%
C=matrix('-',1,NC(X)); rownames(C)=s1; X=rbind(X,C)
C=matrix('-',1,NC(X)); rownames(C)=s2; X=rbind(X,C)
C=matrix('-',NR(X),1); colnames(C)=s1; X=cbind(X,C)
C=matrix('-',NR(X),1); colnames(C)=s2; X=chind(X,C)
X[s1,s1]=Round(f1(D),d1); X[s2,s2]=Round(f2(D),d2); JustR(X)

} #Add all fTHICFFEE(4:2) & B N dx, d1,d2: D, # % o/ $Hr %%

AB=function(X,func=mean,dx=3,dy=3){ #d: /N H#r <Rc
X=as.matrix(X); str=deparse(substitute(func)) # % ¥t=>C 7%
X1=AP(X,1,func); X2=Round(X1,dy); colnames(X2)=str; X3=cbhind(Round(X,dx),X2)
Y=AP(X,2,func); Y1=Round(Y,dy); W=Round(func(X),dy); Y2=t(c(Y1,W))
rownames(Y2)=str; JustR(rbind(X3,Y2))

} #Add both 4732 FF B (M :1) & 3800 dx, dy: D, #H5 i o /N Hir %

AB2=function(D,fl=min,f2=max,dx=3,d1=3,d2=3){ # <Rc2
D=as.matrix(D); s1=deparse(substitute(fl)); s2=deparse(substitute(f2)) # % ¥k => 3L 7 5|
C1=AP(D,1,f1); colnames(C1l)=sl; C2=AP(D,1,f2); colnames(C2)=s2
R1=AP(D,2,f1); rownames(R1)=s1; R2=AP(D,2,f2); rownames(R2)=s2



X=cbind(D,Round(C1,d1),Round(C2,d2)); Y=rbind(Round(R1,d1),Round(R2,d2))
Z=BindV(X,Y); Z[s1,s1]=Round(f1(D),d1); Z[s2,5s2]=Round(f2(D),d2); JustR(Z)
} ##Add both 47412 515 i (i :2) Z B 0 dx, d1,d2: D, &% E o /) $Hr #%

AC=function(X,func=mean,dx=3,dy=3){ #dx, dy: /N7 <Rv
X=as.matrix(X); str=deparse(substitute(func)) # & =>F %
X1=AP(X,2,func); X2=Round(X1,dy); rownames(X2)=str; X3=rbind(Round(X,dx),X2)
JustR(X3)

} #Add column 178 EME(F:1) &2 B dx, dy: D, &5 i 0 /N Bkt &

AC2=function(X,fl=mean,f2=median,dx=3,d1=3,d2=3){ #dx, d1, d2: /N¥&HF <Rv2
# sl=deparse(substitute(fl)) # 2 £ =>3CF %I
# s2=deparse(substitute(f2)) # 2 £ =>F %I
X=as.matrix(X); sl=deparse(substitute(fl)); s2=deparse(substitute(f2)) # % #=>3"F
24
Zla=AP(X,2,f1); Z1b=Round(Z1la,d1); rownames(Z1lb)=s1
Z2a=AP(X,2,f2); Z2b=Round(Z2a,d2); rownames(Z2hb)=s2
Z=rbind(Round(X,dx),Z1b,Z2b); JustR(Z)
} ##Add column 1T G E Ml (F1:2)Z B dx, d1,d2: D, 5 5 O /s $x 4 5

Add=function(...) paste0(...)

AddA=function(A=D,x){A[Len(A)+1]=x; A
} #BLHIIZ B3R A 9B N

AddGM=function(D,s=3){
if(s==1|s==3) D=cbind(D,G.mean=RowGMs(D))
if(s==2|s==3) D=rbind(D,G.mean=ColGMs(D))
if(s==3) D[NR(D),NC(D)]=GM(D)
D

}

AddInf=function(X,RR){
SS=function(W,U,CI){
Combine=function(Z,C=NULL) {
if(Len(C)==1) return(Z[,C])
apply(Z[,C],1,paste,collapse="-")
}
WhereAB=function(A,B) {Pos=match(A,B); Pos[is.na(Pos)]=0; Pos}
Na2StrD=function(D,str){



library(dplyr); mutate_all(D, ~ ifelse(is.na(.), str, .))

}
print(‘SS: 1/4"); B=Combine(U,1:Len(Cl)); U=cbhind(B,U[,-(1:Len(CI))])
print(‘'SS: 2/4"); A=Combine(W,Cl); Wh=WhereAB(A,B)
#R=rep(0,NR(W)); E=DF(Crit=R,Norm=R,Lema=R,Cg=R,n=R)
E=DF(matrix(0,NR(W),NC(U)-1)); names(E)=names(U)[-1]
print('SS: 3/4"); indices=which(Wh > 0); E[indices, ]=U[WAh[indices], -1]
print('SS: 4/4"); E=Na2StrD(E,0Q); cbind(W,E)

}

Li=list(); Col=list(1:5,1:4,2:5,2:4,1:3,3:5,2:3,3:4,3); nc=NC(X)

for(i in 1:9){
print(paste('File:",i))
Rx=SS(X,RR[[i]],Col[[i]])
Li[[i]]=Grep(RXx,nc+1,0,T)
Li[[i]]=cbind(Li[[i]], g=rep(10-i,NR(Li[[i]])))
X=Grep(Rx,nc+1,0,F)
if(i<9) X=X[,1:nc] else Li[[10]]=cbind(X,g=rep(0,NR(X)))

}

do.call(rbind, Li)

YHIL: FEE 7 7 A NVICBR 7 7 A V2 A

AddLack=function(D,E){
fillLack=function(D,E){
R1=RN(D); R2=RN(E); Wn=WhereNot(R1,R2)
if(Len(Wn)==0) return(D)
M=matrix(0,Len(Wn),NC(D)); colnames(M)=CN(D)
N=rbind(M,D); rownames(N)[1:Len(Wn)]=R2[Wn]; N
}
D=fillLack(D,E); D=fillLack(Trans(D),Trans(E)); D=Trans(D)
D=SortC(D,0); D=SortC(Trans(D),0); Trans(D)
} # Add to D lacking row existing in E. ex: AddLack(Ob,Al)

AddMean.T=function(D,0,A,s=3){
if(s==1|s==3) D=cbind(D,Mean.T=RowMeans.T(0,A))
if(s==2) D=rbind(D,Mean.T=ColMeans.T(0O,A))
if(s==3) {
D=rbind(D,Mean.T=c(ColMeans.T(0,A),0))
D[NR(D),NC(D)]=NS(Sum(0),Sum(A))
}; D
¥



AddMean=function(D,s=3){
if(s==1|s==3) D=chind(D,Mean=RowMeans(D))
if(s==2|s==3) D=rbind(D,Mean=ColMeans(D))
if(s==3) D[NR(D),NC(D)]=Mean(D)
D

}

AddMedian=function(D,s=3){
if(s==1|s==3) D=cbhind(D,Median=RowMedians(D))
if(s==2|s==3) D=rbind(D,Median=ColMedians(D))
if(s==3) D[NR(D),NC(D)]=Median(D)
D

}

AddParen=function(D){
Concat(D[,1] & " (" & D[,2] & ")") & "."
} #a (123), b(446)

AddPercent=function(D,b=","){
R='('&Rnd(D/RowSums(D)*100)&'%)’
R=matrix(R,nr=NR(D))
colnames(R)=colnames(D)&'%’

W=cbind(D,R); W=BM(W,b); W[,Alter(NC(W))]
} #Add horizontal percent to df (matrix), b: big mark

AddRCnum=function(D){
colnames(D)=(1:NC(D))&'.'&CN(D) #%| %% = % £+ N
rownames(D)=(1:NR(D))&'.'&RN(D); D #17%& & % I/

}

AddSum=function(D,s=3){
if(s==1|s==3) D=cbind(D,Sum=RowSums(D))
if(s==2|s==3) D=rbind(D,Sum=ColSums(D))
D

¥

Adjacent=function(A,sel) {
n=Len(A)
if(sel==1) return(c("*",A[-n]))



if(sel==2) return(c("*","*",A[-c(n,n-1)]))
if(sel==3) return(c(A[-1],"*"))
if(sel==4) return(c(A[-(1:2)],"*","*"))
YHEXF— U — NI+ 2582 AL, A, P1, P2
# Adjacent.Al=function(A) {n=Len(A); c("*",A[-n])}
# Adjacent.A2=function(A) {n=Len(A); c("*","*",Cg[-c(n,n-1)])}
# Adjacent.P1=function(A) c(A[-1],"*")
# Adjacent.P2=function(A) c(A[-(1:2)],"*","*")

Adjust=function(D){
D=rbind(CN(D),D)
for(h in 1:NC(D)){
A=D[,h]; mx=0; for(i in 1:Len(A)) if(Len(A[i])>mx) mx=Len(A[i])
for(i in 1:Len(A)) A[i]=Join(rep(’ ",mx-Len(A[i])),")&A[i]
D[,h]=A
}; R=NULL; for(h in 1:NR(D)) R[h]=Join(D[h,], ' ); R
Y#HAf 2 A=A THEL TveclzT 5

Agregar=function(df,str){ #ej. Arreglar(df,'{},(.[1._:,..0")
Rn=row.names(df); df=apply(df,2,as.character); row.names(df)=Rn
Vr=VT(str); L=NULL
for(i in 1:Len(Vr)){

L[[i]]=Left(Vr[i],1)&Trim(df[,i])&Right(Vr[i],1)
# L[[i]]=Left(Vr[i],1) & Format(df[,i]) & Right(Vr[i],1)
}; R=DF(L); colnames(R)=CN(df); R
}

All=function(f) all(f, na.rm=TRUE)

Alpha=function(CV, a=.5) {
#https://www.dataanalytics.org.uk/make-transparent-colors-in-r/
A=CV; for(i in 1:Len(CV)){

v=col2rgb(CVIi]); A[i]=rgb(v[1],v[2],v[3], max=255, alpha=a*255)
LA
Yy#&EA 2 ZBAL 0 CV: B4 X7 kb, aalpha (14~ % B)

Alter=function(x){

h=x/2; B=NULL; n=0

for(i in 1:h){n=n+1; B[n]=i; n=n+1; B[n]=h+i}; B
} #Alternative sequence, ex: Alter(6) #1 42536



AM=function(X,s="'s"){
X=as.matrix(X)
W=1-X; A=t(X)%*%X; B=t(X)%*%W; C=t(W)%*%X; N=t(W)%*%W
if(s=='a') R=A #1k i [ &
if(s=='s") R=(A+N)/(A+B+C+N) #Simple matching
if(s=='j") R=A/(A+B+C) #Jaccard
if(s=='d") R=2*A/(2*A+B+C) #Dice
if(s=='rr") R=A/(A+B+C+N) #Russel & Rao
if(s=='rr2") R=3*A/(3*A+B+C+N) #Russel & Rao-2
if(s=="h") R=((A+N)-(B+C))/((A+N)+(B+C)) #Hamann
if(s=='y") R=(A*N-B*C)/(A*N+B*C) #Yule
if(s=="p") R=(A*N-B*C)/((A+B)*(C+N)*(A+C)*(B+N))"(1/2) #Phi
if(s=='0") R=A/((A+B)*(A+C))"(1/2) #Ochiai
if(s=='mi') R=log2(A*(A+B+C+N)/((A+B)*(A+C)))#FH A ¥ H &
if(s=='mis') R=log(A*(A+B+C+N)/((A+B)*(A+C)))/log((A+N)/A) #H= Y& 8 %f 15 H &
if(s=='ss') R=A/(A+B)#H i % R
if(s=='cs") R=(A*N-B*C)*(A+N)/(N*(A+B)*(A+B+C+N))# It i 8
R

}#3H B 1T 4] Association matrix (symmetric)

Any=function(f) any(f, na.rm=TRUE)

AP=function(D,s=1,f=sum){
str=deparse(substitute(f)) # 725 ¥=>C 54
if(s==1) {W=as.matrix(apply(D,s,f)); colnames(W)=str; W} #vt vertical
else if(s==2) {W=t(apply(D,s,f)); rownames(W)=str; W} #vt horizontal
else f(D,na.rm=T) #scalar

} # general apply s=1:row/2:col, ex: AP(D,2,sum)

AR=function(X,func=mean,dx=3,dy=3){ #dx, dy: /N¥#7 <Rh
X=as.matrix(X); str=deparse(substitute(func)) # % $=>3C 7%l
X1=AP(X,1,func); X2=Round(X1,dy); colnames(X2)=str; X3=cbind(Round(X,dx),X2)
JustR(X3)

} #Add row fTHNICEHFAE(1T:1)Z B0 dx, dy: D, &+ % AH O /N FHT %

AR2=function(X,fl=mean,f2=median,dx=3,d1=3,d2=3){ #dx, d1, d2: /¥ #7 <Rh2
X=as.matrix(X); sl=deparse(substitute(fl)); s2=deparse(substitute(f2)) # & $k=>7F
5|
Zla=AP(X,1,f1); Z1b=Round(Z1a,d1); colnames(Z1b)=s1



Z2a=AP(X,1,f2); Z2b=Round(Z2a,d2); colnames(Z2b)=s2
Z=chind(Round(X,dx),Z1b,Z2b); JustR(2Z)
} ##Add row fTHICFHFE M (T:2) &2 B dx, d1,d2: D, #F & E o /T #%

As.numeric=function(D) {if (is.vector(D)) D=as.numeric(D); D}

AS=function(X,s="s"){
X=as.matrix(X); A=X ; B=MV(RowSums(X),X,'s")
C=MV(ColSums(X),X,'s'); N=MV(MV(MV(sum(X),A,'s'),B,'s'),C,'s")
if(s=='a') R=A #1k i [ &
if(s=='s") R=(A+N)/(A+B+C+N) #Simple matching
if(s=="j") R=A/(A+B+C) #Jaccard
if(s=='d") R=2*A/(2*A+B+C) #Dice
if(s=="rr') R=A/(A+B+C+N) #Russel & Rao
if(s=="rr2') R=3*A/(3*A+B+C+N) #Russel & Rao-2
if(s=="h") R=((A+N)-(B+C))/((A+N)+(B+C)) #Hamann
if(s=="y") R=(A*N-B*C)/(A*N+B*C) #Yule
if(s=="p") R=(A*N-B*C)/((A+B)*(C+N)*(A+C)*(B+N))"(1/2) #Phi
if(s=='0") R=A/((A+B)*(A+C))"(1/2) #Ochiai
R
Y43 BA 15 5 Association score (n*p)
#AsC=function(n){as.character(n)} #%& fiff => 3 7

AsCha=function(x) as.character(round(x,9))
#as.character(10-9.2) #"0.800000000000001"

AsN=function(X,sel=T){
Rn=rownames(X); rn=NR(X); Cn=colnames(X); cn=NC(X)
if(sel) X=as.numeric(X) else X=as.character(X)
X=matrix(X,rn,cn); rownames(X)=Rn; colnames(X)=Cn; X
} #sel=T: 3L AT H =>HMEAT 1, =F: B AEAT F =>3L 517 5

AsNum=function(D){
nr=NR(D); Rn=rownames(D); Cn=colnames(D); D=unlist(D)
R=matrix(as.numeric(D),nr); rownames(R)=Rn; colnames(R)=Cn; R

Y# F—F 7L —h=>HE

AsNumC=function(D){for(i in 1:NC(D)){
if(all(1sNum(D[,i]))) D[,i]=as.numeric(D[,i])}; D} #df & 3L A ¥l D 51| =>H 5 D 7]



AsVt=function(A) unlist(as.vector(A)) #df ® 47 - ¥l|=>~7 k)L AsVt(D[1,])

HitHE B ###H#

B.test.b=function(f,t,e=.5,side="s',c1=.95,r=3) {
#f:frequency,t:total,e:expected-probability,cl:confidence-level
#side='s":selective,'t':two-sided,'g":greater,'l":less,r:Rnd
if(side=="s") {

sc=Selsecurity(f,t,e); p=1-abs(sc); pw=Selpower(f,t,e,cl)
Ci=binom.test(f,t,e,'t",cl)$conf.int[1:2]
if(f<t/2) {Bt=binom.test(f,t,e,'l',cl); cvl=gbinom(1-cl,t,e)}
else  {Bt=binom.test(f,t,e,'g",cl); cv2=gbinom(cl,t,e)}
}
else {
Bt=binom.test(f,t,e,side,cl); p=Bt$p.value; sc=1-p
Ci=Bt$conf.int[1:2]; pw=Power(f,t,e,cl,side)
if(side=="g"){cv1=0; cv2=gbinom(cl,t,e)}
if(side=="I'Y{cvl=gbinom(1-cl,t,e); cv2=t}
if(side=="t"){cvl=gbinom((1-cl)/2,t,e); cv2=gbinom((1+cl)/2,t,e)}
}
rt=f/t; es=rt/e; lw=Ci[1]; up=Ci[2]; b=1-abs(pw)
wd=(up-lw)/up; cf=HM(c(abs(sc),abs(pw),(1-wd))) #Hm: harmonic mean
R=Rnd(c(rt,es,sc,p,b,pw,cvl,cv2,lw,up,wd,cf),r)
names(R)=c('ratio’,'effect-size','security’,'p-value’,'beta’,'power’,
‘cvl','cv2','lower-b.",'upper-b.','rel.width’,'confidence'); R

} #Binomial test (using binom.test)

#f=60;t=100;e=0.5;side="t"; B.test(f,t,e,side)

# f=60;t=100;e=0.5;side="g"; B.test(f,t,e,side)

# f=42;t=100;e=0.5;side="l"; B.test(f,t,e,side)

# f=67;t=100;e=0.5;side="s"; B.test(f,t,e,side)

# f=42;t=100;e=0.5;side="s"; B.test(f,t,e,side)

B.test=function(f,t,e=0.5,side="s',c1=0.95,r=3) {
#f:frequency,t:total,e:expected-probability,cl:confidence-level
#side="t":two-sided/'g':greater/'l":less,r:Rnd
rt=f/t; es=rt/e; cv1=0; cv2=t #ratio of sample
if(side=="s"){

sc=Selsecurity(f,t,e); p=1-abs(sc); pw=Selpower(f,t,e,cl); b=1-abs(pw)
Iw=BinE(f,t,(1+cl)/2); up=BinE(f+1,t,(1-cl)/2) #s:.975, .025
if(f<t/2) {cvl=gbinom(1-cl,t,e)}



else {cv2=gbinom(cl,t,e)}

}
if(side=="t"){ #two sided

pl=pbinom(f,t,e); p2=ifelse(f==0,1,pbinom(f-1,t,e,F)); p=2*min(p1,p2,0.5); sc=1-p

Iw=BinE(f,t,(1+cl)/2); up=BinE(f+1,t,(1-cl)/2) #s:.975, .025
cvl=gbinom((1-cl)/2,t,e); cv2=gbinom((1+cl)/2,t,e)
es=f/t/le; pw=pbinom(cvl-1,trt)+pbinom(cv2,t,rt,F); b=1-pw
} #p:value-p,Ilw/up:lower/upper bound,cvl,cv2:crical value,pw:power,b:beta
if(side=="'g"){ #greater
p=ifelse(f==0,1,pbinom(f-1,t,e,F)); sc=1-p; Iw=BinE(f,t,cl); up=1
cv2=gbinom(cl,t,e); pw=pbinom(cv2,t,rt,F); b=1-pw
}
if(side=="I"){ #less
p=pbinom(f,t,e); sc=1-p; lw=0; up=BinE(f+1,t,1-cl) #up=gbeta(cl,f+1,t-f)
cvl=gbinom(1l-cl,t,e); pw=pbinom(cvl-1,t,rt); b=1-pw
}
#wd=up-lw; cf=abs(sc*pw*(1-wd))"(1/3)
wd=(up-lw)/up; cf=HM(c(abs(sc),abs(pw),(1-wd))) #Hm: harmonic mean
R=Rnd(c(rt,es,sc,p,b,pw,cvl,cv2,lw,up,wd,cf),r)
names(R)=c('ratio’,'effect-size’,'security’,'p-value’,'beta’,'power’,
‘cvl','cv2','lower-b.",'upper-b.','rel.width’,’confidence’); R
} #Binomial test (using BinE)
# f=62;t=100;e=0.5;side="s"; B.test.b(f,t,e,side)
# binom.test(f,t,e,side)

Balance=function(A=D){A=A-median(A); p=sum(A[A>0]); n=-sum(A[A<0]);

n)/(p+n)
}#F- 1 £% # (balance)

BD=function(...,rn=F){
# Bind by column ex: BD(E1,E2,E3); BD(E1,E2,E3,'A,B,C') title:'A,B,C’
L=list(...); In=Len(L); Z=L[[In]]
if(any(class(Z)=='character')&any(class(Z)!='data.frame')) {C=VT(Z); In=In-1}
mx=0; for(i in 1:In) if (NR(L[[i]])>mx) mx=NR(L[[i]]) # max of nrow
E=list(); Cn=NULL # initialize E; Cn:colnames
for(i in 1:In){
D=L[[i]]; d=mx-NR(D); Rn=RN(D) #D:df; d:difference; Rn:rownames
if(d>0){D=RBIND(D,DF(matrix(*",d,NC(D)))); Rn=c(Rn,rep(",d))} #D; Rn
E=c(E,list(Rn),list(D)); Cn=c(Cn,'['&C[i]&']',CN(D)) #E; Cn
}; E=do.call(cbind, E); rownames(E)=NULL; colnames(E)=Cn; E}

(p-



BinA=function(D, sel=1){ #sel=1:17, =2:%1, =3: 41K
#Binomial distribution equal probability (matrix) pbinom (lower tail)
nr=NR(D); nc=NC(D); Cs=ColSums(D); Rs=RowSums(D); Tt=Sum(D)
for(i in 1:nr){for(j in 1:nc){
if(is.na(DJi,j])) next
if(sel==1) D[i,j]=Pbinom(D[i,j],Rs[i],1/nc)
if(sel==2) D[i,j]=Pbinom(D[i,j],Cs[j],1/nr)
if(sel==3) D[i,j]=Pbinom(D[i,j],Tt,1/(nr*nc))
33D
YH O AR (TR - ATH), Fo AR AUE =0 il

BIND=function(..., f="){
L=list(...); W=L[[1]]; for(i in 2:Len(L)) W=Bind(W,L[[i]],f); W
Y# 174 & FE S BIND(A,B,C) =>A:B:C

BinD=function(f,t,e){ # f:frequency,t:total,e:expected probability
A=NULL; for(i in 1:t) Afi]=ifelse(i==1,log(i),A[i-1]+log(i)) #log. of factorial
if(f==0) exp(t*log(1-¢))
else if(f==t) exp(t*log(e))
else exp(A[t]-A[f]-A[t-f]+f*log(e)+(t-f)*log(1l-e)) #binomial probability
} # Indivisual binomial probability
#x=2; n=3; e=1/6; BinD(x,n,e); dbinom(x,n,e) # individual: 0.06944444

Bind=function(X,Y,f="){
X=as.matrix(X); Y=as.matrix(Y); rx=NR(X); ry=NR(Y)
if(rx>ry) Y=rbind(Y, matrix(f,rx-ry,NC(Y)))
if(rx<ry) X=rbind(X, matrix(f,ry-rx,NC(X)))
W=chind(X,Ixx=rep(":",NR(X)),Y)
colnames(W)=gsub('1xx",":",CN(W)); JustR(W)

Y #AT A & BRE A XY (AT HOR — 0 wT) f filler Bind(X,Y,'-")

BindByAnyColumn=function(D,E,d,e) RnSeq(cbind(D,E[match(D[,d],E[,e]).]))
#50(de)z 2R L CAdfDICAFEZ /AT 5

BindByFirstColumn=function(D,E) RnSeq(cbind(D,E[match(DI[,1],E[,1]),]))
#E 1H ML TCDICEAZMAET D

BindByRowname=function(D,E) cbind(D,E[match(RN(D),RN(E)),])
T %ML TCDICEZRAET D



# D=cbind(x=c(1,2,3),y=c(4,5,6)); rownames(D)=c("a","b","c"); D
# E=cbind(p=c(11,22),q=c(44,55)); rownames(E)=c("b","a"); E
# BindByRowname(D,E)

BindCooc=function(D,s,d=1){ #s(elect),d:decimal
X=D; Xn=Paren(Round(X,d), Rank(X)) # &= % (JEAT)
Y=COOC(D,s); Yn=Paren(Round(Y), Rank(Y)) # Dice.m (JIEfL)
noquote(chind(Xn,c('*','*"),Yn))

Y#T — ZAT AR B

BinDif=function(x, y, e=0.5){ #(x, y: # & ,e:xx ® HI£F fft &) ex: BinDif(3,7,0.5) #
0.0546875

if(x==0) return(0) else pbinom(x-1, x+y, €)
YHEDOA BN

BindV=function(X,Y,f="){
cX=NC(X); cy=NC(Y)
if(cx>cy) {Y=cbind(Y,matrix(rep(f,NR(Y)*(cx-cy)),NR(Y))); C=colnames(X)}
if(cx<cy) {X=cbind(X,matrix(rep(f,NR(X)*(cy-cx)),NR(X))); C=colnames(Y)}
Z=JustR(rbind(X,Y)); colnames(Z)=C; Z

Y# PN DR HATH & HECERS f filler

BinE=function(f,t,s=.95) qbeta(l-s,f,t-f+1)

# Expected probability. f:freq.,t:total,s:security

# BinE=function(f,t,s=.95){ #f:frequency,t:total,s:security

# library(stats); binom.test(f,t,0,'greater',s)$conf.int[1]

# # lower-b. of greater interval of confidence

# # the smallest plausible value for the true proportion of successes

# } # Expected probability (binom.test)

# BinE.z=function(f,t,s=.95){#f:frequency,t:total,s:security

# if(f==0) return(0) else {p=1078; mx=p; mn=0; Ilw=s-1/p; up=s+1/p}
# #p:precision : mx:max, mn:min,lw:lower, up:upper

# for (i in 1:1000){

# mid=(mx+mn)/2; e=mid/p; s=pbinom(f-1,t,e) #mid; expected prob.; security
# if(s<lw) mx=mid #raising of mx to mid

# else if(s>up) mn=mid #lowering of mn to mid

# else break # if s-1/p <= s <= s+1/p], break

#3}, e

# } # Expected binomial probability (binary search)
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BinF=function(t,e,s=.95) {f=gbinom(s,t,e); IE(f<t,f+1,f)}

# Expected frequency. (t:total,e:expected probability,s:security=.f:freq)
# BinF=function(t,e,s=.95){

# ifelse(e==0,0,which(pbinom(0:t,t,e)>s+1/1078)[1]-1)}

# Expected frequency (t:total,e:expected probability,s:security)

# BinF=function(t,e,s=.99){ #t:total,e:expected probability,s:security

# ifelse(e==0,0,which(pbinom(0:t,t,e)>s)[1]-1)

# } # Expected frequency (t:total,e:expected probability,s:security)

BinL=function(x,n,s=.95){
if(x==0) 0 else gbeta(1-s, x, n-x+1) # {5 % X [# T [R
Y# T AR AE KR R PR S (o BB n B AR B s R E R ) (IF )

BinM=function(D, s=3){ #s=1:row/2:col/3:all
#Binomial distribution expected probability (matrix) pbinom (lower tail)
Ex=Exp(D); Cs=ColSums(D); Rs=RowSums(D); Tt=Sum(D)
for(i in 1:NR(D)){for(j in 1:NC(D)){
if(is.na(D[i,j])) next
if(s==1) D[i,j]=Pbinom(D[i,j],Rs[i],Cs[j]/Tt)
if(s==2) D[i,j]=Pbinom(D[i,j],Cs[j],Rs[i]/Tt)
if(s==3) D[i,j]=Pbinom(D[i,j], Tt,Ex[i,j]/Tt)
2 D
}

BinP=function(D,s=3){

#Binomial probability. s=1:row/2:col/3:all

nr=NR(D); nc=NC(D); t=Sum(D); Rs=RowSums(D); Cs=ColSums(D); P=D

for(i in 1:nr){for(j in 1:nc){
if(is.na(D[i,j]1)) {P[i,j1=NA; next}
if(s==1) P[i,j]=Pbinom(D[i,j],Rs[i],1/nr)
if(s==2) P[i,j]=Pbinom(D[i,j],Cs[j],1/nc)
if(s==3) P[i,j]=Pbinom(D[i,j],t,1/(nr*nc))}}; P}

BinR=function(f,t,e=.5,side="g"){
#f:freq.,t:total,e:expected probability,test="I":less,'g':greater,'t":two-sided
1-BinS(f,t,e,side)

} # Risk, P-value

BinS=function(f,t,e=0.5,side="g"){

#f:freq.,t:total,e:expected probability,side="I":less,'g":greater,'t":two-sided
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if(side=="Il') return(pbinom(f,t,e,F))

if(side=="g") return(ifelse(f==0,0,pbinom(f-1,t,e)))

if(side=="t") {
pl=pbinom(f,t,e); p2=ifelse(f==0,1,1-pbinom(f-1,t,e)); p=2*min(pl,p2,0.5)
return(1-p)

}
} #Security (significance)

BinT=function(f,t,e) 2*min(pbinom(f,t,e),1-pbinom(f-1,t,e))

BM=function(D,b=",") format(D,big.mark=b) #Big mark 23,456

BS=function(D,s=3){
# Binomial security score. s=1:row/2:col/3:all
if(s==0) s=3
W=D; Rs=RowSums(D); Cs=ColSums(D); sm=Sum(D); nr=NR(D); nc=NC(D)
for(i in 1:nr){for(j in 1:nc){
if(is.na(D[i,j])) {W[i,j]1=NA; next}
P=c(RsJ[i],Cs[j],sm); C=1/c(nr,nc,nr*nc)
WIi,j]=pbinom(D[i,j1,P[s],C[s])}}; W}

Buscar=function(s, col, X=Lm){ #

G=grep(s, X[,col]) #GREP #& 3%

paste(X[G,2]," {*',X[G,3],"*} ',X[G,4]," ', X[G,5],sep=") #¥& &
} #B R

#it#H# C #H###

CB=function(x) writeClipboard(x,format=13) #27 U v 7&K — K{Z 2 &°—

CB2=function(x,rn=F,cn=T) {
write.table(x,"clipboard"”,quote=F,sep="¥t",row.names=rn,col.names=cn)
Y#2 Vv AR —RNicaey—2

Celda.repetida=function(df,K=1:3){
R=df; nr=NR(df); m=1074
for(i in 2:nr){
if(floor(i/m)*m==i) print((i/m)&"/"&(nr/m))
for(j in K){
if((j==1) & (df[i,1]==df[i-1,1])){
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if(df[i,2]==df[i-1,2]) {R[i,j] = '='} else{R]i,j] = '="' & R[i,j1}
}
if((j>1) & all(df[i,1:j]==df[i-1,1:j])) {R[i,j]="="
IR
MWDK LELE'=IZT D 50 sec

Celda.repetida2=function(df){
R=df;
for(i in 2:NR(df)){for(j in 1:1){
if(df[i,j]==df[i-1,j]) {R[i,j]="='
IR
MWDK LBV E'=1CT 5 50 sec

Celda.repetida3=function(df){
R=df;
for(i in 2:NR(df)){
if(df[i,1]==df[i-1,1]) R[i,1]="="
LR
MWDK LELE'=ICT D 50 sec

Central=function(A=D){A=A-mean(A); p=Len(A[A>0]); n=Len(A[A<O0]); (p-n)/(p+n)}
#0900 VE R 22 (centrality)

CES=function(D,s=1){ #s=1: 7=, 2: tk, 3:%=lk
if(s==1) D-Exp(D) else if(s==2) D/Exp(D)else (D-Exp(D))/Exp(D)
} #bb e ] F5 i #5 20 Comparative Expectation Score

Chi.t=function(D) chisq.test(D)$statistic

# Chi=function(M){

# Rs=RowSums(M); Cs=ColSums(M); s=sum(M); E=M

# for(i in L:NR(M)){for(j in 1:NC(M)){E[i,j1=Rs[i]*Cs[j1}}; E=E/s
# for(i in L:NR(M)){for(j in 1:NC(M)){

#  M[Ljl1=(M[i,j]1-E[i, 1) 2/E[iLj13} sum(M)

# } #Chi squared (M: matrix, table, DF)

Chi=function(D){
Rs=RowSums(D); Cs=ColSums(D); s=Sum(D); nr=NR(D); nc=NC(D)
E=D; for(i in 1:nr) {for(j in 1:nc) E[i,j]=(Rs[i]*Cs[j])/s}
if(nr==2&nc==2) {
a=D[1,1]; b=D[1,2]; c=D[2,1]; d=D[2,2]
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return(s*(abs(a*d-b*c)-s/2)~2/(a+b)/(c+d)/(a+c)/(b+d))
} else return(Sum((D-E)"*2/E))
} #Chi squared (D: matrix, table, DF)

ChiPV=function(D) chisq.test(D)$p.value #chisq.test's p.value

ChisqTest=function(M,cl=.95,r=3){
Ch=chisq.test(M)
U=unname(unlist(c(Ch[1], Ch[2], Ch[3]))); chi=U[1]; df=U[2]; p=U[3]
es=sqrt(chi/sum(M)); es.max=sqrt(min(NR(M),NC(M))-1) #effect size; max
pw=pwr.chisq.test(es,n,df,1-cl)$power #power
R=Rnd(c(chi,df,1-p,p,es,es/es.max,pw),r)
names(R)=VT('chi,df,security,p-value,es:effect-size,relative-es,power’); R
} #Chi-squared test: M:matrix,cl:confidence level,r:Rnd
#M=matrix(c(40,30,28,44,22,16,110,62,98),nr=3,byrow=T); ChisqTest(M,.95,5);
chisq.test(M)

Cl.b=function(f,t,cl=.95){
lw=gbeta((1-cl)/2,f,t-f+1); up=qbeta((1+cl)/2,f+1,t-f)
R=c(f/t,lw,up,up-lw); names(R)=c('ratio’,'conf.int.1','conf.int.2','width"); R
} # Confidence interval by binomial distribution (Clopper-Pearson)
#C1.b(3,10,0.95) # 0.30000000 0.06673951 0.65245285

Ci.L=function(f,t,s=.95) gbeta((1-s)/2,f,t-f+1) # Clopper-Pearson-interval (lower)

# Confidence-interval-lower-bound, f:success, t:trial, s:confidence level {# X [ TR

Cl.n=function(A,cl=.95){# A:data array, A: c(n,mean,variance), cl:security
if(Len(A)==3){n=A[1];m=A[2];v=A[3]} else{n=Len(A);m=mean(A);v=var(A)}
g=gnorm((1+cl)/2); x=q*sqrt(v/n)

R=c(m, m-x, m+x); names(R)=c(‘mean’,'I-bound’,'u-bound"); R

} # Confidence interval by normal-distribution

# Cl.n(c(200,50,10), .99) # 50.26667 49.59870 50.93463

# set.seed(0); A=Rnd(rnorm(30,50,10),0); Cl.n(A,.99) # 50.26667 49.59870 50.93463

Cl.t=function(A,cl=.95){ #A: data, cl:clecurity
m=mean(A); u=var(A); n=Len(A); t=qt((1+cl)/2,n-1); em=t*sqrt(u/n)
R=c(m, m-em, m+em, em, 2*em, 2*em/(max(A)-min(A)))
names(R)=c(‘mean’,'lI-bound’,'u-bound’,'error margin’,'width’,'width/range’); R
} # Confidence interval by t-distribution
#set.seed(1); A=rnorm(200,50,10); CIt(A,.95)

14



Ci.U=function(f, t, s=.95) qbeta(1-(1-s)/2,f+1,t-f) # Clopper-Pearson-interval (upper)

# Confidence interval upper bound, f:success, t:trial, s:confidence level 138 X [H LR

Class=function(x) if(exists(x)) class(get(x)) else 'none’

#Class('log') # "function”

Cls=function(n) hcl(seq(15,375,length=n+1),100,35)[1:n] #4245 & (n: %)
#CN=CN

CN=function(D,A=NULL) if(is.null(A))colnames(D) else{colnames(D)=A;D}
# CN=function(X=D,N=0){if(is.null(CN(X))) return(NULL)

# if(N[1]==0) N=1:NC(X); R=N;

# for(i in 1:Len(N){R[i]=CN(X)[i]}; R

#} #5424 (147 TH A) cf Rn

Coll=function(D){
D=DecimalAdjust(D); Adjust(D)
Y#EE O df 2 151 L vt TIRT (+ X X — X FH#E)

Col2=function(D){
D=DecimalAdjust(D);
nr=ceiling(NR(D)/2); nc=NC(D)
K=DF(Matrix('",nr,nc*2))
for(i in 1:nr) for(j in 1:nc) K[i,j]1=D[i,j]
for(i in (nr+1):NR(D)) for(j in 1:nc) KJ[i-nr,j+nc]=D[i,j]
colnames(K)=rep(CN(D),2); Adjust(K)

YHMER @ df 2 2512 L 72 vt TR (+ A~ — R i)

Col2n=function(d=D,x){ifelse(IsNum(x),x,FN(x,CN(d),T))
} #Y 4 =>5 % 5

Col3=function(D){
D=DecimalAdjust(D);
nr=ceiling(NR(D)/3); nc=NC(D)
K=DF(Matrix('',nr,nc*3))
for(i in 1:nr) for(j in 1:nc) KJi,j]=D[i,j]
for(i in (nr+1):(nr*2)) for(j in 1:nc) K[i-nr,j+nc]=D[i,j]
for(i in (nr*2+1):NR(D)) for(j in 1:nc) K[i-nr*2,j+nc*2]=D[i,j]
colnames(K)=rep(CN(D),3); Adjust(K)
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}#ifER o df 2 350IC Lz vt TRT (+ A X — X FHEK)

ColGMs=function(D) apply(D,2,function(x) (GM(x)))

ColMeans.T=function(O,A) NS(ColSums(0),ColSums(A)) #fraction mean-col

ColMeans=function(D) colMeans(D,na.rm=T) #NaN % & < %I -

ColMedians=function(D) apply(D,2,function(x) (median(x,na.rm=T)))

CoIN=function(E=D){colnames(D)=Add('v',1:NC(D)); D} #4514 =>v1, v2, ...

ColNum=function(D,i=1){names(D)=i:(i+NC(D)-1)&'."&names(D); D}
#INZH 525 iBmE S

ColorGradation=function(x='lightgray',y="darkgray',n=5){
colorRampPalette(c(x, y))(n)
Y#RGB 1 7 — 27 55— a » &2 4R, fromxtoy, byn

Cols=function(M=D,x=1){

if(is.null(x)) return(x)

IE(ISN(X), X, FN(X,CN(M))) # 7 /L % — A (1)
} #EUE 5B =>4

ColSums=function(D,d=1) colSums(D,na.rm=T) #NaN % [& < 5| ‘5

Combinar=function(Ar,mark="=" Add=""){
Wr=NULL; str=Ar[1]; k=0
for (i in 2:Len(Ar)){
if(Left(Ar[i],1) == mark) {str=str & Add & Ar[i]} # mark TRt T 1T &% % <
else{k=k+1; Wr[k]=str; str=Ar[i]} #mark LL&F 1% Wr 2 ¥
}
k=k+1; Wr[k]=str; Wr

YHXR 7 MNVEFR A~ — 2 THE A Combinar fila con marca

CombineCol=function(D,A,s="_") {

if(Len(A)==1) return(D[,A])

R=DI[,A[1]]; for(i in 2:Len(A)) R=paste(R,D[,A[i]],sep=s); R}
# Combine colums A of D by s ex.CombineCol(D,1:3)
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CombineRow=function(D,C=NULL,s="-") {
if(is.null(C)) C=1:NC(D); if(Len(C)==1) return(D[,C])
apply(DI[,C],1,paste,collapse=s)

}#D OAiT% s fli o TH¥ < ex. CombineRow(D,1:2,"/")

CompD=function(x,y,d=5,5=3){
if(s==1) return(Rnd(x,d)<Rnd(y,d))
if(s==2) return(Rnd(x,d)<=Rnd(y,d))
if(s==3) return(Rnd(x,d)==Rnd(y,d))
if(s==4) return(Rnd(x,d)>=Rnd(y,d))
if(s==5) return(Rnd(x,d)>Rnd(y,d))
} # Compare with decimal. CompD(0.3-0.2,0.1,1,1): FALSE
#cf: 0.3-0.2==0.1 (FALSE?); cf. 3-2==1 (TRUE); 0.3-0.2<0.1 (TRUE?)

Concat=function(D, K="#"){
nc=NC(D)-1; if(Len(K)==1) K=rep(K, nc)
for(i in 1:nc){
A=apply(D, 1, function(row) {paste(row[1:2], collapse =K]Ji])})
D=chind(A,D[,-c(1:2)])
}; as.vector(D)
YHEXLFXRT P rE K TES

Concent=function(D,s=0){
# Diagonal concentration D:df, s=0:none/l:row/2:col/3:all
nr=NR(D); nc=NC(D); CR=CubeRoot; RS=RowSums; CS=ColSums #nrow,ncol,rename
if(s==3) {t=UpperLeft(D)
for(i in 1:3){W=RevDF(D,i); u=UpperLeft(W); if(u>t) {D=W; t=u}}}
R=Seq(-1,1,nr); names(R)=RN(D); Wr=matrix(R,nr,nc,byrow=F) #weight-row
C=Seq(-1,1,nc); names(C)=CN(D); Wc=matrix(C,nr,nc,byrow=T) #weight-col
for(i in 1:500) {
W=D
if(s==1|s==3){R=CR(DV(RS((D*Wc)"3),RS(abs(D))));D=D[order(R),]} #row|all
if(s==2|s==3){C=CR(Dv(CS((D*WTr)"3),CS(abs(D))));D=D[,order(C)]} #collall
if(s<3lall(D==W)) break
}; R=sort(Rescale(R,T)); C=sort(Rescale(C,T)) #parepare
list(sel=s, df=D, row=R, col=C, dg=GK(D,T), iter=i) #output
¥

Contar=function(df,r=1:5){
if(class(df)=="'data.frame"){cat('N =',NR(df))} #7 — % 7 L — A
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else{cat('N =',Len(df))} #3077 kv & it 12 fid &
Y2 b

Context=function(A,sel=1,f=1,w=10){
n=Len(A); t=f+w-1; I=Len(f:t); D=DF(matrix(0,n,l)); x=0
if (sel==1) for(i in t:f){x=x+1; D[,x]=c(rep('*",i), A[-(n:(n-i+1))]}
if (sel==2) for(i in f:t){x=x+1; D[,x]=c(A[-(1:1)], rep("*",i))}
if(I==1) return(as.vector(D[,1]))
D=apply(D,1,paste,collapse="")
ReplA(D," ([,.:;1?>3¥¥)¥¥]])=>¥¥ 1 ([<{¥¥(¥¥]]) =>¥¥1::A +=>10 +$=>" sep=":1")
} #KWIC SRR, sel=1:71, 2:%%, f:from, w:words
# Clave=Dt[1:20,9]; Ant=Context(Clave,1,1,5); Pos=Context(Clave,2,1,5)
# D=cbind(Ant,Clave,Pos); L(D,30) #100 sec

Contrib=function(D,s=1){
R=D
for(i in 1:NR(D)){for(j in 1:NC(D)){
E=D; E[i,j]=NaN
if(s==1) R[i,j]=Mean(D[,j])/Mean(E[,j])
if(s==2) R[i,j]=Mean(D[i,])/Mean(E[i,])
IR
}# % 53 Contribution from NaN to freq (freq.mean/NaN.mean)

COOC=function(D,s="'um"){
nr=NR(D); nc=NC(D); m=nr+nc-2; Rs=RowSums(D); Cs=ColSums(D); n=sum(D) #m:
e
for(i in 1:nr){for(j in 1:nc){
a=D[i,j]; if(is.na(a)) next
b=Rs[i]-a; c=CsJ[j]-a; d=n-a-b-c
if(s=="rr") DJi,j]=a/(a+b) # Relative-row
if(s=='rc') DJ[i,j]=a/(a+c) # Relative-column
if(s=='r") D[i,j]=a/n # Relative-all.Russel & Rao
if(s=='r3") D[i,j]=a*3/(a*3+b+c+d) #Russel & Rao-3
if(s=='s") D[i,j]=(a+d)/n # Simple matching
if(s=='d") DJ[i,j]=a*2/(a*2+b+c) # Dice.2
if(s=='dm") DJ[i,j]=a*m/(a*m+b+c) # Dice.m
if(s=="j") D[i,j]=a/(a+b+c) # Jaccard
if(s=="j2") D[i,j]=a*2/(a*2+b+c) # Jaccard.2
if(s=="jm") D[i,j]J=a*M/(a*m+b+c) # Jaccard.m
if(s=='u2") DJ[i,j]=(a*2-b-c)/(a*2+b+c) # Ueda.2
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if(s=='um') DJi,j]=(a*m-b-c)/(a*m+b+c) # Ueda.m
if(s=='h") DJ[i,j]=(a+d-b-c)/n # Hamann
if(s=="y") D[i,j]=(a*d-b*c)/(a*d+b*c) # Yule
if(s=="'p") D[i,j]1=(a*d-b*c)/sqrt((a+b)*(c+d)*(a+c)*(b+d)) # Phi
if(s=='c") D[i,j]=a/sqrt((a+b)*(a+c)) # Cosine.Ochiai
if(s=='mi") D[i,j]=log2(a*n/(a+b)/(a+c)) # Mutual information
if(s=="ts") D[i,j]=1/sqrt(a)*(a-(a+b)*(a+c)/n) # t-score
33D
YRLESREK (7% 7L — 1)

Copy=function(D,rn=T,cn=T) {#rn: row-names, cn: col-names
D=DF(D); Rn=c("*',RN(D))

if(cn) D=rbind(CN(D),D)

if(rn) D=cbind(Rn,D)

P=D[,1]

if(NC(D)>1) {for(i in 2:NC(D)){P=paste(P,D[,i],sep="¥t")}}; D=P
#insert tab

writeClipboard(as.character(D),format=13)

} #Copy to clipboard

COR=function(X=D,s=0){

#s=0:4H BT #1]; 1:4L 5 #AT 21

if(s==0){cor(X)

Yelse {Z=apply(X,2,function(X){X-mean(X)}); t(Z) %*% Z /| NR(X)}
Y#AR BAAT 4

CorCross=function(D,R=NULL,C=NULL){
if(Any(D<0)) D=D+abs(Min(D))
nr=NR(D); nc=NC(D); E=NULL
if(is.null(R)) R=1:nr; if(is.null(C)) C=1:nc
for(i in 1:nr){for(j in 1:nc){
n=D[i,j]; if(is.na(D[i,j])|n==0) next
E=rbind(E,W=matrix(c(R[i],C[j]),n,2,byrow=T))
}}; cor(E[,1].E[,2])
} #correlation of cross table (D:df, R:row weight, C:col weight)
# D=DF(a=c(1,0),b=c(0,9)); D; CorCross(D) # 1
# D=DF(a=c(1,5),b=c(0,9)); D; CorCross(D) # 0.3273268
# D=DF(a=c(2,0,0),b=c(1,3,0),c=c(1,0,7)); D; CorCross(D) # 0.7654683
# D=DF(a=c(3,0,1),b=c(0,3,0),c=c(1,0,7),d=c(1,1,8)); D; CorCross(D) # 0.5288178
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Corresp=function(D,s=3){
#Correspondence analysis (diagonal).D:df,s=0:none/1:row/2:col/3:both
D=as.matrix(D); nr=NR(D); nc=NC(D) #nrol; ncol
if(s==1|s==2){ # s=1:row/2:col Unilateral analysis (Ueda)
if(s==2) D=t(D) # s==2: col
Snn=diag(nr)/RowSums(D)
Yp=Std(1l:nc); Xn=Snn%*%D%*%Yp; D=D[order(Xn),]
if(s==2) {D=t(D); W=Xn; Xn=Yp; Yp=W}
}
if(s==3){ # both (row and col)
Snn=diag(nr)/RowSums(D); Tpp=diag(nc)/sqrt(ColSums(D))
App=Tpp%*%t(D)%*%Snn%*%D%*%Tpp
E=eigen(App); Epp=E$vectors ; Rp=sqrt(abs(E$values[1:min(nr,nc)]))
Yp=(Tpp%*%Epp*sqrt(sum(D)))[,2]; Xn=(Snn%*%D%*%Y p/Rp[2])
D=DJ[order(Xn),order(Yp)]
}; D=DF(D); if(is.null(RN(D))) rownames(D)=1:NR(D)
Xn=as.vector(Xn); names(Xn)=RN(D); Yp=as.vector(Yp); names(Yp)=CN(D)
list(sel=s, df=D,row=Xn,col=Yp,dg=GK(D,T)) #output

CorrespCs=function(M=D){
M=as.matrix(M); CA=corresp(M,min(NR(M),NC(M))); CAS$cscore[,1]
YERHIS AT L#Eh: A R =2 T

CorrespEv=function(M=D){

M=as.matrix(M)

CA=corresp(M,min(NR(M),NC(M))) #x%IJi& %3 HT (MASS)

R=CA$cor; E=R"2; P=E/sum(E); C=cumsum(P) #R: A8 B 1% % E:[& A 1t ,P: % 5 % ,C: &
% 5%

DF(E=Rnd(E,4),R=Rnd(R,4),P=perc(P),C=perc(C)) #Hi /)
YA 0 RMBEABEEBEAMEPFERCERET L H

Correspond=function(D,E){
A=D[,2]; B=E[,2]; C=E[,1]
len.a=Len(A); len.b=Len(B); a=1; R=rep(0,len.a)
for(i in 1:len.a){
n=A[i]; w=WhereFirst(n,B[a:len.b])
if(w==0) next else w=w+a-1
if(w<(a+10)) {R[i]=C[w]; a=w+1} #10 L LEfL TV 25 & E IS L
}; DF(D,New=R)
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}#2 > @ df O X}k B R

# D=DF(1d=1:4,Tx=V(‘e,b,c,d"))

# E=DF(1d=11:22,Tx=V('a,b,c,d,b,d,d,d,d,d,d,e"))
# Correspond(D,E) #0 12 13 14

CorrespRs=function(M=D){
M=as.matrix(M); CA=corresp(M,min(NR(M),NC(M))); CAS$rscore[,1]
YERHS AT L AT A =2 T

CorrespSc=function(Dnp=D,s=0){
Dnp=as.matrix(Dnp)
nr=NR(Dnp); nc=NC(Dnp) #47%%; %%k
Snn=diag(nr)/RowSums(Dnp) #17 fn i 3 %I £4 47 %]
Tpp=diag(nc)/sqrt(ColSums(Dnp)) #4! Fi i ¥z 56t /4 17 51
App=Tpp%*%t(Dnp)%*%Snn%*%Dnp%*%Tpp # & A & 7 2 X
# E=eigen(App); Epp=E$vectors; Rp=sqrt(E$values) #[& A 17 51 [ A i =>4H B 4% %%
E=eigen(App); Epp=ES$vectors; Rp=sqrt(abs(E$values[1:min(nr,nc)])) #E & 175 ;B &
il =>+H BE £- %
#CA=corresp(Dnp,min(nr,nc));
#Rp=CAS$cor #CA: X} i 53 #T (MASS); Rp:#H B 1% %
#Epp=CAS$cscore #[E H 17 %
#Epp=eigen(App)$vectors #[&E H 17 %
# Ypp=(Tpp%*%Epp*sqrt(sum(Dnp))*RepR(Rp,nc)) #Yp=Tpp Rpp*rs*Rp
# Xnp=(Snn%*%Dnp%*%Ypp/RepR(Rp,nr)) #Xn=Snn Dnp Yp Dnp / Rp
Ypp=(Tpp%*%Epp*sqrt(sum(Dnp))) #Yp=Tpp Rpp*rs*Rp
Xnp=Snn%*%Dnp%*%Ypp[,1:min(nr,nc)]/RepR(Rp,nr) #Xn=Snn Dnp Yp Dnp / Rp
rownames(Xnp)=Rn(Dnp); rownames(Ypp)=Cn(Dnp); I1E(s==0,Xnp[,-11,Ypp[,-1]) #1T
4 D
Y #5f AHT ATIA A =27 (s=0/1) MASS:corresp & [6 U cf.CorrespRs(), CorrespCs()

CorTable=function(X,i1=10,i2=10,5s=0){
# X: df,mat(col.1=>row, col.2=>col), il,i2:interval, s=0:floor, 1:Rnd
f=ifelse(s==0,floor,Rnd); C1=f(X[,1])/i1)+1; C2=f(X[,2]/i2)+1
ml=max(C1l); m2=max(C2); M=matrix(0,m1,m2)
for(i in 1:Len(C1)){x=CL1[i]; y=C2[i]; M[x,y]=M[x,y]+1}
t=ifelse(s==0,","-")
rownames(M)=t&(0:(m1-1))*il&'-'; colnames(M)=t&(0:(m2-1))*i2&"-'
tit=" *row:'&colnames(X)[1]&"' / column:'&colnames(X)[2] & ¥n’
M=JustRrownames(M); M=ifelse(M==0,".",M); cat(tit); JustR(M)

} #fHBI 3R Correlation table
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Count=function(D,sel=F){

if(sel) {D=DF(table(D)); Sort(D,1:(NC(D)-1))}

else {D=count(D,D[,1:NC(D)]); Sort(D,1:(NC(D)))}
W HEBT —ZOMBEEDLEOME, sel=T: Freq=0 % tH /1
#D=DF(x=VT(‘a,b,b,b’), y=VT(e,e,f,f), z=VT('h,h,i,i’)); Count(D,T)

CountSameRows=function(D) {
R=D%>%group_by(across(everything()))%>%
summarize(count=n(),.groups="drop"); DF(R)
Y#df N TR — DT O & G E

CR=function(r=1) cat(rep('¥n',r)) #charriage return r: repeat

Cramer.v=function(D) vcd::assocstats(as.matrix(D))[[5]] # id.

