Priloha 1: Kody v programu R
Stav zdravi

# nahrani datového souboru pro staty, standardizace vztah (8), stav zdravi
data_staty=read.table("data_staty_2022_5.csv", sep=";", dec=",", header = T
)

data2<-data_staty[1:27,2:30]

data3<-data.frame(scale(data2))

# popisky statli, stav zdravi

popisky<-as.character(data_staty[1:27,1:1])

# krabicovy graf zakladnich charakteristik pro jednotlivé ukazatele, nestan
dardizo-vané, stav zdravi

par(las = 2)

boxplot(data2, horizontal = FALSE, ylab = "Hodnoty proménnych", cex.axis =
0.6, cex.lab=0.7)

# zavislosti mezi dvojicemi proménnych, standardizace vztah (8), stav zdra-
Vi

pearsonl<-cor(data3, method = "pearson")

spearmanl<-cor(data3, method = "spearman')

Tibrary("dichromat™)

barvyl<-colorRampPalette(c("red", "green", "blue", "black"))
Tibrary("corrplot")

corrplot(pearsonl, "ellipse", type = "lower", col = barvyl(4), tl.cex = 0.7
, tT.col = "black", tl.offset = 1, tl.srt=360,t1.pos="1d", number.cex = 0.5
5, number.digits = 3)

corrplot(spearmanl, "ellipse", type = "Tower", col = barvyl(4), tl.cex = 0.
7, tl.col = "bTlack", tl.offset = 1, tl.srt=360,tT1.pos="1d", number.cex = 0.

55, number.digits = 3)

# novy datovy soubor podle pearsonl, stav zdravi
data4<-data3[,c(1,2,3,4,5,6,7,8,11,12,13,14,15,16,18,19,20,22,23,24,27,29)]
# novy datovy soubor podle spearmanl, stav zdravi
data5<-data3[,c(1,2,3,4,5,6,7,8,10,11,12,13,14,15,16,17,18,19,20,22,23,24,2
5,27,29)]

# nahrani datového souboru pro staty, standardizace vztah (9), stav zdravi
data_staty_standardizovane2<-read.table("data_staty_2022_7.csv", sep=";", d
ec=",", header = T)

datab<-data_staty_standardizovane2[1:27,2:30]

# zavislosti mezi dvojicemi proménnych, standardizace vztah (9), stav zdra-
Vi

pearson2<-cor(data6, method = "pearson")

spearman2<-cor(data6, method = "spearman')

corrplot(pearson2, "ellipse", type = "lower", col = barvyl(4), tl.cex = 0.7
, tT.col = "black", tl.offset = 1, tl.srt=360,t1.pos="1d", number.cex = 0.5
5, number.digits = 3)

corrplot(spearman2, "ellipse", type = "Tower", col = barvyl(4), tl.cex = 0.
7, tl.col = "black", tl.offset = 1, tl.srt=360,t1.pos="1d", number.cex = 0.

55, number.digits = 3)

# novy datovy soubor podle pearson2, stav zdravi
data7<-data6[,c(1,2,3,4,5,6,7,8,11,12,13,14,15,16,18,19,20,22,23,24,27,29)]
# novy datovy soubor podle spearman2, stav zdravi
data8<-databl,c(1,2,3,4,5,6,7,8,10,11,12,13,14,15,16,17,18,19,20,22,23,24,2
5,27,29)]

# zavislosti mezi skupinou proménnych, standardizace vztahy (8) a (9), stav
zdravi

Tibrary("psych™)

KMO (datad)

KMO (datab)

KMO (data?7)

KMO (data8)



# Sutinovy graf, rotace PCA, rotované komponentni zatéze, RCs, 22 proménny-
ch, vztah (8), stav zdravi

Tibrary("stats")

Tibrary("factoextra)

vysledek.pcal <- prcomp(data4, scale = FALSE, center = FALSE)
get_eig(vysledek.pcal)

fviz_eig(vysledek.pcal, choice = "eigenvalue", ncp = 22, addlabels = FALSE,
main = "", xlab = "dimenze", ylab = "vlastni c¢isla")+theme(panel.grid.minor
= element_Tine(colour="white"), panel.grid.major=element_line(colour="white
ll))

RCs<-4

vysledek.pca.rotovanel<-principal(data4, rotate = "varimax", nfactors = RCs

, scores = TRUE)

print(vysledek.pca.rotovanel)
vysTledek_RCsl<-(data.frame(vysledek.pca.rotovanel$scores))[,c(1,4,3,2)]

# Sutinovy graf, rotace PCA, rotované komponentni zatéze, RCs, 25 proménnyc
h, vztah (8), stav zdravi

vysledek.pca2 <- prcomp(data5, scale = FALSE, center = FALSE)
get_eig(vysledek.pca2)

fviz_eig(vysledek.pca2, choice = "eigenvalue", ncp = 25, addlabels = FALSE,
main = "", xlab = "dimenze", ylab = "vlastni c¢isla")+theme(panel.grid.minor
= element_line(colour="white"), panel.grid.major=element_line(colour="white
ll))

RCs<-4

vysledek.pca.rotovane2<-principal(data5, rotate = "varimax", nfactors = RCs

, scores = TRUE)

print(vysledek.pca.rotovane2)
vysTledek_RCs2<-(data.frame(vysledek.pca.rotovane2$scores))[,c(1,3,2,4)]

# sutinovy graf, rotace PCA, rotované komponentni zatéze, RCs, 22 proménny-
ch, vztah (9), stav zdravi

vysledek.pca3 <- prcomp(data7, scale = FALSE, center = FALSE)
get_eig(vysledek.pca3)

fviz_eig(vysledek.pca3, choice = "eigenvalue", ncp = 22, addlabels = FALSE,
main = "", xlab = "dimenze", ylab = "vlastni c¢isla")+theme(panel.grid.minor
= element_Tine(colour="white"), panel.grid.major=element_line(colour="white
ll))

RCs<-3

vysledek.pca.rotovane3<-principal(data7, rotate = "varimax", nfactors = RCs

, scores = TRUE)

print(vysledek.pca.rotovane3)
vysledek_RCs3<-(data.frame(vysledek.pca.rotovane3$scores))[,c(1,2,3)]

# Sutinovy graf, rotace PCA, rotované komponentni zatéze, RCs, 25 proménny-
ch, vztah (9), stav zdravi

vysledek.pca4 <- prcomp(data8, scale = FALSE, center = FALSE)
get_eig(vysledek.pca4d)

fviz_eig(vysledek.pca4, choice = "eigenvalue", ncp = 25, addlabels = FALSE,
main = "", xlab = "dimenze", ylab = "vlastni c¢isla")+theme(panel.grid.minor
= element_Tine(colour="white"), panel.grid.major=element_line(colour="white
ll))