# D=DF(a=c(1,0),b=c(0,9)); D; Cramer(D) # 1

# D=DF(a=c(1,5),b=c(0,9)); D; Cramer(D) # 0.3273268

# D=DF(a=c(2,0,0),b=c(1,3,0),c=c(1,0,7)); D; Cramer(D) # 0.7806247

# D=DF(a=c(3,0,1),b=c(0,3,0),c=c(1,0,7),d=c(1,1,8)); D; Cramer(D) # 0.7309027

Cramer=function(D) {
if(Any(D<0)) D=D+abs(Min(D))
sqrt(Chi(D)/Sum(D)/min(NC(D)-1, NR(D)-1))}

#Cramer's measure of association Cramer's V

Cross=function(df=D,x=0,v=NULL,n=0,d=0,m=F,t=F){ #ver.2021-12-30
#([AF], xR B (), viZE By (A, n: 4k fE &1 (), d: S B A 2k, mE 35l e A )
B 45 A5 )
df=DF(df); R=NULL; S=NULL #%& i
# x=Cols(df,x); v=Cols(df,v); n=Cols(df,n) #¥& fif /¥ 58 3L =>4 4
if(Len(x)>1){ ## %5 f# {4
for(i in 2:Len(x)){
df[,x[1]]=paste0(df[,x[1]],"_",df[,x[i]])
colnames(df)[x[1]]=paste0(Cn(df)[x[1]],'_",Cn(df)[x[i]])

}; x=x[1]
}
if(is.null(v)){ #1 %I (x) 43 #7
if(x==0&n==0) X=xtabs(~rownames(df)) #x==0: 174, n==0: {#%X

if(x==0&n>0) X=xtabs(df[,n]~rownames(df)) #x==0: 174, n >0: & &t
if(x>0&n==0) X=xtabs(~df[,x]) #x >0: %4, n==0: {4k
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if(x>0&n>0) X=xtabs(df[,n]~df[,x]) #x >0: %%, n>0: &3t
R=matrix(X,Len(X)); rownames(R)=Rn(X); colnames(R)='Sum'
Yelse for(iin v){ #Z 2F 272 0 fe v K5
if(x==0&n==0) X=xtabs(~rownames(df)+df[,i]) #x==0: 174, n==0: {#%
if(x==0&n>0) X=xtabs(df[,n]~rownames(df)+df[,i]) #x==0: 174, n >0: &t
if(x>0&n==0) X=xtabs(~df[,x]+df[,i]) #x >0: #4, n==0: &
if(x>0&n>0) X=xtabs(df[,n]~df[,x]+df[,i]) #x >0: %4, n >0: & &t
if(t) colnames(X)=paste0(colnames(df)[i],".",colnames(X)) # A JJ %1 4 £+ 70
R=chind(R,X)
}
if(m){ #°F ¥ i
for(i in vV){ #2850 HI 5072 1 4 0 IR
if(x==0) Y=xtabs(~rownames(df)+df[,i]) #x==0: 174 : 8%k
if(x>0) Y=xtabs(~df[,x]+df[,i]) #x >0: 4 o @ %k
if(t) colnames(X)=paste0(colnames(df)[i],".",colnames(X)) # A /1 ¥ 4 £f hn
S=chind(S,Y)
}: R=R/S
}; R=Rnd(R,d) #/)s $Ar (d) T U #5 #2 A
IE(IsStrA(Rn(R)),R,SortC(R,0,n=T)) #1744 N HE CH 1174 TV — k
YHE R v T — T v (SUFEAT I => 5l 1T 51)

Cruzar=function(df,x,y,n=0){ #ex:
if(n==0){X=xtabs(~df[,x]+df[,y], df) #2 % (x,y)
}else {X=xtabs(df[,n]~df[,x]+df[,y], df)} #3 %I (x,y,n)
X=DF(X); return(Ordenar(X,col=0,ren=0))

Y# o AEEE

CS=function(X,f=mean,m="d",s=1){

#(f=mean,median,mid; m(ethod)="d'(ifference), 'r'(atio), 'dr(dif.ratio)

#s=1:17 ; 2:4, 3: &

C=AP(X,s,f)

if(m=='d") MV (X,C,'s") else if(m=="r") MV(X,C,'d") else MV(MV(X,C,'s"),C,'d")
} #HOEAS A

Csums=function(X) t(as.matrix(ColSums(X))) # %I F1 17 %
CubeRoot<-function(x) abs(x)"(1/3)*sign(x) #CubeRoot(-27) => -3 =R

CumRatio=function(A,m=100){
R=A; for(i in 2:Len(A)) R[i]=R[i-1]+A[i]; R/sum(A)*m

}#Cummulative ratio (percent) of vector A; ex: A=c(1,3,5); CumRatio(A)
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CutLeft=function(tx) {

Lc=str_locate_all(tx," )[[1]]

if(Len(Lc)==0) tx else substring(tx,Lc[1,1]+1)
HXFH X ORPYDOZEANL KL E T
#tx="faltan a quien tiene"; CutLeft(tx)

CutRight=function(tx) {

Lc=str_locate_all(tx," )[[1]]

if(Len(Lc)==0) tx else substring(tx,1,Lc[NR(Lc),1]-1)
WL TFH X DRI NOREDZEHOHE T
#tx="faltan a quien tiene"; CutRight(tx)

#### D #HH##

D2Html=function(D) {
D=DF(R=RN(D),D); A=IsNumCol(D)
ht="<table class='styled-table'><thead><tr>"
for(j in 1:NC(D)) {
if(j %in% A) dir="right’ else dir="left’
ht=ht & "<th align=""&dir&"'>" & CN(D)[j]&"</th>"
}; ht=ht & "</tr></thead><tbody>"
for(i in 1:NR(D)) {ht=ht&"<tr>"
for (j in 1:NC(D)) {
if(j %in% A) dir='right' else dir="left’
ht=ht & "<td align=""&dir&"'>" & D[i, j] & "</td>"
}; ht=ht & "</tr>"
}; ht & "</tbody></table>"
} #Df to HTML

D2Long=function(D){

M=matrix(0,NR(D)*NC(D),4); rownames(M)=RN(D); colnames(M)=CN(D); x=0
IN=Initial(RN); x=0

for(i in 1:NR(D)){for(j in 1:NC(D)){

x=x+1; M[x,1]=RNTJi]; M[x,2]=IN[i]; M[x,3]=CN[j]; M[x,4]1=D[i,j]

}}; colnames(M)=V('g,i,x,y")

M=DF(M)

M[,1]=as.character(M[,1]); M[,2]=as.character(M[,2])
M[,3]=as.character(M[,3]); M[,4]=as.numeric(M[,4]); M
} #from df to long form
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D2M=function(E=D,r=1,c¢=2,f=3,ir=0,ic=0){

#E,rH AT L R D AN A BIALE e A8 & 72 D N FIALE

#E R & I D AN S HINLE (F=0:{E £0),ir:r O &, icic O [#F&

E=DF(E); n=1; p=1 #E |2 & #; n: i 475 pr i 71514

if(r>0 & ir>0) E[,r]=as.integer(E[,r]/ir)*ir # % ffl =>FE #% (r)

if(c>0 & ic>0) E[,c]=as.integer(E[,c]/ic)*ic #% fifi =>F #% (c)

if(r>0){R=sort(unique(E[,r])); n=Len(R)} #H /11T

if(c>0){C=sort(unique(E[,c])); p=Len(C)} #H /) %I

M=matrix(0,n,p)#H /117 51

if(r>0) rownames(M)=R else rownames(M)="*' #17 £

if(c>0) colnames(M)=C else colnames(M)="*' #%1| £

for(i in 1:NR(E)){
x=ifelse(r>0,which(R==E[i,r]),1) #17
y=ifelse(¢>0,which(C==E[i,c]),1) #%
if(f==0){M[x,y]=M[x,y]+1 #&F 09 EE A% 72 1 4 138 %%
Yelse  {M[x,y]=M[x,y]+E[i,f1}# 4+ B0 %2 i 28 & o iE 2 F Fo

}

if(ir>0&NR(M)>1) rownames(M)=paste0(RN(M),"-") #17 [ [& 2% & 11X g 12 - % 50

if(ic>0&NC(M)>1) colnames(M)=paste0(CN(M),'-") #5I [ b 2% & 11X il (2 - % £+ 0

t(M)

YHT — X T L — A =>EE AT A

D2S=function(D,sep=", ',sep2="; ){
R=D[,1]; if(NC(D)>1) for(i in 2:NC(D))R=paste(R,D[,i],sep=sep)
if(sep2=="v') return(R) else return(paste(R,collapse=sep2)&'.")

} #df to string sep2="v': output vector, ex.D2S(D,", ',"; ")

D2SS=function(D,s1="",s2=", '){
R=D[,-1]; if(NC(D)>2) R=as.vector(apply(R,1,paste,collapse=s1))
A=D[,1]; P=which(A[-1]!'=A[-Len(A)])+1; P=c(1,P)
R[P]="¥n{'&D[P,1]&".} '&R[P]
gsub(', ¥¥n¥¥{','. ¥n{',paste(R,collapse=s2))&"."

} #df to string, same {1.} ... {2.} ...

D2xyn=function(E=D,x=1,y=2,n=3,s=F){
x=Col2n(E,x); y=Col2n(E,y); n=Col2n(E,n) #5l 4 =>%%& &
DF(E[.x].E[.y].E[.n])

Y#T —H T L —Ah=>FT — X 7 L — A(s=T:vl,v2,n)
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Dat=function(M=D,s=",r=",c=",sr=NULL,sc=NULL,d=F,n=F){ #NEW, r/c: 3 F %
if(Yis.null(sr)|lis.null(sc)) return(Sort(M,sr,sc,d,n)) #~ — K
if(s!=") {return(Ext(M,s))} #h i
if(IsN(r)) {if(r[1]==0) r=1:NR(M)} #7 7 + /b F : 24T
if(IsN(c)) {if(c[1]==0) c=1:NC(M)} #7 7 # /L 425
if(MsN(r)) {r=IE(r==",1:NR(M),S2A("))} #7 7 # /v b &1TI~48 E 1T
if(11sN(c)) {c=1E(c==",1:NC(M),S2A(c))} #7 7 + /L k& 5| /~F5 iE 5
if(1ISN(r)) r=FN(r,RN(M)) # 7 /L % — A (r)
if('IsN(c)) c=FN(c,CN(M)) #7 /L — A (c)
R=M[r,c]; S=R #dili thi
if(Len(r)==1) {#1 47 ® AL FL
S=matrix(R,1)
if(Yis.null(CN(M))) colnames(S)=CN(M,c)
if(lis.null(RN(M))) rownames(S)[1]=RN(M)[r]}
if(Len(c)==1) {#1 7| ® AL
S=matrix(R,Len(R))
if(lis.null(RN(M))) rownames(S)=RN(M,r)
if(lis.null(CN(M))) colnames(S)[1]=CN(M)[c]}
S#M /)
Y #5 — 2 HhiH - v — F (df,mt) ex.Dat(D,'ca>=0.5','2,3",'A,C"): 1741 D ® 2,317, A,C
H] % il H
#5] s:'ca>=0.5", r:'2,3', ¢'A,C sr:", s, d:T
#s: 1 Hl H (select), riATHEHY, c:BHH sriAT Y — b, sciBl Y — b, diRRNE, n:dfE AL
H

DC=function(D,d=0,s=T){
#Diagonal-concentration.D:df,d=0:none/1l:row/2:col/3:all,s:Concent/f:Corresp
E=D; if(Any(E<0)) E=E-Min(E); E=ExpComp(E) # positivization, expectation
if(s) Dc=Concent(E,d) else Dc=Corresp(E,d) # concentration/correspondence
#E=Dc$df; Dc[[2]]=D[RN(E),CN(E)]; Dc # output ###

E=Dc$df; Dc[[2]]=DFx(D,RN(E),CN(E)); Dc # output ###

DD=function(X,Y){return (MV(X,Y,'d')} #1475 «- X7 h L OFE YV H XY

Ddi=function(A=D){n=Len(A); sum(abs(A-mean(A)))/(2*sum(A)*n/(n-1))}
# T B0 Ai 4% % (Declining distribution index)

Decimal=function(x) {

# Decimal places of x
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ch=as.character(round(x,9)); if(x==Rnd(x)) ch=ch&"."; nchar(sub('.*¥¥.",",ch))
}

DECIMAL=function(x) {

# Decimal places of x

if(any(class(x)=="data.frame")|any(class(x)=="matrix")) return(DecimalDF(x))
else if(any(Len(x)>1)) return(DecimalVT(x))

else return(Decimal(x))

DecimalAdjust=function(D){
for(h in 1:NC(D)){
if(class(D[,h])=="numeric') D[,h]=FM(D[,h],DecimalMax(D[,h]))
)
}# df O BUE S O /N BT LT T B R B KT ECTHiII 2 D

DecimalDF=function(D) {
#Decimal places of df (max): ex: DecimalDF(df)
D=NA2zero(D); mx=0;
for(i in 1:NR(D)){for(j in 1:NC(D)){
d=Decimal(D[i,j]); if(d>mx) mx=d}}; mx

DecimalMax=function(A){
mx=0; for(i in 1:Len(A)){d=Decimal(A[i]); if(d>mx) mx=d}; mx
Y# BAEAR T VO d KR/ BT

DecimalVT=function(V) {
#Decimal places of vt (max): ex: DecimalVT(vt)
V=NA2zero(V); mx=0;
for(i in 1:Len(V)){d=Decimal(V[i]); if(d>mx) mx=d}; mx
¥

DelNA=function(X,s=1){
if(s==1) X[which(RowSums(is.na(X))==0),]
else X[,which(ColSums(is.na(X))==0)]
}YHNA = 5 AT - Sl A FRE (s=1:47, 2:51)

DelX=function(D) {colnames(D)=ReplA(CN(D), X ¥¥d+¥¥.=>"); D}

# Delete 'X123." from colnames
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Detect=function(X,r){library(stringr);str_detect(X,n)} #X X ric~ v F 5 5 »»

Df2Rn=function(df){
Df=DF(F=df[,-1]); rownames(Df)=df[,1]; Df
YHAF[ 11 &= 1T 42T 5

DFx=function(D,R=NULL,C=NULL) {
#Data-frame-extraction, R:rows, C:cols
if(is.null(R)&is.null(C)) return(data.frame(D))
if(is.null(R)) R=RN(D); if(is.null(C)) C=CN(D)
E=data.frame(D[R,C]); rownames(E)=R; colnames(E)=C
return(E)

}

# DFx=function(D,R=NULL,C=NULL) {

# #Data-frame-extraction, R:rows, C:cols

# if(is.null(R)&is.null(C)) return(data.frame(D))

# Rn=RN(D); if(is.null(R)) R=Rn; Wr=Where(R,Rn)

# Cn=CN(D); if(is.null(C)) C=Cn; Wc=Where(C,Cn)

# E=data.frame(D[R,C]); rownames(E)=Rn[WTr]; colnames(E)=Cn[Wc]

# return(E)

#}

Diag=function(D){
if(Any(D<0)) D=D+abs(Min(D))
nr=NR(D); nc=NC(D); Rs=RowSums(D); EEMATRIX(0,nr,nc); d=e=0
r=Rnd(nr/2); E[1:r,nc]=Rs[1:r]; E[(r+1):nr,1]=Rs[(r+1):nr]
P=Rnd(seq(1,nc,length.out=nr))
for(i in 1:nr) {p=P[i]; for(j in 1:nc) {
if(is.na(D[i,j])) next
else {d=d+abs(p-j)*D[i,j]; e=e+abs(p-j)*E[i,j]}
}}; unname(1-d/e)
} #Diagonality [0,1]
# D=DF(a=c(1,0),b=c(0,9)); D; Diag(D) # 1
# D=DF(a=c(1,5),b=c(0,9)); D; Diag(D) # 0.6666667
# D=DF(a=c(2,0,0),b=c(1,3,0),c=c(1,0,7)); D; Diag(D) # 0.88
# D=DF(a=c(3,0,1),b=c(0,3,0),c=c(1,0,7),d=c(1,1,8)); D; Diag(D) # 0.7164179

Diagonal=function(D,d){
E=D; nr=NR(E); nc=NC(E); CR=CubeRoot; RS=RowSums; CS=ColSums
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#nrow,ncl,rename
if(Any(E<0)) E=E-Min(E) #convert into positive number
E=ExpComp(E); R=E; t=UpperLeft(R) #expected completion; uppper-left-part
if(d==3) {for(i in 1:3){V=RevDF(E,i); u=UpperLeft(V); if(u>t) {R=V; t=u}}; E=R}
R=Seq(-1,1,nr); names(R)=RN(E); Wr=matrix(R,nr,nc,byrow=F) #weight-row
C=Seq(-1,1,nc); names(C)=CN(E); Wc=matrix(C,nr,nc,byrow=T) #weight-col
for(i in 1:500) {
W=E
if(d==1|d==3){R=CR(DV(RS((E*Wc)"3),RS(abs(E))));E=E[order(R),]1} #row]all
if(d==2|d==3){C=CR(DVv(CS((E*WTr)"3),CS(abs(E))));E=E[,order(C)]} #col|all
if(d<3lall(E==W)) break
}; D=D[RN(E),CN(E)]; R=sort(Rescale(R,T)); C=sort(Rescale(C,T)) #parepare
list(df=D,row=R,col=C,dg=GK(E,T),iter=i) #output

} # Diagonal concentration D:df, d=0:none/1:row/2:col/3:all

Diccionario=function(D,col,Add){

D=SortM(D,col) # — k Ordenar (10 segundos)

D=Agregar(D,Add) # 7455 0 Agregar en ambos lados

D=Celda.repetida(D) ##: vV K L & /L %'="12 3 % Convertir celda repetida en '=' (50
sec)

D=Concat(D, '") #df O {7 % 2= H"' 'T¥ < Concat filas con "

D=Combinar(D,'=",", ) #X7 r VOB N = O EFE %2, ' T < Combinar vector por
D=Sustituir(D,1,'=¥¥{.*?2¥¥}=> ----;==>;[ ]{2,}=> ;$=>.;,=>, ",sep=";") #& #f2 Sustituir
D

} #Editar diccionario

# Diccionario=function(D,col,Add){

# Col=CN(D); Col[1:5]=VT(col); D=DI[,Col] # Cambiar orden de columnas

# f='4a8éeééiiidéoduully'; t="aaaeeeeiiiooouuuy'; s='fi:nzz,¢:czz'; d="[_<>]'

## Y — /N T A — % Pardmetros de Ordenar

# D=Ordenar(D,col,fx=f,tx=t,sp=s,del=d,ren=1) # ¥ — [ Ordenar (10 segundos)

# D=Agregar(D,Add) # 745525 {70 Agregar en ambos lados

# D=Celda.repetida(D) ## v K L & /L %'="I2 9 % Convertir celda repetida en '=' (50
sec)

# D=Concat(D, '") #df O R{1T % € H''¢C¥ < Concat filas con "'

# D=Combinar(D,'=","," ) #~X7 ML OB N ' ="OEFE %', '"T¥, < Combinar vector por
# D=Sustituir(D,1,'=¥¥{ . *?2¥¥}=> -—--;==>:[ [{2,}=> ;$=>.;,=>, ';sep=";") #E #L Sustituir
# D

# } #Editar diccionario
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DF=data.frame

DifM=function(X,sta="'mean"){
M=Stat(X,F,sta); D=s(t(M),M) #51#c 7l &; #HEt~2 b -BE~X 27 b
colnames(D)=colnames(X); rownames(D)=colnames(X); D #3 §8; £, H
} #7217 ¥ (Distance matrix)

DifTestCase=function(d, x, y, sel=1){
if(abs(d)>max(x,y)) return (0)
if(d>=0) {a=x-d+1; b=a-y} else {a=y+d+1; b=a-x}
if(b<0) {b=0}; c=sum(a:b)
if(sel==0) {c} else {c/((x+1)*(y+1))}
Y# EOFENE (BAEOEK)D E, xi X DERKIE, y: Y O K KHE

DifTestCaseA=function(d, x, vy, sel=1){
c=0; for(i in 0:x){for(j in 0:y){
if(d>=0 & i>=(j+d)) c=c+1
if(d<0 & i<=(j+d)) c=c+1
}}; if(sel==0) {c} else {c/((x+1)*(y+1))}
Y# EZEOBFEBEMN BGEOR) KTy d B X XDORKME,y: Y O &Kk KE

DifTestNorm=function(d,R1,R2,sel=F){ #d: 7, R1, R2: X7 k)L, sel=F: Efil, T:F
(il

m=mean(R1)-mean(R2); s=sqrt(SDp(R1)"2+SDp(R2)"2)

pnorm(d, mean=m, sd=s, lower.tail=sel)
YHEDO A EM(ER 5 AT)

Digit=function(X=D,d) noquote(format(X,digits=d+1)) #/N 4 £ = (Bl H&F 72 L » X F
51)

Digit3=function(x){
format(x, big.mark=",", scientific=F)

Y#3 KX GV "12,345"

DigitUp=function(x) if(is.na(x)||x==0) return(1) else return(floor(log10(abs(x)))+1)
#x O /NER LN EHT R ex: 123.45 => 3

DISVEC=function(D,mn=-1,mx=1,it=NULL){
R=D; for(i in 1:NR(D)) R[i,]=DisVec(unlist(D[i,]),mn=mn,mx=mx,mx/20); R}
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DisVec=function(V,mn=-1,mx=1,it=NULL){
# Distance vector. V:vt, it:interval
N=names(V); len=Len(V); V=sort(V); NV=names(V)
#if(len>10){R=Seq(-1,1,len); names(R)=names(V); return(R[N])}
if(len>15){R=Seq(mn,mx,len); names(R)=names(V); return(R[N]}
if(is.null(it)) it=mx/10
for(h in 1:200){
GG=list(); n=0; Cg=V[1]; W=V
for (i in 2:1en) {
if (V[i]-V[i-1]>it) {n=n+1; GG[[n]]=Cg; Cg=V]i]} else Cg=c(Cgqg, VIi])
}; n=n+1; GG[[n]]=Cg; V=NULL
for(i in 1:n){
Ip=GG[[i]]; Or=1:Len(Ip)-median(1:Len(lp))
Iv=median(lp)+Or*it;
#lv[lv<mn]=mn;lv[lv>mx]=mx;
if(any(lv<mn)) Iv=lv+abs(mn-1v)
if(any(lv>mx)) Iv=lv-abs(mx-Iv)
V=c(V,Iv)
}; names(V)=NV
if(all(V==W)) break
}: VIN]
}

DivideByFirstWord=function(A){
A=Trim(A); A=gsub("*([i¢ ({//[1+)","¥¥1 ", A); A=ifelse(A=="""#"A)

D=DF(
X=sapply(strsplit(A," "),function(x)x[1]),
Y=sapply(strsplit(A," "),function(x)paste(x[-1],collapse=" "))
); #Na2Str(D)
D
}#vec A DEROKEYIOFETHEIL, 250 df.D % Ak
#A=c("a.) bb c,"," jdd e ff","¢ggqg ¢h iii "); DivideByFirstWord(A)

DivideByLastWord=function(A){

D=DF(
X = sapply(strsplit(A, " "),function(x) paste(x[-Len(x)], collapse =" ")),
Y = sapply(strsplit(A, " "),function(x) x[Len(x)])

); #Na2Str(D)
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D
Y#vec A DEFZEORZLOFETHEIL, 2 50 df.D % 1Ek

DivideDf=function(D,div){
nr=NR(D); n=floor(nr/div); LI=list()
for(i in 1:n){
fr=(i-1)*div+1; to=i*div; LI=append(LI,list(D[fr:to,]))
}; fr=n*div+1; Li=append(LI,list(D[fr:nr,])); LI
YHTF—F T L — L&Y X N E

DM.r=function(M,md="e',s=F,t=F,d=3){
md=Fn(md,c(‘canberra’,'euclidean’,'maximum','manhattan’,'minkowski')) # i & 51 I 5

%
if(t) M=t(M); if(s) M=SS(M,2) #t: 5 & ; s:1E H AL (F)
Rnd(as.matrix(dist(M,method=md,diag=T,upper=T)),d)

} #5817 ¥ -R (distance matrix)

#Dm(M=D,md="e',s=F,t=F,d=3)

EM BB AT 51, s 1E BLAK (F), s & d /N EoHT

#md: i) it at Al 75 %=

(‘[c]anberra’,'[e]uclidean’(def.),'[max]imum’,’ [man]hattan’,'[mi]nkowski")

DM=function(D,s=",d="r"){
#s='I'":limitation/'s":standarization,
#d="s":simple dis./'m':mean dis/'r":relative dis
n=NR(D); p=NC(D)
R=matrix(0,p,p); colnames(R)=CN(D); rownames(R)=CN(D)
if(s=='l') D=LS(D,2); if(s=='s") D=STD(D,2) #limit.;standard
for(i in 1:p){for (j in 1:i-1){
A=DI,i]; B=DI[,j]; ssd=Sum((A-B)"2) #ssd:sum of squared difference
if(d=="s") R[i,j]=sqrt(ssd/n) #'s":simple distance
if(d=='m") RJi,j]=Sum((A-B)"*2/(A"2+B”"2))/n #'m'":mean distance
if(d=="r") R[i,j]=ssd/(Sum(A”*2)+Sum(B”2)) #'r":relative distance
R[j.i]=R[i.j]
3R

} #Distance matrix

DM2=function(A,B,s=",d="r') DM(DF(A,B),s,d)[1,2] #Distance, 2 vectors

#s="l"limitation/'s':standarization, d="s':simple dis./'m':mean dis/'r:relative dis

Dpower=function(X,Y){
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log_x=log(X); log_y=log(Y); model=Im(log_y~log_x)
intercept=coef(model)[1]; slope=coef(model)[2]; names(slope)="'slope’
list(intercept,slope,exp(intercept)*X~(slope))
} #Power distribution, density, ex. Dpower(1:5,¢(20,10,5,3,1))[[2]]
#dg=function(D,x=1) noquote(format(Rnd(D,x),nsmall=x)) #/ ¥ #1%k 12.05, 1 => 12.0

DS=function(X,s=1){ #X:7 — Z 1741, s=1:17,2:%1],3: &
Me=AP(D,s,mean); Sd=AP(D,s,SDp)
for(i in 1:NR(X)){for(j in 1:NC(X)){
if(s==1) X[i,jl=pnorm(X[i,j],Me[i,1],Sd[i,1])
if(s==2) X[i,jl=pnorm(X[i,j],Me[1,j],Sd[1,j])
if(s==3) X[i,j]=pnorm(X[i,j],Me,Sd)
X
¥ #  AF

DT=function(E=D,r=10,c=0,n=F,rn=F,cn=F,d=",j=F){
#D: 7 — &, AT AN n AT AN o rni AT 4 eni A 4 di T — B 4 7 A i &
if(is.null(NR(E))&is.null(NC(E))) {cat(d,'Class: ',class(E),": ',E,sep=") #E 28 A /1 7 —
725 I%
} else { #E 2 matrix, df, table 72 5%
cat(d,'Class: ',Str(class(E))," / Rows: ',NR(E)," / Columns: ',NC(E),sep="")
E=DF(E)
CR(2)
if(IsT(E)) E=T2M(E) #E 28 table 72 & 1474112
if(r==0|r>NR(E)) r=NR(E); if(c==0|c>NC(E)) c=NC(E) #47 ¥t/% %
E=Dat(E,",1:r,1:c)
# if(MsJpD(E)) E=format(E,justify="left")
print(E,right=j) #45 i 2 (T/F)
Y #2E BAT I3 Hh
if(n) {CR(1); cat('Row names:',SN(RN(E))); CR(2); cat('Column names:' ,SN(CN(E)))}
if(rn) {CR(1); cat('"Row names:',SN(RN(E)))}
if(cn) {CR(1); cat('Column names:',SN(CN(E)))}
Y#T — 2 RoR

Dummy=function(C=D){
if(class(C)=="table') C=T2D(C)
nr=NR(C); nc=NC(C); L=as.list(NULL); c=0; Cn=rep(0,nc)
for (i in 1:nc){
L[[i]]=sort(unique(C[,i])); c=c+Len(L[[i]])
if(i < nc){Cn[i+1]=Cn[i]+Len(L[[i]])}
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if(i==1){cnames=Add(colnames(C)[i],":",L[[i]1])
}else {cnames=c(cnames,Add(colnames(C)[i],":",L[[i]1))}

}; R=matrix(0,nr,c)

for (i in L:nr){for (j in 1:nc){
w=which(L[[j]]==C[i.jD[1]; R[i,Cn[j]+w]=1

}}; rownames(R)=rownames(C); colnames(R)=cnames

W=t(R[1,])

for (i in 2:nr){ #[A U1T % & &t
if(same(R[i,],R[i-1,1)){W[NR(W),]=W[NR(W),]+R[i,]
Yelse{W=rbind(W,R[i,])}

}

if(NR(W)==NR(R)){R}else {rownames(W)=1:NR(W); W}

Y} #CFAT A -SBAEAT HI(F X — 47 51)

Duplicate=function(A) {W=duplicated(A); which(W)} # & # 2 3 O i &
#A=c(1, 2, 2, 2, 3, 4, 4, 5); Duplicate(A) # 3, 4, 7

DuplicateDel=function(D,C) {
library(dplyr); distinct(D,D[,C], .keep_all=T)
}
#D O C FI N EMH L 7217 # HIB%, ex: DuplicateDel(D,c(1:2))

Dv=function(x,y) ifelse(x==0, 0, x/y) # 0/0 -> 0

##H# E ####

EditDist=function(A,B){
n=0; len=Len(A)
Id=function(x) {
n<<-n+1; print(n&'/'&len)
Dt=stringdistmatrix(x,B,"jw"); mn=which.min(Dt)
if(Dt[mn] < 1) return(mn) else return(0)
}; sapply(A,Id)
¥
#A=c("aa","ab","cc","d"); B=c("cx","xaa","aax","aa"); EditDist(A,B)

EditDistMat=function(A,B){
M=stringdistmatrix(A,B,"jw"); rownames(M)=A; colnames(M)=B; M
} #Editotial distance matrix

#A=c("aa","ab","cc","d"); B=c("cx","xaa","aax","aa"); EditDistMat(A,B)
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EliminarNaN=function(df){
for(i in 1:NC(df)){
df=df[!str_detect(df[,i],'([A-Za-z])"), ]
}; df
Y# BEUN D S DT R BRE

Ent=function(L, s=0){ # L: Lemas en vector; s=1: normalizar
D=DF(table(L)) # D: Frecuencia
d=NR(D); if(d==1) return (0) # d: Type
P=D[,2]/sum(D[,2]) # P: Probabilidad
e=sum(-P*log2(P)) # e: entropia
ifelse(s==0, e, (e/log2(d))) # devolver

} #Entropy Ent(c('a’,'a’,'a’,'a’,'b"),s) # 0.7219281

Entropy.r=function(A=D){P=A/sum(A); -sum(P*log2(P))/log2(Len(A))
} #Relative entropy

Entropy=function(A=D){P=A/sum(A); -sum(P*log2(P))
} #Entropy

EP=function(X,s=1,c=.99){
#X: T — AT H, s=1:47,2:41,3: 4, p:RE4K, A5 #H K YE
W=X; Rs=RowSums(X); Cs=ColSums(X); sm=sum(X)
for(i in L:NR(X)){for(j in 1:NC(X)){
P=c(Rs[i],Cs[j],sm); WI[i,j]=BinE(X[i,j]1,P[s],c)
hw
Y #I A B R AR A

EQ.AddSta=function(N,a){
# add statistic to EQ
if(a==0) return(N)
if(a==1) return(AddSum(N))
if(a==2) return(AddMean(N))
if(a==3) return(AddMedian(N))
if(a==4) return(AddGM(N))

EQ.PutSta=function(N,R,p,a){
# put statistic to EQ
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if(p==0) N=EQ.AddSta(N,a) # add statistic

if(p==1){
if(a==1) {N=RowSums(N); d=DECIMAL(N)}
if(a==2) {N=RowMeans(N); d=1}
if(a==3) {N=RowMeans.T(0,A); d=1}
if(a==4) {N=RowGMs(N); d=1}

}

if(p==2){
if(a==1) {N=ColSums(N); d=DECIMAL(N)}
if(a==2) {N=ColMeans(N); d=1}
if(a==3) {N=ColMeans.T(O,A); d=1}
if(a==4) {N=ColGMs(N); d=1}

}

if(p==3&Len(R)==2){ # p=3:2 rows > row&ecol
if(a==1) {N=RowSums(N); d=DECIMAL(N)}
if(a==2) {N=RowMeans(N); d=1}
if(a==3) {N=RowMedians(N); d=1}
if(a==4) {N=RowGMs(N); d=1} # p=3:2 rows > rowé&col
N=cbind(SplitA(names(N),":"),N);N=PVm(N,1,2,3)

BN

}

EQ=function(O,A,R=1,C=0,n=0,5=5,¢=0,r=0,a=0,p=0,e=T){
#Equilibration.O:object-df,A:all-df,R:op-rows,C:op-cols,n:number-col,
#s=1:0bj/2:all/3:bin.P/4:ns/5:sf
#c:concentration=0:none/l:row/2:con/3:both ~ sort=1:asc/2:desc,
#a:add=0:none/l:mean/2:sum/3:median/4:mean by fraction
#p=0:addSta/l:row/2:col/3:row divided into row and col,e:expected completion
O0=PVm(O,R,C,n);A=PVmM(A,R,C,n);0=AddLack(0,A);A=AddLack(A,0) # O:obj;A:all
if(e) {O=ExpComp(0); A=ExpComp(A)} # if (e): expected completion
else O[Which(A==0)]=NA # else: if A==0, O=NA
if(s==1) {N=0; d=0} # 1.object data; d:decimal=0
if(s==2) {N=A; d=0} # 2.all data; d:decimal=0
if(s==3) {N=BinP(0O,A); d=3} # 3.binomial probability; d:decimal=3
if(s==4) {N=NS(O,A); d=1} # 4.normalization O/A; d:decimal=1
if(s==5) {N=SFS(O,A); d=0} # 4.secure frequency; d:decimal=0
if(r==1) {N=RS(N); d=3}; if(r==2) {N=COOC(N); d=3} # +1:relative/2:COOC Score
if(NR(N)!=1 & NC(N)!=1) N=DC(N,c)$df # +diagonal concentration
else if(c==1) N=SortC(N,1,F) else if(c==2) N=SortC(N,1,T) # +sort.c=1:ascend/2:desc.
N=EQ.PutSta(N,R,p,a) # + put / add statistic
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Rnd(N,d) #output
}

Equi=function(V){
V=unlist(V); m=Median(V); lw=Sum(m-V[V<m]); up=Sum(V[V>m]-m)
(up-lw)/(up+Ilw)

} # Equivalence. V=c(1,2,5,20,35); Equi(V) # 0.7307692

EquiDis=function(Fx, mx){

In=Len(Fx)+1; ds=mx/In; Dx=ds*(1:In); Dx[-In]

# mx=max(Fx); In=Len(Fx)+1; ds=mx/In; Dx=ds*(1:In); Dx[-In]
}# )RR

Escape=function(str){
r="; for(i in 1:nchar(str)){
m=Mid(str,i,1); a=""; if(str_detect(m, [ ¥¥[¥¥]¥¥(¥¥)¥¥ YYE¥Y ¥¥o¥¥ ) {a ="¥¥"}
r=r&aé&m
hir
YH# [OOSR T AT —T79 5

Esp=function(df=D){ # cf..54 HH 2012: 79-82
R=RowSums(df) %*% t(ColSums(df)) / sum(df); rownames(R)=rownames(df); R
} ###£5ME Frecuencia esperada

Eval=function(s){eval(parse(text=s))
YH#XFHI(s)E RAZ U & LTHET

EX=function(D,E){

# adequate exponent D,E:df~vt-scalar

for(i in 1:20) if(DigitUp(Max(D/E*107i))>DigitUp(Max(D))) {e=i-1; break}; e
}

Exp=function(D){

Rs=RowSums(D); Cs=ColSums(D); s=Sum(D)

for(i in 1:NR(D)){for(j in 1:NC(D)){D[i,j]=Rs[i]*Cs[j]1}}; D/s
} #HFFME 4T 5] Expectation

ExpComp=function(D){
W=which(is.na(D),arr.ind=T); a=Sum(D); d=DecimalDF(D) # W:position of NA

if(NR(W)==0) return(D)
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for(i in 1:1000){
D[W]=RowSums(D)[W[,1]]*ColSums(D)[WI[,2]]/a # expectation
t=Sum(D); if(abs(t-a) < 1/1076) break else a=t

}; Rnd(D,d)

} #Expected completion of missing data (D:df, r:round decimal)

Ext=function(E=D,s='v1>0"){
s=gsub('=="',"=",s); s=gsub(‘([*<>])=","¥¥1==")s) #==ITH —
C=CN(E); E=CoIN() #54 & £F; ¥4 =>v1, v2, ...
sb=gsub (' *([&],]) *','¥¥1',s) #&,|D £ 4 D 22 1 B %=
sbh=gsub("([=<>1=|[<>]D([*&[,]1+) ( *[&],]* *)',"¥¥1'¥¥2'¥¥3" sh) #ldeal => 'Ideal’
Sp=Split(sh,",")
for(i in 1:Len(Sp)){
Sq=Split(Sp[i], *([=<>]=|[<>#]) *)  #==,>R L TAT U v |
sp=gsub(".*([=<>]=[[<>#]).*","¥¥1",Sp[i]) #sp:z /N L — ¥
vv=gsub(‘*v',",Sq[1]) HEETUH O'V'ERE
if(vv=="]1sStr(vv)){Sq[1]=Add('v',FN(vv,C,T))} #5I& 14 = T ¥ L =>v+Jl|F &
if(sp!="#") Sp[i]=Join(Sq,sp) #Sq % sp T, < : vi=='E'
if(sp=="#") Sp[i]=Add("Detect(",Sq[1],","",Sq[2],"")") #Detect(v4,"~S")
}
sc=Join(Sp,'&'"); sc=Add("subset(E,",sc,")")
S=eval(parse(text=sc)); colnames(S)=C; S# A 7 UV 7 h FEAT; ¥4 ; HH
Y #7 — X fli Y extract Ext([D],s='v1=0", 'v1>5,v1<10','v=="Good', etc)

Extract=function(s,r){str_match(s,r)[2]
YHAXLFH s O TEREKHMICY v F 5 LT

ExtractRe=function(A,re) Na2Str(str_match(A,re)[,1])
HVEA DBEFEN re T —HT 2 FH B Lz~ 7 Fv

HitH#E F HEHHS

Fac2Cha=function(D){for(i in 1:NC(D)){
if(class(D[,i])=='factor') D[,i]=as.character(D[,i])}; D}

#df @ factor # character (Z

#ff=function(E=D){DF(E)} #7 — 4% 7 L — A (C

FDM=function(D){
A=NULL; for(i in 1:NC(D)){A[i]=FregDistMean(D,0,i)}

names(A)=colnames(D); Rnd(A,2)
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} #Frequency Distribution Mean (D: matrix of numeric rownames)

FDS=function(X,it,s=1,fr=0,cs=1){

#s=1:row, 2:col, it: interval,fr=0:floor, 1:Rnd, cs=1: count, 2:sum

if(s==2) X=t(X); L=apply(X,1,function(X){FreqDist(X,it,fr)})

mx=max(sapply(L, NR)); W=matrix(0,Len(L),mx); Cn=NULL

for(i in 1:Len(L)){for(j in L:NR(L[[i1I){

Cn[j]1=LI[iT10. 1] Wi jl1=L[[i1][,cs+1]

1} W[is.na(W)]=0; rownames(W)=rownames(X); colnames(W)=Cn

if(s==2) {W=t(W); W=JustRrownames(W)}; W=ifelse(W==0,".", W); JustR(W)
Y #5055 A #5 5. Frequency distribution score

FDSd=function(D){
A=NULL; for(i in L:NC(D)){A[i]=FreqDistVarp(D,i)*(1/2)}
names(A)=colnames(D); Rnd(A,2)

} #Frequency Distribution standard deviation (D: matrix of numeric rownames)

FDSr=function(X,d,s=1){ #s=1:row, 2:col, d: division

if(s==2) X=t(X); L=apply(X,1,function(X){FregDistR(X,d)})

mx=max(sapply(L, NR)); W=matrix(0,Len(L),mx); Cn=NULL

for(i in 1:Len(L)){for(j in L:NR(L[[i]])){

Cn[j1=LI[i110,11; WIi,j1=L[[i11[}.4]

}}; W[is.na(W)]=0; rownames(W)=rownames(X); colnames(W)=Cn

if(s==2) {W=t(W); W=JustRrownames(W)}; W=ifelse(W==0,".",W); JustR(W)
Y #% ¥ 55 4 #5 #5.: Frequency distribution score by rank

File=function(f="){

if('Match('¥¥.txt',f)) f=Add(f,".txt") #7 7 A /L4 (2 .txt' & £ /0
file.edit(f) #=5 ¢ v
YHT A NVRE (A7 U 7 NEmE)

FillBlankV=function(Nv, f='0", a=". "){
Rv=NULL; Len(Nv); mx=max(nchar(Nv))
for(i in 1:Len(Nv)){
Rv[i]=Rep(f, mx-nchar(Nv[i])) & NvJ[i] & a
}; Rv
Y# BEoRNCER D 5, D 5 30T, ar BIF

Fillrow=function(df,A){
Rn=RN(df); nc=NC(df); M=Matrix(0,max(A),nc)
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rownames(M)=A; colnames(M)=CN(df)
for(i in A){
i=as.character(i)
if(i%in%Rn) M[i,]=df[i,] else {M[i,]=rep(0,nc)}
LM
} #Fill empty rows Fillrow(df,A=1:20)

FillUB=function(A){
mx=max(nchar(A))
for(i in 1:Len(A)){
Ali]=A[i]&paste(rep('_',mx-nchar(A[i])),collapse=")
b A

} #Fill under bar after string with max number of characters

Filtering=function(D,str){
A=unlist(strsplit(str,";')); BENULL #% &l ; £ #11t
for(i in 1:Len(A)){
if(IsNum(Right(A[i],1))){ B[i]=A[i]
Yelse if(FindRE(A[i],'1=")>0){B[i]=gsub("(.*)!=(.*)", "lgrepl("¥¥2', ¥¥1)", A[i])
Yelse{BJ[i]=gsub("(.*)=(.*)", "grepl("¥¥2', ¥¥1)", Ali])}
}; str=paste(B,collapse=","); str="filter(D,'&str&")"
eval(parse(text=str)) #3517
Y#7 4 0%V 2 D, 'A<=30;N="B'
# D=DF(N=V("J,J,B"),A=c(25,30,22),G=V("M,F,M")); str='A<=30;N="B"
# Filtering(D,str) # B, 22, M

FindDiff=function(D1, D2) {
W=which(D1!=D2, arr.ind=T); d1=D1[W]; d2=D2[W]
D=DF(W,d1,d2); rownames(D)=NULL; D
W2OoDT — X7 L —LDOHFTRRDLIZT—XDONBEET —XERDD
# D1 <- DF(A =¢(1, 2, 3), B =c("a", "b", "c")); D1
# D2 <- DF(A = c(1, 2, 4), B = ¢c("a", "b", "¢")); D2
# FindDiff(D1, D2)

FindIndex=function(A,rex,ic=F) which(grepl(rex,A,ic,perl=T))
# EHEB rex 2 ELEROA T v 7 A& B

#A=c("apple", "banana", "kiwi"); FindIndex(A,'a")

FindRE=function(str, re){unlist(gregexpr(pattern =re,str))[1]} #str O H D re O HFH D

(DA
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Fisher=function(M){stats::fisher.test(M)$p.value} # Fisher's Exact Test (p)

FM=function(x, d=NULL, s=F) {
#Format. d:number of decimal places, s:Spanish
if(any(class(x)=="character’)|any(class(x)=="noquote")) return(x)
D=x; if(is.null(d)) d=DECIMAL(RemoveNA(AsNum(D)))
D=FMsp(D,d,s);
D[Which(D==NA)] = "*'
D

}

# FM=function(x, d=NULL, s=F) {

# #Format. d:number of decimal places, s:Spanish

# D=DF(x); R=D; if(is.null(d)) d=DECIMAL(RemoveNA(AsNum(D)))

# for(i in 1:NR(D)){for(j in 1:NC(D)){

# v=D[i,j]; R[i.j]=ifelse(is.na(v), "*", FMsp(v.,d,s))}}

# if(class(x)=="data.frame’|class(x)=="matrix') R=noquote(R)

# else if (Len(x)>1) R=noquote(as.vector(R))

# #else if (Len(x)>1) noquote(R)

# else R=noquote(R[1,1])

#R

#}

# FM=function(x, d=NULL, s=F) {

# #Format. d:number of decimal places, s:Spanish

# if(is.null(d)) d=DECIMAL(RemoveNA(AsNum(x)))

# if(any(class(x)=="'data.frame")|any(class(x)=="matrix")) {

# for(i in 1:NC(x)) x[,i]=FMsp(x[,i],d,s); return(x)

# } else return(FMsp(x,d,s))

#}

FMa=function(A,d=0,s=F) {

R=A; for(i in 1:Len(A)) R[i]=FMsp(A[i],d,s); R
YHNERLLE d M, BMTIX B D XX => R =27 L — A D
#A=VT('2, 3.5, 7.16"); FmMA(A,1)

FMd=function(D, d=0, s=F) {

for(i in 1:NC(D)) D[,i]=FMsp(D[,i].d,s); D
YHNESLLE d M, BMTIX B D X => R S — 27 L — A D
#D=DF(N=VT('a,b,c'), A=VT('2,3.5,7.36")); FMd(D,1)
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FMsn=function(x,s=F) format(x,scientific=s) #scientific notation

FMsp=function(n,d=0,s=F) {
# if(s) r=format(Rnd(as.numeric(n),d),nsmall=d,decimal.mark=",",big.mark=".")
# else r=format(Rnd(as.numeric(n),d),nsmall=d,decimal.mark=".",big.mark=",")
if(s) r=format(Rnd(n,d),nsmall=d,decimal.mark=",",big.mark=".")
else r=format(Rnd(n,d),nsmall=d,decimal.mark=".",big.mark=",")
noquote(r)

} /B LU d 7, 3 HT X B) 0 S0 => 301, s:Spanish

FN=function(str,C,s=F){
S=Split(str); R=NULL
for(i in 1:Len(S)){for(j in 1:Len(C)){
re=Escape(S[i])
if(str_detect(C[j],Add('*, re))){R=AddA(R,ifelse(s,j,C[j])); break}
R
HREHE L FF)=>7 V3 — L (s=T: FI&E )

FormatO=function(X,d=3){
X=as.matrix(X)
if(d==3) W=substring(sprintf("%4.3f", X), 2)
if(d==4) W=substring(sprintf("%5.4f", X), 2)
M=matrix(W,NR=NR(X)); colnames(M)=CN(X); M
}# #X 0.1234 => .123

FrecNorm=function(df,Rf,m=10000){

#col: MR, Ar: EAHE, m:F %K
Ar=Vector.asociativo(Rf) ## 41 il 5] Vector asociativo
Fn=1:NR(df); col=colnames(Rf)[1]

for(i in 1:NR(df)){

ch=as.character(df[i,col]); Fn[i]=df[i,'frec’']/Ar[ch]*m

}; cbind(df,frec.n.=Rnd(Fn,1))

Y IE HLBE B N

FrecProb=function(df,Rf,m=10000){
#col: ZMRHI, Ar: EAHE ], m:F 5K
Ar=Vector.asociativo(Rf) #:# {8 i 51 Vector asociativo
Fn=1:NR(df); col=colnames(Rf)[1]
for(i in 1:NR(df)){
#ch=as.character(df[i,col]); Fn[i]=BinE(df[i,'frec'],Ar[ch])*m
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#ch=as.character(df[i,col]); Fn[i]=Format(BinE(df[i,'frec'],Ar[ch])*m, 1)
ch=as.character(df[i,col]); Fn[i]J=FM(BinE(df[i,'frec'],Ar[ch])*m, 1)
}
#cbind(df,frec.n.=Rnd(Fn,1))
chind(df,frec.n.=Fn)
Yol =R AE EE B N

Frecuencia=function(df){
Df=cbind(df,a=rep(1, NR(df))) #d=" a%=af ™i, ~4f ~ 4f «4, * &.,%4S
Fx=aggregate(x=Df['a'], by=list(Df[,1], Df[,2]), sum) # eén} &+ °&*id»] sum
colnames(Fx)=c('Lema’,'Cg','Pers','Frec'); Fx

} #é »a° Lema, Cg, Pers, Frec

Freq=function(df,col=1,frec=0, s=T){
# col: L% ex.'Lema,Cg'; , frec: 'Np'#fE %1, ex.'a,b,cc', s: FAES Y — k
D=df; if(frec==0) {D=chind(df,frec=rep(1,NR(df))); frec="frec'} # Agregar vector de
unidad
#D[is.na(D)]=0; Ag=aggregate(x=D[frec], by=D[VT(col)], sum) # & & % 4
Condiciones multiples
D[is.na(D)]=0; Ag=aggregate(x=D[frec], by=D[VT(col)], sum) # #&H ¥ 5
Condiciones multiples
if(s) {
#SortS(Ag,frec&": T:xx'&(",'"&VT(col)&":F:xx"))
SortC(Ag,NC(AQ),T)
}
rownames(Ag)=1:NR(Ag); Ag # £ fasl <Y — b

Y #BE P (#%50ZF) Frecuencia con condiciones multiples

FreqB=function(D){
Cn=colnames(D); E=D[,NC(D)]; D=D[,-NC(D)]; R=NULL
D=apply(D,1,paste,collapse=":#")

for(i in 1:Len(D)){

n=D[i]; f=E[i]; if(is.null(R[n])||is.na(R[n])) R[n]=f else R[n]=R[n]+f

}
R=sort(R,T); D=DF(names(R),R)
D=DF(strsplit(D[,1],":#")); D=t(D)
D=cbind(D,R); rownames(D)=1:NR(D)

colnames(D)=Cn; D=DF(D)
D[,NC(D)]=as.numeric(D[,NC(D)]); D

Y# BHEEDTLES)FHEED T A

43



FreqC=function(D){
Cn=colnames(D); D=DF(D)
D=DF(table(apply(D,1,paste,collapse=":#")))
Fr=D[,2]; D=as.character(D[,1])
D=DF(strsplit(D, ":#"))
D=t(D); rownames(D)=1:NR(D); D=cbind(D,Fr);
colnames(D)=c(Cn,'F"); D=DF(D)
D[,NC(D)]=as.numeric(D[,NC(D)]); D

YHEEE (R T HHE)

FreqDist=function(A){
Ug=unique(A); Fg=sapply(Uq, function(x) sum(A==x)); DF(Data=Uq, Freq=Fq)
} # Frequency-distribution (A: array)

FreqDistBreak=function(A,brk=30){
Hs=hist(A,breaks=brk,plot=F) #hist: freq. distribution
DF(mids=Hs$mids,counts=Hs$counts) #data frame(mids,counts)

} #E $ /> 4 Frequency distribution by breaks (A:array, brk: breaks)

FreqDistint=function(A,it=10,5s=0){
A=unlist(A)
f=ifelse(s==0,floor,Rnd); Id=f(A/it)+1; mx=max(ld); Ct=Sm=rep(0,mx)
for(i in 1:Len(ld)) {id=Id[i]; Ct[id]=Ct[id]+1; Sm[id]=Sm[id]+A[i]}
st=ifelse(s==0,","-"); DF(value=st&0:(mx-1)*it&'-', count=Ct, sum=Sm)
} #E /> 4 Frequency distribution by interval (A:array, it: interval,s=0:floor, 1:Rnd)

FregDistint=function(A,st=0,it=10){

dg=nchar(sub('.*¥¥.","" as.character(it)))
Br=Rnd(seq(from=st,to=max(A),by=it),dg)
Ft=table(cut(A,breaks=Br,include.lowest=T,right=F))
names(Ft)=Br[-Len(Br)]; D=DF(names(Ft),Ft)
D[,1]=as.numeric(D[,1]); DI[,-2]

} #5545 Frequency distribution by interval (A:array,st:start,it:interval)

FregDistMean=function(D,v=0,f=1) {
if(v==0){R=as.numeric(rownames(D)); m=sum(R*D[,f])/sum(D[,f])
} else {m=sum(D[,v]*D[,f])/sum(D[,f])}; m

} # Frequency dist. mean

# Mean-in-frequency-distribution (v:value, f:frequency)
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FregDistMid=function(A,it=0.5,brk=NULL){
if(is.null(brk)) brk=seq(min(A)-it,max(A)+it,by=it)
Hs=hist(A,breaks=brk,plot=F)# & % 45 i
DF(mids=Hs$mids,counts=Hs$counts)

Y} #FE ¥4 Frequency distribution by mid (A:array, it: interval)

FregDistNum=function(D,f=2) sum(D[,f])

# Number-of-data-in-frequency-distribution (f:frequency)

FregDistR=function(A,d=3){ #A: array, d: number of division
A=unlist(A); A=sort(A); dv=Rnd(Len(A)/d); Fr=To=Ct=Sm=Vf=Vt=NULL
for(i in 1:d){
Frli]=(i-1)*dv+1; To[i]=ifelse(i<d,i*dv,Len(A))
Ct[i]=Len(A[Fr[i]:To[i]]); Sm[i]=sum(A[Fr[i]:To[i]l])
VI[i]=A[Fr[i]]; Vt[i]=A[Toli]]
}; DF(rank=Fr&'-'&To, value=Vf&'-'&Vt, count=Ct, sum=Sm)
} #Frequency distribution by rank

FreqDistV=function(A,B,prob=F){ #A: array, B: vector of breaks
Th=table(cut(A,c(B,Inf),NULL,T,F))
R=DF(Tb); colnames(R)=c('b",'f"); R[,1]=B
if(prob) {R[,2]=R[,2]/Len(A); colnames=c('b','prob")}
R
} #Frequency distribution by vector of breaks
# A=c(12,23,35,45,17,29,38,51,26,15,30,41,19,42); B=c(10,20,30,40,50)
# FregDistV(A,B) #A: data vector, B: breaks
# FregDistV(A,B,T) #prob: probability=True

FreqDistVar=function(D,f=1) var(FreqDistVec(D[,f]))

FregDistVarp=function(D,f=1) varp(FregDistVec(DI[,f]))

# Variance-in-frequency distribution (v:value, f:frequency)

FregDistVec=function(A){
n=Len(A); Y=NULL; for(i in 1:n) Y=c(Y,rep(i,A[i])); Y
} #Frequency Distribution to plain vector: 1,1,1,1,2,2,2,2,3,3

FregE=function(X,col){

if(all(is.numeric(col))) Cn=colnames(X)[col] else Cn=col
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X=as.matrix(X[,col]); X=apply(X,1,paste,collapse="::") #Bind row with ::

X=sapply(split(X,X),length) #Freq of each element

M1l=matrix(Split(names(X),"::"),Len(X),byrow=T) # Matrix

X=DF(M1,X); rownames(X)=1:NR(X); colnames(X)=c(Cn,'F'); X #Data frame
} B

Ftest=function(A,B,side="g",cl=.95,r=5){
vl=var(A);v2=var(B); f=v1/v2; a=1-cl; dfl=Len(A)-1;df2=Len(B)-1
if(side=="Il") {p=pf(f,dfl,df2,lower.tail=T);ci=c(0,f*qf(1-a,df1,df2))} #'I'
if(side=="g") {p=pf(f,dfl,df2,lower.tail=F);ci=c(f*qf(a,dfl,df2), Inf)} #'g'
if(side=="t") {p=2*min(pf(f,dfl,df2),1-pf(f,df1,df2));
ci=c(f*qf(a/2,df1,df2),f*qf(1-a/2,df1,df2))} #'t'
inside=ifelse(f>=ci[1]&f<=ci[2],1,0)
R=Rnd(c(v1,v2,f,dfl,df2,df1+1,df2+1,1-p,p,ci[1],ci[2],inside),r)
names(R)=c('vl:var-1','v2:var-2','f:vl/v2','dfl','df2','n1",'n2",

'security’,'p-value','lower-bound’,'upper-bound’,'inside:1"); R

}# F-test (ratio of variances)

# A=c(23, 28, 32, 25, 30); B=c(21, 26, 29, 24, 27); cl=.95; side="I"; r=4

# Ftest(A,B,side,cl,r); var.test(A,B,1,side)

Functions=function(D) D[sapply(D,function(obj)is.function(get(obj)))]

#list of custum functions: Functions(ls())

#HHE G HH##

gA=function(G,a){
# G+theme(axis.text.x=element_text(angle=a,vjust=.9,hjust=ifelse(a>0,1,.5)))
# G+theme(axis.text.x=element_text(angle=a,vjust=.4,hjust=ifelse(a>0,1,.5)))
G+theme(axis.text.x=element_text(angle=a,vjust=.4 hjust=ifelse(a>0,0,.5)))

} #BEN (x) 4 £ R

gAdd=function(x,y,c="red',s=15) {
annotate("point",x,y,color=c,size=s,shape=21,alpha=.7)}

#Add circle x,y:coordinate,c:color,s:size

gAddSegment=function(G,D){
E=D; for(i in 1:NC(D)){for(j in (NR(D)-1):1){E[],i]=D[j,i]+E[j+1,i1}}
for(i in 1:(NC(D)-1)){for(j in 1:NR(D)){
G=G+geom_segment(x=i+.4,xend=i+.6,

y=E[j,i],yend=E[j,i+1],linewidth=.5,color="black")
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G

} #Add segment line between bars

gAddText=function(G,D){
E=D
for(i in 1:NC(D)){for(j in (NR(D)-1):1){E[j,i]=D[j,i]+E[j+1,i]1}}
for(i in 1:NC(D)){for(j in (1:NR(D))){
if(j==NR(D)) E[j.i]1=E[],i]/2
else E[j.i]=(E[j,i]-E[j+1,i])/2+E[j+1,i]
3
for(i in 1:NC(D)){for(j in 1:NR(D)){
G=G+geom_text(x=i, y=E[j,i], label=rownames(D)[j],color="black")
5 G
} #Add text in bar-stack
#gB()=element_blank #theme ® = L X > F7¢ L

gArea=function(d=D,x=0,y=0,n=0,p="s",Im=",Ix=",ly="1g=",X=",Y=",a=0,f=12,c=1,I=F,
z=T,k=F,v=F,t=F){
#(d: 7 — & ,x,y,n: il p:Bd & ([d]odge,[s]tack,[f]ill),Ix,ly,1g: 7 ~X v X, Y: 4 ~ 38z
#a: 7 NNVAE T A XN by ey BhALGR, Lok Ko,z £ oo B
B KB v e Xt
if(x!1=0 && X==") {X=paste(d[,x],",',sep=",collapse="); X=gsub(',$',"",X)} #X #ih £ /= Ig
if(y!=0 && Y==") {Y=paste(d[,y],",',sep=",collapse="); Y=gsub(',$',"",Y)} #X #il £ /= Ig
R=gDf(d,x,y,n,v,X,Y,t); d=R[[1]]; x=R[[2]]; y=RI[3]]; n=R[[4]]; X=R[[5]]; Y=RI[[6]] #
F—=H TV —Ah+T 7T K —
p=Fn(p,c('dodge’,'stack’,'fill')) #p: R v+ a »
G=ggplot(d,aes(x=v1l,y=n))+geom_area(aes(group=v2,fill=v2),position=p)
if(k&p=="stack")
G=G+geom_text(aes(label=n),position=position_stack(vjust=0.5),size=f/5)# & fi & /=
if(k&p=="fill')
G=G+geom_text(aes(label=n),position=position_fill(vjust=0.5),size=f/5)# £ & £ '~
if(p=="fill') G=G+scale_y_continuous(labels=scales::percent)

else G=G+scale_y_continuous(labels=comma) #y i = > <=

G=gPF(G,c,v,nc);G=gLg(G,I);G=9Z(G,z2);G=gV(G,v);G=gA(G,a);G=gF(G,f);G=gL(G,Im
Ix,1y,19);G

#P:/N Loy b Likf i, Z: B w BAAR L, VIRE,; AR A AL P o+ v B A X
Ll 7 ~<L; G

Y#m T 7
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gB=function() element_blank() #theme ® =~ L X > 72 L

gBar=function(A=D,x=0,y=0,n=0,p="d",Im=",Ix=",ly=",Ig=",X=",Y=",a=0,b=5,f=12,c=1,

e=5,

w=.9,cn=F,d=0,sp=T,I=F,z=F,k=F,In=F,v=F,t=F,sI=T,xn=F,yp=F,pc=F,pm=c(5,5,5,5)){

#(A:T — & x,y,n:d p: il & ([Alodge, [s]tack, [flill),Ix,ly,lg: 7 ~< L X, Y <& %

#a: 7 NV AL bibreaks # f:7 o+ M A XNy FEF(0,13: 8 FE, 99134
VY).e A A wWAEDOMEL-.9],en=T: A& 8, dH J1 /B spr A 1 K

#1oeE Elh, z: g B o B AR KB vl B R s LB HY ) xne X il S yprY il (v=F.
#,v=F. E)pc:i—t v FERFE pMAEA(LE FTE)

A=DF(A)

x=y=n=0; nr=NR(A); nc=NC(A); gry="gray20’

if(v) {A=ReverseDf(A,3)} # Mt 72 &5 X7 — ¥ % Wit

if(p=="f") {A=round(A/rowSums(A)*100,1); p='s'}# 7 1 /b ("N—F& > )

H=A; for(i in L:nr){for(j in L:nc){H[i,jl=sum(A[i,j:nc])}}# H: A ¥ v 7 O @& 175

if(xn) rownames(A) = FillBlankV(1:NR(A)) & rownames(A) # X i % =

if(pc) {A=DF(A, P=Round(A[,1]/sum(A[,1]),1) & '%)} # X—&  F &R

R=gDf(A.x,y,n,v,.X,Y,t); B=R[[1]]; x=R[[2]]; y=RI[3]]; n=R[[4]]; X=R[[5]]; Y=R[[6]]
T — B T L —h+T 7 I X —

p=Fn(p,c('dodge’,'stack’,'fill')) #p: R v > a »

# if(v) G=ggplot(B,aes(x=reorder(v1l,
dplyr::desc(vl)),y=n,group=v2,fill=v2))#+coord_flip()+guides(fill =
guide_legend(reverse = TRUE))

# else G=ggplot(B,aes(x=vl,y=n,group=v2,fill=v2))

G=ggplot(B,aes(x=v1,y=n,group=v2,fill=v2))

if(c==99) {# ~N&¥ " —

G=G+geom_bar_pattern(aes(pattern=v2), position=p,
stat="identity',fill="white',width=w,
colour="black’, pattern_alpha=.2, pattern_density=.2, pattern_spacing =
0.025,show.legend=sl)+
scale_pattern_manual(values=c('circle’, ‘stripe’, ‘crosshatch’, 'wave',
'‘weave'))+labs(pattern=Add(lg,'¥n"))
if(v) G=G+coord_flip()+guides(pattern=guide_legend(reverse=T))

Yelse{# /N NN —TRiFTniL
G=G+geom_bar(stat="identity',position=p,width=w,show.legend=sl,alpha=.7)
G=G+theme(legend.key.height=unit(6,'mm’'),legend.key.width= unit(3,'mm")) # ;L %

— A1 X
}
if(cn&p!="dodge"){# A
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cf=F; if(IsStr(c)){cf=T; P=Split(c);if(v) P=rev(P[l:nc])} # XL v k
cl='gray40'
for(i in 1:(nr-1)){for(j in L:nc){x1=i+w/2; x2=i+1-w/2; y1=HIJi,j]; y2=HJ[i+1,j]
if(cf) cl=P[j]
G=G+geom_segment(x=x1, xend=x2, y=y1, yend=y2, color=cl) }}
}; if(c==99) G=G+guides(fill = FALSE)
# BUE &R
if(p=="dodge'&k&v==F)
G=G+geom_text(aes(label=FM(n,d=d,sel=sp)),position=position_dodge(width=1),size=f
/4,vjust=0.4, hjust=-.2,color=gry, angle=90)#%X & £ /=
if(p=='dodge'&k&v==T)
G=G+geom_text(aes(label=FM(n,d=d,sel=sp)),position=position_dodge(width=1),size=f
/4 hjust=-.2, color=gry)#%& fi % '~
# if(p=="fill") G=G+scale_y_continuous(position=ifelse(yp,'right’,'left),
labels=percent) #y #h X\ —& > |k
else
G=G+scale_y_continuous(position=ifelse(yp,'right’,'left"),labels=comma,breaks=pretty _
breaks(b),
expand=expansion(mult=c(0.05,e/100))) #y fi = > ~, £ HA(T - L)

G=G+theme(text=element_text(color="black"),axis.text.x=element_text(color=gry),axis.
text.y=element_text(color=gry))
if(v==T) G=G+theme(axis.text.y=element_text(vjust=.4 hjust=0)) #Y #h % £ % v |
if(v==T) G=G+theme(legend.position = 'top") # M2 SIE LB % b v 7IZ
if(c!=99) G=gV(G,v) # Mt 721 X7 YV v

G=G+theme(plot.margin = unit(pm, "mm™")) # 7 v2 v ph~—

G=gPF(G,c,v,nc);G=gLg(G,1);G=9Z(G,z);G=gA(G,a);G=gV(G,v);G=gF(G,f);G=gL(G,Im
Ax, 1y, 1g);if(p!="dodge’) G=gKb(G,A,H,k,f,w,v,c,In); G

#P:/N Loy by Lot ol 28 v BR AR, VIREX AR A A R ok v YA X
L:dh 7 ~ v G )
YHR T T 7

gBAR=function(D,cl=T,sh=F,It=F,In=F,v=F,f=11,Ix=NULL,ly=NULL){
#D:df,cl:color,sh:shape,lt:line-type,In:letter+number,v=verical-x
#f:font size,Ix:label-x,ly:label-y
if(v) {colnames(D)=FillUB(colnames(D));a=90; hj=0} else {a=0; hj=0}
Lg=gCom1(D,In) #3: i@ & F# -1
Li=VT('solid,dashed,dotted,dotdash,longdash,twodash")
if(cl) G=ggplot(Lg,aes(x, vy, fill=g, color=g))
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else G=ggplot(Lg,aes(x, y, fill=g, color=NULL))
G=G+geom_bar(stat="identity", position="dodge")
if(In) G=G+geom_text(aes(label=i),position=position_dodge(width=0.9),
vjust=-0.7,size=f/3.5,color="black’',show.legend=F)
if(sh) G=G+geom_bar_pattern( #no color, with pattern
aes(pattern=g),stat="identity", position="dodge",fill="gray70',color="black’,
pattern_fill="black",pattern_density=0.1,pattern_spacing=0.05)
if(lcl)
G=G+scale_fill_manual(values=ColorGradation(‘gray70','gray30‘,Len(unique(Lg[,'g'])))
)
gCom2(G,f,a,hj,Ix,ly) #3253 -2
Y#E 7 7 7 (k)
# D=DF(x2=c(1,2,3),x1=c(5,4,2)); rownames(D)=VT('bxxxx,ax,c"); D
# gBAR(D,T,T,T,F) #1.cl=T;2.sh=T;3.1t=T;4.In=T;5.v=T

gBarFacet=function(d=D,x=0,y=0,n=0,Im=",Ix="ly=",X=",Y=",a=0,e=F,f=12,c=1,I=F,z
=¢(0,0),k=T,v=F,t=F){

if(x!1=0 && X==") {X=paste(d[,x],",',sep=",collapse="); X=gsub(',$',"",X)} #X #i £ /= I&

if(y!=0 && Y==") {Y=paste(d[,y].,",'.sep=",collapse="); Y=gsub(',$',"",Y)} #X #i £ /= Ig

R=gDf(d.x,y,n,v,X,Y,t,r=v);d=R[[1]];x=R[[2]];y=R[[3]];n=R[[4]]; X=R[[5]]; Y=R[[6]] #
F—=H TV —h+T 7T K —

if(c==0){G=ggplot(d,aes(x=v2,y=n))+geom_bar(stat="identity',fill="grey50")

Yelse {G=ggplot(d,aes(x=v2,y=n,fill=v2))+geom_bar(stat="identity',color="white')}

# if(k) G=G+geom_text(aes(label=n),position=position_stack(vjust=0.4),size=f/5) #X
i 3 7R

if(k)
G=G+geom_text(aes(label=format(n,decimal.mark=".")),position=position_stack(vjust=0.
4),size=f/5) #H M & =

G=G+facet_wrap(~v1,NC=1,strip.position='left) #~7 7 & v F=>F

G=G+theme(strip.text.y.left=element_text(angle=ifelse(e,90,0))) #~7 7 & v ~ 4 &

G=G+theme(legend.position="none") #HLHI 72 L

G=G+scale_y_continuous(sec.axis=dup_axis())+gDel() #4512 Y # = & —+ H &K H £

G=gPF(G,c,v,nc);G=gLg(G,1);G=gE(G,z);G=gV(G,v);G=gA(G,a);G=gF(G,f);G=gL(G,Im
A1y, "), G

#P:N Ly by Lokf ol Z:® v B Aadh; VIRER,; ACBREN A A R o v B A X
L:#lh 2 <)L GiH /)

Y#E s 5 7 (7 7k v B)

#(d:7 — & ,x,y,n:8,Im,Ix, ly: 7 <L X, Y SR

#ag S AMEeltT r Yy NET Ay R A X ek by BB Lk, zey il
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A DR b S5 v e [ i

gBarLine=function(D,brk=NULL,Ix=NULL,ly=NULL){
G=ggplot(data=D, aes(x=D[,1]))
#G=G+geom_bar(aes(y=D[,2],fill="bar"),color="black’,stat="identity",width=1)
G=G+geom_bar(aes(y=D[,2],fill="bar"),color="gray',stat="identity",

position=position_dodge(width = 0))

G=G+geom_line(aes(y=D[,3],color="line"))
G=G+scale_fill_manual(values="lightblue”,name=NULL,labels=colnames(D)[2])
G=G+scale_color_manual(values="red",name=NULL,labels=colnames(D)[3])
#if(brk>0) G=G+scale_x_continuous(breaks=brk)
if(is.null(brk)) G=G+scale_x_continuous(breaks=brk)
G+labs(x=Ix,y=ly)

}

# D=DF(x=0:3,y1=c(1,2,3,4),y2=c(2,3,2,5))

# gBarLine(D,'Binomial dist.","'Normal dist.")

gBarLineMS=function(Df,Im=",Ix=",ly=",Ig=",a=0,f=12,d=4,sel=2,log=F,w=F){
#title, angle, font, digit, sel=2(m,sd), w:gray/black
Lb=rownames(Df); Av=format(round(Df[,1],d), nsmall=d); m=Df[,1]
if(sel==2) {Sd=format(round(Df[,2],d), nsmall=d); sd=Df[,2]}
if('w) {cl="steelblue’; c2="red'} else {cl='gray60'; c2="black'}
G=ggplot(Df,aes(x=Lb,y=Df[,1]))+
geom_bar(aes(),stat= 'identity',color=cl,fill=c1,width=0.4,show.legend=F)+
geom_line(aes(group=1),stat="identity',color=c2,linewidth=.5)+
theme(axis.title.x=gB(),axis.title.y=gB())+
theme(axis.text.x=element_text(angle=a))+
theme(text=element_text(size=f))
if(sel==1){G=G+scale_x_discrete(limit=Lb,labels=paste(Lb,"¥n',Av,sep="))}
if(sel==2){G=G+scale_x_discrete(limit=Lb)}
if(sel==2){G=G+geom_errorbar(aes(ymax=m+sd, ymin=m-
sd),width=0.2,linewidth=.5)}
if(log){G=G+scale_y_continuous(trans = 'loglp')}
gL(G,Im,lIx,ly,lg,f)
YHEBEWRRES T 7
#D=DF(Mean=c(2,5,3),SD=c(.5,.8,.3)); rownames(D)=VT('a,b,c");
gBarLineMS(D,sel=2,w=T)

gBarsLine=function(D,Ix=NULL,ly=NULL,lgl="Bar:',Ig2="Line:",y=0,w=F){
D=DF(cat=rownames(D),D); nc=NC(D)
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Cn=colnames(D); In=Cn[nc]
if(nc==3) Color=hue_pal()(3)[3] else Color=scales::hue_pal()(nc-2)
#Color=ifelse(nc==3, hue_pal()(3)[3], scales::hue_pal()(nc-2))
if(w) Color="gray’
C=NULL; C[1:(nc-2)]=Color[1:(nc-2)]; names(C)=Cn[2:(nc-1)]
DL=pivot_longer(D,cols=colnames(D)[-1],names_to="var',values_to='Value')
colnames(DL)[1]="X'
DL$x=factor(DL$x,levels=unique(DL$x))
DL$var=factor(DL$var,levels=unique(DL$var))
G=ggplot(DL,aes(x=x,y=Value,fill=var,group=var))
G=G+geom_bar(data=subset(DL,var%in%colnames(D)[c(-1,-nc)]),
aes(fill=var),stat="identity',position="dodge’',width=0.9)
G=G+geom_line(data=subset(DL,var==colnames(D)[nc]),linewidth=.7,aes(color=In))
G=G+scale_color_manual(values='gray20")
G=G+scale_fill_manual(values =C,breaks=names(C))
if(lgl==" & lIg2==") G=G+theme(legend.position = "none")
G=G+labs(title=NULL,x=Ix,y=ly,fill=lgl,color=1g2)
if(y!'=0) G=G+scale_y_continuous(limits=c(0, y), labels=scales::comma)
else G=G+scale_y_continuous(labels=scales::comma)
G+guides(
fill=guide_legend(order=1), #legend of bar chart
color=guide_legend(order=2)#legend of line chart
)
} #Bars and LIne chart:
# D=DF(v1=c(10,15,8,12,6),v2=c(5,8,6,10,3),Normal.dist.=c(1,4,5,3,1))
# rownames(D)=c("A","B","C","D","E")
# gBarsLine(D)

gBARstack=function(D,cl=T,sh=F,It=F,In=F,v=F,f=11,Ix=NULL,ly=NULL){
#D:df,cl:color,sh:shape,lt:line,In:letter+number,v=verical -x
#f:font size,Ix:label-x,ly:label-y
if(v) {colnames(D)=FillUB(colnames(D));a=90; hj=0} else {a=0; hj=0}
Lg=gCom1(D,In) #3k@ % # -1
if(cl) G=ggplot(Lg,aes(x, vy, fill=g, color=g))
else G=ggplot(Lg,aes(x, y, fill=g, color=NULL))
G=G+geom_bar(stat="identity", position="stack"”, width=.6)
if(In) {rownames(D)=Initial(rownames(D)); G=gAddText(G,D)} #letter+number
wd=ifelse(lt, .6, .8)
if(sh){ #with pattern
if(is.null(cl)){
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G=G+geom_bar_pattern( #no color

aes(pattern=g),stat="identity",position="stack",width=wd,fill="gray70',color="black’,
pattern_fill="black",pattern_density=0.1,pattern_spacing=0.05)}
else{

G=G+geom_bar_pattern( #color
aes(pattern=g),stat="identity",position="stack",width=wd,
pattern_fill="black",pattern_density=0.1,pattern_spacing=0.05)}

}
if(!cl) G=G+scale_fill_manual(
values=ColorGradation(‘gray70','gray30',Len(unique(Lg[,'g']))))
#'lightgray','darkgray"
if(It) G=gAddSegment(G,D)
gCom2(G,f,a,hj,Ix,ly) #3253 -2
Y#E 7 7 7 (A L)
# D=DF(x2=c(1,2,3),x1=c(5,4,2)); rownames(D)=VT('bxxxx,ax,c"); D
# gBARstack(D,T,T,T,F) #1.cl=T;2.sh=T;3.1t=T;4.In=T;5.v=T

gBarU=function(D,x=0,y=0,n=0,Im=",Ix=",ly=",Ig=",X=",Y=",a=0,
b=5,f=12,c=1,e=5,w=.9,cn=F,d=0,m=0,sp=T,I=F,z=F,k=F,
In=F,v=F,t=F,sI=T,yp=F,nn=.2,na=90,hj=1,fm=F,sel=F){
#AT — % xy,n:dilIx, 0y, lg: 7 v X, Y~ % a7 LA
#b:breaks 2 f: 7 + > b A4 X c:¥ b v F3FF(0,13: HHE, 99: %% )
#e: A& A wWiEDOIE[.1-.9],en=T: k& &, d: H J1 /NS m:Y dil i KE,
#spr A A R LkEElh, zoflh B v B s K BOIE v e X s 1 s AL Y
#xn: X #ih & 5 ,yp:Y #il (v=F. 4, v=F. L),pm: & B (LA T &), nn:E il dih o {7 &
#na: BUE A B hj=hjust,fm=T:Y #f 3 #7 & X sel=T: 1 ¥ %174 I
D=DF(D)
if(sel) D=Df2Rn(D)
x=y=n=0; nr=NR(D); nc=NC(D); gry='gray15'; nd=max(max(D),m)*nn # nd: #&f& & fir
& (nudge)
point=format_format(big.mark = " ", decimal.mark=",", scientific=FALSE)
if(v) {D=ReverseDf(D,3)} # Mt 72 51X T — ¥ % ifidx
R=gDf(D,x,y,n,v,X,Y,t); E=R[[1]]; x=RI[[2]]; y=RI[3]]; n=R[[4]]; X=RI[[5]]; Y=R[[6]]
T —H T L —L+T 7 7 XA —

G=ggplot(E,aes(x=v1,y=n fill="gray20'))+geom_bar(stat="identity',width=w,show.legend
=sl,fill="steelblue',alpha=.7)

G=G+theme(text=element_text(color=gry),axis.text.x=element_text(color=gry),axis.text
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.y=element_text(color=gry))
G=G+theme(axis.text.y=element_text(size = f/1.5))
if(v==T) G=G+theme(axis.text.y=element_text(vjust=.4,hjust=0)) #Y 8l % £ & v (T
G=G+theme(plot.margin = unit(c(2,2,2,2), "mm") # 7 v2 v h~—3T > t,r, b, |

if(fm) G=G+scale_y_continuous(labels=scales::comma_format(big.mark="
decimal.mark=",", accuracy=1))

G=gPF(G,c,v,nc);G=0Z(G,z);G=gA(G,a);G=gV(G,v);G=gF(G,f);G=gL(G,Im,lIx,ly,lg)

# if(k&na==0)

G=G+geom_text(aes(label=NumForm(n),y=nd,hjust=.5),size=f/4,color=gry, angle=na)#
Bl R OR

# if(k&nal!=0) G=G+geom_text(aes(label=NumForm(n),y=nd,hjust=1),
size=f/4,color=gry, angle=na)#%& & % =

if(k) G=G+geom_text(aes(label=NumForm(n,2),y=nd,hjust=hj),size=f/4,color=gry,
angle=na)#% i & '~

# if(k&v==F)
G=G+geom_text(aes(label=NumForm(n),y=nd,hjust=1),size=f/4,color=gry, angle=na)#
BE £ R

# if(k&v==T)
G=G+geom_text(aes(label=NumForm(n),y=nd,hjust=1),size=f/4,color=gry)# % fif & /=~

if(m>0) G=G+ylim(0, m) # Y #if & KX

G

#G+ scale_y_continuous(labels = point)

#P: N Loy by Lot ol 2o v BR AR, VIREX; DAREN A A, R ok v YA X
Ll = ~ v
Y#E T 77 (BM—_27 T —4Z:15)

#D3=c(3,5,8,2,4); names(D3)=LETTERS[1:5]; gBarU(D3)

gBD=function(...){
#Bind graph by column ex: gBC(E1,E2,E3); gBC(E1,E2,E3,c(1,1,1)) with width
L=list(...); In=Len(L); if(class(L[[In]])[1]=='numeric’) In=In-1
if(In==2) gBD2(...) else if(In==3) gBD3(...) else if(In==4) gBDA4(...)

¥

gBD2=function(G1,G2,W=c(1,1)){
# Arrange 2 graphs. w:width ratio
g=ggplotGrob; gridExtra::grid.arrange(g(G1),9(G2),widths=W)}

gBD3=function(G1,G2,G3,W=c(1,1,1)){
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# Arrange 3 graphs. w:width ratio
g=ggplotGrob; gridExtra::grid.arrange(g(G1),9(G2),9(G3),widths=W)}

gBD4=function(G1,G2,G3,G4,W=c(1,1,1,1)){
# Arrange 4 graphs. w:width ratio
g=ggplotGrob; gridExtra::grid.arrange(g(G1),9(G2),9(G3),9(G4),widths=W)}

gBiplot=function(D1=V,D2=I,Im=",Ix=",ly=",5=0,c='V=>blue',a=T,w=F,f=12){ #0K
#gBiplot(D1=V,D2=I,Im=",Ix=",ly=",s=0,c=",a=T,w=F,f=12,p=1)
#D1: 28 %1 2 51, D2:E K 2 5], Im,Ix,ly: 7 ~ )L s=[0]: 28 F+ Ml {4, s=1: 28 # ,s=2: 18 {&,
#e o b8 ® (H1:'V=>blue,l:i3=>red"),a: KEI W H R f: 7 5 > b A4 A mEHKV OFK
rownames(D1)=paste0('V:',rownames(D1)) #D1 Z'V:'% f} &
rownames(D2)=paste0('l:',rownames(D2)) #D2 |Z'l:'% f} 5
if(s==0) D=rbind(D1,D2); if(s==1) D=D1; if(s==2) D=D2
colnames(D)=c('XR','YR"); D=DF(D); Rn=rownames(D) #D1,D2 # {734 > K
if(w|lc==") {C=rep('black',NR(D))}else {C=gRepColor(Rn,c)} # {45 &
Pn=gPointNum(Rn,w,c); L=ReplA(RN,"*..=>") #7 L (S8 2 3CF I BR)
G=ggplot(D,aes(XR,YR))+geom_point(color=C,shape=Pn,size=2) #2 5l + s
G=G+geom_vline(xintercept=0,Ity=3); G=G+geom_hline(yintercept=0,Ity=3) # &
if(a&s!=2) {for(i in 1:NR(D1)){ #7% & o JEAZ |2 & HIH

G=G+geom_segment(x=0,xend=D1[i,1],y=0,yend=D1[i,2],
arrow=arrow(length=unit(.2,"cm')),color=ifelse(w,'black',C[i]))}}

G=G+geom_text_repel(aes(label=L),size=f/3.4,color=C,min.segment.length=0) #repel
G=G+scale_y_continuous(position='right") #/4 y &
G=gL(G,Im,Ix,ly,".f); G #gL: 7 /L ; G:HH 7

YH#ANA Ty B

gBox=function(D,s=F,j=T,w=F,Ix=",ly="){
# X, s:mean+sd, j:jitter, w:black & white, Ix:label-x,ly:label-y
stats=function(x) {
if(!s) {Q=quantile(x); lower=Q[2]; middle=Q[3]; upper=Q[4]}
else {m=mean(x); sd=sdp(x); lower=m-sd; middle=m; upper=m+sd}
W=c(min(x), lower, middle, upper, max(x))
names(W)=c(‘'ymin', 'lower', 'middle’, 'upper’, 'ymax'); W
}; dat=stack(DF(D)) # Matrix=>dat
if(w) G=ggplot(dat, aes(x=dat[,2], y=dat[,1]))
else G=ggplot(dat, aes(x=dat[,2], y=dat[,1], fill=ind))
G=G+stat_summary(fun.data=stats, geom="boxplot")
if(j) G=G+geom_jitter(width=0,shape=1,size=2) #jitter
#
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G=G+stat_summary(fun=ifelse(s,median,mean),geom="point",shape=15,size=2.5,color=
ifelse(w,"black","red"))
G=G+stat_summary(fun=ifelse(s,mean,median),geom="point",shape=15,
size=1.5,color=ifelse(w,"black","red"))
G=G+stat_summary(fun=max,geom="point",shape=16,size=2.5,color="black")
G=G+stat_summary(fun=min,geom="point",shape=16,size=2.5,color="black")
G=G+scale_x_discrete(limit=colnames(D))
if(Ix==") G=G+theme(axis.title.x=gB()) else G=G+labs(x=Add('¥n',Ix))
if(ly==") G=G+theme(axis.title.y=gB()) else G=G+labs(y=Add(ly,'¥n"))
G=G+geom_errorbar(stat="summary",fun.data=function(x){
return(DF(y=max(x),ymin=max(x),ymax=max(x)))
}.position=position_dodge(width=.5),width=.15)
G=G+geom_errorbar(stat="summary",fun.data=function(x){
return(DF(y=min(x),ymin=min(x),ymax=min(x)))
}.position=position_dodge(width=.5),width=.15)
G+theme(legend.position="none")
} # Box chart with jitter, mean, max, min
# A=c(117.1,121.3,127.8,121.9,117.4,124.5,119.5,115.1)
# B=c(123.5,125.3,126.5,127.9,122.1,125.6,129.8,117.2); D=DF(A,B)

# gBox(D) # long horizontal line: median, red square: mean

gBoxList=function(D,s=F,j=T,w=F,Ix=",ly="){
# X, s:mean+sd, j:jitter, w:black & white, Ix:label-x,ly:label-y
stats=function(x) {
if(!s) {Q=quantile(x); lower=Q[2]; middle=Q[3]; upper=Q[4]}
else {m=mean(x); sd=sdp(x); lower=m-sd; middle=m; upper=m+sd}
W=c(min(x), lower, middle, upper, max(x))
names(W)=c('ymin’, 'lower', ‘middle’, 'upper’, 'ymax'); W
Y
#dat=stack(DF(D)) # Matrix=>dat
dat=List2Df(D); colnames(dat)=VT('values,ind') # List=>dat
dat$ind=factor(dat$ind,levels=unique(dat$ind))
if(w) G=ggplot(dat, aes(x=dat[,2], y=dat[,1]))
else G=ggplot(dat, aes(x=dat[,2], y=dat[,1], fill=ind))
G=G+stat_summary(fun.data=stats, geom="boxplot', width=.5)
if(j) G=G+geom_jitter(width=0,shape=1,size=2) #jitter
G=G+stat_summary(fun=ifelse(s,mean,median),geom="point",shape=15,
size=1.5,color=ifelse(w,"black","red"))
# G=G+stat_summary(fun=max,geom="point",shape=16,size=2.5,color="black")

# G=G+stat_summary(fun=min,geom="point",shape=16,size=2.5,color="black")
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G=G+scale_x_discrete(limit=colnames(D))
if(Ix==") G=G+theme(axis.title.x=gB()) else G=G+labs(x=Add('¥n',Ix))
if(ly==") G=G+theme(axis.title.y=gB()) else G=G+labs(y=Add(ly,'¥n"))
# G=G+geom_errorbar(stat="summary",fun.data=function(x){
# return(DF(y=max(x),ymin=max(x),ymax=max(x)))
# },position=position_dodge(width=.5),width=.15)
# G=G+geom_errorbar(stat="summary",fun.data=function(x){
# return(DF(y=min(x),ymin=min(x),ymax=min(x)))
# },position=position_dodge(width=.5),width=.15)
G+theme(legend.position='none")+ylim(0, 10)
} # Box chart with jitter, mean, max, min
# A=c(117.1,121.3,127.8,121.9,117.4,124.5,119.5,115.1)
# B=c(123.5,125.3,126.5,127.9,122.1,125.6,129.8,117.2); D=DF(A,B)

# gBox(D) # long horizontal line: median, red square: mean

gBrk=function(A){Sc=scale_x_continuous; if(is.null(A)) Sc() else Sc(breaks=A)}
#Breaks

gBrkA=function() scale_x_continuous() #Breaks (automatic)

gC=function(G,w){
G+scale_fill _gradient(low="'white',high=ifelse(w,'grey50','firebrickl"))
}#fill 2 3 ~aR

gCHART=function(D,cl=T,sh=F,It=F,In=F,v=F,f=11,Ix=NULL,ly=NULL){

if(cl) {c1="lavender';c2="royalblue'} else{cl="white';c2="gray60'}

if(v) {a=90; hj=0;colnames(D)=FillUB(colnames(D))} else {a=0; hj=0.5}

D=D[NR(D):1,]; rownames(D)=FillUB(rownames(D))

Lg=gCom1(D,In) #4k @ %= #-1

G=ggplot(Lg,aes(x,9))

G=G+geom_tile(aes(fill=y),color="gray80',alpha=0.9,lwd=0.5) # ¥ - /L

if(NR(D)<NC(D))
{G=G+geom_text(aes(label=y),hjust=1,vjust=.5,angle=90,position=position_nudge(y=0.
15))}

else
{G=G+geom_text(aes(label=y),hjust=1,vjust=.5,angle=0,position=position_nudge(x=0.1
5))}

G=G+scale_fill_gradient(low=c1,high=c2) #E: [ &

G=G+theme(axis.text.y=element_text(hjust=0)) #Y i & /& %

G=G+theme(legend.position="none") #: ;L ffil £ '~
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G=G+theme(text=element_text(size=f)) # Font size
G=G+theme(axis.text.x=element_text(angle=a,hjust=hj,vjust=.5)) # X-axis, a, hj
G+labs(x=Ix,y=ly) #Label-x, y

}#F v — I ver.2022-1-6

#D=DF(x1=c(1,2,3),xxxx2=c(5,4,2)); rownames(D)=VT(‘'aaaaa,b,c'); D;

gCHART(D,F,v=T)

gChart=function(D,s=0,Im=NULL,Ix=NULL,ly=NULL,Ig=NULL,X=",Y=",a=0,b=15,f=1
4,
k=T,ir=F,ic=F,t=F,w=F,d=0,c=F,gx=0,9y=0,ar=F,ac=F,m=5,mn=0,mx=0,
cl='lavender',c2="royalblue’){

#(D=D,s=0,Im=",Ix=",ly=",Ig=",X=",Y=",a=0,b=15,f=12 k=T,t=F,w=F,

#d=0,c=F,gx=0,g9y=0,ar=F,ac=F)

#[D]1: B 84T %1 ,5:F ¥ — M EIR=0/'"h"t — FF ¥ — b

#s=1/I'"0" N TNV F v — b, s=2/'bf N TNV T 4V F ¥ — Fs=3/'s" AT =T F ¥ — b
s=4/'st" R 7 =T T 4 Vv F ¥ — b

#im,Ix, 1y, 1g: 7 <L X, YRz aX BT _XAVAE AT A 4 X 74 b
1 X,

#KER A 22 7R i AT IR e Al R s i, we E R doef A (k=007 UL,1:AT,2:51,3:47 41 ¢
gl gx.gy: 7 L — 7 (x iy i),

#ar: 47 @ [ bR F HE (d>0,c=T),ac: 5] #if [ f& # & (d>0,c=T), m: £~ — ¥ > mn: & /h
fiE, mx: g K AE,

D=DF(D); if(mn==0) mn=min(D); if(mx==0) mx=max(D)

D=D[NR(D):1, ] #1T % X #z5

if(d==0) c=F; if(a==T) a=90 #d:%f A 1b; a: 7 ~< /)L 4 & (x i)

if(s=='h") s=0; if(s=='b") s=1; if(s=="bf") s=2; if(s=="s") s=3; if(s=='sf') s=4 #s: F ¥ — |
R

#D=Corresp(D,d)$df; Cns=CN(D); Rns=RN(D); nc=min(NC(D),4); nr=min(NR(D),4) #
xF b 53 M kA AE

Cct=Diagonal(D,d,T)

D=Cct$df; Cns=CN(D); Rns=RN(D); nc=Min(NC(D),3); nr=Min(NR(D),3) #4E+ 73 #7
*f Ak

# Uc=Corresp(D,d)$df; Hc=hclust(dist(Uc)); Cc=dendextend::cutree(Hc,1:nc) #7 T &
# — .col

# Ur=Corresp(D,d)$df; Hr=hclust(dist(Ur)); Cr=dendextend::cutree(Hr,1:nr);
Cr=Cr[NR(Cr):1,1#7 7 A ¥ —.row

Uc=Cct$col; Hc=hclust(dist(Uc)); Cc=dendextend::cutree(Hc,1:nc) #27 7 A % — .col

Ur=Cct$row; Hr=hclust(dist(Ur)); Cr=dendextend::cutree(Hr,1:nr); Cr=Cr[NR(Cr):1,] #

7 T A K —.row
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if(ir) D=D[NR(D):1,] #1T % %
if(ic) D=D[,NC(D):1] #51 % < i
R=gDf(D,0,0,0,F,X,Y,t,r=T); D=R[[1]]; X=R[[5]]; Y=R[[6]] 4T — % 7 L — L+7 7 ~
5 —
cmn=min(Uc); cmx=max(Uc); cpd=(cmx-cmn)/20 #41| : fx/NM# ; & K& ; X5 4 > 7
rmn=min(Ur); rmx=max(Ur); rpd=(rmx-rmn)/20 #17 : fx/NE ; & KME ; XF 4 >~ 7
# Pc=seq(cmn,cmx,length.out=Len(unique(Uc))) # %& i : 51l
# Pr=seq(rmn,rmx,length.out=Len(unique(Ur))) # % fifi : 47
Pc=seq(cmx,cmn,length.out=Len(unique(Uc))) # % {i : 51|
Pr=seq(rmx,rmn,length.out=Len(unique(Ur))) # % {iF : 17
Ur=rev(Ur); Pr=rev(Pr); Uc=rev(Uc); Pc=rev(Pc);
Sr=Sc=Wrl=Wr2=Wcl1l=Wc2=Qr=Qc=rep(0,NR(D))
for(i in 1:NR(D)){
rn=as.numeric(D[i,1]); cn=as.numeric(D[i,2]) #47& 5 ; #I&K =
Sr[i]=Ur[rn]; Sc[i]=Uc[cn] #7227 ; S22 7T
Qr[i]=Pr[rn]; Qc[i]=Pc[cn] #1T iz & ; FI {7 &
Wri[i]=IE(rn==Len(Ur),0,abs(Ur[rn]-Ur[rn+1])) #17 £ V&
Wr2[i]=1E(rn==1,0,abs(Ur[rn]-Ur[rn-1]))  #17 A &
Wci1[i]=IE(cn==1,0,abs(Uc[cn]-Uc[cn-1]))  #¥| &
Wc2[i]=1E(cn==Len(Uc),0,abs(Uc[cn]-Uc[cn+1])) #4145 i&

D=transform(D,sr=Sr,sc=Sc,qr=Qr,qc=Qc,wr1=Wrl1/2,wr2=Wr2/2,wcl=Wcl/2,wc2=Wc2
12) #5§E A
D[,4:11]=round(D[,4:11],3) #/) ¥ #71=3

D[,1]=factor(D[,1],levels=unique(DI[,1]))
D[,2]=factor(D[,2],levels=unique(D[,2]))

if(s==0) {#t — FF ¥ —
if(1c) {#H ik fih
G=ggplot(D,aes(x=factor(v2,levels=unique(v2)),y=factor(vl,levels=unique(vl))))
#G=ggplot(D,aes(v2,v1))
G=G+geom_tile(aes(fill=n),color="'gray80',alpha=0.9,lwd=0.5) # M # #h discrete
axis=>% A )b
G=G+scale_fill_gradientn(colors = c(cl1,c2),values = scales::rescale(c(mn, mx)),

limits = ¢c(mn, mx))

#G=G+scale_fill_gradient(name=Add(lg,"¥n"),low="white' ,high=ifelse(w,'grey50','firebri
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ckl')) #E& [ 4
G=gK(G,k,n,0.5,f)+scale_y_discrete(limits=rev(levels(factor(D$v1))))
}
if(c){ ## Gt fili continuous axis
G=ggplot(D,aes(xmin=sc-wcl,xmax=sc+wc2,ymin=sr-wrl,ymax=sr+wr2)) # &t —
Fx—h
G=G+geom_rect(aes(fill=n),color="grey80',lwd=.5) #t — hF ¥ — I
G=G+scale_fill_gradientn(colors = c(cl,c2),values=scales::rescale(c(mn,

mx)),limits=c(mn, mx))

#G=G+scale_fill_gradient(name=Add(lg,'¥n"),low="white' ,high=ifelse(w,'grey50','firebri
ckl')) #Bt B 4
if(k) G=G+geom_text(aes(x=sc+(wc2-wcl)/2,y=sr+(wr2-
wr1)/2,label=n),size=f/4,vjust=1,color="black") #%& fi
G=G+geom_text(aes(x=sc,y=sr,label="*"),size=f/3,vjust=.5,color="black') #7~ 1 > b
(*)
}
}
if(s>0) { #X7 v F ¥ — b (s=1:4L, s=2:U )
if(1c) G=ggplot(D,aes(x=v2,y=v1,size=n)) #§f B #h discrete axis
# if(c) G=ggplot(D,aes(x=sc,y=sr,size=n)) #i# ¢ fili continuous axis

if(c) G=ggplot(D,aes(x=qc,y=qr,size=n)) #3&# ¢ &l continuous axis

G=G+geom_point(alpha=.3,shape=c(1,16,0,15)[s],color=ifelse(w,'grey50','firebrickl’)) #
NTNNOHWE, A 21 220
G=G+scale_size(range=c(1,b),name=Add(lg,'¥n")) # X7 )L ¥ A4 X + £
G=gK(G,k,n,0.5,f) #¥ it % =
}
if(1c) { #HfE A i
G=G+scale_x_discrete(position="top") # bk x i
G=G+theme(axis.text.x=element_text(hjust=0,color="black')) #X #i % /& % &
G=G+theme(axis.text.y=element_text(hjust=0,color="black')) #Y # % /= %+
Yelse{ #3if f¢ i
G=G+scale_y_continuous(position="right’, breaks=round(Ur,2),
sec.axis=dup_axis(name=", labels=rev(Rns)))
G=G+scale_x_continuous(position="bottom',breaks=round(Uc,2),
sec.axis=dup_axis(name=", labels=Cns))
}
if(d>0&gx>1) { #7457 B % it :x,col
for(i in 2:gx){for(j in 1:(NR(Cc)-1)){
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if(Cc[j,i]!=Cc[j+1,i])
G=G+geom_vline(xintercept=IE(c,(Uc[j]+Uc[j+1])/2,j+.5),color="gray70',size=4-i)}}
}
if(d>0&gy>1) { #% B #% By, row
for(i in 2:gy){for(j in 1:(NR(Cr)-1)){
if(Cr[j,i]'=Cr[j+1,i])
G=G+geom_hline(yintercept=IE(c,(Ur[j]+Ur[j+1])/2,j+.5),color="gray70',size=4-i)}}
}
G=G+theme(axis.text.y=element_text(hjust=0)) #Y #i % /& & &
# if(lg==") G=G+theme(legend.position="none") #: ;L {5 & /=~
# if(Ix==") G=G+theme(axis.title.x=gB()) #x #h % 4 ~ /L 72 L
# if(ly==") G=G+theme(axis.title.y=gB()) #x #ii % 4 b /L 72 L
G=gA(G,a); G=gF(G,f); G=gT(G,X,Y)
HARREh A A, P74+ > M A X Ll 7 v gTidlh % 4 v Gl )
if(d>0&c&(ar|ac)){ #xI it & WFifH & ik B 7 3%
coord_cartesian(xlim=c(cmn,cmx),ylim=c(rmn,rmx),clip="off") # 7" 2 » k O i [
G=G+theme(panel.background=gB()) #75 & 72 L
G=G+geom_rect(aes(xmin=cmn-cpd,xmax=cmx+cpd,ymin=rmn-

rpd,ymax=rmx+rpd),fill=NA,color="grey’',size=1) #U 4

# G=G+geom_text (D,mapping=aes(x=cmn-
cpd*m,y=IE(ar,qr,sr),label=v1),hjust=0,size=f/4)+ #7£ |
# geom_segment(D,mapping=aes(x=cmn-cpd*2,y=I1E(ar,qr,sr),xend=cmn-

cpd,yend=sr),size=.1,color="'grey")

G=G+geom_text (D,mapping=aes(x=cmn-
cpd*m,y=IE(ar,qr,sr),label=v1),hjust=0,size=f/4)+ #7£ il

geom_segment(D,mapping=aes(x=cmn-cpd*2,y=IE(ar,qr,sr),xend=cmn-
cpd,yend=sr),size=.1,color="'grey")

G=G+geom_text (D,mapping=aes(x=cmx+cpd*2,
y=IE(ar,qr,sr),label=sr),hjust=0,size=f/4)+ #4

geom_segment(D,mapping=aes(x=cmx+cpd*1.5,y=I1E(ar,qr,sr),xend=cmx+cpd,yend=sr),
size=.1,color="grey")

G=G+geom_text
(D,mapping=aes(x=IE(ac,qc,sc),y=rmx+rpd*3,label=v2),angle=a,hjust=0,size=f/4)+# L
{1l

geom_segment(D,mapping=aes(x=IE(ac,qc,sc),y=rmx+rpd*2,
xend=sc,yend=rmx+rpd ),size=.1,color="grey")

G=G+geom_text (D,mapping=aes(x=I1E(ac,qc,sc),y=rmn-
rpd*3,label=sc),angle=a,hjust=1E(a==90,1,0),size=f/4)+ # F il

geom_segment(D,mapping=aes(x=IE(ac,qc,sc),y=rmn-rpd*2.5, xend=sc,yend=rmn-
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rpd),size=.1,color="grey")
G=G+geom_segment(D,mapping=aes(x=cmn-
cpd,y=sr,xend=cmx+cpd,yend=sr),size=.1,color="'grey',Ity=3,alpha=.3)
G=G+geom_segment(D,mapping=aes(x=sc,y=rmx+rpd,xend=sc,yend=rmn-
rpd),size=.1,color="grey’,Ity=3,alpha=.3)
G=G+theme(axis.ticks=gB(),axis.text.x=gB(),axis.text.y=gB()) #7 7 # /L b il b &
}
G=G+xlab(Ix)+ylab(ly)+ggtitle(Im)
G=G+theme(plot.title.position = "plot"); G+uTM(w,f,a)
#G #MH 7)
}#F v — I ver.2022-1-6
#D=DF(x1=c(1,2,3),x2=c(5,4,2),x3=c(3,8,9)); rownames(D)=VT('a,b,c"); D;
gChart(D,d=3,gx=2)

gChc=function(M=D,d=0,gx=2,gy=2,Im=",Ix=",ly=",rx=0,ry=0,f=12 ,k=F,t=F,w=F){
M=Corresp(M,d)$df; if(t) M=t(M); X=t(M); nc=min(NC(M),gx); nr=min(NR(M),gy) #
F I 53 AT RE AL S E
Uc=CorrespCs(M); Ur=CorrespRs(M) #xf Jis 77 #1511 /4T 2 =2 7 =>FR B 17 %1 (dist)
Hc=hclust(dist(Uc)); Dc=as.dendrogram(Hc); Cc=cutree(Hc,1:nc) #4f X .col
Hr=hclust(dist(Ur)); Dr=as.dendrogram(Hr); Cr=cutree(Hr,1:nr); Cr=Cr[NR(Cr):1,] #4f
JE X .row
if(w) Color=grey(seq(1,0.6,-0.01)) else Color=cm.colors(100) #& (w: 4 &)
G=lattice::levelplot( #Deepayan Sarkar
X[,NC(X):1],aspect="fill',col.regions=Color,colorkey=F,
scales=list(x=list(rot=rx,cex=f/15),y=list(rot=ry,cex=f/15),tck=c(1,0)),
xlab=list(Ix,cex=f/12),ylab=list(ly,cex=f/12),
panel=function(...){panel.levelplot(...) #7y & %
if(d==0) {for (i in 2:nc){for (j in 1:(NR(Cc)-1)){
if(Cc[j,i]'=Cc[j+1,i]) panel.abline(v=j+.5,lwd=6-i,col="gray')}}}
if(d==0) {for (i in 2:nr){for (j in 1:(NR(Cr)-1)){
if(Cr[j,i]!'=Cr[j+1,i]) panel.abline(h=j+.5,Iwd=6-i,col="gray")}}}})
if(k) {M=M[NR(M):1,]; df=M2Dn(M) #df:data frame for layer (numeric)
G=G+layer(data=df,panel.text(v2,vl,n,cex=.5))}; G #3 i £ =~; H 7
}#%FIS 38T e — h 9 v — b Correspondent heat chart (ueda. 2021/12/07)
#gChc(M=D,d=0,gx=2,9y=2,Im=",Ix="ly=",rx=0,ry=0,f=12 k=F,t=F,w=F){
#MEE AT 51 =D,d: %F /A 4k (0: 72 L ,1:47,2:51,3:47 %11),gx,9y: 7 /v — ZE (X, y),Ix,ly: 7 ~
v (x,Y),
#rx,ry; 7 < VEHR (X,y),f: 7 4 > b A X ke EUE R R eAT AR we R

gCl=function(f,t,e=.5,side="t',cl=.95,It="Confidence interval’,
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Ix="Ratio',ly="Probability',Ic="n",sz=6.5,A=NULL,a=0){
r=f/t; if(side=="s") side="t'
if(f<t/2) {ql=gbinom(0.001,t,r); g2=gbinom(0.999,t,e)}
else  {gl=gbinom(0.001,t,e); q2=gbinom(0.999,t,r)}
A=ql:q2; B=seq(0,1,0.1)
# if(is.null(A)) {
# if(f>=t/2) {pl=e; p2=f/t} else {pl=f/t; p2=e}
# A=qbinom(0.001,t,p1):gbinom(0.999,t,p2)
#}
if(max(A)>t) A=min(A):t
Bt=binom.test(f,t,e,side,cl); Ci=Bt$conf.int[1:2] #p-value; conf.int.
if(side=="t") {lw=Ci[1]; up=Ci[2]} #lw:lower-b., up:upper-b.
if(side=="g") {Ilw=Ci[1]; up=1} #lw:lower-b., up:upper-b.
if(side=="l') {lw=0; up=Ci[2]} #lw:lower-b., up:upper-b.
Pl=dbinom(A,t,r); P2=dbinom(A,t,e)
D=DF(x=rep(A/t,2),prob=c(P1,P2),
Dist=rep(c('"H1','"H0"),each=Len(A)))
m=max(D[,2])
G=ggplot(D,aes(x=D[,1],y=D[,2],color=D[,3]))+geom_line(linewidth=1)
if(lc=="n") lc="(E:exp.p., R:ratio, Cl:conf.i., L:low.b., U:Up.b.)’
G=G+scale_x_continuous(breaks=B,expand=c(.1,.1)) #espand X axis
G=G+labs(title=It,x=Ix,y=ly,caption=Ic)
G=G+scale_color_manual(values=c('"HO'="lightblue’','"H1'="pink")) #color of lines
G=G+geom_hline(yintercept=0,linetype=1,color="'gray40")
G=G+geom_vline(xintercept=e,linetype=3,color="blue’) #expected probability
G=G+geom_vline(xintercept=r,linetype=3,color="red") #ratio
if(lw>=min(A/t)) G=G+geom_vline(xintercept=lw,linetype=1,color='gray10') #lower
bound
iflup<=max(A/t)) G=G+geom_vline(xintercept=up,linetype=1,color='grayl10') #upper
bound
if(f<t/2) {

G=G+geom_text(x=qg2/t,y=.8*m,label="H.0",color="blue’,fontface="bold',hjust=0,size=sz/
2)
G=G+geom_segment(x=q2/t,xend=e,y=.8*m,yend=.8*m, color="gray10",linetype=3)

G=G+geom_text(x=ql/t,y=.8*m,label="H.1',color="red',fontface="bold',hjust=1,size=sz/2

)
G=G+geom_segment(x=ql/t,xend=r,y=.8*m,yend=.8*m, color="gray10",linetype=3)
G=G+geom_text(x=q2/t,y=.7*m,label="E: '&FM(e,3),color="blue’,hjust=0,size=sz/2)

63



#e.p.
G=G+geom_segment(x=q2/t,xend=e,y=.7*m,yend=.7*m, color="gray10",linetype=3)
G=G+geom_text(x=ql/t,y=.7*m,label="R: '&FM(r,3),color="red',hjust=1,size=sz/2)
#ratio
G=G+geom_segment(x=ql/t,xend=r,y=.7*m,yend=.7*m, color="gray10",linetype=3)
Yelse{

G=G+geom_text(x=ql/t,y=.8*m,label="H.0",color="blue’,fontface='bold"',hjust=1,size=sz/
2)
G=G+geom_segment(x=ql/t,xend=e,y=.8*m,yend=.8*m, color="gray10",linetype=3)

G=G+geom_text(x=qg2/t,y=.8*m,label="H.1",color="red’,fontface='bold"',hjust=0,size=sz/2
)
G=G+geom_segment(x=qg2/t,xend=r,y=.8*m,yend=.8*m, color="gray10",linetype=3)
G=G+geom_text(x=ql/t,y=.7*m,label="E: '&FM(e,3),color="blue’,hjust=1,size=sz/2)
#e.p.
G=G+geom_segment(x=qgl/t,xend=e,y=.7*m,yend=.7*m, color="gray10",linetype=3)
G=G+geom_text(x=q2/t,y=.7*m,label="R: '&FM(r,3),color="red",hjust=0,size=s2/2)
#ratio
G=G+geom_segment(x=qg2/t,xend=r,y=.7*m,yend=.7*m, color="gray10",linetype=3)
}
G=G+geom_text(x=(lw+up)/2,y=.4*m,label=" Cl: '&FM(up-
Iw,3),color="grayl10',size=sz/2) #C.I.
G=G+geom_segment(x=Ilw,xend=up,y=.3*m,yend=.3*m, color="grayl0",alpha=.5) #
C.l.line
G=G+geom_text(x=ql/t,y=.2*m,label="L:
'&FM(lw,3),color="gray10',hjust=1,size=sz/2) #l.b
if(side!="I") G=G+geom_segment(x=ql/t,xend=lw,y=.2*m,yend=.2*m,
color="gray10", linetype=3)
G=G+geom_text(x=q2/t,y=.2*m,label="U:
'&FM(up,3),color="gray10',hjust=0,size=sz/2) #u.b.
if(side!="g") G=G+geom_segment(x=q2/t,xend=up,y=.2*m,yend=.2*m,
color="gray10",linetype=3)
G+theme(legend.position="none")+gLabelSize(sz)+
theme(plot.caption=element_text(hjust=.5))
}# Confidence interval
#gC1(40,100)

gClip=function(plot=Ilast_plot(),width=1000,height=600, pointsize = 40){
win.graph(width = width, height = height, pointsize = pointsize)
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plot %>% print(); savePlot("clipboard", type = "wmf"); dev.off()
} # copy graph to clipboard
#ggplot(data = mtcars, aes(x = mpg))+geom_histogram(); gClip()

gCluster=function(M=D,md="e',mc='w',s=F,t=F,g=0,Im=",Ix=",ly=",v=F,f=12,m=5,w=F)
{

md=Fn(md,c('canberra’,'euclidean’,'maximum’,'manhattan’,'minkowski’, ‘correl')) # i g
RIS

mc=Fn(mc,c(‘average','single’,'complete’,'ward.D2')) #27 7 A % U » 7 Ji ik

f=f/12; M=EliminarNaN(M); if(t) M=t(M); if(s) M=SS(M,2) ##x & ; 1EH L (F)

if(md=="correl') {d=as.dendrogram(hclust(as.dist(1-abs(cor(M))),method=mc))} ##+H B
¥

else{d=as.dendrogram(hclust(dist(M,md),method=mc))} # I B 1% %%

if(v) Mg=c(2,4,2,m)else Mg=c(m,4,2,2) #F - Ai~—

labels_cex(d)=f; par(cex.axis=f*.8,cex.lab=f*1.2,mar=Mg) #cex, mar: bottom, left, top,
and right

if(g<2|w==T) {plot(d,ylab=ly,horiz=v) ## X (7 — 772 L|H %)

}else {plot(color_branches(d,k=g),xlab=",ylab=ly,horiz=v)} ## & X

if(v) x=2 else x=m-1 #ffit X #ho> & =1L 7 14 (X)=2, £ 5 TRITNIE m(w—¥
)-1

title(xlab=Ix,line=x,cex.lab=f*1.2) #X # 7 ~< )L

if(g>1) rect.dendrogram(d,k=g,horiz=v,lty=5,border="gray") #45 £l & J7 1& (JK & s #})
Y#r 7 2 —#/ K (cluster dendrogram)border = 8, Ity = 5, Ilwd = 2
#gClusterDd(M=D,md="e',mc='w',s=F,t=F,g=0,Im=",Ix=",ly=",v=F,f=12,m=10,w=F)
#MEAE AT A1, s: 1E AL (F]), s & ,g: 7 b — 750 Im Ix ly: 7 <L ve X il eS0T A
A miv — T UE,wiH R
#md: 5 B 51 ) 5 15 (‘[c]anberra’,'[e]uclidean’,'[max]imum','[man]hattan’,'[mi]nkowski')
#mc: 7 7 A X Y v 7 J5 ik ('[a]verage','[s]ingle’,'[clomplete’,'[w]ard.D2")

gClusterDd=function(M=D,md="e',mc="'w',s=F,t=F,g=0,Im=",Ix=",ly=",v=F,f=12,m=10,
w=F){

md=Fn(md,c(‘canberra’,'euclidean’,'maximum’,'manhattan’,'minkowski')) # 5 g &t #l 5
%

mc=Fn(mc,c('average','single','complete’,'ward.D2)) #27 7 A X% U > 7 F ik

f=f/12; if(t) M=t(M): if(s) M=SS(M,2) ##z & 1 #1 (31)

d=as.dendrogram(hclust(dist(M,md),method=mc)) #7 — ¥

if(v) Mg=c(4,5,0,m)else Mg=c(m,5,02) # F - fi~—

labels_cex(d)=f; par(cex.axis=f*.8,cex.lab=f*1.2,mar=Mg) #cex, mar

if(g<2|w==T) {plot(d,ylab=ly,horiz=v) #f KX (7' Vv — 77 L|H &)