RCs<-3

vysledek.pca.rotovane4<-principal(data8, rotate = "varimax", nfactors = RCs

, scores = TRUE)

print(vysledek.pca.rotovane4)
vysTledek_RCs4<-(data.frame(vysledek.pca.rotovane4$scores))[,c(1,3,2)]
# Vybér hyperparametri SPCA, ridké komponentni zatéze, SPCs, 22 proménnych,
vztah (8), stav zdravi

Tibrary("sparsepca™)

alpha <- 0.0001

nl=5

beta <- 0.0001

n2=5

for (i in 1:n1) for (j in 1:n2){



alpha[i+1] = alpha[i]*10

print(alphali])

beta[j+1] = beta[j]*10

print(betalj])

set.seed(123)

vysledek.spcal<-spca(datad4, k = 4, alpha = alpha[i], beta = beta[j], cent
er = FALSE, scale = FALSE)

print(vysledek.spcal$eigenvalues)

SPCs_zateze<-data.frame(vysledek.spcal$Toadings)

SPCs_zateze_2<-SPCs_zatezeA2

SPCs_zateze_2%$suma_radku<-rowSsums (SPCs_zateze_2[,1:4])

SPCs_zateze_2%$suma_radku_2<-(SPCs_zateze_2$suma_radku)A2

SPCs_zateze_4<-SPCs_zatezeA4

SPCs_zateze_4%$suma_radku<-rowsums (SPCs_zateze_4[,1:4])

print(data.frame((SPCs_zateze_2[,6:6])/(SPCs_zateze_4[,5:5]1)))

vysledek.spcal<-spca(data4, k = 4, alpha = 0.001, beta = 0.0001, center = F
ALSE, scale = FALSE)
vysledek.spcal$loadings
vysTledek_SPCsl<-data.frame(vysledek.spcal$scores)
colnames(vysledek_SPCs1l)<-c("spcl", '"spc2", "spc3", "spc4")
# Vybér hyperparametri SPCA, ridké komponentni zatéze, SPCs, 25 proménnych,
vztah (8), stav zdravi
for (i in 1:nl1l) for (j in 1:n2){
alpha[i+1] = alpha[i]*10
print(alphali]l)
beta[j+1] = beta[j]*10
print(betalj])
set.seed(123)
vysledek.spca2<-spca(data5, k = 4, alpha = alpha[i], beta = beta[j], cent
er = FALSE, scale = FALSE)
print(vysledek.spca2$eigenvalues)
SPCs_zateze<-data.frame(vysledek.spca2$loadings)
SPCs_zateze_2<-SPCs_zatezeA2
SPCs_zateze_2%$suma_radku<-rowSums (SPCs_zateze_2[,1:4])
SPCs_zateze_2$suma_radku_2<-(SPCs_zateze_2$suma_radku)A2
SPCs_zateze_4<-SPCs_zatezeA4
SPCs_zateze_4$suma_radku<-rowSums (SPCs_zateze_4[,1:4])
print(data.frame((SPCs_zateze_2[,6:6])/(SPCs_zateze_4[,5:5]1)))

vysledek.spca2<-spca(data5, k = 4, alpha = 0.001, beta = 0.0001, center = F
ALSE, scale = FALSE)
vysledek.spca2$loadings
vysTledek_SPCs2<-data.frame(vysledek.spca2$scores)
colnames(vysledek_SPCs2)<-c("spcl", '"spc2", "spc3", "spc4™)
# Vybér hyperparametri SPCA, ridké komponentni zatéze, SPCs, 22 proménnych,
vztah (9), stav zdravi
for (i in 1:n1l) for (j in 1:n2){
alpha[i+1] = alpha[i]*10
print(alphali])
beta[j+1] = beta[j]*10
print(betalj])
set.seed(123)
vysledek.spca3<-spca(data7, k = 3, alpha = alpha[i], beta = beta[j], cent
er = FALSE, scale = FALSE)
print(vysledek.spca3$eigenvalues)
SPCs_zateze<-data.frame(vysledek.spca3$loadings)
SPCs_zateze_2<-SPCs_zatezeA2
SPCs_zateze_2%$suma_radku<-rowsums (SPCs_zateze_2[,1:3])
SPCs_zateze_2$suma_radku_2<-(SPCs_zateze_2$%$suma_radku)A2
SPCs_zateze_4<-SPCs_zatezeA4
SPCs_zateze_4$suma_radku<-rowSums (SPCs_zateze_4[,1:3])



print(data.frame((SPCs_zateze_2[,5:5])/(SPCs_zateze_4[,4:4]1)))

vysledek.spca3<-spca(data7, k = 3, alpha = 0.001, beta = 0.0001, center = F
ALSE, scale = FALSE)
vysledek.spca3$loadings
vysTledek_SPCs3<-data.frame(vysledek.spca3$scores)
colnames(vysledek_spPCs3)<-c("spcl", "spc2", "spc3")
# Vybér hyperparametru SPCA, ridké komponentni zatéze, SPCs, 25 proménnych,
vztah (9), stav zdravi
for (i in 1:nl) for (j in 1:n2){
alpha[i+1] = alpha[i]*10
print(alphali])
beta[j+1] = beta[j]*10
print(betal[j])
set.seed(123)
vysledek.spcad<-spca(data8, k = 3, alpha = alpha[i], beta = beta[j], cent
er = FALSE, scale = FALSE)
print(vysledek.spca4$eigenvalues)
SPCs_zateze<-data.frame(vysledek.spca4$loadings)
SPCs_zateze_2<-SPCs_zatezeA2
SPCs_zateze_2$suma_radku<-rowsums (SPCs_zateze_2[,1:3])
SPCs_zateze_2$suma_radku_2<-(SPCs_zateze_2$suma_radku)A2
SPCs_zateze_4<-SPCs_zatezeA4
SPCs_zateze_4%$suma_radku<-rowSums (SPCs_zateze_4[,1:3])
print(data.frame((SPCs_zateze_2[,5:5])/(SPCs_zateze_4[,4:4])))

vysledek.spca4<-spca(data8, k = 3, alpha = 0.001, beta = 0.0001, center = F
ALSE, scale = FALSE)
vysledek.spcad4$loadings
vysledek_SPCs4<-data.frame(vysledek.spcad4$scores)
colnames(vysledek_SpPCs4)<-c("spcl", "spc2", "spC3")
# Nastaveni hyperparametri kPCA, kPCs z puvodnich 22 proménnych, vztah (8),
stav zdravi
Tibrary("kernlab")
sigma <- 0.0000001
n3=9
kum_rozptyll<-nrow(sigma)
for (i in 1:n3) {
sigma[i+1] = sigma[i]*10
print(sigmali])
vysledek.kPCsla<-kpca(~.,data=data4, kernel = "rbfdot", kpar = list(sigma
= sigma[i]), features = 0, th =0)
print(vysledek.kPCsla@eig)
data_kPCsla<-data.frame(rotated(vysledek.kpPCsla))
KPC_v1_c<-data.frame(vysledek.kPCsla@eig)
kum_rozptyl1[i]<-(sum(KPC_vl_c[1:4,]))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyll[i]))
3
sigma
kum_rozptyll
tabulkal <- data.frame(sig = sigma[l:n3], rate = kum_rozptyll)
tabulkal
par(cex.lab = 0.7, las = 2)
barplot(tabulkal[,2:2], names.arg=tabulkal[,1:1], cex.names = 0.7, col = "b
Tue", border = NA, xlab = "sigma", ylab = "vysvétleny rozptyl pro 4 kPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCsla<-kpca(~.,data=data4, kernel = "rbfdot", kpar = Tist(sigma =
0.0001), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCsla@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCsla<-data.frame(rotated(vysledek.kPCsla)[,1:4])
colnames(vysledek_kpPCsla)<-c("kpcl", "kpc2", "kpc3", "kpc4")