}else {plot(color_branches(d,k=g),xlab="",ylab=ly,horiz=v)} # it /& [X|

65



if(v) x=2 else x=m-1 #ffit X #ho & L7 14 H(X)=2, £ 5 TRITNIEL m(v—
)1

title(xlab=Ix,line=x,cex.lab=f*1.2) #X #if 7 ~ L

if(g>1) rect.dendrogram(d,k=g,horiz=v,lty=5,border="gray") #45 £l & J7 1& (JK & 5 #7)
Y#27 7 2% —HI K (cluster dendrogram)border = 8, Ity = 5, lwd = 2
#gClusterDd(M=D,md="e',;mc="w',s=F,t=F,g=0,Im=",Ix=",ly=",v=F,f=12,m=10,w=F)
#M BB AT A1, s:1E AL (F]), s &, g: 7 b — 78I, Ix Ny T L ve X il eS0T A
X omi~ — 2 g wi A R
#md: B B 5+ 30 5 3% (‘[c]anberra’,'[eJuclidean’,'[max]imum','[man]hattan’,'[mi]nkowski')
#mc: 7 7 A X U v 7 Jik([a]verage’,'[s]ingle’,'[clomplete’,'[w]ard.D2")

gColorSet=function(Str,Ini,p='Setl"){
ns=Len(Str); ni=max(3,Len(Ini)); R=rep('black’,ns)
P=brewer.pal(name=p,n=ni)
for(i in 1:ns){for(j in 1:ni){
if(str_detect(Str[i],Add("M, Ini[j1D){R[i1=P[i1}}}; R #5k o —£; H )
Y #OFEE Strokt & SCFEE A, Ini e EE S F RS, pioi L b

gComl=function(D,In){
Lg=D2Long(D) # df to long-form
if(In) Lg[,1]=Lg[,2]&": '&Lg[,1] #r: Letter+number+r
Lg[,1]=factor(Lg[,1],levels=unique(Lg[,1])) #factorize-r
Lg[,3]=factor(Lg[,3],levels=unique(Lg[,3])) #factorize-c
Lg

gCom2=function(G,f,a,hj,Ix,ly){
G=G+scale_y_continuous(labels=scales::comma) #Y -axis with comma
G=G+theme(text=element_text(size=f)) # Font size
G=G+theme(axis.text.x=element_text(angle=a,hjust=hj,vjust=.5)) # X-axis, a, hj
G=G+theme(legend.key.width=unit(1,'cm")) #Legend: width=1ch
G=G+theme(legend.position="bottom",legend.box="horizontal") #Legend: bottom
G=G+theme(legend.title=gB()) #Legend: with no title
G+labs(x=Ix,y=ly) #Label-x, y

yHIL BB R -2

gCorrel=function(df,d=4,s1=1.2,sc=1.2){
library(psych); df=EliminarNaN(df) # (LIS 3 & 51T % bR &
pairs.panels(df,Im=T,digits=d, cex.labels=sl, cex.cor=sc)

Y# HEZ 77
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gCorrelation=function(Df,d=4,s1=1.5,sc=1.5){

library(psych)

psych::pairs.panels(Df,Im=T,digits=d, cex.labels=sl, cex.cor=sc)
Y# B 7 7

gCorrespBp=function(M=D,Im=",Ix=",ly=",5s=0,c="VT=>blue',a=T,w=F,f=12,m=1){
M=as.matrix(M)
CA=corresp(M,min(NR(M),NC(M))); R=CAS$cor #CA:%f it 55 #T (MASS); R:AH [ 4% %k
# V=DF(XR=CAS$cscore[,1]*R[1],YR=CAS$cscore[,2]*R[2])*m
# 1=DF(XR=CAS$rscore[,1]*R[1],YR=CASrscore[,2]*R[2])#41T

S=CorrespSc(M,1); V=DF(XR=S[,1]*R[1],YR=S[,2]*R[2])*m #%| 2 =1 T
S=CorrespSc(M,0); I=DF(XR=S[,1]*R[1], YR=S[,2]*R[2]) #1T * = 7

R=CA$cor; E=R”2; P=E*100/sum(E) #R: 40 B 1% %% ,E: [& A fif ,P: % 5 K

if(Ix==") Ix=Add('¥nCorresp. Biplot: Dim.1 (",round(P[1],1)," %)') #1 & ¥ X (5 7 =
LK)
if(ly==") ly=Add('Dim.2 (",round(P[2],1)," %)") #2 #li 7 <L (F 7 + /L })
gBiplot(V,I,Im,Ix,ly,s,c,a,w,f) #3414 7 1 » k
YHS oA T m oy b
#gCorrespBp(M=D,Im=",Ix=",ly=",5s=0,c=",a=T,w=F,f=12,m=1)
EM I AT F,Im Ix,ly: T XL s=[0]: 28 3+ 1K 1s=1: 25 B /s=2: 14,
#e o 45 7 (B :'V=>blue,..")a: K EI,w: 3 B om: 2% V O T

gCpc=function(M=D,d=0,Im=",Ix=",ly=",rx=0,ry=0,f=12,k=F,t=F,w=F){
M=Corresp(M,d)$df; if(t) M=t(M); X=t(M); nc=min(NC(M),4); nr=min(NR(M),4) # %}
&Gy BTt Ak R T
Uc=CorrespCs(M); Ur=CorrespRs(M) #x} & 70 #F 51 14T A =2 7 => R B 17 51| (dist)
Hc=hclust(dist(Uc)); Dc=as.dendrogram(Hc); Cc=cutree(Hc,1:nc) #4f 1 X .col
Hr=hclust(dist(Ur)); Dr=as.dendrogram(Hr); Cr=cutree(Hr,1:nr); Cr=Cr[NR(Cr):1,] # &
B X .row
if(w) Color=grey(seq(1,0.6,-0.01)) else Color=cm.colors(100) # (w:H &)
G=lattice::levelplot( #Deepayan Sarkar
X[[NC(X):1],aspect="fill',col.regions=Color,colorkey=F,
scales=list(x=list(rot=rx,cex=f/15),y=list(rot=ry,cex=f/15)),
xlab=list(Ix,cex=f/12),ylab=list(ly,cex=f/12),
panel=function(...){panel.levelplot(...) # 4y HBf ¥
if(d==0) {for(j in 1:(NR(Cc)-1)){
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if(Cc[j,2]'=Cc[j+1,2]) panel.abline(v=j+.5,lty=3)}}
if(d==0) {for(j in 1:(NR(Cr)-1)){
if(Cr[j,2]'=Cr[j+1,2]) panel.abline(h=j+.5,Ity=3)}}},
legend=list(
right=list(fun=dendrogramGrob(x=Dr,side="right',size=2)),
top= list(fun=dendrogramGrob(x=Dc,side="top', size=2))))
if(k) {M=M[NR(M):1,]; df=M2Dn(M) #df:data frame for layer (numeric)
G=G+layer(data=df,panel.text(v2,vl,n,cex=.5))}; G ##fE* ~; H 7
Y #xtIS N X U T A % — Correspondent pattern cluster (ueda, 2019)
#gCpc(M=D,d=0,Im=",Ix=",ly=",rx=0,ry=0,f=12, k=F,t=F,w=F){
#MEE AT F1=D,d: % AL (0: 72 L ,1:47,2:41,3:47 51),Im,Ix,ly: 7 XL (X,y),
#rx,ry; 7 <V ElEE (x,y),f: 7 + > bV A X KEEE R AT AR E weH R

gDel=function(){
theme(plot.title=element_text(hjust=0.5),
axis.text.y.left=gB(),
axis.ticks.y.left=gB(),
axis.title.y.right=gB())
YHAT ANV ERMEE(ERBREEILZ A FVIEE)

gDf=function(d,x,y,n,v,X,Y,t,r=F,s=F){
# if(1t) d=t(d)
if(X1=") {X=VT(X); Fn(X,rownames(d))} else X=rownames(d)
if(Y!=") {Y=VT(Y); Fn(X,colnames(d))} else Y=colnames(d)
d=M2D(d)
if(NC(d)==2) d=mutate(d,vl=factor(vl,levels=X)) #~7 7 7 ¥ —
else d=mutate(d,vl=factor(vl,levels=X),v2=factor(v2,levels=Y)) # 7 » 7 % —
return(list(d,x,y,n,X,Y))
YHT — 2 T L — b+ T 7 I H—

gE=function(G,e){if(all(e==c(0,0))) G else G+expand_limits(y=e)}# ¥ & BH 44 il

GetFunc=function(Func,upper=F){
Body=as.character(body(Func))
if(upper) Str=str_extract_all(Body,'[A-Z][A-Za-z0-9.]+¥¥(")
else  Str=str_extract_all(Body,'[A-Za-z0-9.]+¥¥(")
Str=sort(unique(unlist(Str))); noquote(gsub("¥¥(',",Str))
} #Get function names from a function: upper=T: initial upper case

#GetFunc(BinTest,T)
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gF=function(G,f) G+theme(text=element_text(size=f)) #7 + > F % 14 X

gGraphUS=function(F1=F1,m=0,f=12,l1a=90,a=90,na=90,b=90,ba=90,nn=3,nd=.5,wd=1,
w=570,h=400,fn='00",sel=T){
#la: 7 VA, nar HEAE
Gl=gBarU(F1,v=F,sl=F,c=0,k=T,m=m,e=15,f=f,a=la,nn=nn,na=na,sel=se) # &~/ 7 7
if(sel) F2=Df2Rn(F1) else F2=F1
# F2[,1]1=1-F2[,1)/max(F2[,1]) # A IEFE (GM)
F2[,1]1=Gm(F2[,1]) # A IEE (GM)
G2=gScale(F2,p="h",nd=nd, wd=1,f=f, a=b, na=ba) # A 7 — /1 [X
# G2=gScale(F2,p="h",w=T, pt=.1, nd=nd, wd=1,fm="%s (%.3f)', f=f, a=a) # X 7 — )L
G=gBC(G1, G2, wd=wd); G#2 DD/ 7 7 #IZW 5
gSave(p=G,f="DQ/Fig/f-'&fn&".jpg',w=w,h=h,d=600) # Fig.5. Categoria
C(c(NR(F1), sum(F1[,'frec'])),F,F) # Total: ** lemas, ** formas
}

gHeat=function(M=D,x=1,y=2,n=3,d=0,gx=0,gy=0,Im=",Ix="ly=",Ig=",X=",Y=",a=0,f=
12,1=F,k=T,t=F,w=F){

M=Corresp(M,d)$df; nc=min(NC(M),4); nr=min(NR(M),4) #xt it~ 23 #r kF f 1k, #s &

# Uc=CorrespCs(M); Ur=CorrespRs(M) #xf it 53 AT 511 /14T A =2 7 =>FE B 17 51 (dist)

if(d>0&gx>1) {Uc=Corresp(M,d,2)$df; Hc=hclust(dist(Uc));
Cc=dendextend::cutree(Hc,1:nc)} #7 7 X % — .col
if(d>0&gy>1) {Ur=Corresp(M,d,1)$df; Hr=hclust(dist(Ur));

Cr=dendextend::cutree(Hr,1:nr); Cr=Cr[NR(Cr):1,]} #7 7 X ¥ — .row
R=gDf(M,x,y,n,F,X,Y,t,r=T); M=R[[1]]; X=R[[5]]; Y=R[[6]] #7 — 4% 7 L — L +7 7
77—
G=ggplot(M,aes(v2,vl))
G=G+geom_tile(aes(fill=n),color="'gray80',alpha=0.9,lwd=0.5) # ¥ 1 /v
G=G+theme_bw()+theme(panel.border=gB()) #/% % /L e 14 %=
G=G+scale_fill_gradient(low='white',high=ifelse(w,'grey50','firebrick1")) # B [
if(d>0&gx>1) {for(i in 2:gx){for(j in 1:(NR(Cc)-1)){ #47 Bt %% ¥t :x,col
if(Cc[j,i]'=Cc[j+1,i]) G=G+geom_vline(xintercept=j+.5,color="gray70',size=5-i)}}}
if(d>0&gy>1) {for(i in 2:gy){for(j in 1:(NR(Cr)-1)){ #%y B $% A5y, row
if(Cr[j,i]'=Cr[j+1,i]) G=G+geom_hline(yintercept=j+.5,color="'gray70',size=5-i)}}}
G=G+scale_x_discrete(position="top') #_E x il
G=G+theme(axis.text.x=element_text(hjust=0,color="black')) #X # % /= % &
G=G+theme(axis.text.y=element_text(hjust=0,color="black')) #Y # % /= % &
if(!) G=G+theme(legend.position="none') #I: ;L {5 & 7~
G=gK(G,k,n,0.5,f); G=gA(G,a); G=gF(G,f); G=gL(G,Im,Ix,ly,lg,f); G=gT(G,X,Y); G
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HOKEOME,; gA RSN AL A, gF: 7 + > R A X gL 7 <)L gT:#h % 1 b GiH
Vi
PHE— BT ¥ — |

gHeatDd=function(M=D,d=F,r=4,c=4,s=F,gr=2,gc=2,Im=",Ix=",ly=",1=F,v=F,f=12 k=F,t

=F,w=F,dn=0){

#0ren Ben-Kiki: https://tanaylab.github.io/slanter/reference/sheatmap.html

# g
HeatDd(M=D,md="'e',;mc='w',d=F,r=4,c=4,s=F,gr=2,gc=2,Im=",Ix=",ly=",1=F,v=F,f=12 k
=F,t=F,w=F)

#MEE AT 51 =D,md(*),mc(*),d: % A Ak, JE X o & & (17)(0:72 L), e X o/ &
(AT)(0: 72 L)
#sE KA (F),gr:AT 7 v — 7 H=2,9c: 5 7 v — T H=2
#m,Ix,ly: 7 v LB R 7R v fE Xl oL f:7 4 > b Y A X KCEUE R AT S s
&, wi R dn BT
#md(*): i) i il el 75 &
(‘[c]anberra’,'[e]uclidean’,'[max]imum’,' [man]hattan’,'[mi]nkowski")
#mc(*): 7 7 A% U v 7 Kk ([a]verage','[s]ingle','[clomplete’,'[w]ard.D2")
if(t) M=t(M); if(s) M=SS(M,2) ##5 & ; 1EH L (FN)
if(w) Color=grey(seq(1,0.6,-0.01)) else Color=cm.colors(100) #% /L & (w: 4 &)
if(v) {dcn='draw_colnames_90'}else {dcn='draw_colnames_0'} #ff X @ 7 ~< /)L
if(gr==0) gr=1; if(gc==0) gc=1#7 v — 772 L
assigninNamespace(x='draw_colnames',value=dcn,ns=asNamespace(‘pheatmap’)) # '
clr=ifelse(r>0,T,F); clc=ifelse(c>0,T,F) #cluster_rows, cluster_cols ##t & [X] % /X
nf=paste0('%.",as.character(dn),'f") #number format
# setHook('grid.newpage',function() #XY 7 ~ )L H
#
pushViewport(viewport(x=1,y=1,width=0.9,height=0.9,name="vp',just=c('right’,'top"))))
slanter::sheatmap(M,color=Color,display_numbers=k, #cf.pheatmap
order_rows=d,cluster_rows=clr,oclust_rows=F,cutree_rows=gr,
order_cols=d,cluster_cols=clc,oclust_cols=F,cutree_cols=gc,
fontsize_number=f*.8,fontsize_row=f,fontsize_col=f,
treeheight_row=r*10,treeheight_col=c*10,legend=Il,number_format=nf)
# setHook('grid.newpage', NULL, 'replace’) #XY T ~ /L H
grid.text(Ix,gp=gpar(fontsize=f),y=ifelse(v,-.08,0)) #X #h 7 ~ L
grid.text(ly,gp=gpar(fontsize=f),x=-.05,rot=90) #Y #h 7 ~ 1
y#os 7 AXZ—tv— hF v — I (sheatmap)

gHist=function(df=D,x=1,g=0,p="d",Im=",Ix=",ly=",Ig="",¢=1,b=10,f=12,1=F,z=F ,k=F,v=
F){
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df=DF(df); x=colnam(df,x); if(g==0) g=NULL; g=colnam(df,g) #%]%& = ->% 4
if(Ix==") Ix=x; if(ly==") Ix='N"; if(lg==") lg=g
p=ReplaceStr(p,c('d.*=>dodge’,'s.*=>stack’,'f.*=>fill')) #p: K T > 3
G=ggplot(df,aes_string(x,fill=g),alpha=1)

if(is.null(g)){G=G+geom_histogram(bins=b,color="white',fill=ifelse(c==0,'gray30','steel
blue’))

}else {G=G+geom_histogram(bins=b,color="white',position=p)}

if(k&v) G=G+stat_bin(position=p,aes(label=..count..),geom="text',bins=b,hjust=-
0,size=3) ## &

if(k&!v)
G=G+stat_bin(position=p,aes(label=..count..),geom="text',bins=b,vjust=0,size=3)

if(z) G=G+expand_limits(x=0) #x #ifi ¥ = BH 44

if(p=="fill") G=G+scale_y_continuous(labels=percent) #y ¥l X —+& > k

else G=G+scale_y_continuous(labels=comma) #y #i = > ~

G=gPF(G,c,v,nc);G=gLg(G,1);G=gV(G,v);G=gF(G,f);G=gL(G,Im,Ix,ly,lg);G

#LKF Sl VIREIX Fr7 o+ o R A X Lol 7 Xy Gil )
YHE A NI T T
#df,x:x i 51 ,9: 7' /v — 7 %] ,p:[d]odge, [s]tack,[f]ill),Im,Ix,ly: T <L (X,y),
#e: XLy b biHEHLZ0 A E T x il f: 7 4+ > bV A X kkEolh, zox #il B e B 46 k3K
il 7, v e X

gHI=function(y,It,cr,al=1) geom_hline(yintercept=y,linetype=It,color=cr,alpha=al)
#hline

Gini.r=function(A=D){n=Len(A); gini(A)*n/(n-1)
MR XY =R (A T — X B )

Gini=function(A=D){
s=sum(A); n=Len(A); A=sort(A) #s:F1; n:fE £%; A:FJIE Y — b
g=2*sum(cumsum(A)) - s; t=n*s; 1 - q/t #q: 2 &

YHY =R (A T — X Bl

glnnerScale=function(xvals, yvals, xgeo=0, ygeo=0, ticks=10){
#https://stackoverflow.com/questions/17753101/center-x-and-y-axis-with-ggplot2
color="gray50"; size=.5; textsize=3
xlimit=max(abs(xvals),abs(yvals)); ylimit=max(abs(yvals),abs(xvals))
eps=max(xlimit,ylimit)/50
xaxis=DF(x_ax=c(-xlimit, xlimit),y_ax=rep(ygeo,2))

yaxis=DF(x_ax=rep(xgeo, 2),y_ax=c(-ylimit, ylimit))
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R=list(theme_void(),
geom_line(aes(x=x_ax, y=y_ax), color=color, size=size, data=xaxis),
geom_line(aes(x=x_ax, y=y_ax), color=color, size=size, data=yaxis),
xlim(-xlimit-7*eps, xlimit+7*eps),ylim(-ylimit-7*eps, ylimit+7*eps))
ticks_x=round(seq(-xlimit, xlimit, length.out=ticks),2)
ticks_y=round(seq(-ylimit, ylimit, length.out=ticks),2)
nlist=Len(R)
for (k in 1:ticks){
xtick=DF(xt=rep(ticks_x[Kk], 2), yt=c(xgeo+eps, Xxgeo-eps))
ytick=DF(xt=c(ygeo+eps, ygeo-eps),yt=rep(ticks_y[k], 2))
R[[nlist+4*k-3]]=geom_line(aes(x=xt, y=yt),data=xtick, size=size)
R[[nlist+4*k-2]]=
ggplot2::annotate("text", x=ticks_x[k], y=ygeo-2.5*eps, size=textsize,
color=color, label=paste(ticks_x[k]))
R[[nlist+4*k-1]]=geom_line(aes(x=xt, y=yt), data=ytick, size=size)
R[[nlist+4*k-0]]=
ggplot2::annotate("text", x=xgeo-2.5*eps,y=ticks_y[k],
color=color, size=textsize,label=paste(ticks_y[k]))
}; return(R)
YH#T T TNAR T — L

GK=function(D,w=T){
#D=NA2zero(D); if(Any(D<0)) D=D+abs(Min(D))
D=ExpComp(D); if(Any(D<0)) D=D+abs(Min(D))
nr=NR(D); nc=NC(D); p=n=0 #p:positive; n:negative
for(i in 1:(nr-1)) {for(j in 1:nc) {
for(k in (i+1):nr) {for(h in 1:nc) {
if(w) wt=(k-i)*abs(h-j) else wt=1 # weight
if(h>j) p=p+D[i,j]*D[k,h]/wt
if(h<j) n=n+DJi,j]*D[k,h]/wt
}}}}; unname((p-n)/(p+n))

}# Goodman and Kruskal's rank measure of association, W=T:weighted [-1,1]

gK=function (G, k,n,vj,f){
if(k) G+geom_text(aes(label=n),size=f/4,vjust=vj,color="black',alpha=.8) else G

Y E 3R
gKb=function(G,D,H k,f,w,v,c=0,In=F,stac=T){ if(!k) return(G)
#1In:7 A stac=T: RZ v I 777

nr=NR(D); nc=NC(D); hmx=max(D); ym=hmx/max(nc-1,1)*.8; mg=hmx*.18;
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ymn=hmx; al=1.0

#xm: X #ih O B B EEE AL el neATEG ne: FUEG hmxcH O B KAE; ym: Y dli o B
B R B HAL, mgi — Vv

Cn=colnames(D); dmx=DecimalMax(D)# #&fl X727 bk /L D fx K /N EAHT K

Xn=Yn=Nn=numeric(nr*nc); n=0 # ] {&=0

for (i in L:nn){for (jin Linc){# T —% 7 L — A 1EWK (BET—7 V)

n=n+1; Xn[n]=i+.25; Yn[n]=ym*(nc-j)+mg; Nn[n]=DJi,j]

}}; K=DF(v1=Xn, v2=Yn, Ib=Nn)

G=G+geom_text(data=K,aes(vl,v2,label=FM(lb,dmx)), hjust=1, size=f/4, color="black’,
alpha=1)

Xn=Yn=Nn=numeric(nc); n=0 # #JH =0

for (iin1:nc){# 7 —% 7 L —A{Ek (F4)

n=n+1; Xn[n]=nr+.7; Yn[n]=ym*(nc-i)+mg; Nn[n]=Cn[i]

}; K=DF(v1=Xn, v2=Yn, Ib=Nn)

G=G+geom_text(data=K,aes(vl,v2,label=1b), hjust=1, size=f/4, color="black’, alpha=1)

if(v==F) G=G+geom_rect(aes(xmin=1-.4, xmax=nr+.4, ymin=hmx*.1, ymax=hmx*1.1),
fill=NA, color="'gray30') # 7 — 7 )L ff ***

if(v==T) G=G+geom_rect(aes(xmin=1-.7, xmax=nr+.7, ymin=hmx*.05, ymax=hmx*.9),
fill=NA, color='gray30') # 7 — 7 /L f

G
YHERE RS (BIRZ T 7)

GKv=function(D) vcdExtra::GKgamma(D)[[1]]

# Measures of Ordinal Association, Gamma [-1,1]

gL=function(G,Im=",Ix=",ly=",1g=",f=12,c=1,sel=F){
if(Im!'=") G=G+labs(title=Im)
if(Ix!=") G=G+labs(x=Add(Ix,'¥n"))
if(ly!'=") G=G+labs(y=Add(ly,'¥n"))
if(lg!="){
if(sel&c==0){G=G+labs(linetype=Add(lg,'¥n")); G=G+labs(shape=Add(lg,'¥n"))}
else G=G+labs(color=Add(lg,'¥n"))+labs(fill=Add(lg,'¥n"))
} else G=G+theme(legend.position = "none™) # fL#l % H & 72\
G=G+theme(axis.title=IE(Im==",gB(),element_text(size=f)))
G=G+theme(axis.title.x=1E(Ix==",gB(),element_text(size=f)))
G=G+theme(axis.title.y=1E(ly==",gB(),element_text(size=f)))
G
W7 L (fill)
# gLc=function(G,Im,Ix,ly,lg="){
# G+labs(title=Im,x=Add(Ix,"¥n"),y=Add(ly,"¥n"),color=Add(lg,'¥n¥n"))
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# M7~/ (color)

gLabelSize=function(x=8){
theme(plot.title=element_text(size=x+6),#title
axis.title.x=element_text(size=x+4),#x-axis label
axis.title.y=element_text(size=x+4),#y-axis label
axis.text.x=element_text(size=x+2),#x-axis tick label
axis.text.y=element_text(size=x+2),
plot.caption=element_text(size=x+2)
)#y-axis tick label
} #Label size

gLg=function(G,l,s=F){
if(I) G=G+coord_trans(y="loglp"); if(s) G=G+coord_trans(x='loglp'); G
o kF H5fh
# gLg=function(G,1){if(I){G+coord_trans(y="loglp')}else G
# Y cF B

gLin=function(D,a=0){
library(tidyverse); Ix=colnames(D)[1]; colnames(D)[1]="Xx’
for(i in 2:NC(D)){D[,i]=as.numeric(D[,i])}
long_data=D %>% gather(key="G", value="V", -x)
ggplot(long_data, aes(x=x,y=V,group=G,shape=G,linetype=G))+
geom_line(linewidth=.5)+geom_point(size =2)+labs(x=NULL,y=NULL)+
scale_shape_manual(values=1:10)+theme(legend.key.width=unit(1,'cm"))+
scale_linetype_manual(values=VT('solid,dashed,dotted,dotdash,longdash,twodash'))+
theme(text=element_text(size=14))+scale_y_continuous(labels=scales::comma)+
theme(axis.text.x=element_text(angle=a,hjust=.4,vjust=.5))+
guides(linetype=guide_legend(title=NULL),shape=guide_legend(title = NULL))
} #Line graph (a: x vertical)
#D=DF(x=VT('a,b,c,d'),yl=c(1, 2, 3, 4), y2=c(2, 3, 2, 5)); gLin(D,90)

gLINE=function(D,cl=T,sh=F,It=F,In=F,v=F,f=11,Ix=NULL,ly=NULL){
#D:df,cl:color,sh:shape,lt:line-type,In:letter+number,v=verical-x
#f:font size,Ix:label-x,ly:label-y
if(v) {colnames(D)=FillUB(colnames(D));a=90; hj=0} else {a=0; hj=0}
Lg=gCom1(D,In) #3k@ % # -1
Li=VT('solid,dashed,dotted,dotdash,longdash,twodash")
G=ggplot(Lg, aes(x,y,group=g))+geom_line()+geom_point()
if(It) G=G+geom_line(aes(linetype=g))
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if(sh) G=G+geom_point(aes(shape=g),size=2)
if(cl) G=G+geom_line(aes(color=g))+geom_point(aes(color=g),size=2.5)
if(In) G=G+geom_text(aes(label=i), vjust=-0.7, show.legend=F) #Letter+number
G=G+labs(x=Ix,y=ly) #Label-x, y
G=G+scale_shape_manual(values=1:NR(D)) #Shape
G=G+scale_linetype_manual(values=rep(Li,9)) #Linetype
gCom2(G,f,a,hj,Ix,ly) #3253 -2
YT 7 7 7+
# D=DF(x2=c(1,2,3),x1=c(5,4,2)); rownames(D)=VT('bxxxx,ax,c"); D

gLine2=function(
A=D,x=0,y=0,n=0,Im=",Ix=",ly=",Ig=",1t=0,la=0,X=",Y=", mn=0, mx=NA,al=1,

u=0,un=1.2,a=0,f=12,c=1,I=F,b=c(0,0),ex=c(.05,.05),ey=c(.2,.2),k=F,In=F,v=F,t=F,sI=T
o
#(A:T — 2 x,y,n:dlImIx,ly,lg: 7 <L It b 200 T (L XF,2: 7 L),
#la: L~V A XY B 2 mne Y fil i /Nl mxc Y il e K
#al:alpha(:Z 1 ),yr:Y Bh&GPH c(x,y), RS & 7 < (0:72 L, 12,204 ,3: 5 4),
HUNRFE S 7 XLV ORE a7 XVAE 74 b A X8 v bE S HE,
#bry Hl &6 UH ex: X WAL IE, ey: Y WAL R, KEME  In: B0l T A4 > v e Xt & sl AL
7
if(1t>0) k=F; if(NC(A)==1) sg=T else sg=F # 1177 — %
if(t) {A=t(A)}
if(v) {A=ReverseDf(A,3)} # #x(& ; Mt => b Fifdg

R=gDf(A,x,y,n,v,X,Y t,s=v); W=R[[1]]; x=R[[2]]; y=RI[3]]; n=R[[4]]; X=R[[5]];
Y=R[[6]] #T — X 7 L — L+ 7 7 X —
if(sg) W=DF(W,v2=rep('x',NR(W))) # H %Iz & 2 —%I x BN
if(c==0&sg) G=ggplot(W,aes(x=v1,y=n,group=v2, label=n)) # X— 7 L
if(c==0&!'sg) G=ggplot(W,aes(x=v1,y=n,group=v2, label=v2&": '&n)) # X —72 L
if(c!'=0&sg) G=ggplot(W,aes(x=v1,y=n,group=v2, label=n, color=v2))# ~N—72 L
if(c!=0&!sg) G=ggplot(W,aes(x=v1l,y=n,group=v2, label=v2&": '&n, color=v2))# /3% —
72 L
if(It>0){# L XL XFRLH Y
G=G+geom_point(size=1.5,
show.legend=sl)+geom_line(aes(linetype=v2),show.legend=F)
if(lt==1)
G=G+geom_text_repel(size=f/4,nudge_x=ifelse(v,-.2,.2),angle=la,direction=ifelse(v,'x",’
y'),hjust=.5,min.segment.length=0) # L /L. LF
if(lt==2)
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G=G+geom_text_repel(size=f/4,nudge_x=0,angle=la,segment.alpha=al,direction=ifelse(
v,'x','y'),hjust=.5,min.segment.length=0) # L ~</l: X F

if(1t==3)

G=G+geom_label _repel(size=f/4,nudge_x=ifelse(v,-.2,.2),angle=la,direction=ifelse(v,'x’
,'Y'),hjust=.5,min.segment.length=0) # L ~/L. 7 )L

if(lt==4)

G=G+geom_label _repel(size=f/4,nudge_x=0,angle=la,direction=ifelse(v,'x",'y"),hjust=.5,
min.segment.length=0) # L ~X)L: T~/
Yelse{# L5 L

if(c==0)
G=G+geom_line(linetype=1,show.legend=sl,alpha=al)+geom_point(aes(shape=v2),size=
1.5, show.legend=sl,alpha=al)# H &

else G=G+geom_line(linewidth=1,show.legend=sl,alpha=al)+geom_point(size=1.5,
show.legend=sl,alpha=al)# & 7 —

# if(c==0)
G=G+geom_smooth(linetype=1,show.legend=sl,alpha=al)+geom_point(aes(shape=v2),si
ze=2.5, show.legend=sl,alpha=al)# [ %

# else
G=G+geom_smooth(linewidth=1,show.legend=sl,alpha=al)+geom_point(size=1.5,
show.legend=sl,alpha=al)# & 7 —

}

if(u==ifelse(v,2,1)|u==3)
G=G+geom_label_repel(data=filter(W,v1==X[1]),aes(x=v1,y=n,label=v2,segment.linety
pe=1),##k /e Wi 7 L

nudge_x=-

un,direction=ifelse(v,'x",'y"),hjust=0.5,min.segment.length=0,show.legend=F)

if(u==ifelse(v,1,2)|u==3)
G=G+geom_label_repel(data=filter(W,v1l==X[Len(X)]),aes(x=v1l,y=n,label=v2,segment.
linetype=1)## f % 7 ~< b

nudge_x=un,direction=ifelse(v,'x','y"),hjust=0.5,min.segment.length=0,show.legend=F)
G=G+scale_x_discrete(expand=expansion(mult=ex)) #X #i i 1§
G=G+scale_y_continuous(labels=comma, limits=c(mn,mx)) #y #h = > <=, X H(TF - k)
#G=G+scale_y_continuous(labels=comma, limits=c(0,100), expand = expansion(mult =

ey)) #y #ih = > ~, RA(F - k)
#G=G+scale_y_continuous(expand=expansion(mult=ey)) #y = > ~, & A(F - k)
#if(lall(yr==c(0,0))) G=G+ylim(yr) #Y i % PH
G=G+theme(text=element_text(color="black"),

axis.text.x=element_text(color="black™)) # #ili >
if(v) G=G+theme(axis.text.y=element_text(vjust=.4,hjust=0), legend.position="top") #Y
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fh & 2w DI

if(v) G=G+theme(legend.position="top')

if(v)
G=G+guides(shape=guide_legend(reverse=T))+guides(color=guide_legend(reverse=T))
# M T, FLBI A& R

G=gKb(G,A A k,f,w=.9,v,c,In,stac=F) # Hff % =

G=gPC(G,c,v,nc=NC(A),sel=T); G=gLg(G,l); G=gE(G,b); G=gV(G,v); G=gA(G,a);
G=gF(G,f); G=gL(G,Im,Ix,ly,lg,f,c,sel=T)

G#BUE KR, /N by b Lodh Bolh; VifER; ARl 4 /AR, Fi7 o+ > b A X Lol
I v G
Y#R o 7 7

gLineMean=function(D,cl=T,In=F,b=0,f=12,a=0,w=T,Im=",Ix=",ly="){
#Line graph with mean (cl:color, In:line, b: y.breaks by, a=90: vertical x, w:white)
D=t(D); nc=NC(D); mn=Min(D); mx=Max(D); tm=Sum(D)/sum('is.na(D)) # max; dotted
line

D=DF(x=rownames(D),D,m=rep(tm,NR(D)),Media=RowMeans(D))

Cn=colnames(D)[-1]; Sz=c(rep(1l,nc+1),2) #breaks; size of lines

library(tidyverse); Ix=colnames(D)[1]; colnames(D)[1]="Xx’

Pal=scales::hue_pal()(nc+2); Pal[nc+(1:2)]=c("black"”,"gray70") #pallete

Typ=c(rep(‘solid’,nc),'dotted’,'solid")

Lng=gather(D,key="var", value="V", -x) # long data

if(cl) { # Color

G=ggplot(Lng, aes(x=x,y=V,color=var,group=var,linetype=var))+

geom_line(aes(linewidth=var),alpha=0.7)+geom_point(aes(color=var),size=2.5)+
geom_point(data=subset(Lng,var=="Media"),color="black')+
scale_linewidth_manual(values=Sz,breaks=Cn)+
scale_color_manual(values=Pal,breaks=Cn)+
scale_linetype_manual(values=Typ,breaks=Cn)+
guides(color=guide_legend(title = NULL))

} else { # Black and white

G=ggplot(Lng, aes(x=x,y=V,group=var,shape=var,linetype=var))+

geom_line(aes(linewidth=var))+geom_point(size =2)+
scale_linewidth_manual(values=Sz/2,breaks=Cn)+
scale_shape_manual(values=1:10,breaks=Cn)+
scale_linetype_manual(values=Typ,breaks=Cn)

}

if(b==0) G=G+scale_y_continuous(labels=scales::comma,limits=c(mn,mx))

else

G=G+scale_y_continuous(labels=scales::comma,limits=c(mn,mx),breaks=seq(mn,mx,b))
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if(In) G=G+geom_segment(aes(x=-
Inf,xend=x,y=V,yend=V),linetype="dotted",color="gray30")
G=G+geom_text_repel(aes(label=var),color="black",size=3,max.overlaps=Inf) #label
G=G+theme(text=element_text(size=10))+labs(x=NULL,y=NULL)+
theme(axis.text.x=element_text(angle=a,hjust=.4,vjust=.5))+
theme(legend.position="none")
G=G+uTM(w,f,a,tI=F)+uLB(Im,Ix,ly); suppressWarnings(G) # suppress Warnings
}

gLineR=function(D,brk=NULL,IXx=NULL,ly=NULL,Ig=NULL,a=0){
#if(is.null(brk)) Brk=DI[,1]
D[,3]=factor(D[,3],levels=unique(D[,3]))
G=ggplot(D,aes(x=D[,1],y=D[,2],color=D[,3]))+geom_line()
if(is.null(brk)) G=G+scale_x_continuous()
else G=G+scale_x_continuous(breaks=brk)
if(a==0) G=G+theme(axis.text.x=element_text(angle=0,hjust=.5,vjust=.5))
else G=G+theme(axis.text.x=element_text(angle=90,hjust=1,vjust=.5))
#G=G+theme(axis.text.x=element_text(angle=a,hjust=1,vjust=.5))
G+labs(x=Ix,y=ly)+scale_color_discrete(name=Ig,labels=unique(D[,3]))
Y# #7277 7 rbind data frame of 3 columns: x,y,group, ex:gLineR(D,brk=c(-2.5,0,2.5))

gLines=function(D,vs=",brk=NULL,Ix=NULL,ly=NULL,Ig=T,y=0,a=0,f=11,w=F){

D[,1]=as.numeric(D[,1])

if(vs==") colnames(D)[1]="x" else colnames(D)=c('x',VT(vs))

if(is.null(brk)) brk=D[,1]

# colnames(D)=c('x",VT(vs))

dLong=gather(D,key="Line',value='Value', -x) # long-format {tidyr}

dLong$Line=factor(dLong$Line,levels=colnames(D))

dLong <- dLong[dLong$Value =0, ]

if('w) G=ggplot(dLong,aes(x,Value,color=Line))+
guides(color=guide_legend(title=NULL))

if(w) G=ggplot(dLong,aes(x,Value,shape=Line,linetype=Line))+
scale_shape_manual(values=1:10)+
scale_linetype_manual(values=VT('solid,dashed,dotted,dotdash,longdash,twodash’))+
guides(linetype=guide_legend(title = NULL),shape=guide_legend(title = NULL))

G=G+geom_line(linewidth=.5,alpha=0.8)+geom_point(size=2)

G=G+scale_x_continuous(breaks=brk)

G=G+labs(color=",x=Ix,y=1y)

G=G+theme(axis.text.x=element_text(angle=a,hjust=.4,vjust=.5))

G=G+theme(text=element_text(size=f))+theme(legend.key.width=unit(1,'cm"))
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if(y==0) G=G+scale_y_continuous(labels=scales::comma)
else G=G+scale_y_continuous(labels=scales::comma,limits=c(0,y))
if(lg==F) G=G+theme(legend.position="none’); G

}

# D=DF(x=VT('a,b,c,d"),yl=c(1, 2, 3, 4), y2=c(2, 3, 2, 5))

# D=DF(x=0:3,yl=c(1, 2, 3, 4), y2=c(2, 3, 2, 5))

# xD=DF(x=VT(‘a,b,c,d"),yl=c(1, 2, 3, 4), y2=c(2, 3, 2, 5))

# gLines(D,y=5,a=90)

gLineU=function(D,f=10,a=0,w=T,m=F,Im=NULL,Ix=NULL,ly=NULL,mx=0){
#f:font,a:angle,w:white,m:mean,Im,Ix,ly:label
D=DF(D)
if(NC(D)==1) D=t(D); if(any(class(D)=="'matrix")) D=DF(CN(D),as.vector(D))
nr=NR(D); if(mx==0) mx=Max(D[,2]); tm=Sum(D[,2])/sum(!is.na(D[,2])) # max; dotted
line
D=DF(cat=factor(D[,1],levels=D[,1]), val=DI[,2])
G=ggplot(D, aes(x=cat, y=val, group=1))+
geom_line(linewidth=1,alpha=0.8)+geom_point()
if(m) G=G+uSG(1,nr,tm,tm,'gray70',1,3)+uTX(nr,tm,"Media",3,F,-.2)
G+uSC(F,0,mx)+ggtitle(Im)+xlab(Ix)+ylab(ly)+uTM(w,f,a)
} #Line chart of unique vector (df=cat, val, w:white)
# D=DF(x=LETTERS[1:5], v=c(2,5,3,7,6)); gLineU(D)
# D=DF(VT('A,X,Y,Z,B"), ¢(2,5,3,7,6)); gLineU(D,Im='GGG",Ix="T",m=T)

gLinNum=function(D,f=11,a=0){
Lt=as.character(1:999); nc=NC(D)-1; Lt=Lt[1:nc]
Cn=colnames(D); colnames(D)=c('x',Lt)
Ix=Cn[1]&' (‘&paste(Lt&":'&Cn[-1],collapse=', )&')’
dLong=pivot_longer(D,cols=Lt, names_to="g",values_to="y")
ggplot(dLong,aes(x,y,group=g,label=x))+geom_line(color="black")+
geom_text(aes(label=g), vjust=-0.5)+
labs(x=Ix,y=NULL)+scale_y_continuous(labels=scales::comma)+
theme(text=element_text(size=f))+
theme(axis.text.x=element_text(angle=a,hjust=.4,vjust=.5))
Y#rmE T O TMm s 77
# D=DF(Libro=c('x1','x2",'x3"),abc=c¢(3,5,2),xyz=c(8,4,3)); gLinNum(D,12,0)

gLn=function(D) ggplot(D,aes(x,y))+geom_line() #Line graph

gLshapeMatrix=function(D,Ix="Value',ly="Frequency’,lgl="Bar:’,
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Ig2="Line:',n=",a=0,f=12,y=0,w=F){
D=DF(D); Me=rowMeans(D); mx=max(Me); mn=min(Me)
D1=DF(D,Me); mnt=FM(Monotony(Me),3); Idi=FM(Ldi(Me),3)
#Ix=Ix&' (Mnt: '&mnt&', Ldi: '&Idi&', Max: '&mx&', Min: '&mn &') '& n
IX=Ix&" (Mnt: '&mnt&', Ldi: '&Idi&") '& n
G=gBarsLine(D1,Ix,ly,lgl,lg2,y,w); G=gA(G,a); gF(G,f)
# if(y!=0) G=G+ylim(0, y); G
}#L-shape dist. of matrix in bars-line chart

#(n:comment, a:angle of x, f:font size, y:limit of y axis)

gMap=function(
D,C,m=1,9=1,9p=.4,0w=40,it=3,fs=12,p=0,r=3,lp=4,
1g=-3.3,1t=40,2=5.5,gr=T,tx=T,nm=T,ch=T,Ib=T,id=",ip=3){
#D:data,C:coordinate.,m:map:3,g:graph:2,gp:graph-position,gw:graph-width,
#it:n-of-initial,fs:font-size,p:palette:12,r:round-size,lp:legend pos.,lg:long.,It:lat.,
#z:zoom,gr:graph,tx:text,nm:numeric,ch:convex-hull,lb:label,id:id-name,ip:id-pos.
library(leaflet); library(leaflet.minicharts); library(RColorBrewer)
E=VlookupRn(D,C,F);m=min(m,3); g=min(g,2); p=min(p,12) # M X 5 — ¥ + #li [ &

& :m,g,p:min

#IE AR HIX] base map

m=c('Stamen.TerrainBackground','CartoDB.VoyagerNoLabels','CartoDB.PositronNoLab
els')[m]

G=leaflet(options=leafletOptions(zoomControl=F)); G=addProviderTiles(G,m) # # [¥|

ofs=ifelse(g==2,5,-10) #4 7 & v

if(Ib) G=addLabelOnlyMarkers(# 7 ~< /L

G,Ing=E[,1],lat=E[,2],data=E,label=rownames(E),labelOptions=labelOptions(
noHide=T,direction="bottom’',textOnly=T,offset=c(0,0fs),style=list(‘font-

size'=fs&'px")))

G=setView(G,lat=It,Ing=lg,z=z) # & v b £ = —

if(p==0) {PI=VT('red,green,blue,brown,purple,orange,magenta,black")
}else Pl=brewer.pal(8, gPallete(p)) #/3 L > K palette
Lp=c('topleft','topright','bottomleft','bottomright') # L 5l ® {7 & (<=4)

if(tx){ #7 % X b text
Init=NULL; n=0; ofs=ifelse(g==2,22,5) #4 7 & » k
for(i in 3:NC(E)){n=n+1; Init[n]=Left(colnames(E)[i],i)} #1 = ¥ L D U X |
for(i in 1:NR(E)){ #3X 7% % H[¥ |2 &K/~
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lab="; for(j in 3:NC(E)){cn=min(j,8)-2; nk=ifelse(nm,":"&E[i,j],")
if(E[i,j]>0) lab=lab&"<span style='color:"&PI[cn]&"'>"&Init[cn]&"</span>"&nk&",

}; lab=Replace(lab,’, $',")
bgc=ifelse(ch, #ffffff88’, '#ffffffaa’) #i5 5 A O 1% W
G=addLabelOnlyMarkers(
G,Ing=E[i,'Lng'],lat=E[i,'Lat'],data=E,label=~htmltools::HTML(lab),
labelOptions=labelOptions(
noHide=T,direction="top',textOnly=T,offset=c(0,0fs),
style=list('font-size'=fs&'px’','background-color'=bgc,'line-height'=.5)))}

T #if tx

if(id!=") G=addControl(G,html=id,position=Lp[ip]) ## X 1D

if(gr) {#7 7 7
g=c('bar','pie")[g]; Ip=Lp[lp] # /LB D /i & (<=4)
if(g=='pie') gw=gw*5/8; gk=ifelse(tx,gp,0) #7 7 7 W&; 7 7 7 i AL &
G=addMinicharts(
# G,Ing=E[,1],lat=E[,2]+gp,type=g,chartdata=E[,3:NC(E)],
G,Ing=E[,1],lat=E[,2]+gk,type=g,chartdata=E[,3:NC(E)],

colorPalette=PIl,width=gw,labelText=rownames(E),legendPosition=Ip,transitionTime=0)

} #if gr

if(ch){ #h @ convex hull line
ri=(max(E[,'Lng'])-min(E[,'Lng']))/200
r2=(max(E[,'Lat'])-min(E[,'Lat']))/200 #~ — < > H{i
for(h in 3:NC(E)){
H=Grep(E,h,'>="&mean(E[,h])) #5I F¥H =B 2 57 — ¥ Z
n=0;nr=NR(H);M=matrix(0,nr*16,2);rownames(M)=1:(nr*16)
sg=ifelse(nr==1,3,1) #Mt — 7 — ¥ O "M@ LRIX 3 15
for(i in 1:nr){

Lg=HI[i,1]+sin(pi/8*(0:15))*r1*r*sg+ifelse(nr==1,0,h/30) #4542 : &% J&
Lt=H[i,2]+cos(pi/8*(0:15))*r2*r*sg+ifelse(nr==1,0,h/30) #ff &A= . #& i

for(j in 1:16){n=n+1; M[n,1]=Lg[j]; M[n,2]=Lt[j1} ##% B ;& &
}; M=M[chull(M[,1], M[,2]),] #chull: ™ 3 % JAE 4
G=addPolygons(G,data=M,Ing=M[,1],lat=M[,2],fill=F,weight=2,color=PI[h-2]) # 4

@
&
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if(lgr&&tx){ # L
ht="; for(i in 3:NC(E)){
htl="<td><span style='color: " & PI[i-2] & ";'">"&Init[i-2]&"</span>:</td>"
ht2="<td><span style='color: black;'>"&colnames(E)[i]&"</span></td>"
ht=ht&"<tr>"&ht1&ht2&"</tr>"
}; ht="<table>"&ht&"</table>"; G=addControl(G,html=ht,position=Lp[Ip])
}
G#t /)
}#=FEHIX Linguistic map
# gMap(Dd,Cd,m=1,9=1,gp=.4,gw=60,it=3,fs=12,p=0,r=3,
# lp=4,1g=-3.3,1t=40,2=5.5,gr=T,tx=T,nm=T,ch=T,Ib=T,id='ax-001",ip=2)
#

gMapBlank=function(lg=-3.3,1t=40,z2=5.5){
#lg:longitude,lt:latitude,z:zoom

library(leaflet)

Mp=c('Stamen.TerrainBackground','CartoDB.VoyagerNoLabels','"CartoDB.PositronNoLa
bels")# i X (:3)
G=leaflet(options=leafletOptions(zoomControl=F))
G=setView(G,Ing=Ig,lat=It,zoom=z) #¥ v F & = —
for(p in Mp) G=addProviderTiles(G,p,group=p)#L A ¥ —=2 > k2 — /)L
addLayersControl(G,baseGroups=Mp)
}#H # X blank map
#gMapBlank(lg=-3.3,1t=40,z=5.5) # 9 #1[X], A~ > blank map, Spain

Gmark=function(A) 1-A/max(A) # H#ZE (GM: Grade of markedness)
#GM=function(x) {x=x[!is.na(x)]; x[x==0]=1; exp(sum(log(x)/Len(x)))}
G.mean=GM=function(x) {x=x['is.na(x)]; exp(sum(log(x+1)/Len(x)))-1}
#A=c(NA,1,2,50); A=c(0,1,2,50); psych::geometric.mean(A)
#https://www.wwdmag.com/utility-management/article/10976839/ops-systems-handling-

zeros-in-geometric-mean-calculation

gNET=function(Ed,Nd=0,ly=1,rep=F,sd=1){
#Ed: from,to,weights; Nd: name,size,type; ly: layout: 1.fr, 2.kk, 3.stress, sd: seed
if(Nd==0) {N1=Freq(B2,1,3); Nd=cbind(NZ1,rep('a’',NR(N1)))}
colnames(Nd)=VT(‘'name,size,type'); colnames(Ed)=VT('from,to,weights')
Ug=unique(c(Ed[,1], Ed[,2])); Nd=filter(Nd, Nd[,1] %in% Uq) # Node
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Nd[,2]=sqrt(Nd[,2]/sum(Nd[,2])*1000)+2 # Node size
Ed[,3]=Ed[,3]/sum(Ed[,3])*100+2 # Edge width
Type=unique(Nd[,3]); Tnum=NULL # Type Number fJ /il
for (i in L:NR(Nd)){TnumJ[i]=which(Type==Nd[i,3])}; Nd[,'type']=Tnum
set.seed(sd); Pt=Nd[,'name'] # Seed, Node name
Col=VT(‘cornflowerblue, lightgreen, pink, plum2, coral, tan') # Color
Co=Cc=Nd][,'type']; for(i in 1:NR(Nd)){Co[i]=Col[Cc[i]]}; names(Co)=Pt # Node color
Sz=Nd[,'size']; Sz=as.integer(Sz); names(Sz)=Pt # Node size
Un=unique(c(Ed[,'from'],Ed[,'to'])); Co=Co[Un]; Sz=Sz[Un] # Node color & size
Lt=VT('fr, kk, stress') # Layout
ggraph(graph_from_data_frame(Ed), layout = Lt[ly]) +
geom_edge_arc(arrow = arrow(length=unit(5,'mm")), aes(width = weights),
start_cap = circle(4,'mm"), end_cap = circle(4,'mm"),
strength = 0.1, color="gray50’, alpha = .9, show.legend=F) +
geom_node_point(color=Co, size=Sz, alpha=0.8) +
geom_node_text(aes(label = name), repel=rep, force=100) +
theme_graph(background = "white", plot_margin = margin(20,20,20,20))
Y#1r v BT — 7 58 * Repel

gNet=function(Vt,Ed,sel=0,Ix=1,ly=1){ #Vt:Vertex; Ed: Edge; sel: L 4 7 7 b lg: FLHl
(AR
#Vt: df(name, type, size); Ed: df(from, to, width)
par(mar=c(0,0,0,0))
Ug=unique(c(Ed[,1], E[,2]))
Vi=filter(Vt, Vt[,1] %in% UQq)
Vt[,3]=sqrt(Vt[,3]/sum(Vt[,3])*1000)
Ed[,3]=Ed[,3]/sum(Ed[,3])*100
Type=unique(Vt[,2]); Tnum=NULL # Type Number ff
for (i in 1:NR(V)){
Tnum[i]=which(Type==VL[i,2])
}; Vt=cbind(Vt,Tnum)
colnames(Vt)[3]='size"; colnames(Ed)=VT('from,to,weight")
net=graph.DF(d=Ed, vertices=Vt, directed=F) #27 7 7 47 ¥V = 7 k-1
Color = VT(‘cadetbluel,pink,lightblue') # 45 &
if(sel==0) {It=NULL} #L A4 7 & |k : 72 L
if(sel==1) {It=layout_nicely} #1L 1 7 o K : Nicely
if(sel==2) {It=layout_with_fr} #1 4 7 7 bk : Fruchterman-Reingold
if(sel==3) {It=layout_with_kk} #1- 4 7 7 I : Kamada Kawai
if(sel==4) {It=layout_with_dh} #1L « 7 7  : Davidson-Harel
plot(net, layout=It, #7’ 2 v b, LA 7 U k
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#vertex.shape = VT('rectangle,rectangle,circle,circle’)[VT(net)$Tnum],
vertex.shape = ‘circle’,
vertex.color =Color[VT(net)$Tnum], #TE S O & ~Tnum(# A 7 F > /3—)
vertex.size = VT(net)$size+5, # / — RO ¥ A4 X ~size
vertex.frame.color = 'gray50', # / — F O ##t 4 : H
vertex.label = VT(net)$name, # = ~<X/L: name
vertex.label.color = 'black’, #7 ~ /L fa : &
edge.color = 'gray50', #- v VD& : 7 L —
edge.width = E(net)$weight/2+1, ## — v ¥ O K X () : 1+weight/2
arrow.mode=0, #xHl : 72 L

)

legend(x=Ix, y=ly, Type, pch=c(22,22,21,21), col="white', #22: 4 £, 21: 3

pt.bg=Color, pt.cex=2, cex=.8, bty="'n', NC=1) # ML #l
WXy U — 7 T

gNormal=function(A,bn=20,brk=NULL,a=0,Ix="Data’,ly="Probability"){
# A:num.vector,bn:bins,brk:breaks,a:angle-x,Ix,ly:labels(x,y)
ggplot()+geom_histogram(aes(x=A,y=after_stat(density)),bins=bn,
fill="lightblue",color="black™)+
stat_function(fun=dnorm,args=list(mean=mean(A),sd=sd(A)),color="red")+
#scale_x_continuous(breaks=brk)+
labs(x=Ix,y=ly)+theme(axis.text.x=element_text(angle=a,hjust=1))
} #Graph of normality of vector A
#A=c(1,2,3,4,4,5,5,5,6,6,6,7,8,9); gNormal(A,9,brk=seq(1,10))
# gNormal=function(A,bn=20,brk=NULL,a=0,Ix="Data’,ly="Probability'){
# # A:num.vector,bn:bins,brk:breaks,a:angle-x,Ix,ly:labels(x,y)
#
ggplot()+geom_histogram(aes(x=A,y=..density..),bins=bn,fill="lightblue",color="black"
)+
# stat_function(fun=dnorm,args=Ilist(mean=mean(A),sd=sd(A)),color="red")+
# scale_x_continuous(breaks=brk)+
# labs(x=Ix,y=ly)+theme(axis.text.x=element_text(angle=a,hjust=1))