degree <- 1
n4=10
kum_rozptyl2<-nrow(degree)
for (i in 1:n4) {
degree[i+1] = degree[i]+1
print(degreel[i])
vysledek.kPCslb<-kpca(~.,data=data4, kernel = "polydot", kpar = Tist(degr
ee = degree[i], offset = 1), features = 0, th =0)
print(vysledek.kPCslb@eig)
data_kPCslb<-data.frame(rotated(vysledek.kPCslb))
KPC_v1_c<-data.frame(vysledek.kPCslb@eig)
kum_rozptyl12[i]<-(sum(KPC_vl_c[1:4,]))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl2[i]))
b
degree
kum_rozpty12
tabulka2 <- data.frame(deg = degree[1l:n4], rate = kum_rozptyl2)
tabulka?
par(cex.lab = 0.7, las = 2)
barplot(tabulka2[,2:2], names.arg=tabulka2[,1:1], cex.names = 0.7, col = "b
Tue", border = NA, xTab = "stupen", ylab = "vysvétleny rozptyl pro 4 kpPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCslb<-kpca(~.,data=data4, kernel = "polydot", kpar = Tist(degree
= 3, offset = 1), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCslb@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCslb<-data.frame(rotated(vysledek.kPCslb)[,1:4])
colnames(vysledek_kPCslb)<-c("kpcl", "kpc2", "kpc3", "kpc4")
scale <- 0.0000001
n5=9
kum_rozptyl3<-nrow(scale)
for (i in 1:n5) {
scale[i+1] = scale[i]*10
print(scalel[i])
vysledek.kPCslc<-kpca(~.,data=data4, kernel = "tanhdot", kpar = Tist(scal
e = scale[i], offset = 0), features = 0, th =0)
print(vysledek.kPCslc@eig)
data_kPCslc<-data.frame(rotated(vysledek.kPCslc))
KPC_v1_c<-data.frame(vysledek.kPCslc@eig)
kum_rozptyl13[i]<-(sum(KPC_vl_c[1:4,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl13[i]))
3
scale
kum_rozpty13
tabulka3 <- data.frame(deg = scale[1l:n5], rate = kum_rozptyl3)
tabulka3
par(cex.lab = 0.7, las = 2)
barplot(tabulka3[,2:2], names.arg=tabulka3[,1:1], cex.names = 0.7, col = "b
Tue™, border = NA, xlab "scale", ylab = "vysvétleny rozptyl pro 4 kpPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCslc<-kpca(~.,data=datad4, kernel = "tanhdot", kpar = Tist(scale
= 1, offset = 0), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCslc@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCslc<-data.frame(rotated(vysledek.kPCslc)[,1:4])
colnames(vysledek_kpPCslc)<-c("kpcl", "kpc2", "kpc3", "kpc4")
# Nastaveni hyperparametri kPCA, kPCs z plvodnich 25 proménnych, vztah (8),
stav zdravi
kum_rozptyl4<-nrow(sigma)
for (i in 1:n3) {
sigma[i+1] = sigma[i]*10
print(sigmali])



vysledek.kPCs2a<-kpca(~.,data=data5, kernel = "rbfdot", kpar = Tist(sigma

= sigma[i]), features = 0, th =0)
print(vysledek.kPCs2a@eig)
data_kpcs2a<-data.frame(rotated(vysledek.kpPCs2a))
KPC_v1_c<-data.frame(vysledek.kPCs2a@eig)
kum_rozptyl4[i]<-(sum(KPC_vl_c[1:4,]))/(sum(KPC_vl_c))
print(data.frame(kum_rozptyl4[i]))

s

sigma

kum_rozptyl4

tabulka4 <- data.frame(sig = sigma[l:n3], rate = kum_rozptyl4)

tabulka4

par(cex.lab = 0.7, las = 2)
barplot(tabulka4[,2:2], names.arg=tabulka4[,1:1], cex.names = 0.7, col ="b
Tue", border = NA, xTab = "sigma", ylab = "vysvétleny rozptyl pro 4 kpCs",
ylim = c(0,1), cex.axis = 0.7)
vysledek.kPCs2a<-kpca(~.,data=data5, kernel = "rbfdot", kpar = list(sigma =
0.0001), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs2a@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs2a<-data.frame(rotated(vysledek.kPCs2a)[,1:4])
colnames(vysledek_kPCs2a)<-c("kpcl", "kpc2", "kpc3", "kpc4")
kum_rozptyl15<-nrow(degree)
for (i in 1:n4) {
degree[i+1] = degree[i]+1
print(degree[i])
vysledek.kPCs2b<-kpca(~.,data=data5, kernel = "polydot", kpar = Tist(degr
ee = degree[i], offset = 1), features = 0, th =0)
print(vysledek.kPCs2b@eig)
data_kPCs2b<-data.frame(rotated(vysledek.kPCs2b))
KPC_v1_c<-data.frame(vysledek.kPCs2b@eig)
kum_rozptyl15[i]<-(sum(KPC_vl_c[1:4,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl5[i]))
3
degree
kum_rozpty15
tabulka5 <- data.frame(deg = degree[1l:n4], rate = kum_rozptyl5)
tabulka5
par(cex.lab = 0.7, las = 2)
barplot(tabulka5[,2:2], names.arg=tabulka5[,1:1], cex.names = 0.7, col = "b
Tue™, border = NA, xlab "stupné", ylab = "vysvétleny rozptyl pro 4 kPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCs2b<-kpca(~.,data=data5, kernel = "polydot", kpar = Tist(degree
= 3, offset = 1), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs2b@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs2b<-data.frame(rotated(vysledek.kPCs2b)[,1:4])
colnames(vysledek_kpPCs2b)<-c("kpcl", "kpc2", "kpc3", "kpc4")
kum_rozptyl6<-nrow(scale)
for (i in 1:n5) {
scale[i+1] = scale[i]*10
print(scalel[i])
vysledek.kPCs2c<-kpca(~.,data=data5, kernel = "tanhdot", kpar = Tist(scal
e = scale[i], offset = 0), features = 0, th =0)
print(vysledek.kPCs2c@eig)
data_kPCs2c<-data.frame(rotated(vysledek.kPCs2c))
KPC_v1_c<-data.frame(vysledek.kPCs2c@eig)
kum_rozptyl16[i]<-(sum(KPC_vl_c[1:4,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl6[i]))
b

scale



kum_rozptyl16
tabulka6 <- data.frame(deg = scale[1l:n5], rate = kum_rozptyl6)
tabulka6
par(cex.lab = 0.7, las = 2)
barplot(tabulka6[,2:2], names.arg=tabulka6[,1:1], cex.names = 0.7, col = "b
Tue", border = NA, xTab = "scale", ylab = "vysvétleny rozptyl pro 4 kpCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCs2c<-kpca(~.,data=data5, kernel = "tanhdot", kpar = Tist(scale
= 0.1, offset = 0), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs2c@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs2c<-data.frame(rotated(vysledek.kPCs2c)[,1:4])
colnames(vysledek_kpPCs2c)<-c("kpcl", "kpc2", "kpc3", "kpc4")
# Nastaveni hyperparametr( kPCA, kPCs z plavodnich 22 proménnych, vztah (9),
stav zdravi
kum_rozptyl7<-nrow(sigma)
for (i in 1:n3) {
sigma[i+1] = sigma[i]*10
print(sigmali])
vysledek.kPCs3a<-kpca(~.,data=data7, kernel = "rbfdot", kpar = Tlist(sigma
= sigma[i]), features = 0, th =0)
print(vysledek.kPCs3a@eig)
data_kPCs3a<-data.frame(rotated(vysledek.kpPCs3a))
KPC_v1_c<-data.frame(vysledek.kPCs3a@eig)
kum_rozptyl17[i]<-(sum(KPC_v1_c[1:3,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl7[i]))
3
sigma
kum_rozptyl7
tabulka?7 <- data.frame(sig = sigma[l:n3], rate = kum_rozptyl7)
tabulka?
par(cex.lab = 0.7, las = 2)
barplot(tabulka7[,2:2], names.arg=tabulka7[,1:1], cex.names = 0.7, col = "b
Tue", border = NA, xTab = "sigma", ylab = "vysvétleny rozptyl pro 3 kPCs",
ylim = c(0,1), cex.axis = 0.7)
vysledek.kPCs3a<-kpca(~.,data=data7, kernel = "rbfdot", kpar = list(sigma =
0.01), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs3a@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs3a<-data.frame(rotated(vysledek.kPCs3a)[,1:3])
colnames(vysledek_kpPCs3a)<-c("kpcl", "kpc2", "kpPC3™)
kum_rozpty18<-nrow(degree)
for (i in 1:n4) {
degree[i+1] = degree[i]+1
print(degreel[i])
vysledek.kPCs3b<-kpca(~.,data=data7, kernel = "polydot", kpar = Tist(degr
ee = degree[i], offset = 1), features = 0, th =0)
print(vysledek.kPCs3b@eig)
data_kPCs3b<-data.frame(rotated(vysledek.kPCs3b))
KPC_v1_c<-data.frame(vysledek.kPCs3b@eig)
kum_rozptyl18[i]<-(sum(KPC_vl_c[1:3,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl8[i]))
b
degree
kum_rozpty18
tabulka8 <- data.frame(deg = degree[1l:n4], rate = kum_rozptyl8)
tabulka8
par(cex.lab = 0.7, las = 2)
barplot(tabulka8[,2:2], names.arg=tabulka8[,1:1], cex.names = 0.7, col = "b
Tue", border = NA, xlab = "stupné", ylab = "vysvétleny rozptyl pro 3 kPCs",
ylim = c(0,1), cex.axis 0.7)



vysledek.kPCs3b<-kpca(~.,data=data7, kernel = "polydot", kpar = Tist(degree
= 1, offset = 1), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs3b@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs3b<-data.frame(rotated(vysledek.kPCs3b)[,1:3])
colnames(vysledek_kPCs3b)<-c("kpCcl", "kpc2", "kpC3")
kum_rozpty19<-nrow(scale)
for (i in 1:n5) {
scale[i+1] = scale[i]*10
print(scalel[i])
vysledek.kPCs3c<-kpca(~.,data=data7, kernel = "tanhdot", kpar = Tlist(scal
e = scale[i], offset = 0), features = 0, th =0)
print(vysledek.kPCs3c@eig)
data_kPCs3c<-data.frame(rotated(vysledek.kpPCs3c))
KPC_v1_c<-data.frame(vysledek.kPCs3c@eig)
kum_rozptyl19[i]<-(sum(KPC_vl_c[1:3,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl19[i]))
3
scale
kum_rozpty19
tabulka9 <- data.frame(deg = scale[1l:n5], rate = kum_rozpty19)
tabulka9
par(cex.lab = 0.7, las = 2)
barplot(tabulka9[,2:2], names.arg=tabulka9[,1:1], cex.names = 0.7, col = "b
Tue™, border = NA, xlab "scale", ylab = "vysvétleny rozptyl pro 3 kPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCs3c<-kpca(~.,data=data7, kernel = "tanhdot", kpar = Tist(scale
= 1, offset = 0), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs3c@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs3c<-data.frame(rotated(vysledek.kPCs3c)[,1:3])
colnames(vysledek_kPCs3c)<-c("kpcl", "kpc2", "kpPC3™)
# Nastaveni hyperparametrd kPCA, kPCs z puvodnich 25 proménnych, vztah (9),
stav zdravi
kum_rozpty110<-nrow(sigma)
for (i in 1:n3) {
sigma[i+1] = sigma[i]*10
print(sigmali])
vysledek.kPCs4a<-kpca(~.,data=data8, kernel = "rbfdot", kpar = Tlist(sigma
= sigma[i]), features = 0, th =0)
print(vysledek.kPCs4a@eig)
data_kPCs4a<-data.frame(rotated(vysledek.kPCs4a))
KPC_v1_c<-data.frame(vysledek.kPCs4a@eig)
kum_rozpty110[i]<-(sum(KPC_vl_c[1:3,]))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyT110[i]))
ks
sigma
kum_rozpty110
tabulkalO <- data.frame(sig = sigma[l:n3], rate = kum_rozpty110)
tabulkalO
par(cex.lab = 0.7, las = 2)
barplot(tabulkalO[,2:2], names.arg=tabulkalO[,1:1], cex.names = 0.7, col =
"blue™, border = NA, xlab = "sigma", ylab = "vysvétleny rozptyl pro 3 kPCs"
, ylim = c(0,1), cex.axis = 0.7)
vysledek.kPCs4a<-kpca(~.,data=data8, kernel = "rbfdot", kpar = list(sigma =
0.01), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs4a@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs4a<-data.frame(rotated(vysledek.kPCs4a)[,1:3])
colnames(vysledek_kPCs4a)<-c("kpCcl", "kpc2", "kpPC3™)
kum_rozptylll<-nrow(degree)
for (i in 1:n4) {