# } #Graph of normality of vector A

gNormalDist=function(A,brk){
m=MeanFreqDistD(A); sd=SdFreqDistD(A) #mean, sd
norm.dist=dnorm(brk,m,sd)*sum(A)
df=DF(x=brk,data=A,norm.dist)
gBarLine(df,brk=brk,Ix="N. of phoneme’,ly="Frequency")

} #Normal dist. in Bar and Line graph A:vector, brk:breaks ex.1:20
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gNormality=function(A){G1l=gNormal(A,9); G2=gQQ(A); gBC(G1,G2)}
#gNorm=function(A){G1l=gNormal(A,9); G2=gQQ(A); gBC(G1,G2)}

gNormDist.g=function(f,t,e, A=NULL){
if(is.null(A)) A=0:t
D=DF(x=A,y=dbinom(A,t,e))
m=max(D[,2]); s=FM(BinS(f,t,e),3); p=FM(BinR(f,t,e),3)
gLn(D)+gRb(D,min(A),f,'steelblue’)+gRb(D,f,max(A),'red")+
gTx(t*e,.3*m,'s: '&s,'black’,.5)+gVI(t*e,2,'black’)+
gTx(f,.3*m,'p: '&p,'black’,0)+gTx(f,.2*m,'f: '&f,'black’,0)

} #Normal distribution: greater

gNormDist.I=function(f,t,e, A=NULL){
if(is.null(A)) A=0:t
D=DF(x=A,y=dbinom(A,t,e))
m=max(D[,2]); s=FM(BinS(f,t,e),3); p=FM(BinR(f,t,e),3)
gLn(D)+gRb(D,f,Inf,'steelblue’)+gRb(D,0,f,'red")+
gTx(t*e,.3*m,'s: '&s,'black’,.5)+gTx(f,.3*m,'p: '&p,'black’, 1)+
gTx(f,.2*m,'f: '&f,'black’,1)+gVI(t*e,2,'black’)
} #Normal distribution: less

#gTx=function(x,y,lab,sz=1,color="black’,hj=0){

gNormDist.t=function(f,t,e, A=NULL){

if(is.null(A)) A=0:t

D=DF(x=A,y=dbinom(A,t,e))

m=max(D[,2]); s=FM(BinS(f,t,e),3); p=FM(BinR(f,t,e),3)

pl=pbinom(f,t,e); p2=ifelse(f==0,1,pbinom(f-1,t,e,F))

p=min(pl,p2); s=FM(1-2*p,3); p=FM(p,3)

gLn(D)+gRb(D,t-f,f,'steelblue)+gRb(D,0,t-f,'red")+gRb(D,f,Inf,'red")+
gTx(t*e,.3*m,'s: '&s,'black’,.5)+gTx(t-f,.3*m,'p: '&p,'black’, 1)+
gTx(f,.3*m,'p: '&p,'black’,0)+gTx(f,.2*m,'x: '&f,'black’,0)+gVI(t*e,2,'black")

} #Normal distribution: two-sided

gNormDistConform=function(A,brk=.5,Ix="x"){
B=seq(-4.5,4.5,by=brk); Fd=FreqDistV(A,B,T); Bp=c(B,4.6); Ap=NULL
for(i in 1:Len(B)) Ap[i]=pnorm(Bp[i+1])-pnorm(Bp[i]) #normal dist.
D=cbind(Fd,Ap); colnames(D)=c('x','Random number','Normal distribution")
gBarLine(D,Ix=Ix,ly="Probability")

} #Graph for conformation to standard normal distribution
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gNormFreq=function(A,b=30,a=0,Im=",Ix=",ly=",colorF="gray90',colorL="black"){
h=hist(A, breaks=b); B=h$breaks; B=B[1:Len(B)-1]; C=h$counts # B:[& ¥k, C:J&¥ %k
N1=dnorm(B,mean(A),sdp(A)) # I # 4 1f
df=DF(Y=B, Y1=C, Y2=N1)
mult=max(df[,2])/max(df[,3]) # & X 2 Hi 2 D 7= O F ik
G=ggplot(df)
G=G+geom_bar(aes(x=Y, y=Y1),stat="identity", fill=colorF,colour="black™) #***
G=G+geom_line(aes(x=Y-1, y=mult*Y2),stat="identity",color=colorL,size=.5)
G=G+scale_x_continuous(labels = df$Y, breaks = df$Y)
G=G+scale_fill_manual(values = ¢(0:50, "royalblue™))
G=gA(G,a);G=gL(G,Im,Ix,ly);G # a:X #ili 5 £, Im,Ixly: % A kb

Y# OBAEANT SV (A)D B A & IER AR

gNormMatrix=function(D,Ix="Value',ly="Frequency’,lgl="Bar:',Ig2="Line:’,
n=1,a=0,f=12,y=0,w=F){
D=DF(D); nc=NC(D); ird=FM(Normality(D),3)
A=NULL; for(i in 1:nc) A=c(A,FregDistVec(D[,i]))
m=mean(A); md=median(A); sd=sdp(A); t=sum(D[,1:NC(D)])/nc
D1=DF(D,Norm.dist.=dnorm(1:NR(D),m,sd)*t)
Ix=Ix&' (Ird: '&ird&', m:'&FM(m,1)&", sd:'&FM(sd,1)&', md:'&FM(md,1)&'") '& n
G=gBarsLine(D1,Ix,ly,lgl,lg2,y,w); G=gA(G,a); gF(G,f)
#if(y!=0) G=G+ylim(0, y); G

}Normal dist. of matrix in bars-line chart (n:comment, a:angle of x)

gP=function(G){G+theme_bw/()+theme(panel.border=gB())
YN RV PEE R

gPalette=function(x){
c('Dark2','Setl','Set2','Set3",'Spectral’,"Accent’,'Pastel1','Pastel2’,
'YIOrRd','GnBu'",'BuGn','Greys')[X]
Y#E SV >y b (x=1,2,3..)

gPanel=function(G){

G+theme(panel.background=gB(),
panel.grid.major=gB(),panel.grid.minor=gB(),
panel.spacing=unit(c(0,0,0,0),"cm"),
axis.ticks=gB(),axis.text.x=gB(),axis.text.y=gB(),
axis.title.x=gB(),axis.title.y=gB(),

plot.background=element_rect(fill="transparent”,colour=NA),

86



plot.margin=unit(c(-1,-1.2,-1.2,-1.5),"cm"),#t,r,b,l
legend.position="none")+labs(x=NULL,y=NULL)
Y#plot @ panel #4y

gPC=function(G,c,v,nc=1,sel=F){ #sel=T i (HRH=>H)
# if(c>12) return(G)
if(I1sStr(c)){P=Split(c);if(v) P=rev(P[1:nc])} else{P=gPalette(c)} # o XL » K
if(c==0){ #H &
# if(sel) G=G+scale_color_grey(1,1)
if(sel) G=G+scale_colour_manual(values = c("black"))
else G=G+scale_color_grey(start=ifelse(v,.2,.8),end=ifelse(v,.8,.2))
Yelse if(c==1){#7 7 + V + &
if('v) G=G+scale_color_hue()
if(v) G=G+scale_color_hue(direction=-1,h.start=90)
Yelse{#tgs E /N L v b
if(1sStr(c)){G=G+scale_color_manual(values=P) #5 /& &
}else {G=G+scale_color_brewer(palette=P,direction=ifelse(v,-1,1))} #/~ L v bk
1 G
}y#~L v  (color)

gPcaBp=function(M=D,Im=",Ix=",ly=",5=0,c="V=>blue',a=T,w=F,st=T,f=12,m=1){
P=prcomp(M,scale=st) #scale=s=T: ZE¥E/ (BN R D LX)
E=get_eigenvalue(P) #[&E A fif (43 #L), 55 HL %, 70 B 2 78 %:library(factoextra)
if(Ix==") Ix=Add('PCA biplot: Dim.1 (‘,round(E[1,2],1)," %)') #1 8 7 N~ (T 7 x /L
M)

if(ly==") ly=Add('Dim.2 (",round(E[2,2],1)," %)') #2 il 5 ~ L (5 7 4 /L })
V=P$rotation[,1:2]*m; 1=P$x[,1:2] #[E A X 27 ~/; TS A 27T
gBiplot(V,1,Im,Ix,ly,s,c,a,w,f) #3414 7 2 » b

YHER G M NA T a oy b

#gPcaBp(M=D,Im="Im=",Ix=",ly=",s=0,c=",a=T,w=F,f=12,m=1)

EM I AT F,Im Ix,ly: T L s=[0]: 48 3+ 1R 1s=1: 25 B /s=2: 8 14,

#e (o 45 € (B :'V=>blue,.."),a: K EI,w: A B m:AZ % V O FEHK

gPcaGp=function(M=D,gr=G,lg=",c=",5=T){
P=prcomp(M,scale=s) #scale=s=T: EH#E(HA N R D5 L& X)
groups=as.factor(gr); if(c==") c="tomato,steelblue’
fviz_pca_ind(P,col.ind=groups,palette=Split(c), #7 + — 7 DO &
addEllipses=T,ellipse.type='confidence', #/5 & ¥5 M
legend.title=lg,repel=T,title=")
YHERK D (TN —T)
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gPF=function(G,c,v,nc=0){
# if(c>12) return(G)
if(I1sStr(c)){P=Split(c);if(v) P=rev(P[1:nc])}else{P=gPalette(c)} # /X L v b
if(c==0){ #H &
G=G+scale_fill_grey(start=.8,end=.4)+geom_col(color ='white")
Yelse if(c==1){#7 7 + V + &
if(lv) G=G+scale_fill_hue()
if(v) G=G+scale_fill _hue(direction=-1,h.start=90)
Yelse{#fi E /N L > b
if(1sStr(c)){G=G+scale_fill_manual(values=P) ##5 & (&
Yelse {G=G+scale_fill _brewer(palette=P,direction=ifelse(v,-1,1))} #X L v K
Y} GY#SL v b (fill)

gPlot=function(D,d=0,f=12,s=100,c=T,a=T,I=.5,t=.5,Im="",Ix=",ly=",w=T,n=T,dt=T){

#(D,d=0,f=12,5s=100,c=T,a=F,I=.5,t=.5,Im=",Ix=",ly=",w=T,n=F)

# Point graph with diagonal concentration (ver.2024-5-6)

# D.df,d=0:diag,f:font,s:size-circle,c:color,a=angle-x-90,

# l:left-margin,t:top-margin,Im,Ix,ly:label,w:white,n:number,dt:distance

Dg=DC(D,d); D=Dg$df; R=Rx=Rnd(Dg$row,2); C=Cx=Rnd(Dg$col,2)

Rn=names(R); Cn=names(C); mx=Max(D); dc=DECIMAL(D) #names:row; col; max-
size

if(d>0&dt) {if(d==1|d==3) Rx=DisVec(Rx); if(d==2|d==3) Cx=DisVec(Cx)} # distance

numeric vec

else {R[1:NR(D)]=Rnd(Seq(-1,1,NR(D)),2);Rx=R; C[1:NC(D)]=Rnd(Seq(-
1,1,NC(D)),2);Cx=C} # equal

Rx=-Rx; R=-R

E=M2Long(D); Y=R[E[,1]]; Ra=Rx[E[,1]]; X=C[E[,2]]; Ca=CXx[E[,2]]
E$d=NA2zero(E$n); E$n=FM(E$n,dc); E$n=ReplA(E$n,'NA=>***")

#[E$nis.na(E$n)]="**=*"
B=seq(-2,2,0.5);n1=1.1;n2=1.2;n3=1.3;n4=1.4;1f=1+I;tp=1+t #B:breaks, margin
M=E[E$d==mx,][1,]; mltem="Max:¥n'&M[1]&'¥n'&M][2]
g='gray’; b="'skyblue'; k="'gray20'; p="#ff7777';wh="white' # color
cpos=IE(c,b,'gray40');cneg=IE(c,p,wh) #color:pos; neg
G=ggplot(E)+

URT(-n2,n2,-n2,n2,NA,qg,.5)+ #rectangle
UPT(X,Y,sqrt(abs(E$d/mx)*s),21,ifelse(E$d<0,cneg,cpos),k,.5)+ #point
uSG(C,C,-n2,n2,g,.2)+uSG(-n2,n2,R,R,qg,.2)+ #segment: solid I.
uSG(0,0,-n2,n2,9,.2,2)+uSG(-n2,n2,0,0,9,.2,2)+ #id. dotted line zero
uSG(-n4+.03,-n2,Rx,R,g,.2,1)+uSG(n4-.09,n2,Rx,R,q,.2,1)+ #nexus:left+right
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usSG(Cx,C,n4-.08,n2,9,.2,1)+uSG(Cx,C,-n4+.03,-n2,9,.2,1)+ #nexus:top+bot
uTX(n3,0,'0",f/3.7,F,1)+uTX(0,-n3,'0',f/3.7,F,.5)+ #zero(0):left+bottom
uTX(-n4,Rx,Rn,f/3.5,F,1)+uTX(1.33,Rx,FM(R,2),f/3.5,F,0)+ #row:label+num
uTX(Cx,1.35,Cn,f/3.5,a,1E(a,0,.5))+uTX(Cx,-n4,FM(C,2),f/3.5,T,1)+ #id.:top+bot
uSC(T,-1f,1.7,B)+uSC(F,-1.7,tp,B) # scale
if(n){ #number
for(i in 1:Len(Rx)){ #dotted-line:left-right
if(Rx[i]'=R[i]&d>0&!dt) G=G+uSG(-n4+.03,n4-.09,Rx[i],Rx[i],k,.2,3)}
for(i in 1:Len(Cx)){ #dotted-line:top-bottom
if(Cx[i]'=C[i]&d>0&!dt) G=G+uSG(Cx[i],Cx[i],n4-.08,-n4+.03,k,.2,3)}
G=G+uTX(Ca,Ra,E$n,f/3.5,c=k) # num in circle
#G=G+uTX(Ca,Ra,E$d,f/3.7,c=k) # num in circle
}
G+uTX(-n4,-n4,mltem,f/3.5,c=k)+ #maxItem
uPT(n4,-n4,sqrt(s),21,cpos,k,.5)+uTX(n4,-n4,FM(mx,dc),f/3.5,c=k)+
#legend:point+num

uTM(w=T,f,0,lb=F,Ig=T,tI=T)+uLB(Im,Ix,ly) # theme.w:white,f:font,Ib:grid+label

gPoint=function(E=D,x=1,y=2,9=0,Im=",Ix=",ly=",1g="",r=F,s=1,w=F,f=12,
Lx=F,Ly=F,z=F,a=0,p="vh',d='both’, wd=10, pt=-1, nd=-1){ #ver.2022-1-7

#HE: )X Wil y:y i, g: 7 0 — F il Im Ix,ly,lg: T RV AT 4 AR A v B A X

#w: HER T o b A X L Boih (x), Ly ek £l (y), z: il 2 oo BA 4,

#a: T4 A E wd: 7 7 7 OWE;pt O AL E nd: AT 4 O AL E

#p: Bl & (vh' i, v E R h R L, d AT 4 o B B 7 1A (‘hoth','x 'y,

E=DF(E);

x=Col2n(E,x); y=Col2n(E,y); g=Col2n(E,qg) #4 4 =>4 % &

if(Ix=="&x>0) Ix=colnames(E)[x] #7 7 # /b k 7 ~X L :X i

if(ly=="&y>0) ly=colnames(E)[y] #7 7 # /V ~ 7 ~JL:Y i

if(lg=="&g>0) Ig=colnames(E)[g] #7 7 4 /" k T ~< L ;/LHl

if(x>0) colnames(E)[x]="vx"; if(y>0) colnames(E)[y]="vy'; if(g>0) colnames(E)[g]='vg’
#51 4,

if(pt<0) pt=wd/10; if(nd<0) nd=wd*.3; if (!r) pt=wd/2 #wd: 7 7 7 O g ;pt ;i O fif & ;nd:
174 O iE

if(p=="vh') G=ggplot(E,aes(vx,vy,label=rownames(E))) # % i
# if(p=="v') G=ggplot(E,aes(pt,vx,label=rownames(E))) ##t Xl
if(p=="v') G=ggplot(E,aes(pt,vx,label=sprintf('%s (%.1f)',rownames(E), vx))) #iit[X
# if(p=="h") G=ggplot(E,aes(vx,pt,label=rownames(E))) ### X
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# if(p=='h") G=ggplot(E,aes(vx,pt,label=sprintf('%8.1f %-10s', vx,rownames(E)))) #
A X

if(p=="h") G=ggplot(E,aes(vx,pt,label=sprintf('%-20s¥t %8.1f',rownames(E), vx))) #
A X

if(g==0){ #27 L — 7{b 72 L
G=G+geom_point(shape=16,size=s,color=IE(w,'black’,'red")) # 7 7 —/H &

Yelse {#7 Vv — T fbH Y
G=G+geom_point(aes(shape=vg,color=1E(w,NULL,vg)),size=s) # 5 &
n=Len(unique(E[,g])); G=G+scale_shape_manual(name=Ig, values=1:n) #7814 > k ®

Iz
if('w) G=G+scale_color_manual(name=Ig, values=Cls(n)) #R A b

}

if(r{options(ggrepel.max.overlaps=Inf) #4174
if(p=="vh') { #¢im

G=G+geom_text_repel(min.segment.length=0,segment.color="gray40’',size=f/4,
direction=d,angle=a)}
if(p=="v"){ #iit I
G=G+geom_text_repel(min.segment.length=0,segment.color="gray40’',size=f/4,
direction="y',angle=0,nudge_x=nd,hjust=0)}
if(p=="h"){ ##%
G=G+geom_text_repel(min.segment.length=0,segment.color="gray40’',size=f/4,
direction="x",angle=90,nudge_y=nd,hjust=0,vjust=0)}

}

if(p=="v") G=G+theme(axis.ticks.x=gB(),axis.text.x=gB())+xlim(0,wd) #X #l 7 U 7 ;%

if(p=="h") G=G+theme(axis.ticks.y=gB(),axis.text.y=gB())+ylim(0,wd) #Y # 7 U 7 ;%

PH A [
G=gLg(G,Ly,Lx); G=9Z(G,z,z); G=gF(G,f); G=gL(G,Im,Ix,ly,lg,f,T); G
#LK Sl Z2 B e BHAG SR 7 o+ o M A X Ll T XL G
YHRA N EAR

gPointNum=function(N,w,c){nr=Len(N); R=rep(16,nr)
if(w|lc==") for(i in 1:nr){if(substr(N[i],1,2)=="V:") R[i]=1}; R
} #gBiplot AR 1 > &5

gPower=function(f,t,e=.5,cl=.95,side="t",test="b',B=NULL,It="Power’,
Ix="Frequency',ly="Probability’,Ic="n",sz=6.5,a=NULL){
#f:freq.,t:total,e:expected p.,cl:conf.level,A:range,g:breaks,
#1t,1x,ly: label, sz:label size, a:angle

#side="t":two-sided,'g":greter,'l":less
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#test="b":binomial t.
if(side=='s") side="t'
if(test=="b"){
r=f/t
if(f<t/2) {ql=gbinom(0.001,t,r); g2=gbinom(0.999,t,e); pl=r; p2=e}
else  {gql=gbinom(0.001,t,e); q2=qbinom(0.999,t,r); pl=e; p2=r}
A=qgbinom(0.001,t,p1):gbinom(0.999,t,p2)
if(is.null(a)) a=ifelse(Len(B)>=20,90,0)
H1l=dbinom(A,t,r); HO=dbinom(A,t,e) #r: ratio of H1
if(side=="t") {
cvl=qgbinom((1-cl)/2,t,e) #cvl: lower critical value
cv2=gbinom((1+cl)/2,t,e) #cv2: upper critical value
pwl=pbinom(cvl-1,t,r);pw2=pbinom(cv2,t,r,F);b=1-pwl-pw2
}
if(side=="g') {cv=gbinom(cl,t,e); pw=pbinom(cv,t,r,F);b=1-pw}
if(side=="I") {cv=gbinom(1-cl,t,e);pw=pbinom(cv-1,t,r);b=1-pw}
}
D=DF(x=rep(A,2),prob=c(HO0,H1),Dist=rep(c('"HO','"H1"),each=Len(A)))
G=ggplot(D,aes(x=D[,1],y=D[,2],color=D[,3]))+geom_line(linewidth=1)
G=G+scale_color_manual(values=c('"HO'="lightblue’,"H1'="pink")) #color of lines
if(is.null(B)) G=G+scale_x_continuous(expand=c(.4,.4)) #espand X axis
else G=G+scale_x_continuous(breaks=B,expand=c(.4,.4)) #espand X axis
if(a==0) G=G+theme(axis.text.x=element_text(angle=0,hjust=.5,vjust=.5))
else G=G+theme(axis.text.x=element_text(angle=90,hjust=1,vjust=.5))
betal=' Beta¥n '& FM(b,3); beta2="Beta ¥n'&FM(b,3)&" '
power='Power¥n'&FM(pw,3)
if(lc=="n") Ic="(E:exp.p., R:ratio, C:crit.v.)’
G=G+labs(title=It,x=Ix,y=ly,caption=Ic)
G=G+geom_hline(yintercept=0,linetype=1,color="'gray10")
G=G+geom_vline(xintercept=t*e,linetype=3,color="blue")
G=G+geom_vline(xintercept=t*r,linetype=3,color="red")
m=max(D[,2])
if(f<t/2) { # left

G=G+geom_text(x=g2,y=.8*m,label="H.0',color="blue’,fontface="bold', hjust=0,size=sz/2

)
G=G+geom_segment(x=q2,xend=t*e,y=.8*m,yend=.8*m, color="gray10",linetype=3)
G=G+geom_text(x=q2,y=.7*m,label="E: '&FM(e,3),color="blue’,hjust=0,size=s2/2)

G=G+geom_segment(x=q2,xend=t*e,y=.7*m,yend=.7*m, color="gray10", linetype=3)
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G=G+geom_text(x=ql,y=.8*m,label="H.1",color="red',fontface="bold',hjust=1,size=s2/2)
G=G+geom_segment(x=ql,xend=t*r,y=.8*m,yend=.8*m, color="gray10",linetype=3)
G=G+geom_text(x=ql,y=.7*m,label='R: '&FM(r,3),color="red',hjust=1,size=sz/2)
G=G+geom_segment(x=ql,xend=t*r,y=.7*m,yend=.7*m, color="gray10",linetype=3)

} else{ # right

G=G+geom_text(x=ql,y=.8*m,label="H.0",color="blue’,fontface='bold' hjust=1,size=sz/2
)
G=G+geom_segment(x=ql,xend=t*e,y=.8*m,yend=.8*m, color="gray10", linetype=3)
G=G+geom_text(x=ql,y=.7*m,label="E: '&FM(e,3),color="blue’',hjust=1,size=sz/2)

G=G+geom_segment(x=ql,xend=t*e,y=.7*m,yend=.7*m, color="gray10", linetype=3)

G=G+geom_text(x=q2,y=.8*m,label="H.1',color="red’,fontface="bold’,hjust=0,size=sz/2)
G=G+geom_segment(x=qg2,xend=t*r,y=.8*m,yend=.8*m, color="gray10",linetype=3)
G=G+geom_text(x=q2,y=.7*m,label="R: '&FM(r,3),color="red',hjust=0,size=sz/2)
G=G+geom_segment(x=qg2,xend=t*r,y=.7*m,yend=.7*m, color="gray10",linetype=3)

}

if(side=="t") {
x1l=cvl1-.5; x2=cv2+.5 #points of critical value
powerl="Power¥n'&FM(pw1l,3); power2="Power¥n'&FM(pw2,3)
G=G+geom_vline(xintercept=x1,linetype=2,color="gray30")
G=G+geom_vline(xintercept=x2,linetype=2,color="gray30')
G=G+geom_text(x=x1l,y=.6*m,label="-C: '&cvl,color="grayl0' hjust=0,size=sz2/2)
G=G+geom_text(x=x2,y=.5*m,label="C: '&cv2&'-',color="grayl0',hjust=1,size=sz/2)
G=G+geom_text(x=x1,y=.3*m,label=powerl,color='red',hjust=1.2,size=s2/2)
G=G+geom_text(x=x2,y=.3*m,label=power2,color="red’,hjust=-0.2,size=s2/2)
if(r<e) G=G+geom_text(x=x1,y=.3*m,label=betal,color="black’,hjust=0,size=s2/2)
else G=G+geom_text(x=x2,y=.3*m,label=beta2,color="black’',hjust=1,size=sz/2)

}

if(side=="g") {
x1l=cv+.5 #point of critical value
G=G+geom_vline(xintercept=x1,linetype=2,color="'gray30")
G=G+geom_text(x=x1,y=.5*m,label="C: '&cv&'-',color="gray10', hjust=1,size=sz/2)
G=G+geom_text(x=x1,y=.3*m,label=power,color="red',hjust=-0.2,size=sz/2)
G=G+geom_text(x=x1,y=.3*m,label=beta2,color="black’,hjust=1,size=s2/2)

}

if(side=="1") {
x1=cv-.5 #point of critical value
G=G+geom_vline(xintercept=x1,linetype=2,color="'gray30")

G=G+geom_text(x=x1,y=.5*m,label="-C: '&cv,color="gray10',hjust=0,size=sz/2)
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G=G+geom_text(x=x1,y=.3*m,label=power,color="red', hjust=1.2,size=sz/2)
G=G+geom_text(x=x1,y=.3*m,label=betal,color="black’,hjust=0,size=sz/2)
}
G+theme(legend.position="none')+gLabelSize(sz)+
theme(plot.caption=element_text(hjust=.5))

} #Power analysis

gPowerMatrix=function(D,Ix="Value',ly="Frequency',Igl="Bar:',Ig2="Line:',n=",a=0){
D=DF(D); nc=NC(D)

A=NULL; for(i in 1:nc) A=c(A,FreqDistVec(D[,i]))

Me=rowMeans(D); Dp=Dpower(1:NR(D),Me)

D2=DF(Me,Dp[[3]]); ird=1-DM(D2,'r')[1,2]

D1=DF(D,Power.dist.=Dp[[3]])

Ix=Ix&" (ird: '&FM(ird,3)&", intercept:'&FM(Dp[[1]].1)&', slope:"&FM(Dp[[2]],1) &")
‘& n

G=gBarsLine(D1,Ix,ly,lg1,192); gA(G,a)

}#Power dist. of matrix in bars-line chart (n:comment, a:angle of x)

gQQ=function(A) { #A: numeric vector ex. A=c(5.3, 4.1, 4.5, 2.3, 2.6)
#https://qgiita.com/TSeri/items/e0228f877cch22f5dbc9
As=sort(A); Pt=(1:Len(As)-0.5)/Len(As) #percentile
Xn=gnorm(Pt); D=DF(Theoretical=As, Observed=Xn)
y=quantile(As,c(0.25,0.75),type=7); z=qnorm(c(0.25,0.75))#Q1/Q3 in normal dist.
slope=diff(y)/diff(z); inte=y[1]-slope*z[1]
ggplot(D,aes(y=Theoretical,x=Observed))+
geom_point(shape=1)+geom_abline(intercept=inte,slope=slope,
color="red",linetype="dashed")+
xlab("Theoretical quantiles”)+ylab("Observed quantiles")
} #QQ plot ex:
# A=c(5.3, 4.1, 3.1, 2.3, 2.3,7.1); gQQ(A)
# gqnorm(A); qqline(A, col="red")

Gram2=function(D, sel=F){
dd=NULL
for(i in 1:Len(D)){
str="#' & D[i,'Fonema'] & '#'; len=Len(str)-1
for(j in 1:len){
rt=Mid(str,j,1) & Mid(str,j+1,1)
if(is.null(dd[rt]) || is.na(dd[rt])) {dd[rt]=0}
dd[rt]=dd[rt]+DJi,'Frec’]
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3
if(sel) sort(dd, T) else dd[order(names(dd))]

Y# 2 kR (2 gramas) Ar: CF X2 kL, sel=T:names T Y — b

gRb=function(D,x1,x2,color){
geom_ribbon(data=subset(D,x>=x1&x<=x2),aes(ymin=0,ymax=y),fill=color,alpha=.4)

} #ribbon

Grep=function(D,col=1,re,ic=T,iv=F,fx=F,p=T){
# General grep. col:column,re:regex,ic:ignore-case,iv:invert,fx:fix,p:print
library(stringr); D=DF(D)
if(str_detect(re,' [<>=]¥¥.?2¥¥d")){ #5fE : iv.'=4','>=4"
fd=FindRE(re," ¥¥.?¥¥d"); op=Left(re,fd-1); nm=as.numeric(Mid(re,fd))
if(op=="=") A=which(ifelse(D[,col]==nm,T,F))
if(op=="<") A=which(ifelse(D[,col]<nm,T,F))
iflop==">") A=which(ifelse(D[,col]>nm,T,F))
if(op=="<="lop=="=<") A=which(ifelse(D[,col]<=nm,T,F))
if(op==">="lop=="=>") A=which(ifelse(D[,col]>=nm,T,F))
Yelse if(col==0){
if(fx&&iv) A=which(RN(D)!=re)
else if(fx) A=which(rownames(D)==re)
else A=grep(re, RN(D),ic,invert=iv,fixed=fx,perl=T)
Yelse{ #letter: iv.'abc’
if(fx&&iv) A=which(D[,col]!=re)
else if(fx) A=which(D[,col]==re)
else A=grep(re,D[,col],ic,invert=iv,fixed=fx,perl=T)
}
if(NC(D)==1) {print(L(D[A,1])); return(D[A,1])}
if(p) print(L(D[A.])); D[A]
} #Grep(D,'mag’,'<5") iv:exclude, fx:literal

GREP=function(D,str,sepl=",",sep2="",p=T){
# Grep multiple. str=col:regex,p:print. ex.str="1:"LE$,3:a¥¥.1[2-5]00%'
Ss=Sep(str,sepl)
for(i in 1:Len(Ss)){
S=Sep(Ss[i],sep2)
co=as.numeric(S[1]); re=S[2]
ic=ifelse(is.na(S[3]), F, ifelse(S[3]=="T",T,F))
iv=ifelse(is.na(S[4]), F, ifelse(S[4]=="T",T,F))
fx=ifelse(is.na(S[5]), F, ifelse(S[5]=="T",T,F))
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D=Grep(D,co,re,ic,iv,fx,p)
}; D
}

gRepColor=function(A=D,c){
for (i in 1:Len(A)){A[i]=gReplaceColor(A[i],c)}; A
Y #E0F A O 4 E# % c='V=>blue,... T E # (K — 313 black)

gReplaceColor=function(str,c){
P=Split(c); rep="black’
for (i in 1:Len(P)){
p=Split(P[i],'=>"); if(is.na(p[2])){p[2]="}
if(str_detect(str,Add('N',p[1]))){rep=p[2]} #7& H — £
}

rep=ReplaceStr(rep,'*b$=>#039, c$=>#c30,g$=>#360,"0$=>#f60, pS=>#c0c, r$=>#f1
1%) #3054

rep=str_replace_all(rep," #(.)(.)(.)$' '#¥¥1¥¥1¥¥I¥¥I¥Y3I¥¥3") #ex.#123=>#112233

rep
Y ACFH str & r="pl=>rl,p2=>r2" TE#; ic=T: K/NCF KB 7 L; iniifE 8 —

gSave=function(G,f="@.png',w=600,h=0,r=2/3,d=600,s=T){
#Save-graph. G:graph obj,f:file-name,w:width,h:height,d:dpi,s:show
if(h==0) h=w*r
ggsave(plot=G,filename=f,width=w*.2646,height=h*.2646,units='mm’,dpi=d)
if(s) if(interactive()) utils::browseURL(f) # show

}

#gSave(p=G,f="x.jpg',w=300,h=200,d=600)

#p: /7 7 AT Y =7 b7 7 A V4, wilE (cm),h:E & (cm),d:dpi

#ggsave(“cairo.png”, type = "cairo")

gScale=function(E=D,Im=",Ix=",ly=",1g=",f=12,Lx=F,Ly=F,z=F,a=90,na=90,
p='h',d='both’', wd=10,nd=-1){

#E:L BT — & Im,Ix, My, lg: T L £ 7 > b0 X Lxced Bl (x), Ly &F $d (y),

#z W fh B ow PR AR e 30T A nac BB A B wd: 2 T 7 O nd AT 44 O AL (B

#p B (VUME R M, A AT 4 O BB 5 [ (hoth', XYY,

E=cbind(E,EquiDis(E[,1], wd)); colnames(E)=VT('vx,equi'); pt=wd/10; if(nd<0)
nd=wd*.3 #5114 ; wd: 7" 7 7 O g ;pt s O L& ;nd: AT 4 O L E

if(p=="h") G=ggplot(E,aes(vx,pt)); if(p=="v') G=ggplot(E,aes(pt,vx)) #H{[X; #itX

if(p=="h"){ #H
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ps=ifelse(a==0, .05, 0); pk=ifelse(a==0, .85, .95); hj=ifelse(a==0, .5, 0);
hk=ifelse(a==0, .5, 1)

G=G+geom_text(aes(x=equi, y=nd+ps, label=rownames(E)), hjust=hj, size=f/4,
color='gray20', angle=a) # X F

G=G+geom_text(aes(x=equi, y=pk, label=sprintf('%.3f', vx)), hjust=hk, size=f/4,
color='gray20', angle=na) # %1

G=G+theme(axis.ticks.y=gB(), axis.text.y=gB())+xlim(0,wd)+ylim(0,1) #Y fh 2~ U 7 ;
0 B X

G=G+geom_segment(x=0, y=pt, xend=wd, yend=pt, color='grayl5', linetype=3,
linewidth=.5) # A /47 — /L (Fi#)

G=G+geom_segment(data=E, aes(x=vx, y=pt, xend=equi+.01, yend=nd-.02),
color='gray50', linetype=1, linewidth=.5) # i & ##

# for(i in 1: NR(E)){

# G=G+geom_segment(x=EJi,1], y=pt, xend=E[i,2]+.01, yend=nd-.02, color="gray50’,
linetype=1, linewidth=.5) # ¥ f&

#}

}

if(p=="v"){ #iit

G=G+geom_text(aes(y=equi, x=nd, label=rownames(E)), hjust=0, size=f/4,

color='gray20', angle=a) # ¥
G=G+geom_text(aes(y=equi, x=.95, label=sprintf('%.3f', vx)), hjust=1, size=f/4,
color='gray20', angle=na) # &
G=G+theme(axis.ticks.x=gB(), axis.text.x=gB())+xlim(0,1)+ylim(0,wd) #X 2~ U 7 ;
0 [ e X
G=G+geom_segment(x=pt, y=0, xend=pt, yend=wd, color='grayl5', linetype=3,
linewidth=.5) # % 7 — /L (HE#R)
G=G+geom_segment(data=E, aes(x=pt, y=vx, xend=nd-.02, yend=equi+.01),
color='gray50', linetype=1, linewidth=.5) # 3 & ##
# for(i in 1: NR(E)){
# G=G+geom_segment(y=EJi,1], x=pt, yend=E[i,2]+.01, xend=nd-.02, color="gray50’,
linetype=1, linewidth=.5) # & #&
#}
}
G=G+geom_point(shape=16,size=1.5,color="black') #7 8 f > b D% 4 X/|Hh 7 —/H &
G=G+theme(plot.margin = unit(c(2,2,2,2), "mm")) # v v h~—I> t,r, b, |
G=gLg(G,Ly,Lx); G=9Z(G,z,z); G=gF(G,f); G=gL(G,Im,Ix,ly,lg,f,T); G
#L:xEH 5 dh; Z: B v BR AR R 7 4 > B A R Ll T N G

GSd=function(A) exp(SDp(log(A))) # % {a 12 % {7 7=
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GSdz=function(A) exp(SDp(log(A+1))) #%& ] 12 % {F 7% (+1)

gSecurity=function(f,t,e=.5,cl=.95,side="t",test="b",B=NULL,
a=NULL,It="Security',Ix="Frequency',ly="Probability',Ic="n",s2=6.5){
#f:freq.,t:total,e:expected p.,cl:conf.level,B:breaks (seq),
#a:angle,lt,Ixmly:label,sz:label size
#side='s":selective,t":two-sided,'g":greter,"'l":less
#test="b":binomial t.
if(side=='s") side="t'
# if(is.null(A)) A=gbinom(0.001,t,e):gbinom(0.999,t,e)
# if(b==0) B=A else B=seq(min(A),max(A),b)
gl=qbinom(0.001,t,e); g2=qbinom(0.999,t,e); A=ql:q2
#if(is.null(A)) A=ql:q2; if(b==0) B=A else B=seq(ql,q92,b)
if(is.null(a)) a=ifelse(Len(B)>=20,90,0)
if(test=="b"){
if(side=="t") {
pbl=(1-cl)/2;cvli=gbinom(pbl,t,e) #cvl: lower critical value
pb2=(1+cl)/2;cv2=gbinom(pb2,t,e) #cv2: upper critical value
pl=pbinom(f,t,e); p2=ifelse(f==0,1,pbinom(f-1,t,e,F))
p=2*min(pl,p2,0.5)
}
if(side=="g") {pb=cl; cv=gbinom(pb,t,e); p=ifelse(f==0,1,pbinom(f-1,t,e,F))}
if(side=="Il') {pb=1-cl; cv=gbinom(pb,t,e);p=pbinom(f,t,e)}
r=f/t; HO=dbinom(A,t,e) #r: ratio of H1
}
s=1-p; p=FM(p,3); s=FM(s,3)
D=DF(x=A,prob=HO0)
G=ggplot(D,aes(x=D[,1],y=D[,2]))+geom_line(linewidth=1,color="lightblue")
if(is.null(B)) G=G+scale_x_continuous(expand=c(.4,.4)) #espand X axis
else G=G+scale_x_continuous(breaks=B,expand=c(.4,.4)) #espand X axis
if(a==0) G=G+theme(axis.text.x=element_text(angle=0,hjust=.5,vjust=.5))
else  G=G+theme(axis.text.x=element_text(angle=90,hjust=1,vjust=.5))
if(lc=="n") lc="(E:Exp.p., C:crit.v., p:prob., F:freq., S:sec., R:risk)’
G=G+labs(title=It,x=Ix,y=ly,caption=Ic)
G=G+geom_hline(yintercept=0,linetype=1,color="gray10’)
m=max(D[,2])
G=G+geom_text(x=t*e,y=.8*m,label="H.0",color="blue’,fontface="bold',size=sz/2)
G=G+geom_text(x=t*e,y=.7*m,label="E: '& FM(e,3),color="blue’,size=sz/2)
if(side=="t") {
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x1l=cv1-.5; x2=cv2+.5 #points of critical value
G=G+geom_vline(xintercept=x1,linetype=2,color="'gray30’)
G=G+geom_vline(xintercept=x2,linetype=2,color="'gray30")
G=G+geom_text(x=ql,y=.9*m,label='C: '&cvl,color="gray10',hjust=1,size=sz/2)
G=G+geom_text(x=ql,y=.8*m,label="p: '&pb1,color="gray10',hjust=1,size=sz/2)
G=G+geom_text(x=92,y=.9*m,label='C: '&cv2,color="gray10',hjust=0,size=sz/2)
G=G+geom_text(x=92,y=.8*m,label="p: '&pb2,color="gray10',hjust=0,size=sz/2)
G=G+geom_segment(x=ql,xend=x1,y=.9*m,yend=.9*m, color="gray10",linetype=3)
G=G+geom_segment(x=ql,xend=x1,y=.8*m,yend=.8*m, color="gray10",linetype=3)
G=G+geom_segment(x=¢2,xend=x2,y=.9*m,yend=.9*m, color="gray10",linetype=3)
G=G+geom_segment(x=¢2,xend=x2,y=.8*m,yend=.8*m, color="gray10",linetype=3)

}

if(side=='g") {
x2=cv+.5 #point of critical value
G=G+geom_vline(xintercept=x2,linetype=2,color="gray30")
G=G+geom_text(x=q2,y=.9*m,label="C: '&cv,color="gray10’,hjust=0,size=sz/2)
G=G+geom_text(x=q2,y=.8*m,label="p: '&pb,color="gray10’,hjust=0,size=sz/2)
G=G+geom_segment(x=g2,xend=x2,y=.9*m,yend=.9*m, color="gray10",linetype=3)
G=G+geom_segment(x=g2,xend=x2,y=.8*m,yend=.8*m, color="gray10",linetype=3)

}

if(side=="1") {
x1l=cv-.5 #point of critical value
G=G+geom_vline(xintercept=x1,linetype=2,color="gray30")
G=G+geom_text(x=ql,y=.9*m,label="C: '&cv,color="gray10',hjust=1,size=sz/2)
G=G+geom_text(x=ql,y=.8*m,label="p: '&pb,color="grayl10', hjust=1,size=sz/2)
G=G+geom_segment(x=gl,xend=x1,y=.9*m,yend=.9*m, color="gray10",linetype=3)
G=G+geom_segment(x=gl,xend=x1,y=.8*m,yend=.8*m, color="gray10", linetype=3)

}

G=G+geom_vline(xintercept=f,linetype=1,color="'red’)

G=G+geom_text(x=f,y=.4*m,label=" F:'&f,color="red’',hjust=0,size=sz/2)

if(f<t/2) {
G=G+geom_text(x=ql,y=.2*m,label='S: '&s,color="blue’,hjust=1,size=s2/2)
G=G+geom_text(x=ql,y=.1*m,label="R: '&p,color="blue’,hjust=1,size=s2/2)
G=G+geom_segment(x=ql,xend=f,y=.2*m,yend=.2*m, color="gray10",linetype=3)
G=G+geom_segment(x=ql,xend=f,y=.1*m,yend=.1*m, color="gray10",linetype=3)

}

else{
G=G+geom_text(x=q2,y=.2*m,label='S: '&s,color="blue’,hjust=0,size=s2/2)
G=G+geom_text(x=q2,y=.1*m,label="R: '&p,color="blue’,hjust=0,size=s2/2)
G=G+geom_segment(x=q2,xend=f,y=.2*m,yend=.2*m, color="gray10",linetype=3)
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G=G+geom_segment(x=02,xend=f,y=.1*m,yend=.1*m, color="gray10" linetype=3)
}
G+theme(legend.position="none")+gLabelSize(sz)+
theme(plot.caption=element_text(hjust=.5))
} # Graph of security
#gSecurity(40,100,side="t")

gSquare=function(A=D,a=0,d=0,dx=1,dy=1,f=12,nl=0,Im=",Ix=",ly=",Ig=",m=3,t=F,mx
=0, s=1/2,ba=T,po=T,hI=T,vI=T,sp=T){
#ViREX arX dil 44 A R do/ N B HT L dx,dy: XY Bl R oy B S E T o+ > b, ol Bl A
Im, Ix, ly, Ig: 7 <1,
#m: oA 14T, 2:40, 34740t #EE o mx: A KA (0: 7 — & & KIE), s: 8 %% (1,
1/2),ba:/N— ,po:AR A > b hEREHR, vIERR sp: A <1 v K
if(t) A=t(A); X=A# & ; Xooo 7 — ¥
for(i in 1:NC(A)) {A=ReplaceC(A,i,'[.*=>;.*:=>"};
A=AsNum(A) # 52| H L EE1k
Rm=Rnd(rowMeans(A),1); Cm=Rnd(colMeans(A),1)
if(m==1) {Mx=apply(A,1,max); A=chind(A,M=Rm); X=cbind(X,M=Rm)} # . 17
if(m==2) {Mx=apply(A,2,max); A=rbind(A,M=Cm); X=rbind(X,M=Cm)} # FE#J: 5
if(m==3) {A=cbind(A,M=Rm); X=cbind(X,M=Rm);
A=rbind(A,M=Rnd(colMeans(A),1)); X=rbind(X,M=Rnd(colMeans(A),1))} # ¥ : 1T
4l
nr=NR(A); nc=NC(A); Rn=rownames(A); Cn=colnames(A); wW=M2D(X,T);
D=M2D(A,T); gray='grayl10’
As1=DF(Rn,nr:1); D[,1]=ReplaceAso(D[,1],Asl) # 174 % & &I
As2=DF(Cn,1:nc); D[,2]=ReplaceAso(D[,2],As2) # %4 % & 5T
mx=ifelse(mx==0, max(D[,3]), mx); Sz=(D[,3]/mx)”*s; Na=Nb=NULL # HfA D K& X
ZSsETD
df=DF(w1=WI[,2], w2=W|[,1], v1=D[,2], v2=DI[,1], n=WI,3], Size=Sz, nx=DJ[,2]+Sz,
ny=D[,1]+Sz)
for(i in L:NR(df)){# #EM A T — & 1F ik
x=df[i,3]; if(df[i,4]'=1) y=df[i,4]-1 else y=df[i,4]
Na[i]=df[df$vi==x & df$v2==y,]['nx'] # HE#E O B 45 5L
Nb[i]=df[df$vi==x & df$v2==y,]['ny'] # #HEH DK T &
}
Na=as.numeric(Na); Nb=as.numeric(Nb); df=cbind(df,na=Na,nb=Nb)

if(vl & hl==F) {df[,'ny']=df[,'v2']; df[,'nb']=ifelse(df[,'v2]==1,1,df[,'v2']-1)} # HEHR D
7
if(hl & vl==F) {df[,'nx']=df[,'v1']; df[,'na']=ifelse(df[,'v1]==1,1,df[,'v1']-1)} # HEHR D

99



Fr

G=ggplot(df)+theme(panel.grid=gB(),
panel.background=element_rect(fill="gray95"),axis.ticks=gB())

E=M2D(X,F); E[,1]=ReplaceAso(E[,1],As1); E[,2]=ReplaceAso(E[,2],As2);
E=DF(V1=E[,2], V2=E[, 1) # E: ¥ A LV & — ¥

G=G+geom_tile(data=E,aes(x=v1, y=v2),fill="gray95',color="white',alpha=0.9,lwd=1) #
B o =>4 1 L

if(ba) G=G+geom_rect(aes(xmin=v1-.5, Xmax=v1+Size-.5, ymin=v2-.5,
ymax=v2+Size-.5), fill=gray, color="white', alpha=.2) # VU f}

if (nl==0) G=G+geom_text(aes(x=v1l+.5-.5, y=v2+.2-.5, label=FM(n,d,sel=sp)),
hjust=.5, size=f/4, color='gray20', angle=0) # %f& nl==

else  G=G+geom_text(aes(x=v1+.5-.5, y=v2+.7-.5, label=FM(n,d,sel=sp)), hjust=1,
size=f/4, color='gray20', angle=90) # #%f& nl==90

G=G+scale_x_discrete(limits=factor(1:nc), labels=Cn,guide=guide_axis(n.dodge=dx),
expand=expansion(mult=c(.01,.01)),position="top") # X #H 7 <)L exp(f * £)

G=G+scale_y_discrete(limits=factor(1:nr), labels=rev(Rn),
guide=guide_axis(n.dodge=dy), expand=expansion(mult=c(.02,.02))) # Y i#h 7 <
exp(F + 1)

G=G+theme(axis.text.x=element_text(angle=a, vjust=ifelse(a==0,.5,0),
hjust=ifelse(a==0,.5,0))) # X il 7 ~ v

G=G+theme(axis.text.y=element_text(vjust=.5,hjust=0, color="'gray20")) # Y #i o 7 5

df=df[complete.cases(df),] # NA 28 & 51T % (& %

if(po) G=G+geom_point(aes(x=nx-.5, y=ny-.5, group=vl), color="black', size=1,
alpha=1.0) # &4 > b

if(hl) G=G+geom_line(aes(x=nx-.5, y=ny-.5, group=v2), color=gray, alpha=.3) # #§5
RE

if(vl) G=G+geom_segment(data=df,aes(x=nx-.5, y=ny-.5, xend=na-.5, yend=nb-.5),
color=gray, linetype=4, alpha=.3) # fit J7 If] ##

if(m==1m==3) G=G+geom_vline(xintercept=nc-.5, color='gray20', linewidth=.5,
alpha=1) # fEX ) v &

if(m==2|m==3) G=G+geom_hline(yintercept=2-.5, color='gray20', linewidth=.5,
alpha=1) # REIX )Y #

if(m==1|m==3) {w=(nr:1)+(as.numeric(A[,nc])/mx)"s; Dc=DF(x1=rep(1,nr),
x2=rep(nc+1,nr), yl=w, y2=w)} # % F-¥ 5 — ¥

if(m==1|m==3) G=G+geom_segment(data=Dc, aes(x=x1-.5, y=y1l-.5,

xend=x2-.5,yend=y2-.5),color=gray, linetype=3, alpha=.5) # EHRH 2 v I
if(m==2|m==3) {w=(1:nc)+(as.numeric(A[nr,])/mx)"s; Dc=DF(x1=w, X2=w,
yl=rep(1,nc), y2=rep(nr+1,nc))} # F ¥ T — & **x*
if(m==2|m==3) G=G+geom_segment(data=Dc, aes(x=x1-.5, y=y1l-.5,
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xend=x2-.5,yend=y2-.5),color=gray, linetype=3, alpha=.5) # F#HtHE 7 2 v k
G=gF(G,f); G=gL(G,Im,Ix,ly,lg,f); G+theme(plot.margin=margin(t=2, r=5, b=2, I=5,

"mm™"))+coord_cartesian(clip = "off")

Y# V£ 27 7 Square graph

GsubD=function(s,r,D){
for(i in 1:NC(D)){D[,i]=gsub(s,r,D[,i])}; D
} #gsub & DF T AT
#D=DF(N=V('a,b,d"), A=V('x,a,y")); GsubD('a',’z",D)

gSz=function(sz) update_geom_defaults("text",list(size=sz)) #Font size

gT=function(G,X,Y){ ##lh % 4 kL
G+theme(line=gB(),axis.ticks=gB())
if(Len(X)==1) G=G+theme(axis.title.y=gB(),axis.text.y=gB())
if(Len(Y)==1) G=G+theme(axis.title.x=gB(),axis.text.x=gB()); G
}

gTile=function(D,E=NULL,d=0,c=T,a=F,dx=1,dy=1,f=10,mx=0,
Im=",Ix=",ly=",l1g=",w=T){
#E:output df,d:diagonal=0:none/1:row/2:col/3:both,c:color,a:angle-x,
#dx,dy:dodge,f:font,Im,Ix,ly,lg:label,mx:max-size,w:white
if(is.null(E)) E=FM(D) else{rownames(E)=RN(D);colnames(E)=CN(D)}
D=Diagonal(D,d)$df; D=D[NR(D):1,]; E=E[RN(D),CN(D)]; D=NA2zero(D)
Rn=RN(D); Cn=CN(D); D=M2Long(D); E=M2Long(E); E$n[is.na(E$n)]="<N>'
Z=abs(NA2zero(D[,5]));if(mx==0) mx=Max(Z); S=sqrt(Z/mx)#size of tile
wh='white';cpos=IE(c,'skyblue’,'gray40');cneg=IE(c,'#ff7777',wh) #color:pos; neg
ggplot(D, aes(x=c, y=r))+
geom_tile(width=1, height=1,fill=wh,color="gray90')+ #tile:frame
geom_tile(aes(fill=n),width=S,height=S,color=IE(c,wh,'gray"))+ #tile:data
uSFG2(l=cneg,m=wh,h=cpos)+ #scale_fill_gradient2: low, mid, high
uTX(D$c,D$r,E$n,f/3.7,a)+uSD(T,Cn,dx)+uSD(F,Rn,dy)+ #text+scale_discrete
uTM(w,f,a,lb=T,Ig=F,tI=T)+uMG(5)+uAX(a)+uLB(Im,Ix,ly)
#theme+margin+axis+label
} # Tile graph: gradient
#D=DF(a=c(1,2,3,4),b=c(3,8,11,20),c=c(4,9,10,15)); D; gTile(D,d=3,c=T)

gTile2=function(D,E=NULL,d=0,c=F,a=F,dx=1,dy=1,f=13,mx=0,
Im=",Ix=",ly=",1g="){

#E:output df,d:diagonal=0:none/1:row/2:col/3:both,c:color,a:angle-x,
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#dx,dy:dodge,f:font,Im,Ix,ly,lg:label,mx:max-size
if(is.null(E)) E=D else{rownames(E)=RN(D);colnames(E)=CN(D)}
D=Diagonal(D,d)$df; D=D[NR(D):1,]; E=E[RN(D),CN(D)]; D=NA2zero(D)
Rn=RN(D);Cn=CN(D);D=M2Long(D);E=M2Long(E); E$n[is.na(E$n)]="<N>'
Z=abs(NA2zero(DI[,5]));if(mx==0) mx=Max(Z);S=(Z/mx)M(1/1)/2# U A D K & X
W=DF(v1=D[,4],v2=D[,3],n=D[,5],e=E[,5],52=S) #e: 7 ~X /L
if(c){fp="skyblue';fn="pink'} else{fp='gray90';fn="white'}#fp:positive,fn:nega
Wselis.na(W$n)]="<N>"; W$fl=fp; WS$fI[W$n<0]=fn
G=ggplot(W)+geom_tile(aes(x=v1l,y=v2),fill='white',color="gray95',alpha=0.9,lwd=1)+
URT(WS$V1-W$sz, WSv1+WS$sz, WSv2-WSsz, WSv2+WS$sz, W$fl,'gray80',.5)+
uTX(W$v1,Wsv2,Wse,f/4,a)
G=G+uSD(T,Cn,dx)+uSD(F,Rn,dy) #scale_discrete: limit,label,dodge
G=G+uAX(a);# axis x-y
G=G+theme(panel.grid=gB(),axis.ticks=gB()) # no grid,ticks
G=gF(G,f); G=gL(G,Im,Ix,ly,lg,f); G+tuMG(5)#font, label, margin
} # Tile graph: square
#D=DF(a=c(1,2,3,4),b=c(3,8,11,20),c=c(4,9,10,15)); D; gTileDC2(D,d=3)

gTx=function(x,y,lab,color="black’,hj=0){

geom_text(x=x,y=y,label=lab,color=color,hjust=hj)}

gV=function(G,v){if(v) G+coord_flip() else G}##itIX

gVI=function(x,lt,cr,al=1) geom_vline(xintercept=x,linetype=It,color=cr,alpha=al)
#Vline

gZ=function(G,z,s=F){if(z) G+expand_limits(y=0) else G}# ¥ 1 [ #f il
#H## H ####
HM=function(A) Len(A)/sum(1/A) #harmonic mean HM(c(40,100))
#H## | ###H#

ID=function(Vt){

Vi=sort(Vt); len=Len(Vt); Vt[1]*(1/Vt[2]-sum(1/Vt[3:len]))

} # Index of directionality ¥ 454 (Vt: vector numerico)

IE=function(c,x,y) if(c) x else y #like ifelse
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IF=function(c,a,x) ifelse(c,x,ifelse(!'c,a,NULL)) #if (c) a <- x

Impute=function(X,f=mean,s=1){ #f=mean, median, s=1:17,2:%1,3: &
#X=AsNum(X);
W=X; Id=which(is.na(X), arr.ind=T)
if(s==1]s==2) {
for(i in 1:NR(1d)){
if(s==1) W[Id[i,1],1d[i,2]]=f(X[1d[i,1],], na.rm=T)
if(s==2) W[Id[i,1],1d[i,2]1=Ff(X[,1d[i,2]], na.rm=T)
}
Yelse W[ld]=median(X, na.rm=T); W

Y} #X B4 52 Imputation of missing value by mean/median

ImputeN=function(X,s=1){ #f=mean, median, s=1:17,2:%1,3: 4
X=AsNum(X); nr=NR(X); nc=NC(X); W=X; Id=which(is.na(X), arr.ind=T)
for(i in 1:NR(1d)){
r=Id[i,1]; c=Id[i,2]; cc=cr=2
if(c==1) {r1=0; cr=cr-1} else if(is.na(X[r,c-1])) {r1=0; cr=cr-1} else r1=X]r,c-1]
if(c==nc) {r2=0; cr=cr-1} else if(is.na(X[r,c+1])) {r2=0; cr=cr-1} else r2=X[r,c+1]
if(r==1) {c1=0; cc=cc-1} else if(is.na(X[r-1,c])) {c1=0; cc=cc-1} else c1=X[r-1,c]
if(r==nr) {c2=0; cc=cc-1} else if(is.na(X[r+1,c])) {c2=0; cc=cc-1} else c2=X][r+1,c]
if(s==1) WJr,c]=(r1+r2)/cr
if(s==2) WJr,c]=(cl+c2)/cc
if(s==3) WJr,c]=(cl+c2+rl+r2)/(cc+cr)
b w
YH#XRBEASE: BEBEME Impute missing data by neighborhood

Index=function(A,B){R=NULL;for(i in 1:Len(A))R=c(R,which(B==A[i]));R}
#A=c(8,7); B=c(1,5,8,3,7,8); Index(A,B) #index of AinB:367

Ineq=function(Vt){
m=max(Vt); s=sum(Vt); n=Len(Vt); 1-(s-m)/(m*(n-1))
} # Inequality R~ FEEME (VE BE~Z k)

Info=function(A, sel=F){ #A: #fE <7 kL (%) sel=T: relative, F: absolute
s=sum(A); r=0; len=Len(A); if(len==1) return(0)
for(i in 1:len){
p=Alil/s; r=r-p*log2(p)
}; if (sel) r/log2(len) else r

} # Information (statistic)
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IniSch=function(Str,Ini){
R=rep('N',Len(Str))
for(i in 1:Len(Str)){for(j in 1:Len(Ini)){
if(str_detect(Str[i],Add("M, Ini[iDN{R[i1=Ini[jI1}}}; R #5H 80 — &
Y} #REIA LR SR initial search (Strixt R LFER 7 bb, InER LFR T L)

Init=function(str,A){A[grepl('*'&str,A)][1]}
#Init("A',c('Name’','Age','Gen")) #=>'Age’

Initial=function(A) {
Al=substr(A,1,1); A2=table(Al)
B2=rep(0,Len(A2)); names(B2)=names(A2)
for(i in 1:Len(A1)){
x=Al[i]; if(A2[x]>1) {B2[x]=B2[x]+1; Al[i]=x&B2[x]}
1 Al
} #ERUH L al, a2, b, c, c2
#A=c("app", "ba", "ore", "av", "blu"); Initial(A)

InitPos=function(S, B){
W=sapply('"*'&S, function(x) grep(x,B)[1]); W[is.na(W)]=0; W
Y# GRS BT HERONME S —F B, B N — AELS (L YE)

InsertBlank=function(V,re=""@") {
L=list(); n=1
for(line in V) {
if (grepl(re, line)) {L[[n]]="";n=n + 1}
L[[n]]=line; n=n + 1
}; unlist(L)}
#V=c("Line 1","@Line 2", "Line 3"); InsertBlank(V)

Intersec=function(D,b=0){ # Intersections of df(A,B,...)

R=NULL; if(b>0) D=log(D,b)

for(i in 1:(NC(D)-1)){for(j in (i+1):NC(D)){

A=DI[,i];B=D[,j]; X=1:NR(D); C=which(diff(sign(A-B))!=0) #C:cross
It=lapply(C,function(i){ #It:intersections

x1=X[i]; x2=X[i+1]; al=A[i]; a2=A[i+1]; b1=B[i]; b2=B[i+1]
sl=(a2-al)/(x2-x1); s2=(b2-b1)/(x2-x1) #s1,s2:slope
il=al-s1*x1; i2=b1-s2*x1; X=(i2-i1)/(s1-s2); Y=s1*X+il #il,i2:intercept
DF(x=X,y=Y)}); R=rbind(R,do.call(rbind,It))}}
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if(b>0) R[,2]=b"R[,2]

R}
# D=DF(A=c(3,7,11,13,17,5,2,1),B=¢(25,20,15,10,5,3,3,3));D
# Intersec(D)

IP=function(f=",S=NULL,t=T,rn=F,cn=T){
Right=function(s,n){nc=nchar(s); x=nc-n+1; substr(s,x,nc)}
if(f==") D=IpCopy(rn,cn,t) #Clipboard
else if(Right(f,4)=="xIsx") D=IpExcel(f,S) #Excel file
else if(t) D=read.csv(f, sep="¥t"fileEncoding="UTF-8',na.strings="") #txt (csv)
else D=readLines(f,encoding="UTF-8") #txt file (lines)
D=DF(D)
if(rn==T) {rownames(D)=D[,1]; D=D[,-1]} #with row names
if(cn==F) {D=rbind(CN(D),D); colnames(D)=1:NC(D)} #with no col names
for(i in 1:NC(D)) if(all(IsNumeric(D[,i]))) D[,i]=as.numeric(D[,i])
colnames(D)=ReplA(colnames(D), X¥¥d+¥¥.=>")
if(NC(D)==1) D=D[,1]
print(L(D)); D
} #S: Excel sheet, t: tab separated value, rn:row name, cn:col name
# Input Ip(): clipboard, f="x.xlIsx": Excel, f="x.txt": txt file, rn:rowname, cn:colname
# D=IP('Inma/correl.txt',rn=T); L(D)
# D=IP('DQ/DQ-Tx.xIsx','Tx'); L(D) # 5 sec
# D=IP(); L(D)

IpCopy=function(rn=F,cn=T,t=T){
win=Sys.info()[1]=="Windows"
if(win) {
if(t) D=read.table(text=readClipboard(),sep="¥t" header=T, fill=T,quote = "¥b")
else {D=readClipboard(); return(D[-1])} # text
}else D=read.table(pipe(‘pbpaste’),header=T)
D=DF(D)
if(rn==T) {rownames(D)=D[,1]; D=DI[,-1]} #1774 ®»
if(cn==F) {D=rbind(CN(D),D); colnames(D)=1:NC(D)} #%4 72 L
for(i in 1:NC(D)){
if(all(IsNumeric(D[,i]))) D[,i]=as.numeric(D[,i])
}; D
} #1pCopy()

IpExcel=function(f,S){
PathExcel=function(path, sheet=NULL, rn=F,cn=T){
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library(readxl); temp=tempfile(fileext=".xIsx")
cmd=paste0("powershell -command ¥"Copy-ltem ", gsub("/","¥¥¥¥" path),
"' -Destination "',temp,"'¥"")
error_code=system(cmd)
D=read_xlsx(path=temp, sheet=sheet)
D=DF(D)
if(rn==T) {rownames(D)=D[,1]; D=D[,-1]} #with RN
if(cn==F) {D=rbind(CN(D),D); colnames(D)=1:NC(D)} #without CN
D
} # Path to Excel file
if(Yis.null(S)) print(S[1])
D=PathExcel(f,S[1],rn=F) # INPUT 40 sec
for(s in S[-1]){
print(s); E=PathExcel(f,s,rn=F) # INPUT 40 sec
colnames(E)=CN(D); D=rbind(D, E)
)

} #Input Excel file (f:book name, S:sheet name)

Ipj=function(fn="clipboard’){
con=file(fn,encoding="UTF-8"); on.exit(close(con))
In=readLines(con); nr=Len(In); nc=Len(Split(In[1],"¥t"))
mt=Split(In,"¥t"); mm=matrix(0,nr,nc)
k=0; for(i in L:nr){for(j in 1:nc){k=k+1; mml[i,j]l=mt[k]}}
dd=mm[-1,-1]; R=as.numeric(dd); R=matrix(R,NR(dd))
rownames(R)=mm[-1,1]; colnames(R)=mm[1,-1]; R

W7 — % A7) (fn: HAKGE tsv)

Ipm=function(fn="){
if(fn==") E=read.table(pipe('pbpaste'),header=T) #=2 £°— 5 — % MAC
if(fn==1){E=read.table(file.choose(),header=T,sep="¥t',encoding="UTF-8') #~7 7 1 /L
R
}else {E=read.table(fn,header=T,sep="¥t".encoding="UTF-8)} #7 7 A /L5 /&
if(IsStrM(E[,-1])){ #7 — % 7 L — A
return(g)
Yelse{ #%fE 47 %1
R=as.numeric(as.matrix(E[,-1])); R=matrix(R,NR(E)) #17 %1t
colnames(R)=CN(E[,-1]); rownames(R)=E[,1]; return(R)
}
Y #7 — 2 AJI(MAC) Ip():=2 v —F7 — %, Ip(1): 7 7 A VZR, Ip('x.txt): 7 7 A IV I5

=

rE
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IpWord=function(D){
#install.packages("officer") #read_docx
library(officer); library(dplyr)
content=docx_summary(read_docx(D))
filter(content, content_type=="paragraph")$text

} #lpWord("Inma/QA.docx™")

IsD=function(E=D)'data.frame'%in%class(E) #DF | &

Isin=function(x, C){x %in% R

Y# X DNELHI CICHEAE: xin C =>T

Isdp=function(C){T %in% str_detect(C,'¥¥p{Hiragana}|¥¥p{Katakana}|¥¥p{Han}")
Y} #B0 5 Clstr 12 B A RN EAE

IsJpD=function(E=D){
flg=F
for(i in 1:min(NR(E),5)){
for(j in 1:min(NC(E),5)){
if(1sJp(E[i,j1)) {flg=T; break}
1} flg
} #D:df,mt |12 B AFE N FAE

IsM=function(E=D){'matrix’ %in% class(E)
} #matrix f| &

IsN=function(E=D){!IsM(E)&!IsD(E)&!IsT(E)
}HEE (A T — )R

IsNum=function(x){all(x!=") & all(gsub('(¥¥d+|[0-9.,]1+| +)","",x)==")}
#ACE ) E ('1.2'=>T)

IsNumA=function(A){
all(Al=") & all(gsub('(¥¥d+|[0-9.,]+] +)",",A)=="
Y HEUE I E A(X 7 R V)
# A=c(1,2,3); IsNumA(A))
# A=VT('25, 30, 22, 28"); ISNumA(A)

IsNumCol=function(D){
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A=NULL: for(i in 1:NC(D)){A[i]=IsNumA(D[,i])}; which(A)
YHEES D F ST R
#D=DF(K=VT('a,b,c'), A=c(2,3,7)); IsNumCol(D)

IsNumD=function(D){
all(D!=") & all(GsubD('(¥¥d+|[0-9.,]+| +)',",D)=="
Y #ECEHE D('1.2'=>T)
# D=DF(N=c(1,2,3), A=c(2,3,7)); IsNumD(D)
# D=DF(N=VT('1,2,3'), A=VT('2,3,7")); IsNumD(D)

IsNumeric=function(str) lis.na(suppressWarnings(as.numeric(str)))
#EUAE P E (SCFE M & T, ex:'123")

IsStr=function(x){!'IsNum(x)
} #ICFHE

IsStrA=function(A){f=F; for (i in A){if(I1sStr(i)){f=T; break}}; f
YA HIE (BLA)

IsStrM=function(X){f=F; for (i in 1:NR(X)){ for (j in 1:NC(X)){
if(1sStr(X[i,j1)){f=T; break}

}; if(f){break} }; f

YHCTFHE (AT A1)

IsT=function(E=D){'table’ %in% class(E)
} #table ¥ &

HHHE ) #H#HHH

Join=function(A,s=',") {paste(A,collapse=s)} #fil 5| F 4% s TE

JoinC=function(df,x,sep=",") do.call(paste,c(df[x],sep=sep))
#df @ col 5% sep THEG L T FT M &R T

JustD=function(R=D, z=F){ #v.2021-12026
X=Trim(N2S(R))
for(i in 1:NC(X)){intmx=0; decmx=0
for(j in 1:NR(X)){s=X]j,i]
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if(IsNum(s)&Detect(s,'¥¥.")) {
intx=nchar(Extract(s,' *(¥¥d+)¥¥.")
decx=nchar(Extract(s,'¥¥.(¥¥d+)$"))

}else{intx=nchar(s); decx=0}

if(intx>intmx) {intmx=intx}

if(decx>decmx) {decmx=decx}

}

for(j in L:NR(X)){s=X[j,i]

if(IsNum(s)&Detect(s,'¥¥.")) {
intx=nchar(Extract(s,' *(¥¥d+)¥¥.")
decx=nchar(Extract(s,'¥¥.(¥¥d+)$"))
if(z) X[j,i]=Add(RepStr(' ',intmx-intx),s,RepStr('0',decmx-decx))
if(1z) X[j,i]=Add(RepStr(’ ',intmx-intx),s,RepStr(* ',decmx-decx))

}

if(IsNum(s)&!Detect(s,'¥¥.")) {
intx=nchar(s)
if(z) X[j,i]=Add(RepStr(" ',intmx-intx),s," ',RepStr('0',decmx))
if(1z) X[j,i]=Add(RepStr(' ',intmx-intx),s,RepStr(' ',decmx))

}

}

}; noquote(X)

Y #/0h B i 2 justification by decimal point

JustR=function(X){
for(i in 1:NC(X)){
X[,i]=as.character(X[,i]); X[is.na(X)]='"NA’
m=max(nchar(X[,i]),nchar(colnames(X)[i]))
X[,i]=sprintf('%'&m&'s', X[,i])
colnames(X)[i]=sprintf('%'&m&'s’, colnames(X)[i])
}; noquote(X)
Y #NECBEAT B & A i R

JustRrownames=function(X){
rownames(X)=as.character(rownames(X))
m=max(nchar(rownames(X)))
rownames(X)=sprintf('%'&m&'s', rownames(X)); X

Y #IT A B A &

#### K #HH##
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Kurt.r=function(A){n=Len(A); return(Kurt(A)*(n-1)/(n*n-3*n+3))}
#fH %} 52 Relative Kurtosis

Kurt=function(A) Mean((A-Mean(A))"4)/(SDp(A)"4) #L JE

Kwic=function(D,re,cs=F,ct=50){
#D[,1]: Tx, D[,2~]: Parameter, re:1E i 2 B, cs: K /N 3L 7 X B, ct: STHR 3CF- %%
A=K=P=I=NULL; n=0; nr=NR(D) #stringr
for(i in 1:nr){
print(i&' / '&nr)
tx=D[i,1]; Lc=ReLocate(tx,re,cs); if(Len(Lc)==0) next
for(j in 1:NR(Lc)){
pl=Lc[j,1]; p2=Lc[j,2]; n=n+1
ant=Right(Left(tx,p1-1),ct)
A[n]=ifelse(nchar(ant)>ct-10, CutLeft(ant), ant)
K[n]=Mid(tx,pl,p2-p1l+1)
pos=Left(Mid(tx,p2+1),ct)
P[n]=ifelse(nchar(pos)>ct-10, CutRight(pos), pos)
#1=rbind(1,D[i,-1])
I[n]=D[i,2] #1D
}#
} #i
if(ct==0) DF(I,K) else DF(I,A,K,P)
}JH#HKWIC 2> a—F &

Kwic2Tex=function(D,col_i,col_k){
library(dplyr); D=DF(I=D[,col_i],K=D[,col_k])
D%>%group_by(1)%>%summarise(K=paste(K,collapse=" "))%>%ungroup()
} #Kwic 7> 5 Text ~
# D=chind(ld=c("x","x","y","y","y","y"),Kw=c("a","b","c","d","e","f"))
# Kwic2Tex(D,1,2) #=>cbhind(l1=c("x","y"), K=c("a b", "c d e f"))
# Kwic2Tex=function(D,col_kw,col_id){
# as.vector(tapply(D[,col_kw],D[,col_id],function(x) paste(x,collapse="")))
#} #KWIC 7 5 text ~
# # D=chind(ld=c("x","x","y","y","y","y"),Kw=c("a","b","c","d","e","f"))
# # Kwic2Tex(D,2,1) #=>"a b", "c d e "

KwicAll=function(D) {
Kw=lapply(seq_len(NR(D)),function(i) {

tx=gsub("(¥¥W)"," ¥¥1 " DJi,2]); tx=trimws(gsub("¥¥s+"," " tx))
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W=unlist(strsplit(tx, "¥¥s+"))
DF(

id=rep(D[i,1],Len(W)),

ant=c("",head(W, -1)),kw =W,pos=c(tail(W, -1),"")
)

b))
do.call(rbind, Kw)

} #KWIC-all words
#D=DF(id=c(1,2,3),text = c("x y","xx yyy z","(¢dd?)")); D; KwicAll(D)

HHHE L ##HH

L=function(D,r=3,1=0,t=F,cn=F,n=F,cl=F){
#r:num of rows, l:limit,t:tail, cn:col.num, n: row/col names, cl:class
if (Len(D)==0) return('None")
if(is.vector(D)){
cat(' # Class:', class(D), '/ Length:',format(Len(D),big.mark=","))
} else{ # data frame
cat('# Name:', deparse(substitute(D))," / Class:’, class(D))
if(cn) colnames(D)=1:NC(D) & '.' & CN(D)
if(lis.null(NR(D))&!is.null(NC(D))){
cat(' / Rows:" format(NR(D),big.mark=","),"/ Cols:', NC(D))
if(n){
cat("¥n#Row names:', 1:min(NR(D),3)&"."& RN(D)[1:min(NR(D),3)],
'.."NR(D)&'.'&RN(D)[NR(D)])
cat("¥n#Col names:', 1:NC(D)&'.'&CN(D)&'."&class(D[]))
}

if(ch){
A=sapply(D, class); Ps=paste(hames(A)&'": '&A, collapse =", ")
cat("¥n#Col class:', Ps)
}
}
}
cat('¥n¥n")

if(1t) D=head(D,r) else D=tail(D,r)

if (1==0) return(D)

D[]=lapply(D,function(x)ifelse(is.character(x)& nchar(x)>I,substr(x,1,l)&
} #Look

L2M=function(df=D,t=F){
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R=NULL
for(i in 2:NC(D)){
X=xtabs(~df[,1]+df[,i])
if(t) colnames(X)=paste0(CN(df)[i],".",CN(X))
R=chind(R,X)
1R
} #3057 17 ¥ (D:ex.santander.txt)=> % fif 17 4]

Ldi=function(A=D){n=Len(A); mx=max(A); (mx*n - sum(A)) / (mx*(n - 1))}
#L T Atk $% (L-shaped distribution index)

Left=function(str,num){
substr(str, 1, num)

} #3CFF|/E izquierda de secuencia de letras

LeftAr=function(A,len=10){
B=sapply(A,function(x)Left(x,len));names(B)=NULL;B
Y# A A O FEFE O LM (ST Eclen)
#A=c("abcdefg"”,"123456"); LeftAr(A,3) #"abc" "123"

Len=function(x){
if(class(x)=="'data.frame’|class(x)=="matrix") {
if(NR(x)==1) NC(x) else NR(x)
} else length(x)
} # lengthod df/vt/scalar

Library=function(){
library(BSDA);library(clipr);library(data.table);library(dplyr);
library(knitr);library(ggplot2);library(ggrepel);library(ggtext);
library(gplots);library(grid);library(gridExtra);library(lattice);
library(leaflet);library(magrittr);library(maptools);library(MASS);
library(patchwork);library(pheatmap);library(psych);library(pwr);
library(RColorBrewer);library(reshape2);library(scales);library(slanter);
library(stats);library(stringr);library(stringi);library(stringdist);
library(tidyr);library(tidyverse);library(vcd);library(viridis);

library(combinat)

Linea=function(I="-",n=5){

a=paste(rep(l,n), sep = "", collapse = ""); cat(paste(a, "¥n"))
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} ##% Linea

List=function(D,s1="", s2=", '){

if(NC(D)==1) D=Move(D)

W1=D[,1] & s1 & D[,2]; Join(W1,s2)&".'
Y#1LH+2F A2 a v TCENTY X MZT 5

List2Df=function(Lt){
df=NULL; for(i in 1:Len(Lt)){
df=rbind(df,DF(Lt[[i]], names(Lt)[i]))
}; df
} #List to DF

ListFunction=function(){
D=IP(t=F,rn=F,cn=F); D=D[-1]
E=Repl(D, M([a-20-9.]+=function)=>@¥¥1: T M###=>Q####')
E=paste(E, collapse="¥n"); E=Repl(E,"¥n(?!'@)=>

")
E<- unlist(strsplit(E, "¥n"))
E=Repl(E,"#### ([A-Z]) ####=>¥¥1 #### =function=>=function, => ")
E=sort(E); E=Repl(E,"=function=>=function, @ (.) ####=>Q@#### ¥¥1 ###H#")
E=unlist(strsplit(E,"

")); E=InsertBlank(E); E=Repl(E,"*@=>")
Copy(E,rn=F,cn=F)}

# List of functions. 1. Copy functions(F.R), 2. ListFunction(), 3.Paste

ListTotal=function(F1){

li=List(F1)

tt=". Total (' & NR(F1) & ' lemas, ' & sum(F1[,'frec']) & ' formas)."
C(li&tt,F,F)
Y# HET — % (Freq) => U A h=> ~X— 2 |

ListTotalGm=function(F1){
F3=F2=F1
F2[,2]=Rnd(1-F2[,2]/max(F2[,2]),3) # H = (GM)
F3[,2]=F1[,2]&' (‘&F2[,2]&")"
li=List(F3)
tt=", Total (' & NR(F1) & ' lemas, ' & sum(F1[,'frec']) & ' formas).’
C(li&tt,F,F)
Y# BEST — % (Freq) => U A b+ & + & (Gm) Grado de marcacion => ~— & |
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ListWordVal=function(D){
Lt=NULL
for(i in CN(D)){
E=Grep(D,i,'>.99"); s="'¥r¥n['&i&'] '; E=SortC(E,i,T)
if(NR(E)>0) for(j in 1:NR(E))s=s&RN(E)[j]1&" (‘&Fm(E[j,i],3)&"), "
Lt[[i]]=ReplaceStr(s,’, $=>.")
}; Lt
}

Llenar=function(Ar,f=""s=2){ # f: ¥ 25 L7, s=LATICH O 5, =2: % 1T D D
Nc=nchar(Ar); m=max(Nc); Dc=m-Nc; Wr=Ar
for(i in 1:Len(Ar)){
if(s==1) Wr[i]=Concat(rep(f, Dc[i]),") & Ar[i]
if(s==2) Wr[i]=Ar[i] & Concat(rep(f, Dc[i]),")
} wr
JHEA(R )W D D

LLR=function(a,b,c,d){

df=matrix(c(a,b,c,d),2,2,T)

if(df[1,1]1==0){return(0)} else{2*sum(df*(log(df/Exp(df))))}
}# % HCL B (2x2) (LLR(2x2): Log Likelihood Ratio)

LLRdf=function(df){
R=df; Rs=RowSums(df); Cs=ColSums(df); t=sum(df)
for(i in 1:NR(df)){for(j in 1:NC(df)){
a=df[i,j]; b=Cs[j]-a; c=Rs[i]-a; d=t-a-b-c
R[i,j]=LLR(a,b,c,d)#log(0)=>log(1)
R
YaxtECLER (F—% 7 L —2A)

Logl=function(x, b=10) log(x+1, b) # 1 77 X xf ¥t logarithm of 1 plus with base:b

Log9=function(A) {A=log(A); (A-min(A))/(max(A)-min(A))*9}
# A to log [0,9] ex.: A=c(100,50,20,5,2,1); Log9(A)

LookUp=function(D1, D2, C1=1, C2=1) {
if(Len(C1)==1) D1x=D1[,C1] else D1x=do.call(paste,c(D1[,C1],sep="'-"))
if(Len(C1)==1) D2x=D2[,C2] else D2x=do.call(paste,c(D2[,C2],sep="'-"))
D1l=cbind(v1=D1x,D1)
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CN2=names(D2)[-C2]
D2=DF(v2=D2x,D2[,-C2])
names(D2)=c('v2',CN2)
D2=distinct(D2, v2, .keep_all=T)
library(dplyr); R=left_join(D1,D2,by=c("v1"="v2"))
R[,-1]
}#D1 DF| CL L D2D C2 R —HETNIED2DT — X 2%

LS=function(D,s=3){
Mx=AP(D,s,Max); Mn=AP(D,s,Min); MV(MV(D,Mn,'s"),Mx-Mn)
} #BRE A L (s=1:1T, 2:51], 3:4%)

Lyneal2Data=function(D){
A=Sch(D,'ID::",1,1); In=Len(A); A=D[,1]; M=matrix(0,Len(A),2)
for(i in 1:Len(A)){
Sp=Sep(A[i],"::"); M[i,1]=Sp[1]; M[i,2]=Sp[2]
}; Un=unique(M[,1]); R=matrix(0,In,Len(Un)); n=0
for(i in 1:NR(M)){
w=Where(M[i,1],Un); if(M[i,1]=="ID") n=n+1; R[n,w]=M[i,2]
}; colnames(R)=Un; R[,c(8,1:7)]
} #Lyneal data to data for Kwic

Lyneal2Df=function(A){
Lyn2D=function(A,IR){
Ix=Len(A); ly=Len(IR)
for(i in 1:1y){
S=unlist(strsplit(IR[i],"::")); x=as.numeric(S[1]); a=S[2]
if(i<ly) {S=unlist(strsplit(IR[i+1],"::")); y=as.numeric(S[1])} else y=Ix
A[x:y]=a
1A
} #A=1:10; IR=c('3::a",'5::b"); Lyn2D(A,IR)
G=Grep(A,1," M#"); G=SplitA(G,"::"); U=unique(G[,1]); D=A
for(i in Len(U):1){
u=U[i]; G1=Grep(G,1,u); I=FindIndex(A,u); R=ReplA(A[I],u&'=>")
D=cbind(Lyn2D(A,I&R),D)
}; R=FindIndex(A," #"); D=D[-R,]
D=DF(D)
rownames(D)=1:NR(D); colnames(D)=c(ReplA(U,' #=>"),'"Tx"); D
}#LYNEAL X D X5 X7 b L (##Folio::1r, ##Cap::1)=>DF, Lyneal2Df(A)
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HHHE M #H#HH

M.mean=function(V){ # Majority mean. V:vt
n=Len(V); w=floor((n+1)/2); e=floor((n+2)/2); M=NULL
for(i in 1:e){W=V[i:(i+w-1)]; M[i]=Mean(W)}; Mean(M)}
#V=c(1,2,4,5,55); M.mean(V) # 9.111111

M2D=function(X=D,rm=F){
X[is.na(X)] = ""
if(NC(X)==1){ #~ 7 L v
n=NR(X); R=matrix(0,n,2)
R=DF(v1=RN(X),n=X[,1])
rownames(R)=1:n
Yelse{ #1751
N=NR(X); p=NC(X); np=n*p; R=matrix(0,np,3); k=0
for (i in 1:n){ for (j in 1:p){
if(rm && X[i,j]=="") next else k=k+1
rn=1E(is.null(RN(X)),*",RN(X)[i])
cn=I1E(is.null(CN(X)),*",CN(X)[i])
R[k,1]=rn; R[k,2]=cn; R[k,3]=X[i,j]
3}
rownames(R)=1:np; colnames(R)=c('vl','v2','n"); R=DF(R)
#R[,3]=as.numeric(R[,3])
if(IsNum(R[,3])[1]) R[,3]=as.numeric(R[,3])
R=R[1:k,]
bR
} #Matrix=>data frame

M2Dn=function(X=D){

N=NR(X); p=NC(X); np=n*p; R=matrix(0,np,3); k=0

for (i in 1:n){ for (j in 1:p){ k=k+1

R[k,1]=i; R[k,2]=j; R[k,3]=X[i,j]

}}; rownames(R)=1:np; colnames(R)=c('v1l','v2','n"); DF(R)

} #Matrix=>data frame (numeric)

M2M=function(M=D,R=NULL,C=NULL){
M=as.matrix(M)
if(is.null(R)||R==0) R=1:NR(M) #R=NULL or R=1 72 & | 21T
if(is.null(C)||C==0) C=1:NC(M) #C=NULL or C=1 72 & [T 4%
W=as.matrix(M[R,C])
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if(Len(R)>1 & Len(C)==1) colnames(W)=CN(M)[C]
if(Len(R)==1 & Len(C)>1){colnames(W)=RN(M)[R]; W=t(W)}
if(Len(R)==1 & Len(C)==1){
rownames(W)=RN(M)[R]; colnames(W)=CN(M)[C]
bW
YHITHI M D FEFE RAT(E ), CHI(HE %)

M2S=function(X=D){
B=rbind(as.character(CN(X)),X) #%4 =>%KH
B=cbind(c("*',RN(X)),B)#4T 4 =>3 {
str=""; for(i in 1:NR(B)){for(j in 1:NC(B)){
if(j==1) str=Add(str,B[i,j]) else str=Add(str,"¥t",BJi,j])
# }; str=Add(str,'¥r¥n")}; Encoding(str)="UTF-8'; str
}; str=Add(str,"¥n")}; Encoding(str)="UTF-8'; str
} #4781 =>3C 5 (TSV)

MakeRef=function(D){
Ft=function(E){
library(dplyr) #for count, distinct
nc=NC(E); E=count(E,E[,1:nc]) #UnigSum
A=c(rep(F,nc-1),T); E=Sort(E,1:nc,A)
E=distinct(E,E[,1:nc], .keep_all=T)
E=SortM(E,nc+1,F)
}; Li=list(); Col=list(1:5,1:4,2:5,2:4,1:3,3:5,2:3,3:4,3); n=NC(D)
for(i in 1:9){print(paste(i,'/ 9")); Li[[i]]=Ft(D[,c(Col[[i]],6:n))}; Li

} # Reference data

MakeTb=function(Mt=D,Vt=Ps,sel=1,m=100){
Vt=DF(V1t); sel2=1; if(NC(Vt)>1) sel2=2
for(i in L:NR(Mt)){for(j in 1:NC(Mt)){
if(sel==1) {
if(sel2==1) Mt[i,j]=Mt[i,j]/Vt[i,1]*m # FHX%F BB (m=100:/3— & > )
if(sel2==2) Mt[i,j]=Mt[i,j1/Vt[i,j]*m # #H %I 8 E (m=100: —1& > ) mx.mx

}
if(sel==2) {
if(sel2==1) Mt[i,j]=BinE(Mt[i,j],Vt[i,1])*m # Fe 3 b &
if(sel2==2) Mt[i,j]=BinE(Mt[i,j],Vt[i,j])*m # FE £ E mx.mx
}
3} Mt

Y# T — 7 AER (Mt 4741 Vit 1504781 sel=1: FHxFHE, =2: fEEHE, m
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#)

Match=function(re,tx,ic=T,fx=F) grepl(re,tx,ic,perl=T,fixed=fx)
# Match by regex, re:regex,tx:text (include vt),ic=ignore-cas,fx:fixed
#Match=function(r,str){regexpr(r,str)[1]>0} #/X % >~ v F=>T/F

MatchRows=function(D,col,Str) which(D[, col] %in% Str)
HREE O XFH & —HT 270 FF 2 TG Stric('X','Y")

Matrix=function(A,r,c){M=matrix(A,r,c,T);rownames(M)="r'&1:r;colnames(M)="c'&1:c;
M}

MATRIX=function(n,r,c){
M=DF(matrix(0,r,c)); rownames(M)="r'&1:r; colnames(M)="c'&1l:c ;M

} #data frame of matrix form

Max=function(...) max(...,na.rm=T) #NaN % [& <

MaxCol=function(D){ #Max in col
res=lapply(l:ncol(D), function(i) {
V=DI,i]; max_row=which.max(V)
list(col=i, row=max_row, val=V[max_row])
}); do.call(rbind,lapply(res,as.data.frame))}
#D=DF(A=c(1,5,3),B=c(4,2,6),C=¢(7,0,9)); D; MaxCol(D)

MaxDf=function(D) which(D==max(D),arr.ind=T) #Max in df
#MaxDf(D)

McaCd=function(D){
MC=mca(D); CS=MC$cs; R=MC$d #CS: #» 7 & A2 a7 (2 i) R: A BI4R £k
Rnd(D(XR=CS[,1]1*R[1],YR=CS[,2]*R[2]),3) # ! /J

Y #Z E IS Sy AT 2 W oD AR

McaEv=function(D){
nf=1; for (i in 1:NC(D)){nf=nf*(Len(unique(D[,i]))-1)}
MC=mca(D,nf); R=MC$d; E=R”"2; P=E/sum(E); C=cumsum(P)
#ROMHBAMR B E B A P H 5 R CRMTE L E
D(E=Rnd(E,3),R=Rnd(R,3),P=perc(P),C=perc(C)) #i /1

Y#Z EXIS N RABBEIGREEEAME P:HEE CREFLHE
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Mdv=function(A) {mean(abs(A-mean(A)))} # “F¥{F 7 Mean deviation

Mean=function(D) mean(unlist(D),na.rm=T) #NaN % [ <

MeanFreqDistD=function(D){
D=DF(D)
nr=NR(D); nc=NC(D); M=NULL
for(i in 1:nc) M[i]=sum(1:nr*D[,i])/sum(D[,i]) #M: mean vector
M
} #Mean of Freq. dist. in DF

MeanMedianContrast=function(A){
me=mean(A,na.rm=T); md=median(A,na.rm=T); (me-md)/(me+md)
Y #EEE P Sl o xF B Mean median contrast

Median=function(D) median(unlist(D),na.rm=T) #NaN % [& <

Memory=function(D){
n=0; Obj=NULL; Siz=NULL
for (obj in D) {
siz=object.size(get(obj)); n=n+1; Obj[n]=0bj; Siz[n]=round(siz/1024,0)
}; D=DF(Obj,Siz); D=SortC(D,2,T); rownames(D)=1:NR(D); D
Y#E A TV =27 b AE Y Memory(ls())

Merge=function(D,E,k) merge(D,E,by=1:k,all.x=T) # #H# ¥ —(1:k) THH S
# D=DF(a=c("A","B","C"),b=c(1, 2, 3),v1=c(10, 20, 30)); D

# E=DF(x=c("X","C","A"),y=c(2, 3, 1),v2=c(200, 350, 110)); E

# Merge(D,E,2)

MERGE=function(D,E,k){
print("1/3"); M=merge(D,E,by=1:k,all.x=T) #merge
print("2/3"); W=unique(which(is.na(M), arr.ind=T)[,1]) #position of NA
print("3/3"); M1=M[-W,]; M1=DuplicateDel(M1,1:NC(D))
M2=M[W,][,1:NC(D)]; list(M1, M2)
} # Merge => list
# D=DF(a=c("A","B","C"),b=c(1,2,3),c=¢(1,2,9),v1=c(10, 20, 30)); D
# E=DF(x=c("X","C","A"),y=¢(2,3,1),z=¢(2,3,8),v2=c(200, 350, 110)); E
# M=MERGE(D,E,2); M[[1]]; M[[2]]

MetaFuncl=function(Ft,al){
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W=NULL; n=0; for(i in al) {n=n+1; W[n]=Ft(i)}; W
}# A % B4%-1 (s=1:zero based vector)

MetaFunc2=function(Ft,al,a2){
W=NULL; n=0; for(i in al) {n=n+1; W[n]=Ft(i,a2)}; W
}# A X B45-2 (s=1:zero based vector)

MetaFunc3=function(Ft,al,a2,a3){
W=NULL; n=0; for(i in al) {n=n+1; W[n]=Ft(i,a2,a3)}; W
Y} # A % B4%-3 (s=1:zero based vector)

MG=function(f,b) 1-log(f)/log(b) #Markedness grade
#MI=function(f,n,x,y) log2(f*n/x/y) # #H A 1§ # & (2x2) (M1(2x2): Mutual information)

Mid=function(A) (Max(A)+Min(A))/2#3 v KL v ¥

Mid=function(str,ini,num=0){
if(num==0) num=nchar(str) else num=ini+num-1
substr(str, ini, num)

} #3554 medio de secuencia de letras

MIdf=function(df){
R=df; Rs=RowSums(df); Cs=ColSums(df); n=Sum(df)
for(i in 1:NR(df)){for(j in 1:NC(df)){
f=df[i,j]; x=Cs[jl; y=Rsl[i]
R[i,j]1=log2(f*n/x/y) #log(0)=>log(1)
LR
YHE A HE (F—2 7 L —2L)

Min=function(...) min(...,na.rm=T) #NaN % & <

MMC=function(V){m=Mean(V); md=Median(V); (m-md)/(m+md)}

# Mean median contrast

Mode=function(A){F1=table(A); as.numeric(names(F1)[which.max(F1)])} # &% 48 &

Monotony=function(A){
a=d=0; for(i in 2:Len(A)){
if(A[i]>A[i-1]) a=a+A[i]-Afi-1] else d=d+A[i-1]-A[i]
}; (a-d)/(a+d)
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} #Monotony [-1, 1]

Mosteller=function(D){
for(i in 1:1000){
X=D; D=MV(D,Rsums(D),'d")/NR(D); D=MV(D,Csums(D),'d")/NC(D)
#X=D; D=D/RowSums(D)/NR(D); D=t(t(D)/ColSums(D))/NC(D)
if(sum((D-X)"2)<107-10) break
}: D
Y# ERAT T —OIEREL

Move=function(D,m=T){
if(m){
D=DF(RN(D),D)
if(all(IsNum(D[,1]))) D[,1]=as.numeric(D[,1])
rownames(D)=1:NR(D); colnames(D)[1]="x’
Yelse{
rownames(D)=D[,1]; D=D[,-1]
3D
} #Move cols to (m=T) right, (m=F) left

MoveX2Y=function(D,re="[[:punct:]]+$"){
X=ifelse(Detect(D[,1]," [ [:punct:]1]+$")==F, gsub(re,"",D[,1]), D[,1])
#Y=ifelse(Detect(D[,1],re), ExtractRe(D[,1],re)&"' '&DI[,2], D[,2])
Y=ifelse(Detect(D[,1],re)&Detect(D[,1],"*[[:punct:]]+$')==F,

'&D[,2], D[,2])

D[,1]=X; D[,2]=Y; D

ExtractRe(D[,1],re)&'

Y#2 HI D df O 13O LT F %2 re THEY ML T 250 LHICHE

MS=function(X){
for(i in 1:1000){

X=RS(X,1); X=RS(X,2)

if(var(RowSums(X)) < 107-9 & var(RowSums(X)) < 107-9) break
}; X/sum(X)

Y# A7 7 —OEHAL Mosteller's standardization

MultiSum=function(D, g, ss){

#Un=sort(unique(DI,q]))

if(g==0) Un=sort(rownames(D)) else Un=sort(unique(D[,g]))
Un=Un[Un !'= ""]; Sm=NULL

for(i in 1:Len(Un)){
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#Gr=Grep(D,qg,"M"&Un[i]&'$", fx=T); Gr=Gr[,ss]
Gr=Grep(D,g,Un[i],It=T); Gr=Gr[,ss]
Cs=ColSums(Gr,na.rm=T); Sm=rbind(Sm,Cs)
}; rownames(Sm)=Un; NA2zero(Sm)
Y# EEINER DT — X 7 L —Lo, q: 70— T, ss: HEF KR Y (EE ),

MV=function(X,Y,sel="d"){
fx=is.atomic(X)&&Len(X)==1&&!is.matrix(X) # is.scalar.X
fy=is.atomic(Y)&&Len(Y)==1&&!is.matrix(Y) # is.scalar.Y
if(1fx) X=as.matrix(X); if(1fy) Y=as.matrix(Y)
iIf(IfXx&&NR(X)==1) X=matrix(as.numeric(rep(X,NR(Y))),NR(Y),byrow=T)
if(Mfx&&NC(X)==1) X=matrix(as.numeric(rep(X,NC(Y))),NR(X),byrow=F)
if(Mfy&&NR(Y)==1) Y=matrix(as.numeric(rep(Y,NR(X))),NR(X),byrow=T)
if(Mfy&&NC(Y)==1) Y=matrix(as.numeric(rep(Y,NC(X))),NR(Y),byrow=F)
if(sel=="a") return (X+Y); if(sel=="s") return (X-Y)
if(sel=="m") return (X*Y); if(sel=="d") return (X/Y)

YH#ITH - XT bV AT — O M AIER

MX=function(f,mx) log(f)/log(mx) #ratio by max

MxRn=function(D,B,bs){

B=SortC(B,2,T); P1=B[,1]; D=SortDO(D,P1)

Rns=rownames(D)

for(i in 1:Len(Rns)) Rns[i]=FM(MX(Sch(B,1,2,RnsJ[i]),bs),3)&":"&Rns[i]
rownames(D)=Rns; D

} #Markedness grade + rowname

##H#E N HH##

N.cat=function(D,n,Ct){
mx=max(D[,n]); M=Matrix(0,mx,Len(Ct))
for(i in 1:NR(D)){k=0; for(j in Ct){
k=k+1; a=D[i,n]; M[a,k]=M[a,k]+DIi,jl1}}
rownames(M)=1:mx; colnames(M)=colnames(D)[Ct]; NA2zero(M)

} # Num-categories cross, N.cat(D,3,5:14)

N.mean=function(A){

if(Len(A)==1) return(A)

A=unlist(DF(A)); N=A; for(i in 1:Len(A)) N[i]=Norm(A[i],Mean(A),Varp(A))
Sum(A*N)/Sum(N)
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} #Normal mean

N2Col=function(d=D,x){ifelse(IsStr(x),FN(x,CN(d)),CN(d)[x])
} #5035 =>5 4

N2S=function(X=D){
R=mapply(X, FUN=as.character); R=matrix(R,NR(X))
rownames(R)=RN(X); colnames(R)=CN(X); R

} #numeric Mt=>string Mt

NA2Blank=function(D) {D[is.na(D)]=""; D}

Na2Str=function(A,str=""){A[is.na(A)]=str; A}

#<na> to string: vt

Na2StrD=function(D,str="% ") {

library(dplyr); mutate_all(D, ~ ifelse(is.na(.), str, .))}
#<na> to string: df. rapid
NC=ncol; NR=nrow

# variable 2 string s:T "[...]"

NA2zero=function(df) {df[is.na(df)]=0; df} #from NA to zero (0)

NFM=function(D){
X=D; Rs=RowSums(D); Cs=ColSums(D)
for(i in 1:NR(D)){for(j in 1:NC(D)){
X[i,j]=D[i.jI*2/(Rs[i]+Cs[j])
X
Y#O O X D HEHE{L Normalization by Fractional Mean

Nlex=function(L,sel=0){ # L: Lemas; sel: seleccionar
D=DF(table(L)) # Frecuencia
d=NR(D); if(d==1) return (0)
nlex=sum(1/D[,2]) # sum(1l/Frecuencia)
ifelse(sel==0, nlex, nlex/d) # devolver

} #Novedad léxica

NonConSec=function(A) {
diffs=diff(A); which(diffs>1)+1

Y# FEdE L AL DA 7 » 7 A find_non_consecutiv
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Norm=function(x,m,v,s=F){#x: 1 L, m: ¥, vior L, s=0:% fF, 1: B
if(s==F) dnorm(x,m,sqrt(v)) else pnorm(x+.5,m,sqrt(v))
Y #IE B ) A e R

Normality=function(D) {
D=DF(D); nc=NC(D); nr=NR(D)
A=NULL; for(i in 1:nc) A=c(A,FreqDistVec(D[,i]))
m=mean(A); sd=SDp(A); t=sum(D[,1:nc])/nc; B=dnorm(1:nr,m,sd)*t
D2=matrix(0,nr*nc,2); n=0
for(i in 1:nr){for(j in 1:nc){
n=n+1; D2[n,1]=D[i,j]; D2[n,2]=B[i]}}; 1-DM(D2,'r")[1,2]

}Normality of matrix by relative distance [0,1]

NormalityA=function(A) {
m=MeanFregDistD(A); sd=SdFreqDistD(A)
D2=DF(A/sum(A),dnorm(1:Len(A),m,sd))
1-DM(D2,'r')[1,2]

} #Normality of vector by relativw distance [0,1]

Normalize=function(X,A,m=10"5){ #X:47 %], A : X7 )L
t(t(X)/A*m)
Y #IEH A A
Normal_significance=function(v,A,side="g",cl1=.99,r=3){
#v:.value,A:vector,side:l/g,cl:conv.level,r:Rnd
m=mean(A); n=Len(A); sd=sd(A); mx=max(A); mn=min(A); rg=mx-mn
#m:mean; n:sample size; sd:st.dev; mx:max; mn:min; rg:range
if(side=="l') {p=pnorm(v+.5,m,sd); bl=mn; bu=gnorm(cl,m,sd); em=bu-m} #lower side
if(side=="g") {p=1-pnorm(v+.5,m,sd); bl=gnorm(1-cl,m,sd); bu=mx; em=m-bl} #upper
side
R=Rnd(c(v,m,sd,n,mn,mx,rg,1-p,p,bl,bu,em,em*2,em*2/rg,cl),r)
names(R)=c('v:value','mean’,'st. dev.','size','min',"'max’','range’,'security','p -value’',
‘lower-bound’,'upper-bound’,'error-margin’,'width','width/range’,'conf.level’); R
} # Normal distribution test
# set.seed(0); v=35; A=Rnd(rnorm(30,50,10),0); side="I"; cl=.95; r=3
# set.seed(0); v=65; A=Rnd(rnorm(30,50,10),0); side="g"; cl=.95; r=3

# Normal_significance(v,A,side,cl,r)

NormD=function(x,m,sd) (1/(sd*sqrt(2*pi)))*exp(-((x-m)"2)/(2*sd"2)) #Normal dist.
density
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NormDistConform=function(A,brk=.5){
B=seq(-4.5,4.5,by=brk); Fd=FreqDistV(A,B,T); Bp=c(B,4.6); Ap=NULL
for(i in 1:Len(B)) Ap[i]=pnorm(Bp[i+1])-pnorm(Bpl[i]) #normal dist.
D=cbind(Fd,Ap); colnames(D)=c('x','Random number','Normal distribution")
cat("Mean of difference:", sum(abs(D[,2]-D[,3]))/NR(D),'¥n")

} #Conformation to standard normal distribution

NormS=function(x,n,e){#x:#8 FL, n: 24, e: ] 77 fifg =
pnorm(x-.5,n*e,sqrt(n*e*(1-¢e)))
YHIER 5 mA B R

NS=function(D,E,e=0){

# Normalized score. D:df,E:population df, e:exponent

#if(e==0) {for(i in 1:20) if(DigitUp(Max(D/E*107i))>DigitUp(Max(D))) {e=i-1;
break}}

if(e==0) e=EX(D,E); print(‘exponent: '&e); D/E*10%e
}

NS2=function(D,E,x=1,y=2){
Rnd(NS(PV(D,x,y), PV(E,x,y)),1)
} # Normalized Score, 2 dimensions (D: object df, E: base df, Col: 3 cols, d: digit)

NumberCol=function(D){
names(D)=ReplA(names(D), M ¥¥d+¥¥.=>")
names(D)=(1:NC(D))&'."&names(D); D

} #Numbering colum name

NumForm=function(x,sel=1){
if(sel==1) w=number(x, big.mark="", decimal.mark="")# A XA 3
if(sel==2) w=number(x, big.mark=",", decimal.mark="")# H A&z
w

Y #EE O 3 M1, Nl o F K

NumText=function(D,nc){
nr=NR(D); m=ceiling(nr/nc)*nc
X=DF(A=rep(0,m-nr), B=rep('*',m-nr))
names(X)=names(D); X=rbind(D,X)
A=matrix(X[,1], NC=nc, byrow=T)
B=matrix(X[,2], NC=nc, byrow=T)
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W=matrix(NR=NR(A)*2, NC=NC(A))
W[seq(1, NR(W), by=2), ]=A
W[seq(2, NR(W), by=2), ]=B
w
} #Number and text
#D=DF(A=1:13, B=LETTERS[1:13]); NumText(D,8)

#HHE O HHH##

OER=function(D) D/Esp(D) #Obhserved-to-expected ratio

Off=function() dev.off() # window off

OneCol=function(Df,c){
D=Df[,c]; names(D)=1:NR(Df); D=DF(D);colnames(D)=CN(Df)[c];D
}y# Df © 1% % Df X THhH

OP=function(D,f=",S="test',rn=T,cn=T,n=0){
Right=function(s,n){nc=nchar(s); x=nc-n+1; substr(s,x,nc)}
if(n==0) print(D) else print(L(D,n))
if(f==") OpCopy(D,rn,cn) # Clipboard
else if(Right(f,4)=="xlsx") OpExcel(D,f,S,rn,cn) #Excel file
else OpText(D,f,rn,cn) # Text file

} #0utput OP():Clipboard, Op(D): df, rn: row-names, cn: col-names

# OP(D,'a.txt')=0Op(D,'a'), Op(D,1)=0p(D,'1")

OpCopy=function(D,rn=T,cn=T) {#rn: row-names, cn: col-names
D=DF(D)
if(cn) {D=rbind(CN(D),D);rownames(D)[1]="*"}
if(rn) D=cbind(RN(D),D)
D=apply(D,1,paste,collapse="¥t")
writeClipboard(as.character(D),format=13)

} #0utput to clipboard

OpExcel=function(D,f,S,rn=T,cn=T){
if(class(D)=="data.frame') D=list(D)
library(openxlsx); len=Len(S); n=0
if(file.exists(f)) {
print(‘Loading..."); wb=loadWorkbook(f); SH=getSheetNames(f)
for(sh in S){
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n=n+1; print(n&'/'&len&": '&sh)

if (!(sh %in% SH)) addWorksheet(wh,sheetName=sh)

writeData(wb,sheet=sh,x=D[[n]], rowNames=rn, colNames=cn)
}

} else {
wh=createWorkbook()

for(sh in S){
n=n+1; print(n&'/'&len&": '&sh)
addWorksheet(wb,sheetName=sh)
writeData(wb,sheet=sh,x=D[[n]], rowNames=rn, colNames=cn)
}
}; print('Saving..."); saveWorkbook(whb,f=f,overwrite=T); print('Finish!")
} #Output to Excel D: (list/df), f: file name (string), S: sheet name (vector)

Opj=function(X=D,f="){
if(fl=1&f1="1'&f!I="&!Match('¥¥.txt',f)) f=Add(f,".txt') #7 7 A /L 4 1 .txt' & £ A0
if(f==1|f=="1") f=file.choose() #~7 7 1 /L &R
if(fl=") {#7 7 A VAR E
B=rbind(CN(X),X) #5l4 =>%5d
B=chind(c("*',RN(X)),B)#17 £ =>Z {Hi
readr::write_tsv(DF(B),f,col_names=F) #17 % (TSV)H /)
Yelse{#7 UV v 7 AKR—F
str=Trim(M2S(X)) #17%=>3C 7% (TSV)=>k U A
writeClipboard(str,format=13)} #str: 3C 75 (TSV) H 77
if(f==") f='"Copy"; Dt(X,d=Add('File: '.f,' I')) #7 — ¥ £ =
YHT X AN T 7 A (TSV)H /1 Op():=2 & —, Op(X): T — # 45 &, Op(D,1):7 — & &
R
#5]: Op(f="a.txt'), Op(D,'a.txt")=0p(D,'a"), Op(D,1)=0p(D,'1")

Opm=function(X=D,fn="c"){

if(mode(X)=="numeric"){ #4171 %1

R=rbind(CN(X),X); R=cbind(c("*',RN(X)),R)#17 5l \Z £ A - £ Ml % 1B N

Yelse {R=X}#XLF A5 EGLT — X 7 L — A

if(fn=="c"){write.table(R,file=fn,sep="¥t',quote=F,row.names=F,col.names=F)

Yelse {write.table(R,file=pipe('pbcopy'),sep="¥t",quote=F,row.names=F,col.names=F)}
#1150
Y#T XA T 7 A0 H T MAC

Ops=function(X,Y ,fileN="clipboard'){
A=rbind(CN(X),X); A=cbind(c("*',RN(X)),A) #1T ¥ 2 F& 8 - KA =Nz 5
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B=rbind(CN(Y),Y); B=cbind(c("*',RN(Y)),B) #4758 I1c 5 «- EM =Mz 5

C=DF(A,rep(",NR(Y)+1),B)

write.table(C,file=fileN,sep="¥t',quote=F,row.names=F,col.names=F) #17 %] ! /)
Y#H2 RO &

OpText=function(D,f,rn=T,cn=T) {#rn: row-names, cn: col-names
D=DF(D)
if(cn) {D=rbind(CN(D),D);rownames(D)[1]="*"}
write.table(D,f,row.names=rn,col.names=F,sep="¥t",quote=F,fileEncoding="UTF-8")

} #Output to text file

Orden=function(df,col=1,dec=NULL,ren=1,fx=",tx=",sp=",del="){
#col: columna  (0: colnum or CN , ex:'Lema,CG"),dec=1:descendente
(ex:'0,1"),ren=1:renumerar
if(fx==") fx="'aadéeééiitooduuiy"; if(tx==") tx="aaaeeeeiiiooouuuy’
if(sp==") sp='fi:nzz,¢:czz'; if(del==") del="[_<>]'
col=VT(col); len=Len(col) #X2 K~ vk, £ & V col; Contar col
R=Df=DF(df); if (NC(R)==1) col=c(1) #X 7 bk /L7 — ¥ Datos en vector
if(is.character(col)) col=match(col, CN(df)) # X 5 5| 4 % ¥ i {. Numeralizar letras
if(is.null(dec)) {dec=col*0} else {dec=VT(dec)} #F:JI8 Ascendente/descendente
Spec=Sep(sp,',') #5FEk L F X2 bk L{k V letra especial
for(i in 1l:len) { #7 7 & > N/¥EFESCTF/BR £ 35 Acento, letra especial, letra a
eliminar
if(col[i]==0){Sr=RN(R)} else{Sr=R[,col[i]]} #0:1T74 /1-:%1] Y — & Ordenar rétulo /
columna
if(is.character(Sr)) { #X 7Y — F=>& #
Sr=ifelse(str_detect(Sr,"[[:upper:]]"), Sr&' 1', Sr&' 0') # $$ Sr IZ KX FRX H N iX#
Z A5 N
Sr=tolower(Sr) #/) 3L T2 2 #
for(j in Linchar(fx)){ #7 7 & >  Acento
fa='(.*)" & substr(fx,j,j) & '(.*)'#7 7 &>  from / Acento origen
k=j; if(j<10) {k='0'&j}
ta="¥¥1' & substr(tx,j,j) &'¥¥2' & k#7 7 & -  to/ Acento destino
Sr=ifelse(str_detect(Sr,fa), Sr&'@"', Sr) # $$ Sr 2% fa i —H T X @ %
Sr=gsub(fa,ta,Sr,T) #& #t
}
for(j in 1:Len(Spec)){#%7 5k 3L ¥ Letra especial (ex: fi,¢)
Sp=VT(Spec[j],":"); Sr=gsub(Sp[1],Sp[2].Sr,T)
}
Gr=grepl(del, Sr); Tr=NULL #B% % L% Letra eliminada (ex: del="[_<>]")
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for(j in 1:Len(Sr)){
if(Gr[jI) Tr[jl=Sr[j] else Tr[j]="
}
Sr=gsub(del,",Sr,T) & '' & Tr
}
if(col[i]==0){R[,1]=Sr; col[1]=1} else{R[,col[i]]=Sr} # #& #1 (1T & | = @ f{h)
Almacenar(rdtulo de fila/otros)
}
if(len==1) Sf=Df[order(R[,col[1]]), ]
if(len==2) Sf=Df[order(R[,col[1]], R[,col[2]]), ]
if(len==3) Sf=Df[order(R[,col[1]], R[,col[2]], R[,col[3]]), ]
if(len==4) Sf=Df[order(R[,col[1]], R[,col[2]], R[,col[3]], R[,col[4]]), ]
if(len==5) Sf=Df[order(R[,col[1]], R[,col[2]], R[,col[3]], R[,col[4]], R[,col[5]]), ]
if(len==6) Sf=Df[order(R[,col[1]], RI[,col[2]], R[,col[3]], RI[,col[4]], RI,col[5]],
R[,col[6]]). ]
if(len>6) stop("jNUumero de columnas debe ser menos de 7!")
if(ren==1) {rownames(Sf)=NULL} #1744 # ¥ Numerar fila
return(Sf) #1x 9~ Devolver
Y #EAEI A XA 58 Y —  Ordenar letra espafiola/nimero