degree[i+1] = degree[i]+1
print(degree[i])
vysledek.kPCs4b<-kpca(~.,data=data8, kernel = "polydot", kpar = Tist(degr
ee = degree[i], offset = 1), features = 0, th =0)
print(vysledek.kPCs4b@eig)
data_kPCs4b<-data.frame(rotated(vysledek.kpPCs4b))
KPC_v1_c<-data.frame(vysledek.kPCs4b@eig)
kum_rozpty111[i]<-(sum(KPC_v1_c[1:3,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl11[i]))
h
degree
kum_rozptyl1l1l
tabulkall <- data.frame(deg = degree[1l:n4], rate = kum_rozptyl1ll)
tabulkall
par(cex.lab = 0.7, las = 2)
barplot(tabulkall[,2:2], names.arg=tabulkall[,1:1], cex.names = 0.7, col =
"blue", border = NA, xTab = "stupné", ylab = "vysvétleny rozptyl pro 3 kPCs
", ylim = c(0,1), cex.axis = 0.7)
vysledek.kPCs4b<-kpca(~.,data=data8, kernel = "polydot", kpar = Tist(degree
= 1, offset = 1), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs4b@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs4b<-data.frame(rotated(vysledek.kPCs4b)[,1:3])
colnames(vysledek_kPCs4b)<-c("kpcl", "kpc2", "kpPC3™)
kum_rozptyll2<-nrow(scale)
for (i in 1:n5) {
scale[i+1] = scale[i]*10
print(scalel[i])
vysledek.kPCs4c<-kpca(~.,data=data8, kernel = "tanhdot", kpar = Tist(scal
e = scale[i], offset = 0), features = 0, th =0)
print(vysledek.kPCs4c@eig)
data_kPCs4c<-data.frame(rotated(vysledek.kPCs4c))
KPC_v1_c<-data.frame(vysledek.kPCs4c@eig)
kum_rozptyl112[i]<-(sum(KPC_v1_c[1:3,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl112[i]))
b
scale
kum_rozpty112
tabulkal2 <- data.frame(deg = scale[1l:n5], rate = kum_rozptyl112)
tabulkal?
par(cex.lab = 0.7, las = 2)
barplot(tabulkal2[,2:2], names.arg=tabulkal2[,1:1], cex.names = 0.7, col =
"blue", border = NA, xlab = "scale", ylab = "vysvétleny rozptyl pro 3 kPCs"
, ylim = c(0,1), cex.axis = 0.7)
vysledek.kPCs4c<-kpca(~.,data=data8, kernel = "tanhdot", kpar = Tist(scale
= 1, offset = 0), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs4c@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs4c<-data.frame(rotated(vysledek.kPCs4c)[,1:3])
colnames(vysledek_kPCs4c)<-c("kpcl", "kpc2", "kpPc3™)
plot(vysledek_kPCs4c)
# 1A - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, stav zdravi
dl<-dist(data4, method = "euclidean")
vysledek.hclustl<-hclust(dl, "ward.D2")
cl<-cophenetic(vysledek.hclustl)
cor(dl,cl)
# 1B - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, stav zdravi
d2<-dist(data5, method = "euclidean")
vysledek.hclust2<-hclust(d2, "ward.D2")
c2<-cophenetic(vysledek.hclust2)



cor(d2,c2)

# 1C - wardova metoda, euklidovska vzdalenost kofeneticky
ce, stav zdravi

d3<-dist(data7, method = "euclidean")
vysledek.hclust3<-hclust(d3, "ward.D2")
c3<-cophenetic(vysledek.hclust3)

cor(d3,c3)

# 1D - wardova metoda, euklidovska vzdalenost kofeneticky
ce, stav zdravi

d4<-dist(data8, method = "euclidean")
vysledek.hclust4<-hclust(d4, "ward.D2")
c4<-cophenetic(vysledek.hclust2)

cor(d4,c4)

# 2A - wardova metoda, euklidovska vzdalenost kofeneticky
ce, stav zdravi

d5<-dist(vysledek_RCsl, method = "euclidean")
vysledek.hclust5<-hclust(d5, "ward.D2")
c5<-cophenetic(vysledek.hclust5)

cor(d5,c5)

# 2B - wardova metoda, euklidovskda vzdalenost kofeneticky
ce, stav zdravi

d6<-dist(vysledek_RCs2, method = "euclidean")
vysledek.hclust6<-hclust(d6, "ward.D2")
cb6<-cophenetic(vysledek.hclust6)

cor(d6,c6)

# 2C - wardova metoda, euklidovska vzdalenost kofeneticky

ce, stav zdravi

d7<-dist(vysledek_RCs3, method = "euclidean")
vysledek.hclust7<-hclust(d7, "ward.D2")
c7<-cophenetic(vysledek.hclust7)

cor(d7,c7)

# 2D - wardova metoda, euklidovska vzdalenost
ce, stav zdravi

d8<-dist(vysledek_RCs4, method = "euclidean")
vysledek.hclust8<-hclust(d8, "ward.D2")
c8<-cophenetic(vysledek.hclust8)

cor(d8,c8)

# 3A - wardova metoda, euklidovskda vzdalenost kofeneticky
ce, stav zdravi

d9<-dist(vysledek_sPCsl, method = "euclidean")
vysledek.hclust9<-hclust(d9, "ward.D2")
c9<-cophenetic(vysledek.hclust9)

cor(d9,c9)

# 3B - wardova metoda, euklidovskda vzdalenost kofeneticky
ce, stav zdravi

d10<-dist(vysledek_SpPCs2, method = "euclidean")
vysledek.hclustl0<-hclust(d10, "ward.D2")
c10<-cophenetic(vysledek.hclust10)

cor(d10,cl0)

# 3C - wardova metoda, euklidovska vzdalenost kofeneticky
ce, stav zdravi

dll<-dist(vysledek_SpPCs3, method = "euclidean")
vysledek.hclustll<-hclust(dll, "ward.Dp2")
cll<-cophenetic(vysledek.hclustll)

cor(dll,cll)

# 3D - wardova metoda, euklidovska vzdalenost kofeneticky
ce, stav zdravi

d12<-dist(vysledek_SpPCs4, method = "euclidean")
vysledek.hclustl2<-hclust(d12, "ward.Dp2")
cl2<-cophenetic(vysledek.hclustl2)

cor(dl2,cl2)
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# 4A - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, stav zdravi

d13<-dist(vysledek_kPCslc, method = "euclidean")
vysledek.hclustl3<-hclust(d1l3, "ward.D2")
cl3<-cophenetic(vysledek.hclustl3)

cor(dl3,cl3)

# 4B - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, stav zdravi

d14<-dist(vysledek_kPCs2c, method = "euclidean')
vysledek.hclustl4<-hclust(d1l4, "ward.D2")
cl4<-cophenetic(vysTledek.hclustl4)

cor(dl4,cl4d)

# 4C - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, stav zdravi

d15<-dist(vysledek_kPCs3c, method = "euclidean')
vysledek.hclustl5<-hclust(d1l5, "ward.p2")
cl15<-cophenetic(vysledek.hclustl5)

cor(dl5,cl5)