Ordenar=function(df,col=1,dec=NULL,ren=1,fx=",tx=",sp="",del="){

#col: columna  (0: colnum or CN , ex:'Lema,CG"),dec=1:descendente
(ex:'0,1"),ren=1:renumerar

if(fx==") fx="4aaéeéeiiiéoduuuy’

if(tx=="") tx="aaaeeeeiiiooouuuy'

if(sp==") sp="fi:nzz,¢:czz'

if(del==") del="[_<>]'

col=VT(col); len=Len(col) #X 27 KLk, & & V col; Contar col

R=Df=DF(df); if (NC(R)==1) col=c(1) #X 7 K /b7 — ¥ Datos en vector

if(is.character(col)) col=match(col, CN(df)) # X 7 5| 4 % ¥z i {. Numeralizar letras

if(is.null(dec)) {dec=col*0} else {dec=VT(dec)} #[JI8 Ascendente/descendente

Spec=Sep(sp,',") #¥F 5k LT~ 2 L {k V letra especial

for(i in l:len) { #7 7 & » N/I¥FER CF Bk % 305 Acento, letra especial, letra a
eliminar

if(col[i]==0){Sr=RN(R)} else{Sr=R[,col[i]]} #1T 4 /%] ¥ — I Ordenar rétulo /
columna
if(is.character(Sr)) { #3307 Y — b =>7& #
for(j in Linchar(fx)){ #7 7 &> K~ Acento
fa='(.*?)" & substr(fx,j,j) & '(.*?)'#7 7 & >  from / Acento origen
k=j; if(j<10) {k='0'&j}
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ta="¥¥1' & substr(tx,j,j) &'¥¥2'& k#7 7 & - I to/ Acento destino
Sr=gsub(fa,ta,Sr,T) #& #& Sustituir

}

for(j in 1:Len(Spec)){#%7 5k 3L ¥ Letra especial (ex: fi,¢)
Sp=VT(Spec[jl,":"); Sr=gsub(Sp[1],Sp[2],Sr,T)

}

Gr=grepl(del, Sr); Tr=NULL #F% % L5 Letra eliminada (ex: del="[_<>]")

for(j in 1:Len(Sn)){
if(Gr[j]) Tr[j]1=Sr[j] else Tr[j]="

}

Sr=gsub(del,",Sr,T) & '' & Tr

Uv=str_count(Sr, regex('[A-ZAEIOUUY", F)) # KX F D
Uv=ifelse(Uv>9, i, Uv)
Sr=tolower(Sr) & ' ' & Uv
}
if(col[i]==0){R[,1]=Sr; col[1]=1} else{R[,col[i]]=Sr} # #& #1 (1T & | = @ f{h)
Almacenar(rdtulo de fila/otros)
}
if(len==1) Sf=Df[order(R[,col[1]]), ]
if(len==2) Sf=Df[order(R[,col[1]], R[,col[2]]), ]
if(len==3) Sf=Df[order(R[,col[1]], R[,col[2]], R[,col[3]]), ]
if(len==4) Sf=Df[order(R[,col[1]], R[,col[2]], R[,col[3]], R[,col[4]1]), ]
if(len==5) Sf=Df[order(R[,col[1]], R[,col[2]], R[,col[3]], R[,col[4]], R[,col[5]]), ]
if(len==6) Sf=Df[order(R[,col[1]], RI[,col[2]], R[,col[3]], RI[,col[4]], RI,col[5]],
R[,col[6]]), ]
if(len>6) stop("jNUumero de columnas debe ser menos de 7!")
if(ren==1) {rownames(Sf)=NULL} #1744 # % Numerar fila
return(Sf) #1x 9~ Devolver
Y #EfE /A XA FE Y — b Ordenar letra espafiola/nGmero
# stri_trans_general(str = 'ié44adc¢ééeini’, id = "Latin-ASCII")
# Order=function(A,d=F){
# order(A,decreasing=d)
# } #)lH7&, d=T: decreasing

Order=function(A,d) { #Spanish or numeric
is.num=all(lis.na(suppressWarnings(as.numeric(A))))
if(is.num) {d=ifelse(d,-1,1); A=as.numeric(A); Od=order(d*A)}
else {library(stringi)

Od=stri_order(A,locale="es_ES",decreasing=d,strength=4,uppercase_first=F)
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}; Od
} # Each order array of Spanish words (d=T: descending)

ORDER=function(A,d){ #Spanish or numeric
Nm=IsNumeric(A); Wl=which(Nm); W2=which(!Nm) #index
01=0rder(A[Nm],d); 02=0Order(A[INm],d); c(W1[O1], W2[O2]) #num,char
} # All order array of Spanish words (d=T: descending)

Otro=function(D,col='Lema’,str="ahora,asi,mismo’',otr="otro"){ #EX:
col='Lema’,str="ahora,asi,mismo’

V=D[,col]; Str=VT(str); E=ifelse(V %in% Str, V, otr); D[,col]=E; D
Y HEEEFE LS & otro & T 5

Output=function(df,f="){
if(f==") f=file.choose() #~7 7 1 /L&
write.table(df,f,row.names=F,sep="¥t",quote=F,fileEncoding="UTF-8")
YHT XA LT 7 A L(TSV)H )

HiHE P HEH#HHS

Pareto=function(A){
A=sort(A,decreasing=T); n=Len(A); cz=sum(cumsum(A))
m=sum(cumsum(rep(mean(A),n))); s=n * sum(A); (c - m) /(s - m)
}#X L — MMRHE (Pareto index)

Part=function(D,rn=0,cn=0){
if(all(rn==0)) rn=1:NR(D); if(all(cn==0)) cn=1:NC(D)
if(is.numeric(rn)) Rn=RN(D)[rn] else RN=rn
if(is.numeric(cn)) Cn=CN(D)[cn] else CN=cn
R=DF(D[rn,cn]); rownames(R)=Rn; colnames(R)=Cn; R
Y #5043 17 %] partical matrix
# D=DF(Libro=c('x1','x2",'x3"),a=¢(3,5,2),b=c(8,4,3)); D
# Part(D,2:3,V('a,b"))

Paste=function(rn=F, cn=T){ #rn=T: {74 » v ,cn=T: J &4 H Y
r=readClipboard(format=13) #utf-8
R=strsplit(r,'¥t'); nr=Len(R); nc=Len(R[[1]]); M=matrix(0,nr,nc) #17 %
for(i in L:nr){for(j in 1:nc){MIi,j1=R[[I11[j1}} #17 % & =
df=DF(M)
if(cn) {coln=df[1,]; df=DF(df[-1,]); colnames(df)=coln;}

131



if(rn) {rownames(df)=df[,1]; df=df[,-1]}
else {rownames(df)=1:NR(df)}
# for(i in 1:nc){
# if(all(IsNum(df[,i]))){df[,il=as.numeric(df[,i])}
#}
df 47 — % 7 L — A
Y# 7V T A== b

PasteV=function(){ #rn=T: 174 » v, cn=T: F4 H Y
R=readClipboard(format=13); as.numeric(unlist(strsplit(R," ¥t")))
Y# 7V v T AR—=FKn 5=~ (FEX7 L)

Pbinom=function(x,n,p) ifelse (x==0,0,pbinom(x-1,n,p)) # pbinom with n==

PcaEv=function(M=D,s=T){
P=prcomp(M,scale=s) #scale=s=T: fZHE(HA N R D L X)
E=get_eigenvalue(P) #[& A & (/5 #%), /7 #X %, 75 B 2 F8 %:library(factoextra)
E[,1]=Rnd(E[,1],4); E[,2]=Rnd(E[,2],1); E[,3]=Rnd(E[,3],1) # /> ¥ 7
colnames(E)=c('Ev','"V%','V%(cum)'); E

Y #EE R 7 o AT A E (5 1), 5 B %, 0 BOR B %

Perc=function(X){sprintf('%1.1f%%',X*100)
Y#N—F 2 (0.0123 > 12.3%)

Percent=function(D,s=1,v=F,d=1){
if(lv) {
if(s==1) A=RowSums(D)
if(s==2) A=ColSums(D)
if(s==3) A=sum(D)
}; if(s==1|s==3) D=D/A else D=t((t(D)/A))
Rnd(D*100,d)
#DF(lapply(Rnd(D,d), function(x) paste0(x,"%")))
}#8—+& > N (D:df, s=1:947,2:51,3: 4, v=T: vt

PerfectMatch=function(str,rx="'(¥¥d+|[0-9]+)") str_replace_all(str,rx,")=="#5¢ & — (¥
fiE)

PF=function(f,t,c=0.99,m=1000){#f:freq,t:total,m:multiplier,c:confidence
Rnd(BinE(f,t,c)*m,0)

Y #FEEHJE Probabilistic frequency
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PFS=function(X=D,s=1,d=3){
if(s==2) X=t(X); Sh=apply(X,1,sum); Sv=apply(X,2,sum) #47f1; %70
for (i in L:Len(Sh)){for (j in 1:Len(Sv)){
X[i,j]1=BinE(X[i,j],Sh[i],0.99)
}}; if(s==2) X=t(X); Rnd(X,d)
}o#E RS A (s=1:4T 5 2:4)

PhonemeSp=function(Ar){
A=tolower(Ar); Ar # /N L FIZEH#h
for (i in L:Len(A)){
if(Right(A[i],5)=="mente’ && Ali]'="mente’ && Ali]'="demente’ &&
Ali]'='vehemente') {
Ali]=PhoSp(Left(A[i],nchar(A[i])-5)) & ".'men.te"
Yelse{
Ali]=PhoSp(A[i])
}
LA
YHANRA VEEE R AR LFEHIAR 7 kv, V('paz,inyecto,...")

PhoSp=function(str){

str=ReplaceStr(str,'ch=>C, c([eiéi])=>z¥¥1, c=>k, x=>ks, g([eiéi])=>x¥¥1) # T+ &-1
str=ReplaceStr(str,'gu([eiéi])=>g¥¥1, gli([eiéi])=>gu¥¥1, ([nsI])r=>¥¥1R") # f
-2

str=ReplaceStr(str,'hu(@v)=>w¥¥1, h=>, j=>x, lI=>L, qu=>k,~r=>R, v=>b') # T+ &-3
str=ReplaceStr(str,'(@v)(@c[Ir]?@Vv)=>¥¥1.¥¥2' F,F,T) # VC[Ir]?V=>V.C[Ir]?V

str=ReplaceStr(str,'(@v@c)(@c[Ir]?@vV)=>¥¥1.¥¥2' F,F,T) #
VCCI[Ir]?V=>VC.C[Ir]?V
str=ReplaceStr(str,'(@v@c@c)(@c[lr]?@Vv)=>¥¥1.¥¥2' F,F,T) #

VCCC[Ir]?V=>VCC.C[Ir]?V
str=ReplaceStr(str,"([aeoit])([ac0it])=>¥¥1.¥¥2")  # £:3F 4y a7
str=ReplaceStr(str,'i(@v)=>y¥¥1, u(@v)=>w¥¥1, (@V)i=>¥¥ly, (Qv)u=>¥¥1w') # &
REH
# 77V NRER
if(FindRE(str,'[4éi60]") > 0){
str=ReplaceStr(str,"(¥¥.)([N'.]1*[4é16U])=>¥¥1'¥¥2") # 7 7 B Ml B O & DFE
str=ReplaceStr(str,"a=>a,é=>e,i=>i,6=>0,0=>u") # 77 & + BT & kE

} else{
str=ReplaceStr(str,"(¥¥.)(["'.]*[*aeiouns]$)=>¥¥1'¥¥2") # FE R &S, ..C=>"...C
str=ReplaceStr(str,"(¥¥.)?([*.]*¥¥.[*.]+[aeiouns]$)=>¥¥1'¥¥2") # & K =
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)

str=ReplaceStr(str,"(*[*.']+$)=>"¥¥1") # HEHEEICT 72y bR ()

}
str
} #PhonemeSp @ % 7 )L — F
Paren = function(X, Y) {
M='C&Y &")'; M= matrix(M, NR=NR(X)); W=NULL; A=NULL
for(i in 1:NC(X)){
A[2*i-1]=CN(X)[i]; A[2*i]=""; W=cbind(W, X[,i], M[,i])
}; colnames(W)=A; noquote(RightJust(W))
}

Pivot=function(D,x,y=",f=",sel=F){ #x #ili, y i, f #ifi (freq) ex:Pivot(Fr,'Lema’,'Per’,'frec’)
if(y==" & f==") {R=xtabs(~D[,x], D); R=DF(R); colnames(R)[1]=x}
if(y==" & f1=") {R=xtabs(D[,f]~D[,x],D); R=DF(R); colnames(R)[1]=x}
if(y!'=" & f==") {R=xtabs(~D[,x]+D[,y],D);R=DF(R)}
if(y!'=" & f1=") {R=xtabs(D[,f]~D[,x]+D[,y],D);R=DF(R)}
#rownames(R)=1:NR(R)
if(sel) {rownames(R)=x&"."&rownames(R); colnames(R)=y&'.'&colnames(R)}
Fac2Cha(R)
} #Pivot table

PivotM=function(D,x,y=",f="){ #x #fi, y i, f fifi (freq) ex:Pivot(Fr,'Lema’,'Per','frec’)
Cns=colnames(D)[x]; nam=paste(colnames(D)[x],collapse="::")
A=JoinC(D,x,"::"); EzDF(nam=A,D); col=x; x='nam’
if(y==" & f==") {X=xtabs(~E[,x], E); X=DF(X); colnames(X)[1]=x}
if(y==" & f1=") {X=xtabs(E[,f]~E[,x],E); X=DF(X); colnames(X)[1]=x}
if(y!=" & f==") {X=xtabs(~E[,x]+E[,y],E);X=DF(X)}
if(y!'=" & f1=") {X=xtabs(E[,f]~E[,x]+E[,y],E);X=DF(X)}
df=SplitA(as.vector(X[,1]),"::"); colnames(df)=Cns; E=DF(df,freq=X[,-1])
AsNumC(E)

} #Pivot table multiple x: multiple ex:1:10

PoisD=function(x,L) exp(-L+log(L)*x-sum(log(1:x))) #poisson individual xf %
PoisP=function(x,L){p=0; for(i in 1:x) p=p+PoisD(i,L); p} #poisson cumulative
PoisTest=function(x,ld=1,side="g",c1=.99,r=5){

#x:number of events,b=base,Id=hypothesized number,side:l/g/t; r=Rnd

Test=poisson.test(x,1,ld,side,cl); a=1-cl #Exact Poisson test
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if(side=="Il') {p=ppois(x,ld); ci=Test$conf.int[1:2]} #'I' lower side
if(side=="'g') {p=1-ppois(x-1,Id); ci=Test$conf.int[1:2]} #'g' upper side
if(side=="t") {p=Test$p.value; ci=c(qchisq(a/2, 2*x)/2, qchisq(l-a/2, 2*(x+1))/2)} #'t'
two sided
R=Rnd(c(x,ld,1-p,p,ci[1],ci[2],ci[2]-ci[1]),r)
names(R)=c('event’,'lambda’,'security','p-value','lower-bound’','upper-bound’,'width"); R
} # Poisson test
# x=11; 1d=8; side="g"; cl=.95; r=5 #x:observed count, em:expected mean
# poisson.test(x,1,ld,side,cl) #Exact Poisson test
# PoisTest(x,ld,side,cl,r)

Power=function(f,t,e=.5,c1=.95,side="g"){
r=f/t #f: freq, t:total, e:exp.probability, cl:conf.level, side:g,l,t
if(side=="'g") {c=gbinom(cl,t,e); pw=pbinom(c,t,r,F)}
if(side=="Il') {c=qbinom(1-cl,t,e); pw=pbinom(c-1,t,r)}
if(side=="t") {
cl=gbinom((1-cl)/2,t,e); c2=gbinom((1+cl)/2,t,e)
pw=pbinom(cl-1,t,r)+pbinom(c2,t,r,F)
}; pw
} #Power in binomial distribution

PrintM=function(M){
M[M==0]="; M=gsub('0¥¥.",".",M); M=DF(M); noquote(M)

} #Print matrix without 0, 0., quote

PropTestl=function(f,t,r0=.5,side="t",c1=.95,r=3){
Pt=prop.test(f,t,r0,side,cl)
chi=Pt$statistic; p=Pt$p.value; Ci=Pt$conf.int[1:2]
es=f/t/r0; r1=f/t #effect size (risk ratio); sample proportion
if(side=="t"){
cvl=gbinom((1-cl)/2,t,r0); cv2=gbinom((1+cl)/2,t,r0)
pw=pbinom(cv1l-1,t,r1)+1-pbinom(cv2,t,rl); b=1-pw
}
if(side=="'g"'){cv=gbinom(cl,t,r0); b=pbinom(cv,t,rl); pw=1-b}
if(side=="l"Y{cv=gbinom(1-cl,t,r0); b=pbinom(cv-1,n1,r1); pw=1-b}
R=Rnd(c(r1,r0,r1-r0,chi,1-p,p,Ci[1],Ci[2],Ci[2]-Ci[1],b,pw),r)
sl='sample ratio,null-ratio,diff,chi®2,security,p-value,’
s2="lower.b,upper.b,width,beta,power’; names(R)=VT(s1&s2); R
¥
#f=13; t=24; r0=.35; side="t"; c1=.95; r=4; PropTest1(f,t,r0,side,cl,r)

135



PRS=function(D,s=1){
n=NR(D); p=NC(D); Rs=RowSums(D); Cs=ColSums(D)
if(s==1) (p-1)*D/((p-2)*D+Rs)
else if(s==2) (n-1)*D/t(t((n-2)*D)+Cs)
else (n*p-1)*D/((n*p-2)*D+sum(D))
} # H 7 F %15 & (Prominent Relative Score, s=1: 1T, 2:41, 3:4%)

PS=function(X=D,s=1) X*RS(X,s) #LL B #F s (s=1:47 ; 2:41; 3:4)

PV=function(D,x,y=0,f=0,sort=T){ #x i, y #h, f il (freq) ex:PV(Fr,'Lema’,'Per','frec’)
if(y==0 & f==0) {
X=xtabs(~D[,x], D); X=DF(X);Rns=X[,1];X=X[,-1]
X=DF(X);rownames(X)=Rns;colnames(X)[1]=colnames(D)[x]
return(t(X))
}
if(y==0 & >0) {
X=xtabs(D[,f]~D[,x],D);X=DF(X);Rns=X[,1];X=X[,-1]
X=DF(X);rownames(X)=Rns;colnames(X)[1]=colnames(D)[X]
return(t(X))
}
if(y>0 & f==0) {X=xtabs(~D[,x]+D[,y],D);X=DF(X)}
if(y>0 & f>0) {X=xtabs(D[,f]~D[,x]+D[,y].D);X=DF(X)}
#Fac2Cha(X)
X=Fac2Cha(X); if(Isort) X=X[unique(D[,x]),]; X
} #Pivot table

PV3=function(D,x=1,y=2,z=3,f=0,s=F){
if(f==0) D=cbind(D[,c(x,y,z)], f=rep(1,NR(D))) else D=D[,c(x,y,z,f)]
colnames(D)=VT('pl,p2,p3,f"); Th=xtabs(f~pl+p2+p3, D)
if(s) P=ftable(Tb,row.vars="p1",col.vars=c("p2","p3"))
else P=ftable(Tb,row.vars=c("pl","p2"),col.vars="p3")
DF(as.matrix(P))

Y#3 KL EAR v FF — 7 D:pl,p2,p3,f=0 (freq 72 L), sel=T:#iE

PVm=function(D,V1,V2=0,n=0,w=T){ #D:df,V1:V1, V2:V2, n:num, wl:wide/long
if(n==0) N=rep(1,NR(D)) else N=D[,n]
if(Any(V2==0)) R=DF(CombineCol(D,V1,""), V=rep('x',NR(D)), N)
else R=DF(CombineCol(D,V1,""), CombineCol(D,V2,""), N)
R=stats::xtabs(R[,3]~R[,1]+R[,2],R) # library(stats)
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E=T2D(R); E=Fac2Cha(E)

if(w) return(E) # w=T: Wide

E=DF(R); E=Fac2Cha(E)

if(Any(V2==0)) E=DF(SplitA(E[,1],":"), E[,3])

else E=DF(SplitA(E[,1],":"), SplitA(E[,2],":"), E[,3])

colnames(E)=c('v'&(1:(NC(E)-1)),'f"); E # wl=F: Long
} # Pivot by multiple cols. ex: PVYm(0bj,1:2,3,T)

PX=function(D,s=",d="r") 1-DM(D,s,d) #iT £ (Proximity)
#s='1"[R EAL /s HE UEAL, d="m":1-"F- ¥ BF B /'r - 1- R 0 B

PX2=function(A,B,s=",d="r') PX(DF(A,B),s,d)[1,2] #iT # (Proximity), 2 X7 kb
#s='1"[R EAL /s HE UEAL, d="m":1-F- ¥ PR B /'r - 1- R 7 I

HHHE Q HHH#HH#

Q2df=function(X){
R=as.numeric(X); R=matrix(R,NR(X));
rownames(R)=RN(X); colnames(R)=CN(X); DF(R)
} #quote => df

Q2M=function(X){

R=as.numeric(X); R=matrix(R,NR(X)); rownames(R)=RN(X); colnames(R)=CN(X); R}
#quote => df
QT1=function(A=D) quantile(A,na.rm=T)[2] #first quartile (na remove)
QT2=function(A=D) quantile(A,na.rm=T)[3] #second quartile (na remove)
QT3=function(A=D) quantile(A,na.rm=T)[4] #third quartile (na remove)

#H#HE R #H###

RA=function() rm(list=Is(envir=globalenv()),envir=globalenv())

#Remove all clearing work space RA()

Rank=function(X,s=1,d=T,met="min"){#sel=1:17, 2:%1, 3:4; d=T:[%JlA
if(d) X=-X
if(s==3){Vc=c(as.matrix(X)); Rk=rank(Vc,ties.method=met)

W=matrix(Rk, nr=NR(X)); rownames(W)=rownames(X); colnames(W)=colnames(X)
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} else W=apply(X,s,function(X){rank(X,ties.method=met)})
if(s==1) W=t(W); W ##{(sel==1)—#s & met:'first','min','average’

} #Rank score (s=1:row ; 2:col/3:all) d:descending

Ranking=function(A) rank(-A,ties.method="min") #ix Kfti = b v 7 & +25 7 7

RBIND=function(...) {
Li=list(...)
for (i in seq_along(Li)) {colnames(Li[[i]])=CN(Li[[1]1D}
do.call(rbind, Li)
Y7 s A NEEE: A BRI OT — XIZEbE 5, RBIND(D1,D2,D3)

RBindExcel=function(b,S){
D=IpExcel(b&".xIsx",S[1],rn=F); print(S[1]) # INPUT 40 sec
for(s in S[-1]){
E=IpExcel(b&".xIsx",s,rn=F) # INPUT 40 sec
colnames(E)=CN(D); D=rbind(D, E); print(s)
3D
} #Excel 7 7 A L & @ fE L T df I24 % b:book name, S:sheet, ex:
#RBind('CODEA/A" V('A1,A2,A3"))

RCsum=function(X,s=3){
if(s==1) cbind(X,sum=RowSums(X))
else if(s==1) rbind(X,sum=ColSums(X))
else {X=cbind(X,sum=RowSums(X)); rbind(X,sum=ColSums(X))} # 17 F1 - Fl%n
Y # AT H AT Fi(s=1) + FI Fn (s=2) + 4 Fil (s=3)
Real_significance=function(v,A,side='g',cl1=.99,r=3){
#v:.value,A:vector,side:l/g,cl:conv.level,r:Rnd
m=mean(A); md=median(A); n=Len(A); sd=sd(A); mx=max(A); mn=min(A); rg=mx-mn
#m:mean; md:median; n:sample size; sd:st.dev; mx:max; mn:min; rg:range
if(side=="l') {p=sum(A<=v)/n; bl=mn; bu=quantile(A,cl); em=bu-md} #lower side
if(side=="'g") {p=sum(A>=v)/n; bl=quantile(A,1-cl); bu=mx; em=md-bl} #upper side
R=Rnd(c(v,m,md,v-md,(v-md)/m,n,mn,mx,rg,1-p,p,bl,bu,em,em*2,em*2/rg,cl),r)
names(R)=c('v:value','mean’,'md:median’,'v-md’,'(v-
md)/m’','size','min',"max’,'range’,'security','p-value’,
‘lower-bound’,'upper-bound’,'error-margin’,'width','width/range’,'conf.level’); R
}# Real significance
# set.seed(0); v=35; A=Rnd(rnorm(30,50,10),0); side="I"; cl=.95; r=3
# set.seed(0); v=65; A=Rnd(rnorm(30,50,10),0); side="g"; cl=.95; r=3

# Real_significance(v,A,side,cl,r)
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RE=function(re){
re=gsub('&','#@+#',re)
re=gsub(’-','@+',re)
re=gsub('#',"¥¥¥¥b' re)
re=gsub(‘@v','[aeioudéiduiy]’,re)
re=gsub(‘@c','[bcdfghjkimnpqrstvwxzc¢ii]',re)
re=gsub('@',"¥¥¥¥w' re)
re

Y HIER R B E £

ReExtract=function(tx,re,cs=F) {
library(stringr); cs=ifelse(cs,","(?i)")
str_extract_all(tx, cs&RE(re))[[1]]
Mtx="asi afio Ana";re="#a-";ReExtract(tx,re,F) #tx N ® re ¥ v F X F

ReLocate=function(tx,re,cs=F) {
library(stringr); cs=ifelse(cs,","(?i)")
str_locate_all(tx, cs&RE(re))[[1]]
Mtx="asi afio Ana";re="#a-";ReLocate(tx,re,T) # tx N D re {if &

RemoveAc=function(str) {

#https://stackoverflow.com/questions/39148759/remove-accents-from-a-dataframe-
column-in-r

if(lis.character(str)) str=as.character(str)

# 0d="46i6UAETOUGUas10uAEIOUAET60AETOUAETGAETO"

# od=stri_enc_toutf8(od)

# nw="aeiouAEIOUuUaeiouAEIOUaeiouAEIOUaeioAEIO"

#

# od=str_split_1('aéi6UAEIOUUAacIOUAEIOUAI160AETOUAETOAETO", ™)

# nw=str_split_1('aeiouAEIOUuUaeciouAEIOUaeciouAEIOUaeiocAEIO', ")

# #stri_replace_all_fixed(x_stringi, pattern = c("™'", " "), replacement = c("", "_"),
vectorize_all = FALSE)

# stri_replace_all_fixed(str, od, nw, vectorize_all=F)

# stringi::stri_trans_char(str, od, nw)
od="4éi6uUAEIOULUI"

nw="aeiouAEIOUuUi"

# 0d="46i10UAEIOUUaeiouAEIOUAT60AETOUAETOAETO"
# nw="aeiouAEIOUuUaeiouAEIOUaeiouAEIOUaeioAEIO"
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chartr(od, nw, str)
Y# 7T MRS ERE (FK)

RemoveAll=function(A) Replace(A,'[*A-Za-zA-O@-pA-yA-dw-la-n) &-1F— 7 -1 —-
[

#Remove [*"A-Za-zA-O@-pA-yA-Dw-la-n) & -1F — 7 -1 —-f % ~ ]

RemoveNA=function(D) D[complete.cases(D), ]

RemoveNullA=function(A) A[nzchar(A) & 'is.na(A)]
#Remove null and NA form a letter vector

=t

Rep=function(s, n) pasteO(rep(s, n),collapse=") # 3L F s @ n {# O i {5

RepC=function(A=D,r){matrix(rep(A,r),Len(A)} #4514k » & L (A:E 5, r: 51 %)

Repl=function(x,str,sepl=",",sep2=""){
# Replace. str:regex,p:print. ex.str="a=>A:F,[x-z]=>@:T"'
#s=>r:i:f s:search,r:replace,i:ignore-case(F),f:fixed(F)
Ss=Sep(str,sepl,trim=F) # separate by ',
for(i in 1:Len(Ss)){
S=Sep(Ss[i],'(=>'&'|'&sep2&")',trim=F) # separate by '(=>|:)
if(is.na(S[2])) S[2]="
ic=IE(is.na(S[3]), F, IE(S[3]=="T",T,F))
iv=1E(is.na(S[4]), F, IE(S[4]=="T",T,F))
fx=IE(is.na(S[5]), F, IE(S[5]=="T",T,F))
x=gsub(S[1],S[2],x,S[3],perl=T,S[4])
}x
}

ReplA=function(A,r,ic=F,sep=";"){
P=Split(r,sep)
for (i in 1:Len(P)){
p=Split(P[i],'=>"); if(is.na(p[2])){p[2]="}
A=gsub(p[1],p[2].,A,ignore.case=ic,perl=T)
3 A
YHECH A O 2 HE A r="pl=>r1;p2=>r2' TEH; ic=T: K/NLFRB 2 L (5 )
# ReplA=function(A=D,r,ic=F,ini=F,tw=F){
# for (i in 1:Len(A)){A[i]=ReplaceStr(A[i],r,ic,ini,tw)}; A
# Y} #EES A OEEF A r="pl=>rl;p2=>r2' TEH; ic=T: K/ X FX B2 L; iniiE

i

it
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Replace=function(Ar, sch, rep, exc=F){
if (exc) gsub("~(?!" & sch & "$).*", rep, Ar, perl=T)
else gsub(sch, rep, Ar)

}# & # (L F)sch(RE)=>rep, exc=T:~ LL 4} & & #

ReplaceAll=function(Df,r){
for(i in 1:NC(Df)){Df=ReplaceCol(Df,i,r)}; Df
} # Df 233 % r='sch=>rep' Ti&fft

ReplaceAso=function(A,B,na=0){
Aso=B[,2]; names(Aso)=B[,1]; W=Aso[A]; W]is.na(W)]=na; names(W)=NULL; W
YHERGEMAR Y] Ar XFRX7 MV, BT —X 7 L— LA, na:T 7 4 b NA=0

ReplaceC=function(X,col,str,ic=T){
Sr=Sep(str,";"); W=X],col]
for(i in 1:Len(Sr)){
St=Sep(Sr[i],'=>"); sch=St[1]; rep=St[2]; if(is.na(rep)) rep="
W=gsub(sch,rep,W, ignore.case=ic)
}; X[,col]=W; X
}#E#L 7 7 4 col: colum number, str: 'C1=>; S=>ss'

ReplaceCj=function(D,str,ic=T){
Cr=Sep(str,":"); col=as.numeric(Cr[1]); st2=Cr[2]; Sr=Sep(st2,";")
W=D[,col]
for(i in 1:Len(Sr)){
St=Sep(Sr[i],'=>"); sch=St[1]; rep=St[2]; if(is.na(rep)) rep="
W=gsub(sch,rep,W, ignore.case=ic)
}; D[,col]=W; D
YHEW T T L
# D=DF(x2=c¢(1,2,3),x1=c(5,4,2)); rownames(D)=V('bxxxx,ax,c"); D
# ReplaceCj(D,'1:2=>5;3=>9")

ReplaceCol=function(d=D,c,r){
P=Split(r,",+'); if(IsNum(c)) c=CN(d)[c]
for(i in 1:Len(P)){
p=Split(P[i],'=>"); if(is.na(p[2])) p[2]="
d[c]=lapply(d[c],gsub,pattern=p[1],replacement=p[2])
}; d
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}#D @D ¢ F| % r T@E#(fF]:r="0=>v,1=>s")

ReplaceStr=function(str,r,ic=F,ini=F,tw=F){
r=gsub('@v’','[aeioudéioni]’,r,ignore.case=T)

r=gsub(‘'@c','[*aeiou.]',r,ignore.case=T)

P=Split(r,"; *'); for (i in 1:Len(P)){
p=Split(P[i],'=>"); if(is.na(p[2])){p[2]="}
# if(ini & str_detect(str,Add(‘*",p[1]))){str=p[2] #7&EEE — B
if(ini & str_detect(str,'"~'&p[1])){str=p[2] #7& 98 — £
Yelse {
str=gsub(p[1],p[2],str,ignore.case=ic)
if(tw) str=gsub(p[1],p[2],str,ignore.case=ic)
if(tw) str=gsub(p[1],p[2],str,ignore.case=ic)
}
}; str
Y #3CFA str & r="pl=>rl;p2=>r2' TEHL; ic=T: K/NLFXHIZR L; ini=T:
tw=T:2 [A] 2 #2

=it
i
Kol
i
s

ReplaceV=function(Sv,r,ic=T,tw=F){
Rv=Split(r,";")
for (i in 1:Len(Rv)){
p=Split(Rv[i],'’=>"); if(is.na(p[2])){p[2]="}
Sv=gsub(p[1],p[2],Sv,ignore.case=ic)
if(tw) Sv=gsub(p[1],p[2],Sv,ignore.case=ic)
}; Sv
Y#HSV: LFAR 7 VA& r="pl=>rl;p2=>r2" TEHL; ic=T: R/DSCFX A7 L tw=T:2 [H]

2

RepR=function(A=D,r){t(RepC(A,r))} #ATHR D R L (ABLH, rAT50)

RepStr=function(s,t){paste0(rep(s,t),collapse =")
} #IA] SCF-E T (s: 30, iR EK)

Rescale=function(A,s=F){

if(!s) (A-Min(A))/(Max(A)-Min(A)) #[0,1]

else (A-Min(A))/(Max(A)-Min(A))*2-1 #[-1,1]
} # Resclale vec to range [0,1]/[-1,1] s=F:[0,1]/T:[-1,1]
# A=c(3,9,22,99); Rescale(A,T)
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RevDF=function(D,s=0){
nr=NR(D); nc=NC(D); if(s==0) R=D else if(s==1) R=D[nr:1,]
else if(s==2) R=D[,nc:1] else R=D[nr:1,nc:1]; R

} # Reverse data frame. s=0:none/l:row/2:col/3:row+col

Reverse=function(A) {
A=sapply(strsplit(A, ""),function(x)paste(rev(x),collapse=""))
A=gsub("([A-ZAETOUUN])",'#¥¥1',A); gsub('([4éi6ui])', ' ¥¥1@"A,T)
VHVLA O ER O LT 2 W EICT D
# ReverseVt=function(A) {
# sapply(strsplit(A, ""),function(x)paste(rev(x),collapse=""))
FIYHAVEA DR ER O XLFH %2 WINRICT 5

ReverseDf=function(D,sel=1){ #sel=1: 17, 2: %I, 3: 174

if(sel==1|sel==3) {Cn=CN(D); Rn=RN(D); D=DF(D[NR(D):1,]); colnames(D)=Cn;
rownames(D)=rev(Rn)}

if(sel==2|sel==3) {Cn=CN(D); Rn=RN(D); D=DF(D[,NC(D):1]); colnames(D)=rev(Cn);
rownames(D)=Rn}

D

Y# T X T L — &R

ReverseStr=function(str){
paste(rev(strsplit(str, "")[[1]]), collapse = "")
Y# XTI E Y N—R

Right=function(s,n){nc=nchar(s); x=nc-n+1; substr(s,x,nc)}

#W %|4 derecha de secuencia de letras

RightAr=function(A,len=10){
B=sapply(A,function(x)Right(x,len));names(B)=NULL;B

Y# ECH A OBLFE O LA M (SCFEclen)

#A=c("abcdefg","123456"); RightAr(A,3) #"efg" "456"

RightJust=function(X){
M=X
for(i in 1:NC(X)){
Nx=nchar(M[,i]); m=max(Nx)
# if (m-nchar(CN(M)[i])-2>-1){
# colnames(M)[i]=Concat(rep(' ', m-nchar(CN(M)[i])),") & CN(M)[i]
#}
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for(j in 1:NR(X)){
M[j,i]=Concat(rep(' ', m-Nx[j]).,") & MI[j,i]
}

¥
M

} #AT SN A i 2

Rmd=function(fn){
rmarkdown::render(fn)
} #R Markdown Rmd => Html

RN=function(D,A=NULL) if(is.null(A))rownames(D) else{rownames(D)=A;D}
# RN=function(X=D,N=0){if(is.null(RN(X))) return(NULL)

# if(N[1]==0) N=1:NR(X); R=N

# for(i in 1:Len(N){R[i]=RN(X)[i]}; R

#}#174 (15 TH AM) cf Cn

# RnSeq=function(D){rownames(D)=1:NR(D); D} #17 4 % i % (2 75 #4

RND=function(D,d=0) {
for(i in 1:NC(D)) if(IsNum(D[,i])) D[,i]=Rnd(D[,i],d); D
}

Rnd=function(x,d=0) round(x+1/10710,d) # Round (d:decimal) cf round(2.5)=>2

Rng=function(A=D) Max(A)-Min(A) #range

Round=function(X,d=3){ #X: 7 — ¥, d/N & S LL FH7i % Round(2,1): 2.0 (no quote)
# W=format(Rnd(X,d),nsmall=d); W=gsub('*"0¥¥."," .",W); noquote(W)

W=format(Rnd(X,d),nsmall=d); W=gsub('*"0¥¥."," .",W); noquote(W)
YH#E DL P AT E T L 5 Redondear decimales

RowColJoint=function(X){
nr=NR(X); nc=NC(X); W=matrix(0,nr*nc,nr+nc); n=0
rownames(W)=1:(nr*nc); colnames(W)=c(rownames(X),colnames(X))
for(i in 1:nr){for(j in 1:nc){n=n+1; W[n,i]=W[n,nr+j]=XTi,j1}}; W

} #1751 #2515 A Row and column joint score

RowGMs=function(D) apply(D,1,function(x) (GM(x)))

RowMeans.T=function(O,A) NS(RowSums(O),RowSums(A)) #fraction mean-row
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RowMeans=function(D) rowMeans(D,na.rm=T) #NaN % & < 171y
#RowMeans=function(D,d=1) Rnd(rowMeans(D,na.rm=T),d) #NaN % & < 17

RowMedians=function(D) apply(D,1,function(x) (median(x,na.rm=T)))

RowSums=function(D,d=0) rowSums(D,na.rm=T) #NaN % [ < 17 0

RS=function(D,s=1,v=F){
if('v) {
if(s==1) A=RowSums(D)
if(s==2) A=ColSums(D)
if(s==3) A=Sum(D)
}; if(s==1|s==3) D=D/A else D=t((t(D)/A)); D

} #relative score(D:df, s=1:row,2:col,3:all, v=T: vector

H#HE S HEHHS

S2A=function(str){
s=gsub(’,.*",",str)
IE(IsNum(s),Spl(str),Split(str))
} #3XFHI=>E ¥ string to array ex.'2,3,5'=>¢(2,3,5); 'a,b,c'=>c('a','b’,'c")

S2N=function(X=D){
R=as.numeric(X); R=matrix(R,NR(X))
# R=mapply(X, FUN=as.numeric)
rownames(R)=RN(X); colnames(R)=CN(X); R
} #string Mt=>numeric Mt

Same=function(A,B){
n=Len(A); C=numeric(n); st=Sys.time()
for (i in 1:n) {
idx=which(A[i]==B)[1]; print(i&'/'&n)
Cli]=ifelse('is.na(idx), idx, 0)
}; print("Time: "&round(as.numeric(Sys.time()-st),1)&' sec."); C
} #Same form index R A 7 » 7 &
#A=c("abc", "de", "f"); B=c("de", "abc"); Same(A, B)

Same2Seq=function(A){
len=Len(A); n=1; B=rep(0,len); B[1]=1
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for(i in 2:len){
if(A[i]1'=A[i-1]) n=0; n=n+1; B[i]=n
}; B
YHRREIC X2 L EET 2 8EL T 5
#A=c('a','a','a",'b",'b"); Same2Seq(A) # =>1,2,3,1,2

SameMat=function(D,E,d,e,Cd,Ce){
n=NR(D); C=numeric(n); st=Sys.time()
for (iin 1:n) {
idx=which(D[i,d]==E[,e])[1]; print(i&'/'&n)
D[i,Cd]=E[idx,Ce]
}; D[is.na(D)]=0
print("Time: "&round(as.numeric(Sys.time()-st),1)&" sec."); D
} #Same form natrix D @ c I E @ e ¥l L FE 7 61X D @ Cd Fl<=E @ Ce 4|, if not=>0
# D=DF(A=V(‘abc,de,x'), B=V('x,y,z'), C=V('1,2,3"))
# E=DF(A=V('de,abc’), B=V('b1,b2"), C=V('5,6")
# SameMat(D,E,1,1,2:3,2:3)

SameVec=function(A,B){ fI=T; for (i in 1:Len(A)){if(A[i] '=B[i]){fI=F; break}}; fI} #
7 M V[E - E

Sample=function(...) sample(...,replace=T) # random-sample replace=T

Sch=function(D,rex,x=1,y=1){

A=D[,x]; B=which(grepl(rex,A)); D[B,y]
} #Search D:df, rex:regex, x:col for search, y:col for return
#Sch=function(df,x=1,y,s){A=df[,x]; w=which(A==s); df[w,y]}

#Search df, x:col for search, y:col for return, s:element for sch

Sci=function(s=F) if(s) options(scipen=0) else options(scipen=999)
# Sci(T): scientific notation / Sci(F): NO s.n.

SD=function(A) sd(A,na.rm =T) #standard dev

SdFreqDistD=function(D){
D=DF(D); nr=NR(D); nc=NC(D); S=NULL
for(i in 1:nc){
m=sum(1:nr*D[,i])/sum(D[,i]) #m: mean
v=sum((1:nr-m)~2*D[,i])/sum(D[,i]) #v:variance

S[i]=sqrt(v) #S: st.dev. vector
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;s
} #St. dev. of Freq. dist. in DF

SDp.r=function(A) {n=Len(A); SD(A)/Mean(A)/sqrt(n)}

#relative unbiased standard dev.

# SDp=function(A) {n=Len(A); sqrt((n-1)/n)*sd(A)} #sd: unbiased standard dev.
# sdpr=function(A) {n=Len(A); sd(A) #unbiased standard dev.

SDp=function(A) {n=Len(A); sqrt((n-1)/n)*SD(A)}
#SDp; population standard dev. / sd: unbiased standard dev.

Security.score=function(M,s1=1,5s2=0,r=3,S=NULL){
Rs=RowSums(M); Cs=ColSums(M); n=sum(M); nr=NR(M); nc=NC(M);R=M
if(s2==0){ # 1/n.of.cells
if(sl==1) for(i in L:nr){for(j in 1:nc)R[i,j]=BinS(M]i,j],Rs[i],1/nc)} #row
if(s1==2) for(i in L:nr){for(j in 1:nc)R[i,j]=BinS(M]i,j],Cs[j],1/nr)} #col
if(s1==3) for(i in L:nr){for(j in 1:nc)R[i,j]=BinS(M[i,j],n,1/(nr*nc))} #all
Yelse if(s2==1) {
if(sl==1) for(i in L:nr){for(j in 1:nc)R[i,j]=BinS(MTi,j],Rs[i],Cs[j]/n)} #row
if(s1==2) for(i in L:nr){for(j in 1:nc)R[i,j]=BinS(MTi,j],Cs[j],Rs[i]/n)} #col
} else{ # Sum
for(i in 1:nr){for(j in 1:nc) R[i,j]=BinS(MTi,j],Rs[i],S[j]/sum(S))}
}: Rnd(R,r)
} # Security score #M:mat, sl=1:row,2:col,3:total, s2=0:n. of cells, 1:ALL, 2:Sum
# A=c(10,19,14,7,12,11,7,10,0,1,0,0,1,12,1,0,1,2,3,3)
# M=Matrix(A,4,5,T); M

# Security.score(M,sel=1) #M:matrix, sel=1:row,2:col,3:total

SelectCol=function(D,re,ic=T,p=T,f=F,iv=F) {
#Select cols by regex. re:regex,ic:ignore-case,p=perl,f:fixed,iv:invert
D[,grep(re,CN(D),ic,p,fixed=f,invert=iv)]}

SelectRow=function(D,re,ic=T,p=T,f=F,iv=F) {
#Select rows by regex. re:regex,ic:ignore-case,p=perl,f:fixed,iv:invert

D[grep(re,RN(D),ic,p,fixed=f,invert=iv),]}
Selpower=function(f,t,e=0.5,cl1=.95){

s=ifelse(f<t/2,'l','g");m=ifelse(f<t/2,-1,1);Power(f,t,e,cl,s)*m

} # Selective power (plus/minus)
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Selrisk=function(f,t,e=0.5){
s=ifelse(f<t/2,'l','g");m=ifelse(f<t/2,-1,1);BinR(f,t,e,s)*m

} # Selective risk (plus/minus)

Selsecurity=function(f,t,e=0.5){
s=ifelse(f<t/2,'l','g");m=ifelse(f<t/2,-1,1);BinS(f,t,e,s)*m

} # Selective security (plus/minus)

Sep=function(str,sep=",",trim=T){
r=unlist(strsplit(str,sep)) # strsplit
if(trim) r=gsub('(*[ J+|[ 1+$)"."".r); r

}#A 7 U v b Separar secuencia de letras

Sepa=function(str,sep=",",trim=T){
r=unlist(str_split(str,sep)) # str_split: stringr (x: f)
#r=unlist(strsplit(str,sep)) # strsplit
if(trim) r=gsub("("[ 1+I[ 1+$)".".r); r
}#A 7 U v b Separar secuencia de letras
#F2=T3[order(T3$LM,T3$CG,T3$Lex, T3$Num,T3$Forma), ]; L(F2) # — k

Seq=function(f=-1,t=1,len=10) seq(f,t,length.out=len) # seq.number

SF=function(f,t,s=.95,b=1073){
#Secure frequency. f:frequency,t:total,s:security,b:base
if(t==0) return(0); e=BinE(f,t,s); BinF(b,e,s)}

SFS=function(D,E,s=.95,e=NULL){
#D:frequency-df, E:total-df, s=security, b:base
D=DF(D); E=DF(E)
if(is.null(e)) e=EX(D,E); print(‘exponent: '&e); b=10"e
for(i in 1:NR(D)){for(j in 1:NC(D)){
if(is.na(D[i,j])) D[i,j1=NA else DI[i,j]=SF(DIi,j].E[i,j],s,b)
}}; D} #Secure frequency score

Sign=function(D,E){# Significance marking by E
R=D
for(i in 1:NR(D)){for(j in 1:NC(D)){
e=E[i,j1; d=D[i,j]
if(is.na(d)) {R[i,j]="3"; next}
if(e<=0.01) R[i,j]l='"= '&d
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if(e>0.01&e<=0.05) RJ[i,j]='"— '&d
if(e>=0.99)  R[i,j]="# '&d
if(e>=0.95&e<0.99) RJ[i,j]='+ '&d
R
}

Signx=function(D,s=3,p=T){
# Significance marking bin=0.01 =>"--0.01", 0.95=>"+0,95"
#s=1:row/2:col/3:all, p=T:equal probability/F:expected p.
R=D; if(p) B=BinM(D,s) else B=BinA(D,s)
for(i in 1:NR(D)){for(j in 1:NC(D)){
b=B[i,j]; d=D[i,j]; if(is.na(d)) next
if(b<=0.01) R[i,j]="-- ' & d
if(b>0.01&b<=0.05) R[i,j]='- '& d
if(b>=0.99)  R[i,j]="++"'&d
if(b>=0.95&b<0.99) R[i,j]='+ '& d
IR
}
#D=DF(x1=c(10,21,32),x2=c(52,43,25)); Sign(D,1); BinM(D,1)

Similar=function(A,B){
library(stringdist); n=Len(A); C=numeric(n); st=Sys.time()
for (iin 1:n) {
Dis=stringdistmatrix(A[i], B); w=which.min(Dis); print(i&'/'&n)
Cli]=ifelse(Dis[w]==nchar(Ali])|Dis[w]==nchar(B[w]),0,w)
}; print("Time: "&round(as.numeric(Sys.time()-st),1)&' sec."); C
} #Similar form index ¥ A > 7 v 7 A (for)

SimilarMat=function(A,D){
library(stringdist); n=Len(A); nc=NC(D); st=Sys.time()
R=DF(matrix(rep(0, n*nc), NC = nc)); R[,1]=A
colnames(R)=CN(D)
for (i in 1:n) {
Dis=stringdistmatrix(A[i], D[,1]); w=which.min(Dis); print(i&'/'&n)
mx=max(nchar(A[i]), nchar(D[w,1]))
if(Dis[w]<mx) R[i,2:nc]=D[w,2:nc]
}; print("Time: "&round(as.numeric(Sys.time()-st),1)&' sec.’); R
} #Similar form matrix: AJIDEHZE L D O 14| & _EHUEDO D 2R A, — %

=>0
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SimpleSum=function(df, col){
X=xtabs(~df[,col], df); X=DF(X); X=0rdenar(X,1)
colnames(X)=c(col,'frec’); X

} #HAEGE suma simple

Skew.e=function(A){Mean((A-Mean(A))*3)/(SDp(A)"3)} #ZE J¥ Excel SKEW.P

Skew.r=function(A){n=Len(A); Skew.e(A)*sqrt(n-1)/(n-2)} #+A %} 7E # relative SKEW

Skew=function(A){t=Sum(((A-Mean(A))/SD(A))"3); n=Len(A); t*n/(n-1)/(n-2)}

Smooth=function(X,n=1,s=1){
if(s==2) X=t(X); nr=NR(X); nc=NC(X); W=X
for(h in 1:n){
X=W; for(i in 1:nr){for(j in 1:nc){
if(j==1)  WIi,jl=(X[i,1]+X[i,j1+X[i,j+1])/3
else if(j==nc) WIi,j1=(X[i,j-1]+X[i,j]+X[i,nc])/3
else  WIi,jl=(X[i,j-11+X[i,j]+X[i,j+1])/3
11} if(s==2) t(W) else W
YRS R niE K, s=10AT, 2:E

SN=function(V){for(i in 1:Len(V)){V[i]=Add(i,".",V[i])}; V} #i# K FEHE

SORT=function(D, K=1, A=NULL, rn=T) {
D=DF(D); if(is.null(A)) A=rep(T,Len(K))
for(i in Len(K):1) {
if(K[i]==0) D=DJorder(row.names(D)), ]
#else D=DJ[order(D[,K[i]],'Ali]).]
#else D=D[Order(D[,K[i]].!A[i]).]
else D=D[ORDER(D[,K[i]],!A[i]).] #3 = and % i
}; if(rn) row.names(D)=NULL; D
YHEH X —K TD % Y — b, ex.K:c(2,1); A=T: F-JIg, F:F&IE
#SORT(D,c(2,1,c¢(T,F)) #1784 T Y — b
# Sort=function(M=D,r=NULL,c=NULL,d=F,n=F){
# if(lis.null(c)) {c=rev(c); for(i in 1:Len(c)) M=SortC(M,c[i],d,n)}
# if(tis.null(r)) {r=rev(r); for(i in 1:Len(r)) M=SortR(M,r[i],d,n)}; M
#} #1751V — b
# # Sort(M=D,r=NULL,c=NULL,d=F) D:7 — % {7%l,r:Y — k¥ —%& 5 ({7),cir: Y — k
F — & 5 (%1),d: B E

150



Sort=function(D, K=1, Dc=NULL, rn=T) {
#D: df/vec, K:key, Dc:ascending/descending; rn:row number
Order=function(A,d) { #Spanish or numeric
is.num=all('is.na(suppressWarnings(as.numeric(A))))
if(is.num) {d=ifelse(d,-1,1); A=as.numeric(A); Od=order(d*A)}
else {library(stringi)
Od=stri_order(A,locale="es_ES",decreasing=d,strength=4,uppercase_first=F)
}; Od
} # Each order array of Spanish words (d=T: descending)
ORDER=function(A,d){ #Spanish or numeric
Nm=IsNumeric(A); Wil=which(Nm); W2=which(!Nm) #index
O1=0rder(A[Nm],d); 02=0Order(A[!Nm],d); c(W1[O1], W2[O2]) #num,char
} # All order array of Spanish words (d=T: descending)

D=DF(D); if(is.null(Dc)) Dc=rep(F,Len(K))
for(i in Len(K):1) {
if(K[i]==0) A=row.names(D) else A=D[,K][i]] # object vec
D=D[ORDER(A,DcJi]),] #numeric and char
}; if(rn) row.names(D)=NULL; D #row num; output
} #Multiple key sort (Spanish), ex.K:c(2,1); Dc=c(F,T), F:ascend, T:descend
# A=c('10', '2', "a", '1", 'x', 'b"); SORT(A)
# A=c('10', '2', 'a’, '1", 'x', 'b'); SORT(A,1,T)
# D=cbind(A=c(1,2,2,3), B=c(5,7,6,8)); SORT(D,c(1,2))
# D=cbind(A=c(1,2,2,3), B=c(5,7,6,8)); SORT(D,c(1,2),c(F,T))

SortA=function(A) {
library(stringi);stri_sort(A,locale="es_ES",strength=4,uppercase_first=F)}

# Sort array of Spanish words

SortAO=function(A,0){

Ind=order(match(A, Ord)); A[Ind] #sorted vector
} #Sort vector A by order vector Ord
#A=V('c,d,a,b,c"); O=V('b,c,a"); SortAOrd(A,O)

SortC=function(D,x=NULL,d=F,r=F){
if(is.null(x)) return(D)
#D=DF(D) #df & ¥+ %
if(1IsN(x)) x=FN(x,CN(D)) #x 2 ¥ T iF i ¥4 & 5%
A=IE(x==0, RN(D), D[,x]) #1474 or %44 T Y — k
if(NC(D)==1){
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Rns=RN(D)[Order(A,d)]; Cns=CN(D)
D=DF(D[Order(A,d),])
rownames(D)=Rns; colnames(D)=Cns
}else D=D[Order(A,d),] #EALIZHE > T ~FF 2
if(r) rownames(D)=1:NR(D)
D
Y#5IE S TIT &2 Y — M(D:ATHI] - DF,x=1:%1%F =5, d=T: B IH,r=T:17 4 #H %)

SortD=function(D,col=1,dec=F,rn=T){
#SortD(F2,'Lema,Cg,Lex,Num,Forma‘,c(F,F,F,F,F))
if(is.numeric(col)) Cm=col else Cm=VT(col)
for(i in Len(Cm):1){
V=DI[,Cm[i]]; if(is.character(V)) V=Spa(Vt)
Or=order(Vt, decreasing=dec[i]); D=D[Or,] # Y — b
}; if(rn) rownames(D)=1:NR(D); D
Y# AL UFET — X 7 L— LAY — b (D: dataframe, col: column, dec: descreasing)

SortDO=function(D,0,c=0,d=F,r=F){
A=1E(c==0,RN(D),D[,c]) #1744 or ¥4 T Y — K
Id=order(match(A,0)) #0 D JEF ICE > T A ¥ T v 7 A
D=D[Id,] #1 > 7T v 7 AZHt > T X 2
if(r) rownames(D)=1:NR(D) #17 &# %
D
Y#5IF B T df & O IZHE > T Y — b (D:df,0:vt,c=0:%1 ,d=T:F&JIE r=T:17 # %)
# D=DF(x=V("penas,pena,penas,pefia"),y=V("b,c,a,d"),z=c(3,1,5,2)); D
# A=V('z,d,a,x'); SortDO(D,A,?2)