# 4D - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, stav zdravi

d16<-dist(vysledek_kPCs4c, method = "euclidean")
vysledek.hclustl6<-hclust(d16, "ward.D2")
cl6<-cophenetic(vysledek.hclustl6)

cor(dl6,cl6)

# vizualizace komponentnich skére datovych soubord 2C, 3C a 4A, stav zdravi
par(cex = 0.7, cex.axis = 1)

plot(vysledek_RCs3)

plot(vysledek_SPCs3)

plot(vysledek_kPCslc)

# Dendrogramy a heat mapy, stav zdravi

barvy2<-colorRampPalette(c("red", "yellow", "green", "blue™))(50)
Tibrary("gplots")

par(las = 1, cex.axis = 0.7)

heatmap.2(as.matrix(data7), Rowv=as.dendrogram(vysledek.hclust3), Colv = FA

LSE, trace = "none", dendrogram = "row", col = barvy2, labRow = popisky, re
vC = FALSE, scale = "none", key = TRUE, cexRow = 0.7, cexCol = 0.7, keysize
= 1.5, denscol = "black", key.title = NA, key.xlab="hodnoty proménnych", ke

y.ylab = "c¢etnost")
heatmap.2(as.matrix(vysledek_RCs3), Rowv=as.dendrogram(vysledek.hclust7), C

olv = FALSE, trace = "none", dendrogram = "row", col = barvy2, labRow = pop
isky, revC = FALSE, scale = "none", key = TRUE, cexRow = 0.7, cexCol = 0.7,
keysize = 1.5, denscol = "black", key.title = NA, key.xlab="hodnoty proménn

ych", key.ylab = "Cetnost")
heatmap.2(as.matrix(vysledek_SPCs3), Rowv=as.dendrogram(vysledek.hclustll),

Colv = FALSE, trace = "none", dendrogram = "row", col = barvy2, TabRow = po
pisky, revC = FALSE, scale = "none", key = TRUE, cexRow = 0.7, cexCol = 0.7
, keysize = 1.5, denscol = "black", key.title = NA, key.xlab="hodnoty promé

nnych", key.ylab = "cetnost")
heatmap.2(as.matrix(vysledek_kPCslc), Rowv=as.dendrogram(vysledek.hclustl3)

, Colv = FALSE, trace = "none", dendrogram = "row", col = barvy2, TabRow =
popisky, revC = FALSE, scale = "none", key = TRUE, cexRow = 0.7, cexCol =0
.7, keysize = 1.5, denscol = "black", key.title = NA, key.xlab="hodnoty pro
ménnych", key.ylab = "cetnost")

# Datovy soubor vyslednych shluk( ziskanych z wardovy metody pro vizualiza-
ce pomoci geografickych dat, stav zdravi
ward_kpCs4A_sz<-c(1,3,3,2,2,3,1,1,1,1,3,1,1,3,3,1,3,1,2,1,3,1,3,4,3,2,1)
ward_kPCs4A_Sz2<-data.frame(ward_kPCs4A_SZz)
ward_kPCs4A_Sz2[nrow(ward_kPCs4A_Sz2)+10,]<-NA
data_staty["ward_kpPCs4A_sSz"]<-ward_kPCs4A_Sz?2

# Nahrani datovych soubor( data_staty, nahrani geografickych dat z databaze
Eurostatu, propojeni atributd stavu zdravi s geometrii

Tibrary("eurostat")



Tibrary("dplyr™)

EU_27<-get_eurostat_geospatial (output_class = "df", resolution = "20", nuts
_level = "0", year = "2016", cache = TRUE, update_cache = FALSE, cache_dir
= NULL, crs = "4326", make_valid = FALSE)
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$HLY_0))

# Obrazek shlukd statd, vizualizace vysledkd wardovy metody, stav zdravi
Tibrary('"ggplot2")
shluky_statyl<-as.factor(EU_27_a_data_staty$ward_kPCs4A_Sz)

skala_barevl<-c("blue", "green", "red", "yellow™)

obrazek_ward<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = group,
xlab = "zemépisna délka"™, ylab = "zemépisnd Sirka")) + theme(panel.backgrou
nd = element_rect(fill = "white", colour = "white"), legend.title=element_t
ext(size=7, face = "plain™), legend.text =element_text(size=7, face = "plai
n"), axis.title.x = element_text(size=7, face = "plain"), axis.title.y = el
ement_text(size=7, face = "plain"), axis.text.x =element_text(size=7, face

= "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line.x =
element_line(colour = "grey"), axis.line.y = element_Tine(colour = "grey"),

title=element_text(size=11, face = "plain"))+geom_polygon(aes(fill=shluky_s
tatyl), color = "black", show.legend = NA, na.rm = TRUE)+theme(legend.posit
ion = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "white", colour
= "white")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill_manual(la
bels=c("1","2","3","4") ,values = skala_barevl, na.value="white")+ theme(le
gend.key = element_rect(fill = "white", colour = "white"))+labs(title = "da
ta kPCs, wardova metoda, 4 shluky", x = "zemépisna délka", y="Zemépisna Sir
ka", fi1l = "shluky stat(")
obrazek_ward
# Metoda k-primérd - stanoveni poctu shluki, shlukovani, vizualizace, stav
zdravi
11<-Tist(Q)
for (i in 1:26){

11[[i]]<-kmeans(data4, centers = i, nstart = 50)
}
betweenss_totssl<-1list()
for (i in 1:26){

betweenss_totss1[[i]]<-11[[i]]$betweenss/11[[i]]$totss

vysledek.kprumerula<-kmeans(data4, centers = 2, nstart
artigan-wong")
vysledek.kprumerula
vysledek.kprumerulb<-kmeans(data4, centers = 3, nstart
artigan-wong")
vysledek.kprumerulb
vysledek.kprumerulc<-kmeans(data4, centers = 4, nstart
artigan-wong")
vysledek.kprumerulc
vysledek.kprumeruld<-kmeans(data4, centers = 5, nstart
artigan-wong")
vysledek.kprumeruld
vysledek.kprumerule<-kmeans(data4, centers = 6, nstart
artigan-wong")
vysledek.kprumerule
12<-Tist(Q
for (i in 1:26){
12[[i]]<-kmeans(data5, centers = i, nstart = 50)
}
betweenss_totss2<-1ist()
for (i in 1:26){
betweenss_totss2[[i]]<-12[[i]]$betweenss/12[[i]]$totss
}
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vysledek.kprumeru2a<-kmeans(data5, centers = 2, nstart =
artigan-wong")
vysledek.kprumeru2a
vysledek.kprumeru2b<-kmeans(data5, centers = 3, nstart =
artigan-wong")
vysledek.kprumeru2b
vysledek.kprumeru2c<-kmeans(data5, centers = 4, nstart =
artigan-wong")
vysTledek.kprumeru2c
vysledek.kprumeru2d<-kmeans(data5, centers = 5, nstart =
artigan-wong")
vysledek.kprumeru2d
vysledek.kprumeru2e<-kmeans(data5, centers = 6, nstart =
artigan-wong")
vysledek.kprumeru2e
13<-T1ist(Q)
for (i in 1:26){
13[[i]]<-kmeans(data7, centers = i, nstart = 50)

betweenss_totss3<-Tist()
for (i in 1:26){
betweenss_totss3[[i]]<-13[[i]]$betweenss/13[[i]]$totss