SortM=function(D, K=1, A=NULL) {
D=DF(D)
if(is.null(A)) A=rep(F,Len(K))
#for(i in Len(K):1) D=D[order(D[,K[i]]).]; D #%& i
# for(i in Len(K):1) D=D[Order(D[,K[i]],A[i]),]; D # X 7 or ¥ f&
for(i in Len(K):1) D=D[ORDER(DI[,K[i]],A[i]),]; D #3C 5 or & f&
D #3C 5 and ¥ fiE
YHEBE K TT— % 7L — A D % Y — b, ex.Kic(1:3); A=F:H-JIi, T:F& A
# D=DF(x=V("penas,pena,penas,pefia”),y=V("b,c,a,d"),z=c(3,1,5,2)); D
# SortM(D,c(1,2)); SortM(D,c(2,1)); SortM(D,c(1,2),c(T,F))
# A=V ("penas,pena,penas,pefia"); SortM(A,1,F); SortM(A,1,T)

SortR=function(M=D,x=NULL,d=F,n=F){
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t(SortC(t(M),x,d,n))
YH#ITHE S THI EZ Y — F(M:ATH] « DEXx=1:AT & 5 ,d=T: & JIE , n=T: %l 4L 72

SortS=function(D,cdo,rn=T){
Sys.setlocale("LC_CTYPE", "Spanish_Spain.1252"); Cdo=VT(cdo)
for(i in Len(Cdo):1){
Sp=Sep(Cdo[i],":"); col=Sp[1]; dec=Sp[2]; ord=Sp[3] # column, decreasing, order
dec=ifelse(dec=='T", T, F)
vt=D[,col]
if(ord!="xx") vt=match(vt,Sep(ord,’;'), nomatch=99) # 54 —
else if(is.character(vt)) Encoding(vt)="UTF-8"
Or=order(vt, decreasing=dec); D=D[Or,] # Y — bk
#if(is.character(vt)) vt=Spa(vt) # A XA »§E L F AL H
}; if(rn) rownames(D)=1:NR(D); D
Y# AXRA UFET — X 7 L— A Y — |k SortS(D,'Lema:F:a;c;b,...") (D: dataframe, col:

column, dec: descreasing)

SortV=function(vt,dec=F){
if(is.character(vt)) wt=Spa(vt) else wt=vt
Or=order(wt, decreasing=dec); vt[Or] # Y — I

y# AL EEN T Z— Y — | (df: dataframe, dec: descreasing)

SP=function() Sys.setlocale(category = 'LC_CTYPE', locale = 'spanish') # X ~ 1 ik

=

TERIE

et

Spa=function(B1){
St=strsplit(B1," '); Ul=unlist(St); U2=Spas(Ul); Ln=NULL; n=0
for(i in 1:Len(St)){
len=Len(St[[i]]); n=n+1; e=n+len-1; Ln[i]=Concat(U2[n:e], ' '); n=e

}: Ln

# mx=max(str_count(B1,' ')); Df=mx-str_count(B1,' ') # A X— X DK KME» L D
EE

# B1=B1&str_dup(' ',Df) # A X— 24l &

# St=str_split(B1," '); K1=DF(St); B2=t(K1); B3=Spas(B2)

# B4=DF(matrix(B3,Len(B1))); B5=ReplaceAll(B4,'» 00=>")

# Concat(B5, '") #df O {72 21" '"TE
Y# AL UEERYZ b=y — FHAXFART RV

Spas=function(vt){

vt=ReplaceV(vt,'fi=>nzz;¢c=>czz;[{3()<>«»i1?-]=>;¥¥[=>,¥¥]=>")
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Gr=gregexpr(pattern="[4éi6GUAEIOUU]", vt)
Ra=rapply(Gr, function(x) head(x, 1)[1])
Ra=ifelse(Ra<0,0,Ra); Ra=ifelse(Ra<10, '0'&Ra, "&Ra)
od="aéi6uAEIOUGUINA"
nw="aeiouAEIOUuUiua"
# 0d="46i10UAEIOUUaIOUAEIOUAET100AETOUAETOAETO"
# nw="aeiouAEIOUuUaeiouAEIOUaeiouAEIOUaeioAEIO"
chartr(od, nw, vt) & '' & Ra

Y# AL VEERY P=>Y — NHXFTERT bV

Spl=function(str){

#as.numeric(unlist(strsplit(C, ', *")))
as.numeric(Split(str))

YHLTFTH=>HME 7 P L oex '2,3,1' =>¢(2,3,1)

Split=function(str,r=", *') unlist(strsplit(str,r)) #3¢7%1% RE TAX 7 VU v s => B4l

SplitA=function(A,sep=",") DF(do.call(rbind, strsplit(A,sep)))
BLFX7 MV ADER % sep THHEEL T df 2T

SplitAr=function(A=D,r="¥¥." d=1){
for (i in 1:Len(A)){A[i]=Split(A[i],r)[d]}; A
YHESIADOEFZ A r TAT U vy b LAdFEOEFE LIRS

SplitVt=function(Vt,s,n){
sapply(strsplit(Vt, s), [, n)
Y# LTI MNVArOEFEE s TAT Yy b LienFEHORY pL

SS=function(X,Y){return (MV(X,Y,'s)} #1741 «- X7 +F L DF & H X-Y

STA=function(X=D,r=T,s='sum,mean,sd',d=1){
R=NULL; for (st in Split(s)){wW=Stat(X,r,st)
if(r) R=cbind(R,W) else R=rbind(R,W)
}; Rnd(R,d)
Y#HE At & STA(X=D,r=F,s='sum,mean,sd',d=1)
##([D],r=[F1:ZI/T:4T ,s:%C 71 € ex.'sum,mean,sd"’,d: /) % #1)
#s: sum,mean,median,mid,min,max,sd,SDp,var,varp,Qt1,q2,q3,rng,gini,entropy

#s: gm,gmz,gsd,gsdz,kurt,kurt.r,ldi,pareto,skew,skew.e,skew.r,

Start=function(){ #BH 44 /%] ¥ 1t

154



# load(".RData") #7V — 7 A X — X % ¢

# rm(list=Is(envir=globalenv()), envir=globalenv()); cat("¥014")

# VU —J AX—R b a Y — L& 27 U7 Despejar espacio de trabajo y consola

#options(scipen=1) #f5 &K R =>/N A KR

options(timeout=120) #graphic time out: 120 sec

windowsFonts(myFont = windowsFont("Courier")); par(family = "myFont") # Fuentes
windows

Sys.setenv(LANGUAGE="en") # Console in English

#Sys.setenv(LANGUAGE="ja") # Console in Japanese

# Sys.setlocale(category = 'LC_CTYPE', locale = 'spanish")# % XA » §& L F

par(family = "HiraKakuProN-W3") # H A #& 3 7 (MAC)

#dev.offQ #7 A X &L 25 (WHMEICED)

#source('L.R");source('N.R"); source('G.R")

options(scipen=999) # with NO scientific notation

windowsFonts(myFont = windowsFont("Courier™)); par(family="myFont")

Library()

Stat=function(X,r=T,sta){
#sta='sum',mean,median,mid,min,max,sd,SDp,var,varp,ql,q2,q3,etc.
if(r==T){R=t(t(apply(X,1,eval(sta)))); colnames(R)=c(sta)} #17
if(r==F){R=t(apply(X,2,eval(sta))); rownames(R)=c(sta)} #%I
R

Y #EF R (c=1:47 ; 2:41) sta(X,1,'mean’)

Std=function(d) (d-Mean(d))/SDp(d) ##Z % {.
#Sum=function(A) sum(As.numeric(A),na.rm=T) #NaN % & <

STD=function(D,s=1){
Me=AP(D,s,mean); SDp=AP(D,s,SDp); MV(MV(D,Me,'s"),SDp)
}HERELS N (s=1:4T ; 2:40; 3:4)

Str=function(A=D){toString(A)
YHX T N =>ITFF

Str2Var=function(str){eval(parse(text=str))

} #string=>variable

Sustituir=Sus=function(df,col=1,sus,sep=";"){ #c(olumna), sus ex: 'a=>b;x=>y")
Ss=Sep(sus,sep)
for(i in 1:Len(Ss)){
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Ar=Sepa(Ss[i],'=>"); f=Ar[1]; t=Ar[2]
if(class(df)=="data.frama') df[,Col]=gsub(f,t,df[,col],T)
else df=gsub(f,t,df,T)
}; df
} #[& ff2 Sustituir por regex

Sum=function(A) sum(A,na.rm=T) #NaN % & <

SumCross=function(D,x,A){
#(D:data frame, x:column of class, A:array of frequency columns)
X=NULL; for(i in A){
X=rbind(X,xtabs(D[,i]~D[,x],D))
}; rownames(X)=colnames(D)[4:13]; t(X)
Y#7 1o ZA4E3FF ex:SumCross(G1,'Sufijo’,4:13)

Summary=function(D,d=1){
nc=NC(D); A=rep(0,nc); R=DF(A,A,AAAA)
for(i in 1:NC(D)){
A=D[,i]; A=sort(A); n=Len(A)
al=A[1];a2=A[n/4];a3=A[n/2];a4=A[n*3/4];a5=A[n]
R[i,1]=ifelse(all(IsNum(A)), Rnd(min(A),d), al)
R[i,2]=ifelse(all(IsNum(A)), Rnd(quantile(A)[2],d), a2) #1-quartile
RI[i,3]=ifelse(all(IsNum(A)), Rnd(median(A),d), a3)
R[i,4]=ifelse(all(IsNum(A)), Rnd(mean(A),d), ".")
RI[i,5]=ifelse(all(IsNum(A)), Rnd(quantile(A)[4],d), a4)
R[i,6]=ifelse(all(IsNum(A)), Rnd(max(A),d), a5)
}; rownames(R)=colnames(D); colnames(R)=VT('Min,1-Q,Median,Mean,3-Q,Max"'); R
}

HHHE T ##H##

T.mean.g=function(V,p=0){
R=rev(order(abs(V-Median(V)))); n=Len(V); M=NULL;
if(p==0) k=1E(n%%2==0,n-1,n) else k=ceiling(n*(1-p/100))
for(i in 1:k){

if(i>1){r=R[i-1]; if(r<n/2) V[r]=NA else V[r]=NA}
M[i]=Mean(V)
}; Mean(M)} # Gradual trimmed mean. V: vt,p:percent ex.80

# V=c(0, 13, 18, 20, 42, 157); T.mean.g(V) # 21.80333

# V=c(0, 13, 18, 20, 42, 157); T.mean.g(V,p=80) # 30.13333
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T.mean=function(V,t=1){
V=sort(V); n=Len(V); for(i in 1:t) V[c(i,n-i+1)]=NA
Mean(V)} # Trimmed mean. V:vt,t:trim-count ex.2
# V=c(0, 13, 18, 20, 42, 157); T.mean(V) # 23.25
# V=c(0, 13, 18, 20, 42, 157); T.mean(V,t=2) # 19

T2D=function(D) as.data.frame.matrix(D)
#T2M=function(Th){matrix(Th, NC(Tb), dimnames=dimnames(Th))} # table => matrix

T2M=function(D){M=matrix(D, NC(D));rownames(M)=RN(D);colnames(M)=RN(D);M}

# table to matrix

Table=function(D,C){R=DF(table(D[,C])); names(R)=c(CN(D)[C],"freq"); R}

# Frequency table of D[,C] ex. Table(D,1:2) -> x,y,freq

# D=DF(x=Sample(VT('a,b,c"),10),y=Sample(VT('d,e'),10),z=Sample(VT('f,g"),10))
# D; Table(D,1:3)

Text2Word=function(D){
nc=NC(D); A=D[,nc]
A=gsub('(["0-9a-z4éi60a¢i014610048T0f¢ T ~&<>¥r¥n-])",' ¥¥1 " A, T,T)
D[,nc]=gsub('*([[:space:]1+)|([[:space:]]+)$"',",A) # trim
library(tidyr); W=separate_rows(D, nc, sep=" +")
D=DF(N=1:NR(W),W); names(D)[nc+1]="Key"; D

YHT XA D HLEE~ 2024-02-10

ToLower=function(X,Y){
I1=is.na(match(X,Y)); 12=!Detect(X,'*"[IVXLCDM]+$")
ifelse(11&12, tolower(X), X)

Y #E A LG - v — < B LS =/ S0

TR=function(D) noquote(t(D))

# (1) t-test, one sample
Trans=function(D) as.data.frame(t(D)) # t:transpose -> data-frame (x:DF)
Trim=function(str) gsub('*([[:space:]]+)|([[:space:]]+)$",",str)

#hU AFIBEOZER, 7, WATEZRE)
#T2D=function(Tb){mt=T2M(Tb); DF(mt)} # table => DF
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Ttestl.z=function(A,pm,psd,side="t",cl=.95,r=3){
#A:vector, pm:pop. mean, psd:pop.sd, cl:confidence level, side:l/g/t, r=Rnd
n=Len(A);sm=mean(A);ssd=sd(A); dm=sm-pm
t=dm/(ssd/sqrt(n))#sm:sample mean; n:sample size; t:t-value
es=dm/sqrt((ssd”2+psd”~2)/2); mx=max(A); mn=min(A); rg=mx-mn#effect size; range
em=ifelse(side=="t", qt((1+cl)/2,n-1)*(ssd/sqrt(n)), qt(cl,n-1)*(ssd/sqrt(n)))
#error margin
if(side=="Il') {p=pt(abs(t),n-1);Ci=c(-Inf,sm+em)} #p-value (lower side); CI
if(side=="g") {p=1-pt(abs(t),n-1);Ci=c(sm-em,Inf)} #p-value (upper side); CI
if(side=="t") {p=2*pt(abs(t),n-1,lower.tail=F);Ci=c(sm-em,sm+em)}
pw=unlist(unname(pwr.t.test(n,es,1-cl,NULL,'one.sample’,side)[4])) #power
if(side=="t") wd=Ci[2]-Ci[1] else if(side=="g") wd=(sm-Ci[1])*2 else wd=(Ci[2]-sm)*2
R=Rnd(c(sm,pm,dm,dm/pm,mx,mn,ssd,t,n-1,1-p,p,es,Ci,em*2,rg,em*2/rg,pw,n),r)
names(R)=c('sm:sample mean','pm:pop.mean’,’sm-pm’,'(sm-
pm)/pm’,'max’,'min‘,'sample-sd’,
't','df',"security’,'p-value’,'effect-size’,'lower-bound’,'upper-bound’,
‘width','range’,'width/range’,'power’,'n"); R

} #0ne sample t-test (Comparison with population mean)

Ttestl=function(A,pm,psd,side="t",cl1=.95,r=3){
#A:vector, pm:pop. mean, psd:pop.sd, cl:confidence level, side:l/g/t, r=Rnd
n=Len(A);sm=mean(A);ssd=sd(A); dm=sm-pm
Tt=t.test(A,NULL,side,pm,F,F,cl); U=unname(unlist(Tt[1:3]))
t=U[1]; df=U[2]; p=U[3]; Ci=Tt$conf.int[1:2] #t, df, p-value, conf.interval
es=dm/sqrt((ssd”2+psd”2)/2); mx=max(A); mn=min(A); rg=mx-mn#effect size; range
if(side=="t") wd=Ci[2]-Ci[1] else if(side=="g") wd=(sm-Ci[1])*2 else wd=(Ci[2]-sm)*2
pw=unlist(unname(pwr.t.test(n,es,1-cl,NULL,'one.sample’,side)[4])) #power
R=Rnd(c(sm,pm,dm,(dm)/pm,mx,mn,ssd,t,n-1,1-p,p,es,Ci,wd,rg,wd/rg,pw,n),r)
names(R)=c('sm:sample mean','pm:pop.mean’,'sm-pm’,'(sm-
pm)/pm','max’,'min‘,'sample-sd’,
't','df','security’,'p-value','effect-size','lower-bound’,'upper-bound’,
'‘width','range’,'width/range’,'power’,'n'); R
} #0ne sample t-test (Comparison with population mean)
# A=c(47,48,51,57,58,59,62,67); pm=50; psd=10; cl=.95; side="t"; r=5
# Ttestl.z(A,pm,psd,side,cl,r); Ttest1(A,pm,psd,side,cl,r)
# t.test(A,NULL,side,pm,F,F,cl)

Ttest2.z=function(A,B,side="t",c1=.95,r=3){
Ds=A-B; m=mean(Ds);s=sd(Ds); n=Len(Ds); se=s/sqrt(n); t=m/se; df=n-1
em=ifelse(side=="t", qt((1+cl)/2,df)*se, qt(cl,df)*se) #error margin
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ml=mean(A); vl=var(A); m2=mean(B); v2=var(B); rg=max(A,B)-min(A,B) #mean;
range

es=(m1-m2)/sqrt((vi+v2)/2); sd1l=sqrt(vl); sd2=sqrt(v2) #effect size; sd

if(side=="Il') {p=pt(t,df);Ci=c(-Inf, m+em)} #'I'

if(side=="g") {p=1-pt(t,df);Ci=c(m-em, Inf)} #'g'

if(side=="t") {p=2*pt(-abs(t),df);Ci=c(m-em, m+em)} #'t'

pw=unlist(unname(pwr.t.test(n,es,1-cl,NULL, 'paired’,side)[4])) #power

ml=mean(A); m2=mean(B); dm=ml-m2;

if(side=="t") wd=Ci[2]-Ci[1] else if(side=='g") wd=(sm-Ci[1])*2 else wd=(Ci[2]-sm)*2

R=Rnd(c(m1l,m2,dm,dm/m2,sd1,sd2,n,t,df,1-p,p,es,Ci,wd,rg,wd/rg,pw,n),r)

names(R)=c('ml:mean.1','m2:mean.2','m1-m2','(m1-m2)/m2','sd1','sd2",'n","t",'df",
'security’,'p-value','effect-size’,'lower-bound’,'upper-bound’,
‘width','range’,"width/range’,'power’,'n"); R

}# Paired two sample t-test (difference in means)

Ttest2=function(A,B,side="t',cl1=.95,r=3){
Tt= t.test(A,B,side,0,T,F,cl)
U=unname(unlist(Tt[1:3])); t=U[1]; df=U[2]; p=U][3]
Ci=Tt$conf.int[1:2] #conf.int
sd1=sd(A); sd2=sd(B); es=(m1-m2)/sqrt((sd1”2+sd2”72)/2) #effect size; sd
pw=unlist(unname(pwr.t.test(n,es,1-cl,NULL, 'paired’,side)[4])) #power
ml=mean(A); m2=mean(B); dm=ml-m2; n=Len(A); rg=max(A,B)-min(A,B)
if(side=="t") wd=Ci[2]-Ci[1] else if(side=='g") wd=(dm-Ci[1])*2 else wd=(Ci[2]-dm)*2
R=Rnd(c(m1,m2,dm,dm/m2,sd1,sd2,n,t,df,1-p,p,es,Ci,wd,rg,wd/rg,pw,n),r)

'security’,'p-value','effect-size’,'conf.int.1','conf.int.1’,
‘width','range’,'width/range’,'power’,'n"); R
}# Paired two sample t-test (difference in means)
# A=c(24,32,32,28,35); B=c(20,22,26,18,24); cl=.95; side="t"; r=4
# Ttest2.z(A,B,side,cl,r); Ttest2(A,B,side,cl,r)
# t.test(A,B,side,0,T,F,cl)

Ttest3.z=function(A,B,side="t",c1=.95,r=3){
#A,B:vector; cl:confidence level; side:lower,greater,two.sided; r=Rnd
if(Len(A)==3) {n1=A[1];m1=A[2]; v1=A[3]; n2=B[1];m2=B[2];v2=B[3]}
else{nl=Len(A);ml=mean(A);vl=var(A); n2=Len(B);m2=mean(B);v2=var(B)}
df=(v1l/n1+v2/n2)72/((v1~2/(n17"2*(n1-1)))+(v2~2/(n2"2*(n2-1)))) #Welch degree of
freedom
dm=m1l-m2; t=dm/sqrt((v1l/nl)+(v2/n2)) #Welch t-statistic
em=ifelse(side=="t", gt((1+cl)/2,n1-1)*sqrt(v1l/nl), gt(cl,n1-1)*sqrt(vl/nl))#error
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margin
se=sqrt((vl/nl)+(v2/n2)) #standard error for the difference in means
es=(m1-m2)/sqrt((vi+v2)/2); rg=max(A,B)-min(A,B); sdl=sqrt(vl); sd2=sqrt(v2)
#effect size; range
pw=unlist(unname(pwr.t2n.test(nl,n2,es,1-cl,NULL,side)[5])) #power
if(side=="Il') {p=pt(t,df);em=qt(1-cl,df)*se;Ci=c(-Inf, dm-em)} #less
if(side=="g") {p=1-pt(t,df);em=qt(cl,df)*se;Ci=c(dm-em, Inf)} #greater
if(side=="t") {p=2*(1-pt(abs(t),df));em=qt((1+cl)/2,df)*se;Ci=c(dm-em, dm+em)} #two-
sided
if(side=="t") wd=Ci[2]-Ci[1] else if(side=="g") wd=(dm-Ci[1])*2 else wd=(Ci[2]-dm)*2
R=Rnd(c(ml1l,m2,dm,dm/m2,sd1,sd2,n1,n2,t,df,1-p,p,es,Ci,wd,rg,wd/rg,pw,n),r)
names(R)=c('ml:mean.l','m2:mean.2','m1-m2','(m1-m2)/m2','sd1','sd2",'n1",'n2",
't','df',"security’,'p-value’,'effect-size’,'conf.int.1','conf.int. 2",
‘width','range’,"width/range’,'power’,'n"); R

} # Non paired two sample t-test (difference in means)

Ttest3=function(A,B,side="t',cl1=.95,r=3){
#A,B:vector; cl:confidence level; side:lower,greater,two.sided; r=Rnd
nl=Len(A);ml=mean(A);vl=var(A); n2=Len(B);m2=mean(B);v2=var(B); dm=ml-m2
Tt=t.test(A,B,side,0,F,F,conf.level=cl); U=unname(unlist(Tt[1:3]))
t=U[1]; df=U[2]; p=U[3]; Ci=Tt$conf.int[1:2] #t, df, p-value, conf.int
es=(m1l-m2)/sqrt((v1i+v2)/2); rg=max(A,B)-min(A,B); sdl=sqrt(vl); sd2=sqrt(v2)
#effect size; range
em=ifelse(side=="t", qt((1+ch)/2,n1-1)*sqrt(v1l/nl), qt(cl,n1-1)*sqrt(vl/nl))#error
margin
pw=unlist(unname(pwr.t2n.test(nl,n2,es,1-cl,NULL,side)[5])) #power
if(side=="t") wd=Ci[2]-Ci[1] else if(side=='g") wd=(dm-Ci[1])*2 else wd=(Ci[2]-dm)*2
R=Rnd(c(m1,m2,dm,dm/m2,sd1,sd2,n1,n2,t,df,1-p,p,es,Ci,wd,rg,wd/rg,pw,n),r)
names(R)=c('ml:mean.1l','m2:mean.2','m1-m2','(m1-m2)/m2','sd1','sd2','n1",'n2",
't','df',"security’,'p-value','effect-size','conf.int.1','conf.int. 2",
‘width','range’,'width/range’,'power’,'n"); R
} # Non paired two sample t-test (difference in means)
# A=c(24,32,32,28,35); B=c(20,22,26,18,24,30); side="I"; cl=.95; r=6
# Ttest3.z(A,B,side,cl,r); Ttest3(A,B,side,cl,r)
# t.test(A,B,side,0,F,F,conf.level=cl)

#### U #Hi##

uAX=function(a){ #axis a:angle-x

theme(axis.text.x=element_text(angle=1E(a,90,0),
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hjust=1E(a,0,.5),vjust=1E(a,0,.5)))+

theme(axis.text.y=element_text(angle=0,hjust=0,vjust=.5))}

uLB=function(t,x,y){ #label: t:title,x:axis-x,y:axis-y
labs(title=1E(t==",NULL,t),x=1E(x==",NULL,x&"¥n"),y=1E(y==",NULL,y&'¥n"))}

uLM=function(x1=0,x2=0,y1=0,y2=0) { #limit of coordinate system
if(x1!=0|x2!=0|y1!=0]y2!=0) coord_cartesian(xlim=c(x1,x2),ylim=c(y1l,y2))}

uLMx=function(x1=0,x2=0,y1=0,y2=0) {
R=NULL
if(x11=0|x2!=0) R=R+coord_cartesian(xlim=c(x1,x2))

if(yl!=0|y2!=0) R=R+coord_cartesian(ylim=c(y1,y2)); R}

uLN=function(A) scale_color_discrete(limits=A) # legend name

uLog=function(a=0,b=10) { #Logarithmic axis. a:axis=1:x,2:y,3:X,y,b:log-base
if(b==0) return()
x=scale_x_continuous(trans=Log_trans(b)); y=scale_y_continuous(trans=Log_trans(b))
if(a==1) x else if(a==2) y else if(a==3) x+y}

# uLog=function(xy=0) { #logarithmic axis

# x=scale_x_logl10(); y=scale_y_log10()

# if(xy==1) x else if(xy==2) y else if(xy==3) x+y}

uMG=function(m) theme(plot.margin=margin(t=m,r=m,b=m,I=m,"mm™"))#margin

UniDis=function(A=D){

len=Len(A); M=matrix(0,len,len)

for(i in 1:len){for(j in L:len){MJi,j]=abs(A[i]-A[j])}}
colnames(M)=rownames(as.matrix(A)); rownames(M)=colnames(M); M

Y #— W o B EE4T %) unidimensional distance

Unig=function(E=D,x=0,y=0,n=0){
if(x==0){ #1 il
E=DF(v2=E[,y],n=E[,n]); colnames(E)=c('v2','n")
E=E %>% group_by(v2) %>% summarise_all(sum) #Uniq-sum
Yelse if(y==0){ #1 di}
E=DF(v1=E[,x],n=E[,n]); colnames(E)=c('v1','n")
E=E %>% group_by(vl) %>% summarise_all(sum) #Unig-sum

Yelse{ #2 il
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E=DF(v1=E[,x],v2=E[,y],n=E[,n]); colnames(E)=c('vl','v2','n")
E=E %>% group_by(v1l,v2) %>% summarise_all(sum) #Uniq-sum
L E
}# = — 7 (sum)

Unig2TV=function(D){R=NULL; for(i in 1:NC(D)){ #uniq to text vector
A=unique(D[,i]); A=na.omit(sort(A)[1:20])
R[i]=CN(D)[i]&": '&paste(A,collapse=', )}; R

}

UnigC=function(D, col=1){

# D=DF(D); D=D['duplicated(D[,col]),];rownames(D)=1:NR(D); D
D=DF(D); D[!duplicated(D[,col]),]

}# EMATEHIBR, ] : UnigC(CC,V('Crit,Pr"))

UnigSum=function(D,Col){library(dplyr); count(D,D[,Col])}
#UnigSum=function(D,Col){summarize(group_by(D,D[,Col]),count=n())}
#DD=—7 T2 L OHEZEFET 5 ex.UniqgSum(D,c(1:2))

UpperLeft=function(D){

nr=NR(D); nc=NC(D); nt=nr+nc; W=D #W: weight-matrix

for(i in 1:nr){for(j in L:nc){WTIi,j]=nt-i-j}}

W=W/Sum(W); w=Sum(D*W); m=Mean(D); (w-m)/(w+m) #w:weighted mean
} # Preference:upper-left-part

uPT=function(x,y,s=15,sh=1,f=NA,c="red',a=.5){ # point

annotate(‘'point',x=x,y=y,size=s,shape=sh,fill=f,color=c,alpha=a)}

uRepel=function(x,y,l,c,s){ # x,y:coordinate,l:label,c:color,s:size

geom_text_repel(aes(x=x,y=y,label=I),color=c,size=s,max.overlaps=Inf)}
uRT=function(x1,x2,y1,y2,f=NA,c="skyblue',w=1,a=.5){

# Rectangle. f:fill,c:color,w:line-width

annotate(‘rect',xmin=x1,xmax=x2,ymin=y1,ymax=y2 fill=f,color=c,lwd=w,alpha=a)}
uSC=function(s,f,t,br=waiver()){ #scale-continuous:x-y

sc=1E(s,scale_x_continuous,scale_y_continuous);pos=IE(s,'bottom','right")

sc(labels=scales::comma,limits=c(f,t),breaks=br,position=pos)}

uSD=function(s,Lb,dd=1){ # limits,labels,dodge,position

162



sc=1E(s,scale_x_discrete,scale_y_discrete);pos=I1E(s,'top’,'left")
sc(limits=factor(1:Len(Lb)),labels=Lb,guide=guide_axis(n.dodge=dd),

expand=expansion(mult=c(.01,.01)),position=pos)}

uSFG2=function(l,m,h) scale_fill gradient2(low=I,mid=m,high=h,midpoint=0)

#scale_fill _gradient2

uSG=function(x1,x2,yl,y2,c,w,t=1){ # segment

annotate(‘'segment’,x=x1,xend=x2,y=y1l,yend=y2,color=c,Ilwd=w,linetype=t)}

uSZ=function(f,t) scale_size _continuous(range=c(f,t)) # scale-size

uTM=function(w=T,f=12,a=0,lb=T,lg=F,tI=F){
#w:white,f:font,a:angle,Ib:grid+label,lg:put legende,tl:title to left
if(w) G=theme_bw()+theme( # white
panel.border=element_rect(color="gray" fill=NA,linewidth=1),
panel.background=element_rect(fill = "white"),
plot.background=element_rect(fill = "white")
) else G=theme_gray() # gray
G=G+theme(text=element_text(size=f,family="sans")) # font
family:serif,sans,mono
if(tl) G=G+theme(
plot.title=element_text(hjust=0), # title: justify left
plot.title.position="plot™) # title-position: left
if(al=0) G=G+theme(axis.text.x=element_text(angle=a,hjust=.0,vjust=.2))
if('lb) G=G+theme(panel.grid=gB(),
axis.ticks=gB(),axis.text.x=gB(),axis.text.y=gB())
if(lg) G=G+theme(legend.title=gB())
else G=G+theme(legend.position="none") #no legend
G}

uTX=function(x,y,l,s=4,a=F,h=.5,v=.5,c="gray30") { # text
annotate('text',x=x,y=y,label=1,size=s,angle=ifelse(a,90,0),color=c,
hjust=h,vjust=v)}
uVL=function(n){ # panel.grid.minor.x for discrete-scale-x
s=seq(l.5, n-.5, by=1)
geom_vline(xintercept=s,color="'gray',linewidth=0.25,linetype=2)}

#H#HE V HHH#H
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V2D=function(V,r){ # Vector to data-frame
n=Len(V); c=n/r; D=DF(matrix(V,r,c,T))
rownames(D)="r'&1:r; colnames(D)='c'&1:c; D}
#V=c(10,19,14,7,12,11,7,10,0,1,0,0,1,12,1,0,1,2,3,3); V2D(V,4)

V2M=function(V, nr=2, h=T){
matrix(V, NR=nr, byrow=h)
Y# X2 ~ov=>47%] (nr:AT %k, h:horizontal)

Var=function(A) var(unlist(A),na.rm=T) #var: sample variance

Var2Cha=function(x) as.character(substitute(x))

#name of variable/function 2 charater. ex. Fun2Cha(sum) => "sum"

Var2Str=function(x,s=T) {r=deparse(substitute(x)); if(s) r="['&r&']"; r}

Variables=function(D){
functions=D[sapply(D,function(obj) is.function(get(obj)))]
setdiff(D,functions)

} #list of variables: Variables(ls())

Varp=function(A) (Len(A)-1)/Len(A)*Var(A) # varp: population variance
#Varp=function(A) sum((A-Mean(A))*2)/Len(A) # Population variance

Vec2Str=function(A,sep=', ') paste(A,collapse=sep) #Vector of letter to string

Vector.asociativo=function(df){
Ar=df[,2]; names(Ar)=df[,1]; Ar

} ## A EI 5] Vector asociativo

Vista=function(X=D){View(X)} #H [ & /<

Vlookup=function(X,Y,vx=1,vy=1,colx=",coly="){
#merge(X, Y, by=b, all.x=T) #£& K¢ [# (1)
if(is.character(vx)) vx=which(colnames(X)==vx) #vx: | & & (kI %)
if(is.character(vy)) vy=which(colnames(Y)==vy) #vy: 5| & 5 (& #)
W=matrix('#',NR(X),NC(Y)); colnames(W)=CN(Y) #W:H /)
Mt=match(X[,vx],Y[,vy])
for(i in 1:Len(Mt))if(lis.na(Mt[i])) WI[i,]=as.character(Y[Mt[i],])
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if(colx!=") {X=as.matrix(X[,colx]); colnames(X)=colx}
if(coly!=") {W=as.matrix(W[,coly]); colnames(W)=coly} else W=W[,-vy]
chind(X,W)

} # #it2 B Excel-VLOOKUP

#(X:object file, Y:reference file, vx:vlook.x, vy:viook.y,

#colx, coly:output colx, coly)

VLookUp <- function(D1, D2, c1=1, c2=1) {
cn=names(D1)[c1]; names(D1)[c1l]="v1l"; names(D2)[c2]="v2"
D2=distinct(D2, v2, .keep_all = TRUE)
library(dplyr);R=left_join(D1,D2,by=c("v1"="v2"))
names(R)[cl]=cn; R

}#D1 D%l cl L D2 D c2 B —HThIED2DT — X 2L

# D1=DF(ID=c(1, 2, 9),Name = ¢("John", "Alice", "Bob™))

# D2=DF(X=c(1, 2, 3, 4),Age = c(30, 25, 35, 40))

# VLookUp(D1,D2,1,1)

VlIookupRn=function(X,Y,sel=T){
Rn=RN(X); Cn=CN(Y); N=DF(Y[Rn,])
rownames(N)=Rn; colnames(N)=Cn
if(sel) cbind(X,N) else cbind(N,X)
Y# MEZ (T4 2 L D) Vlookup by nornames
#cf BindByAnyColumn=function(D,E,d,e) RnSeq(cbind(D,E[match(D[,d],E[,e]).]))

Vname=function(v) {deparse(substitute(v))

Y #HE B A

VT=function(str,sep=",",trim=F) {
R=unlist(strsplit(str,sep)); if(trim) R=gsub('(*[ 1+I[ 1+%)".,",\R); R

HV('a,b,cc') # vectorize a string of letters

HHHE W #H###

W.head=function(tx){
Lc=str_locate_all(tx," ")[[1]] #Left
if(Len(Lc)==0) tx else substring(tx,1,Lc[1,1]-1)
}; #tx="ax bc ddd'; W.head(tx) #Word in head: ax

W.mean.g=function(V,p=0){
R=rev(order(abs(V-Median(V)))); n=Len(V); M=NULL
if(p==0) k=1E(n%%2==0,n-1,n) else k=ceiling(n*(1-p/100))
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for(i in 1:k){
if(i>1){r=R[i-1]; if(r<n/2) V[1:r]=V][r+1] else V[r:n]=V][r-1]}
M[i]=Mean(V)
}; Mean(M)} # Gradual winsorized mean. V: vt,p:percent ex.80
# V=c(0,13,18,20,42,157); W.mean.g(V) # 23.13333
# V=c(0,13,18,20,42,157); W.mean.g(V,p=80) # 32.08333

W.mean=function(V,p=.8){
S=sort(V); n=Len(S); lw=ceiling((1-p)/2*n); up=ceiling((1+p)/2*n)
mn=S[lw+1]; mx=S[up-1]; S[1:lw]=mn; S[up:n]=mx; Mean(S)}

# Winsorized mean. V: numeric vt

W.tail=function(tx){
Lc=str_locate_all(tx," ")[[1]] #Right
if(Len(Lc)==0) tx else Mid(tx,Lc[NR(Lc),1]+1)
}# tx="ax bc ddd'; W.tail(tx) #Word in tail: ddd

W2L=function(D){ # Wide2long format. D:df=>R(v1,v2,r,c,n)
V1=V2=N=R=C=NULL; k=0
for (i in 1:NR(D)){for (j in 1:NC(D)){
k=k+1; V1[K]=RN(D)[i]; V2[k]=CN(D)[j]I; R[k]=i; C[k]=j; N[K]=D[i,j]
}}:; R=DF(V1,V2,R,C,N);rownames(R)=NULL;colnames(R)=VT('vl,v2,r,c,n")
R$vl=factor(R$v1,levels=unique(R$v1))
R$v2=factor(R$v2,levels=unique(R$v2)); R}

Wd2Five=function(W){
nr=NR(W)
Al=c("*",WI[-nr,3]); A2=c("*","*",W[-c(nr,nr-1),3])
Pl=c(W[-1,3],"*"); P2=c(W[-(1:2),3],"*","*")
cbind(W[,1:2],A2,A1,clave=WI[,3],P1,P2)
} #from Wd to five words
# Wd=DF(N=1:3, Id=c(1,1,1), Clave=c("Cofiocida","cosa","sea"))
# Wd2Five(Wd)

Where=function(A, B) which(B %in% A)
HXLFT X7 FVBOH TR ML AW~ L7EXTHOAME cf: Findlndex

WhereAB=function(A,B) {Pos=match(A,B); Pos[is.na(Pos)]=0; Pos}
HA DZEFED BICBIT HALE, BIZAWEZE 0L 5,

#A=c("a","b","c"); B=c("w","a","y","b"); WhereAB(A,B) #2, 4, 0
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WhereFirst=function(n,A){

w=which(A==n)[1]; if(is.na(w)) w=0; w
YHADOHF T H 5 R DOAME (I & Z1T0)
#A=c(1,2,3,1); WhereFirst(1,A) # 1

WhereNA=function(D) which(is.na(D), arr.ind=T)
#D DOH D NADNEE D
#D=DF(x = c(1, NA, 3), y = ¢(NA, 5, NA)); WhereNA(D)

WhereNa=function(D) which(is.na(D),arr.ind=T)#NA O {if {& D 17/5] % =
#D=DF(A=c(1,2,NA,4), B=c(NA,6,7,NaN)); WhereNa(D)

WhereNot=function(A,B) which(B %in% setdiff(B,A))
#BOHTTARLRWEZDNEZ BT D
A=c(1,2,5); B=c(1,2,4,5,7); WhereNot(A,B) #3, 5

WhereRe=function(re,A,ic=T) which(str_detect(A,regex(re,ignore_case=ic)))
HLTRT MV ADOH Trellia L7 CF 0N E (ic: ignore case)
#re="str"; A=c("Hello","str","STRING"); WhereRe(re,A,T) #2, 3

Which=function(x) which(x, arr.ind=T)
# Coordinate of element. ex: Which(D==0)

Win=function(wd=4,ht=2.5,ps=12) windows(wd,ht,ps,record=T) #window on

WordHead=function(A) {

Head=function(x) {
n<<-n+1; I=floor(Len(A)/10000)
if(floor(n/10000)*10000==n) print(n/10000&"/"&I)
#n<<-n+1; if(floor(n/10000)*10000==n) print(n/10000)
w=head(strsplit(x, " ")[[1]], 1)
if(Len(w)==0) w="*"; w
}; B=sapply(A, Head); names(B)=NULL; unlist(B)
YHERWDFEDO T F L
#A=V("(a,ab,abc"); WordHead(A) # a, a, a

WordHeadNot=function(A) {
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Head=function(x) {
#n<<-n+1; if(floor(n/10000)*10000==n) print(n/10000)
n<<-n+1; I=floor(Len(A)/10000)
if(floor(n/10000)*10000==n) print(n/10000&"/"&]I)
w=strsplit(x, " ")[[1]]; In=Len(w)
if(In>1) {w=w[2:In]; w=paste(w,collapse=" ")} else w="*"
}; B=sapply(A, Head); names(B)=NULL; unlist(B)
YA DOFELLIN DT bV
#A=V("(a,ab,a b c"); WordHeadNot(A) # *, b, b c

WordTail=function(A){
A=Trim(A); A=gsub('([*a-zficydéiduiuc¥r¥naobaeiéén-9&])$'," ¥¥1' A); n=0
Tail=function(x) {
#n<<-n+1; ; if(floor(n/10000)*10000==n) print(n/10000)
n<<-n+1; I=floor(Len(A)/10000)
if(floor(n/10000)*10000==n) print(n/10000&"/"&I)
w=tail(strsplit(x,” ")[[1]].1)
if(Len(w)==0) w="*"; w
}; B=sapply(A,Tail); names(B)=NULL; unlist(B)
}
#A=V("a,ab,ab c"); WordTail(A) # a, b, c

WordTail=function(A){
A=Trim(A); n=0
Tail=function(x) {
n<<-n+1; ; if(floor(n/10000)*10000==n) print(n/10000)
w=tail(strsplit(x,” ")[[1]].1)
if(Len(w)==0) w=""; w
}; B=sapply(A,Tail); names(B)=NULL; unlist(B)
}
# A=c("al bc dx","a2 dy","b b dz") #& &k DFED <7 kL c("dx","dy","dz")
# WordTail(A)

WordTailNot=function(A){
A=Trim(A); A=gsub('([*a-zficydéiduiuc¥r¥naobaciéé0-9&])$',"' ¥¥1' A); n=0
Tail=function(x) {
#n<<-n+1; ; if(floor(n/10000)*10000==n) print(n/10000)
n<<-n+1; I=floor(Len(A)/10000)
if(floor(n/10000)*10000==n) print(n/10000&"/"&]I)
w=strsplit(x, " ")[[1]]; In=Len(w)
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if(In>1) {w=w[1:(In-1)]; w=paste(w,collapse=" ")} else w="*"
}; B=sapply(A,Tail); names(B)=NULL; unlist(B)
}
#A=V("a,a b,a b c"); WordTailNot(A) # *,a,ab
# s="(cosa sea)"
# gsub('([ra-zhicyaéidulc¥r¥nao6acicé0-9&])","¥¥1 ')s)
# gsub('([ha-zAcyaéioulc¥r¥nao0aeiéé0-9&])$'," ¥¥1')s)

#HHE X HH##

XX=function(X,Y){X %*% Y} #17 5 #%

HHHE Y HHHH#

HHHE 7 H#HH

Z1.test=function(n,sm,ssd,pm,psd,side="s",cl1=.95,r=3){
#n:sample size, sm:Sample mean, ssd:sample sd,
#pm:population mean, psd:population sd,
#side:t:two-sided/g:greater/l:less,cl:conf.level,r:Rnd
md=sm-pm; se=psd/sqrt(n); z=md/se; gn=gnorm; pn=pnorm
#se:standard error; #z:z-value
q=ifelse(side=="t',qn((1+cl)/2),qn(cl)); em=qg*se #em:error margin
if(side=='s") { #selective
Iw=sm-em; up=sm+em # two-sided
if(sm<pm){ #left
p=pn(z); cv=gn(l-cl,pm,psd); pw=pn(cv,sm,ssd); b=1-pw #p, power
Yelse{ #right
p=1-pn(z); cv=qgn(cl,pm,psd); b=pn(cv,sm,ssd); pw=1-b #p, power
}
}
if(side=="t") { #two-sided
#p=2*(1-pn(abs(z))); lw=sm-em; up=sm+em
p=2*pnorm(-abs(z)); lw=sm-em; up=sm+em
cvl=gn((1l-cl)/2,pm,psd); cv2=qgn((1+cl)/2,pm,psd) #cv:crit.value
pw=pn(cvl,sm,ssd)+pn(cv2,sm,ssd,F); b=1-pw #pw:power, b:beta
}
if(side=="1") { #left
p=pn(z); lw=-Inf; up=sm+em

cv=qgn(1l-cl,pm,psd); pw=pn(cv,sm,ssd); b=1-pw #pw:power
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}
if(side=="g") { #right
p=1-pn(z); lw=sm-em; up=Inf
cv=gn(cl,pm,psd); b=pn(cv,sm,ssd); pw=1-b #pw:power
}
mx=qgn(.95,sm,ssd); mn=gn(.05,sm,ssd)
rw=2*em/(mx-mn) #rw: relativ width of conf. int.
sc=1-p; cf=HM(c(abs(sc),abs(pw),(1-rw))) #Hm: harmonic mean
R=Rnd(c(sm,pm,md,md/(sm+pm),ssd,psd,ssd/sm,psd/pm,n,z,sc,p,b,pw,lw,up,rw,cf),r)
names(R)=c('sm:sample mean','pm:pop. mean','md:sm-pm’','md/(sm+pm)’,
'ssd','psd’,'ssd/sm’,'psd/pm','n','z",'security’,'p-value’,'beta’,'power’,
‘lower-b.",'upper-b.','rel.width’,'confidence’); R
} #Z1.test one sample (sample::population)
# A=c(88,92,94,94,96,97,97,97,99,99,91,100,94,110,99,
# 105,109,109,109,110,112,112,113,114,115)
# n=Len(A);sm=mean(A);ssd=sd(A)
# Z1.test(n,sm,ssd,95,15,'t",r=4)
# library(BSDA); z.test(A, NULL,'t",95,15)

Z2.matrix=function(D,n=12){
ms=NC(D); M=Matrix(0,ms,ms)
for(i in 1:ms){for(j in 1:ms){
A=FreqDistVec(D[,i]); B=FreqDistVec(DI[,j])
MIi,j]=2Z2.test(Len(A),mean(A),SDp(A),Len(B),mean(B),SDp(B),'s")[n]
}}; rownames(M)=colnames(M)=colnames(D); M

} #Matrix analysis (D: Freq.dist., n=12:security,n=20:effect size)

Z2.test=function(nl,m1,sd1,n2,m2,sd2,side="'s",cl1=.95,r=3){
#n:sample size, m1:Sample mean, sd1l:sample sd,
#m2:population mean, sd2:population sd,
#side:t:two-sided/g:greater/l:less,cl:conf.level,r:Rnd
md=m1l-m2; gn=gnorm; pn=pnorm
#es=md/sqrt((sd1"2+sd2"2)/2)
es=md/sqrt(((nl-1)*sd172+(n2-1)*sd2”2)/(n1+n2-2)) #Cohen's d

# ps=sqrt(((nl-1)*sd1”2+(n2-1)*sd2”72)/(n1+n2-2)) #pooled sd

# ps=ps*sqrt(1/nl+1/n2) #standard error

# z=md/ps #z-value

ps=sqrt(sd172/nl1+sd272/n2); z=md/ps # Kin 2009 Iwanami, p.121

if(side=='s") { #selective
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em=qn((1+cl)/2)*ps; lw=md-em; up=md+em #confidence interval
if(ml<m2){ #left
#p=pn(z); cv=gn(l-cl); pw=pn(cv,md,ps); b=1-pw #p, pw:power
p=pn(z); sc=1-p; cv=qgn(1l-cl,m2,sd2); pw=pn(cv,ml,sdl); b=1-pw #pw:power
p=-1*p; sc=-1*sc; pw=-1*pw; b=-1*b
Yelse{ #right
#p=1-pn(z); cv=qn(cl); b=pn(cv,md,ps); pw=1-b #p, pw:power
p=1-pn(z); sc=1-p; cv=gn(cl,m2,sd2); b=pn(cv,m1,sd1l); pw=1-b #pw:power
}
}
if(side=="t") { #two-sided
p=2*(1-pn(abs(z))); sc=1-p #p-value
#cvl=qgn((1-cl)/2); cv2=qn((1+cl)/2) #cv:crit.value
cvl=gn((1l-cl)/2,m2,sd2); cv2=qn((1+cl)/2,m2,sd2) #cv:crit.value
#pw=pn(cvl,md,ps)+pn(cv2,md,ps,F); b=1-pw #pw:power, b:beta
pw=pn(cvl,ml,sdl)+pn(cv2,ml,sdl,F); b=1-pw #pw:power, b:beta
em=qgn((1+cl)/2)*ps; lw=md-em; up=md+em #confidence interval
} #two-sided
if(side=="1") { #left
p=pn(z); sc=1-p; em=gn(cl)*ps; lw=-Inf; up=md+em #p, confidence interval
#cv=qn(l-cl); pw=pn(cv,md,ps); b=1-pw #pw:power
cv=gn(l-cl,m2,sd2); pw=pn(cv,ml,sdl); b=1-pw #pw:power
}
if(side=="g") { #right
p=1-pn(z); sc=1-p; em=qgn(cl)*ps; lw=md-em; up=Inf #p, confidence interval
#cv=qn(cl); b=pn(cv,md,ps); pw=1-b #pw:power
cv=gn(cl,m2,sd2); b=pn(cv,m1,sdl); pw=1-b #pw:power
}
mx1=qn(.95,m1,sd1); mnl=qgn(.05,m1,sd1)
mx2=qn(.95,m2,sd2); mn2=qgn(.05,m2,sd2)
rw=2*em/max(mx1l-mn2,mx2-mnl) #rw: relativ width of conf. int.
cf=HM(c(abs(sc),abs(pw),(1-rw))) #Hm: harmonic mean
R=Rnd(c(ml1l,m2,md,md/(m1+m2),sd1,sd2,sd1/m1,sd2/m2,n1,n2,z,sc,
p,b,pw,Iw,up,rw,cf,es),r)
names(R)=c('ml:mean.1','m2:mean.2','md:m1-m2','md/(m1+m2)’,
'sdl','sd2','sd1/m1','sd2/m2','n1','n2",'z",'security’,
'‘p-value','beta’,'power’,'lower-b.",'upper-b.’,
‘rel.width','confidence’,'effect size'); R
} #Z2.test two samples (sample.1l::sample.2)

# A =c(82, 84, 85, 89, 91, 91, 92, 94, 99, 99,91, 92, 94, 99, 99,
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# 105, 109, 109, 109, 110, 112, 112, 113, 114, 114)

# B = ¢(90, 91, 91, 91, 95, 95, 99, 99, 108, 109, 91, 92, 94, 99, 99,

# 109, 114, 115, 116, 117, 117, 128, 129, 130, 133)

# nl=Len(A); ml=mean(A); sd1=sd(A); n2=Len(B); m2=mean(B); sd2=sd(B)
# Z2.test(nl,ml,sd1,n2,m2,sd2,side="t',cl=.95,r=6)

# z.test(A,B,'t',0,sd1,sd2)

Ztest.b=function(A,pm,psd,side="t",cl=.95,r=3){
#A:vector,pm:population mean,psd:population sd,
#side:t:tw-sided/g:greater/l:less,cl:conf.level,r:Rnd
sm=mean(A);ssd=sd(A);n=Len(A);se=psd/sqrt(n);qn=qgnorm;pn=pnorm
z=(sm-pm)/se; mx=max(A); mn=min(A); rg=mx-mn
#sm:sample mean, ssd:sample st.dev.,,n:sample size, se:standard error;
#z:z-value, mx:max, mn:min, rg:range
q=ifelse(side=="t',qn((1+cl)/2),qn(cl)); em=qg*se #em:error margin
es=(sm-pm)/sqrt((ssd”2+psd”2)/2)#es:effect size
if(side=="t") {
p=2*pn(-abs(z)); Ci=c(sm-em, sm+em)
cvl=gn((1-cl)/2,pm,psd); cv2=qn((1+cl)/2,pm,psd) #cv:crit.value
pw=pn(cvl,sm,ssd)+pn(cv2,sm,ssd,F); b=1-pw #pw:power, b:beta
} #two-sided
if(side=="g") {
p=1-pn(z); Ci=c(sm-em, Inf)
cv=gn(cl,pm,psd); b=pn(cv,sm,ssd); pw=1-b #pw:power
} #upper side
if(side=="1") {
p=pn(z); Ci=c(-Inf,sm+em)
cv=gn(l-cl,pm,psd);pw=pn(cv,sm,ssd); b=1-pw #pw:power
} #lower side
R=Rnd(c(sm,pm,sm-pm,(sm-pm)/pm,n,mx,mn,1-p,p,es,Ci,em,em*2,rg,em*2/rg,pw,b),r)
names(R)=c('sm:sample mean','pm:pop. mean','sm-pm’,’(sm-pm)/pm’,'n',"'max’,'min’,
'security’,'p-value','effect-size’,'lower-b.",'upper-b.’,
‘error-margin’,'width','range’,'width/range’,'power’,'beta'); R
¥
# A=c(25,28,30,29,32,27,31,26,28,30); pm=26; psd=3; cl=.95; r=4
# library(BSDA) # z.test
# side='t"; Ztest.b(A,pm,psd,side,cl,r); z.test(A,NULL,side,pm,psd,NULL,cl)#z-test
library(BSDA)
# side='l'; Ztest.b(A,pm,psd,side,cl,r); z.test(A,NULL,side,pm,psd,NULL,cl)#z-test
library(BSDA)

172



# side='g'; Ztest.b(A,pm,psd,side,cl,r); z.test(A,NULL,side,pm,psd,NULL,cl)#z-test

library(BSDA)

draw_colnames_0=function(coln,gaps,...){ #sheatmap(pheatmap) [=l iz (rot)

#https://slowkow.com/notes/pheatmap-tutorial/

coord=pheatmap:::find_coordinates(Len(coln),gaps);x=coord$coord-0.5*coord$size

res=textGrob(coln,x=x,y=unit(1,'npc')-unit(3,'bigpts’),
rot=0,vjust=1,hjust=.5,gp=gpar(...));return(res)

}

draw_colnames_90=function(coln,gaps,...){ #sheatmap(pheatmap) [Al#z (rot)

#https://slowkow.com/notes/pheatmap-tutorial/

coord=pheatmap:::find_coordinates(Len(coln),gaps);x=coord$coord-0.5*coord$size

res=textGrob(coln,x=x,y=unit(1,'npc’)-unit(3,'bigpts’),
rot=90,vjust=.5,hjust=1.1,gp=gpar(...));return(res)

Ztest=function(A,pm,psd,side="t",cl=.95,r=3){
#A:vector,pm:population mean,psd:population sd,
#side:t:tw-sided/g:greater/l:less,cl:conf.level,r:Rnd
sm=mean(A);ssd=sd(A);n=Len(A);mx=max(A);mn=min(A);rg=mx-
mn;gn=gnorm;pn=pnorm
se=psd/sqrt(n);g=ifelse(side=="t',qnorm((1+cl)/2),gnorm(cl));em=q*se #em:error
margin
#sm:sample mean, ssd:sample st.dev.,,n:sample size, se:standard error;
#z:z-value, mx:max, mn:min, rg:range
es=(sm-pm)/sqrt((ssd~2+psd”2)/2)#es:effect size
Zt=z.test(A,NULL,side,pm,psd,NULL,cl);p=Zt$p.value;Ci=Zt$conf.int[1:2]
if(side=="t") {
cvl=gn((1-cl)/2,pm,psd); cv2=qn((1+cl)/2,pm,psd) #cv:crit.value
pw=pn(cvl,sm,ssd)+pn(cv2,sm,ssd,F); b=1-pw #pw:power, b:beta
} #two-sided
if(side=="g") {cv=gn(cl,pm,psd); b=pn(cv,sm,ssd); pw=1-b} #greater
if(side=="l") {cv=qgn(1-cl,pm,psd);pw=pn(cv,sm,ssd); b=1-pw} #less
R=Rnd(c(sm,pm,sm-pm,(sm-pm)/pm,n,mx,mn,1-p,p,es,Ci,em,em*2,rg,em*2/rg,pw,b),r)
names(R)=c('sm:sample mean','pm:pop. mean','sm-pm’,'(sm-pm)/pm','n',"'max",'min’,
'security’,'p-value','effect-size’,'lower-b.",'upper-b.’,
‘error-margin’,'width','range’,'width/range’,'power’,'beta'); R
¥
# side="t"; Ztest(A,pm,psd,side,cl,r); Ztest.b(A,pm,psd,side,cl,r)
# side="l"; Ztest(A,pm,psd,side,cl,r); Ztest.b(A,pm,psd,side,cl,r)
# side='g"; Ztest(A,pm,psd,side,cl,r); Ztest.b(A,pm,psd,side,cl,r)
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