50,

50,
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algorithm

algorithm
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plot(1:26, betweenss_totss3, type = "b", ylab = "Mezishlukovy SS/Celkovy

", xlab = "shluky™)
vysledek.kprumeru3a<-kmeans(data7, centers
artigan-wong")
vysledek.kprumeru3a
vysledek.kprumeru3b<-kmeans(data7, centers = 3, nstart
artigan-wong")
vysledek.kprumeru3b
vysledek.kprumeru3dc<-kmeans(data7, centers = 4, nstart
artigan-wong")
vysTledek.kprumeru3c
vysledek.kprumeru3d<-kmeans(data7, centers = 5, nstart
artigan-wong")
vysledek.kprumeru3d
vysledek.kprumeru3e<-kmeans(data7, centers = 6, nstart
artigan-wong")
vysledek.kprumeru3e
T4<-Tist(Q
for (i in 1:26){

14[[i]]<-kmeans(data8, centers = i, nstart = 50)
}
betweenss_totss4<-Tist()
for (i in 1:26){

betweenss_totss4[[i]]<-14[[i]]$betweenss/14[[i]]$totss

2, nstart

vysTledek.kprumeru4a<-kmeans(data8, centers = 2, nstart
artigan-wong")

vysledek.kprumeruda

vysledek.kprumerud4b<-kmeans(data8, centers = 3, nstart
artigan-wong")

vysledek.kprumeru4b

vysledek.kprumerud4c<-kmeans(data8, centers = 4, nstart
artigan-wong")

vysTledek.kprumeru4c

vysledek.kprumerud4d<-kmeans(data8, centers = 5, nstart
artigan-wong")

vysledek.kprumeru4d

vysledek.kprumerud4e<-kmeans(data8, centers = 6, nstart
artigan-wong")
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50,

50,

50,

50,

50,

50,

50,

50,
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algorithm

algorithm

algorithm

algorithm
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vysledek.kprumerude

15<-1ist(Q)

for (i in 1:26){
15[[i1]]<-kmeans(vysledek_RCsl, centers = i, nstart = 50)

}

betweenss_totss5<-Tist()

for (i in 1:26){
betweenss_totss5[[i]]<-15[[1]]$betweenss/T15[[i]]$totss

vysTledek.kprumeru5a<-kmeans(vysledek_RCsl, centers
thm = "Hartigan-wong")
vysledek.kprumeru5a
vysledek.kprumeru5b<-kmeans(vysledek_RCsl, centers = 3, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumeru5b
vysledek.kprumeru5c<-kmeans(vysledek_RCsl, centers = 4, nstart = 50, algori
thm = "Hartigan-wong")
vysTledek.kprumeru5c
vysledek.kprumeru5d<-kmeans(vysledek_RCsl, centers = 5, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumeru5d
vysledek.kprumeru5e<-kmeans(vysledek_RCsl, centers = 6, nstart = 50, algori
thm = "Hartigan-wong")
vysTledek.kprumeru5e
16<-Tist(Q
for (i in 1:26){
16[[i]]<-kmeans(vysledek_RCs2, centers = i, nstart = 50)
b
betweenss_totss6<-1ist()
for (i in 1:26){
betweenss_totss6[[i]]<-16[[i]]$betweenss/16[[i]]$totss

2, nstart = 50, algori

vysledek.kprumeru6a<-kmeans(vysledek_RCs2, centers = 2, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumeru6a
vysledek.kprumeru6b<-kmeans(vysledek_RCs2, centers = 3, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumeru6b
vysledek.kprumeru6c<-kmeans(vysledek_RCs2, centers = 4, nstart = 50, algori
thm = "Hartigan-wong")
vysTledek.kprumeru6c
vysledek.kprumeru6d<-kmeans(vysledek_RCs2, centers = 5, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumerué6d
vysledek.kprumeru6e<-kmeans(vysledek_RCs2, centers = 6, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumerub6e
17<-Tist ()
for (i in 1:26){
17[[i]]<-kmeans(vysledek_RCs3, centers = i, nstart = 50)

betweenss_totss7<-Tist()
for (i in 1:26){
betweenss_totss7[[i]]<-17[[i]]$betweenss/17[[i]]$totss

plot(1:26, betweenss_totss7, type = "b", ylab = "MezishTlukovy SS/Celkovy SS
", xlab = "shluky™)

vysledek.kprumeru7a<-kmeans(vysledek_RCs3, centers = 2, nstart = 50, algori
thm = "Hartigan-wong")

vysledek.kprumeru7a
vysledek.kprumeru7b<-kmeans(vysledek_RCs3, centers
thm = "Hartigan-wong")

3, nstart 50, algori



vysledek.kprumeru7b
vysTledek.kprumeru7c<-kmeans(vysledek_RCs3, centers
thm = "Hartigan-wong")
vysledek.kprumeru7c
vysledek.kprumeru7d<-kmeans(vysledek_RCs3, centers = 5, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumeru7d
vysTledek.kprumeru7e<-kmeans(vysledek_RCs3, centers
thm = "Hartigan-wong")
vysledek.kprumeru7e
18<-1ist()
for (i in 1:26){
18[[1]]<-kmeans(vysledek_RCs4, centers = i, nstart = 50)
}
betweenss_totss8<-Tist()
for (i in 1:26){
betweenss_totss8[[i]]<-18[[i]]$betweenss/T18[[i]]$totss

4, nstart

50, algori

6, nstart 50, algori

vysledek.kprumeru8a<-kmeans(vysledek_RCs4, centers = 2, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumeru8a
vysledek.kprumeru8b<-kmeans(vysledek_RCs4, centers = 3, nstart = 50, algori
thm = "Hartigan-wong")
vysTledek.kprumeru8b
vysledek.kprumeru8c<-kmeans(vysledek_RCs4, centers = 4, nstart = 50, algori
thm = "Hartigan-wong")
vysTledek.kprumeru8c
vysledek.kprumeru8d<-kmeans(vysledek_RCs4, centers = 5, nstart = 50, algori
thm = "Hartigan-wong")
vysledek.kprumeru8d
vysledek.kprumeru8e<-kmeans(vysledek_RCs4, centers = 6, nstart = 50, algori
thm = "Hartigan-wong")
vysTledek.kprumeru8e
19<-Tist()
for (i in 1:26){
19[[i1]]<-kmeans(vysledek_SPCsl, centers = i, nstart = 50)
b
betweenss_totss9<-1ist()
for (i in 1:26){
betweenss_totss9[[i]]1<-19[[i]]$betweenss/19[[i]]$totss

vysledek.kprumeru9a<-kmeans(vysledek_SPCsl, centers
ithm = "Hartigan-wong")
vysledek.kprumeru9a
vysledek.kprumeru9b<-kmeans(vysledek_SPCsl, centers = 3, nstart = 50, algor
ithm = "Hartigan-wong')
vysledek.kprumeru9b
vysTledek.kprumeru9c<-kmeans(vysledek_SPCsl, centers = 4, nstart = 50, algor
ithm = "Hartigan-wong")
vysTledek.kprumeru9c
vysTledek.kprumeru9d<-kmeans(vysledek_SPCsl, centers = 5, nstart = 50, algor
ithm = "Hartigan-wong')
vysledek.kprumeru9d
vysledek.kprumeru9e<-kmeans(vysledek_SPCsl, centers = 6, nstart = 50, algor
ithm = "Hartigan-wong')
vysTledek.kprumeru9e
110<-TistQ)
for (i in 1:26){

T110[[i]]<-kmeans(vysledek_SPCs2, centers = i, nstart = 50)

2, nstart = 50, algor

betweenss_totss1l0<-Tist()
for (i in 1:26){



betweenss_totss10[[i]]<-T110[[i]]$betweenss/T110[[i]]$totss

vysTledek.kprumerulOa<-kmeans(vysledek_SPCs2, centers = 2, nstart = 50, algo
rithm = "Hartigan-wong")
vysledek.kprumerulOa
vysledek.kprumerulOb<-kmeans(vysledek_SPCs2, centers = 3, nstart = 50, algo
rithm = "Hartigan-wong")
vysTledek.kprumerulOb
vysledek.kprumerulOc<-kmeans(vysledek_SPCs2, centers = 4, nstart = 50, algo
rithm = "Hartigan-wong")
vysTledek.kprumerulOc
vysledek.kprumerulOd<-kmeans(vysledek_SPCs2, centers = 5, nstart = 50, algo
rithm = "Hartigan-wong")
vysledek.kprumerulOd
vysledek.kprumerulOe<-kmeans(vysledek_SPCs2, centers = 6, nstart = 50, algo
rithm = "Hartigan-wong")
vysTledek.kprumerulOe
T11<-1istQ
for (i in 1:26){
111[[i]]<-kmeans(vysledek_SPCs3,centers = i, nstart = 50)

betweenss_totssll<-Tist()
for (i in 1:26){
betweenss_totss11[[1]]<-111[[i]]$betweenss/T111[[i]]$totss

plot(1:26, betweenss_totssll, type = "b", ylab = "Mezishlukovy SS/Celkovy S
s", xTab = "shluky™)

vysledek.kprumerulla<-kmeans(vysledek_SPCs3, centers = 2, nstart = 50, algo
rithm = "Hartigan-wong")

vysledek.kprumerulla

vysledek.kprumerullb<-kmeans(vysledek_SPCs3, centers = 3, nstart = 50, algo
rithm = "Hartigan-wong")

vysTledek.kprumerullb

vysTledek.kprumerullc<-kmeans(vysledek_SPCs3, centers = 4, nstart = 50, algo
rithm = "Hartigan-wong")

vysledek.kprumerullc

vysledek.kprumerulld<-kmeans(vysledek_SPCs3, centers = 5, nstart = 50, algo
rithm = "Hartigan-wong")

vysledek.kprumerulld

vysledek.kprumerulle<-kmeans(vysledek_SPCs3, centers = 6, nstart = 50, algo

rithm = "Hartigan-wong")
vysTledek.kprumerulle
112<-1istQ)
for (i in 1:26){
112[[i]]<-kmeans(vysledek_SPCs4,centers = i, nstart = 50)

betweenss_totss12<-Tist()
for (i in 1:26){
betweenss_totss12[[i]]<-112[[i1]]$betweenss/112[[i]]$totss
}
plot(1:26, betweenss_totssl2, type = "b", ylab = "Mezishlukovy SS/cCelkovy S
s", xTab = "shluky™)

vysledek.kprumerul2a<-kmeans(vysledek_SPCs4, centers = 2, nstart = 50, algo
rithm = "Hartigan-wong")

vysledek.kprumerul2a

vysTledek.kprumerul2b<-kmeans(vysledek_SPCs4, centers = 3, nstart = 50, algo

rithm = "Hartigan-wong")

vysTledek.kprumerul2b

vysTledek.kprumerul2c<-kmeans(vysledek_SPCs4, centers = 4, nstart = 50, algo
rithm = "Hartigan-wong")

vysledek.kprumerul2c



vysledek.
rithm ="'
vysledek.
vysledek.
rithm ="'
vysledek.

kprumerul2d<-kmeans(vysledek_SPCs4, centers

'Hartigan-wong")

kprumerul2d
kprumerul2e<-kmeans(vysledek_SPCs4, centers

'Hartigan-wong'")

kprumerul2e

113<-T1ist(Q)
for (i in 1:26){
113[[i]]<-kmeans(vysledek_kPCslc,centers = i, nstar

betweenss_totssl3<-Tist()
for (i in 1:26){
betweenss_totss13[[1]]1<-113[[i]]$betweenss/T113[[i]]$totss

t

5

6

nstart

nstart

50)

50, algo

50, algo

plot(1:26, betweenss_totssl3, type = "b", ylab = "Mezishlukovy SS/Celkovy S

s", xlab

vysledek.

orithm =

vysledek.
vysledek.

orithm =

vysledek.
vysledek.

orithm =

vysledek.
vysledek.

orithm =

vysledek.
vysledek.

orithm =

vysledek.

= "ShTuky")
kprumerul3a<-kmeans(vysledek_kPCslc, centers
"Hartigan-wong')

kprumerul3a
kprumerul3b<-kmeans(vysledek_kPCslc, centers
"Hartigan-wong")

kprumerul3b
kprumerul3c<-kmeans(vysledek_kPCslc, centers
"Hartigan-wong')

kprumerul3c
kprumerul3d<-kmeans(vysledek_kPCslc, centers
"Hartigan-wong'")

kprumerul3d
kprumerul3e<-kmeans(vysledek_kPCslc, centers
"Hartigan-wong")

kprumerul3e

114<-1ist(Q)
for (i in 1:26){
114[[i]]<-kmeans(vysledek_kPCs2c,centers = i, nstart

betweenss_totssl4<-Tist()
for (i in 1:26){
betweenss_totss14[[1]]1<-114[[i]]$betweenss/114[[i]]$totss

vysledek.

orithm =

vysledek.
vysledek.

orithm =

vysledek.
vysledek.

orithm =

vysledek.
vysledek.

orithm =

vysledek.
vysledek.

orithm =

vysledek.

kprumerul4a<-kmeans(vysledek_kPCs2c, centers
"Hartigan-wong")

kprumerul4a
kprumeruld4b<-kmeans(vysledek_kPCs2c, centers
"Hartigan-wong")

kprumeruldb
kprumerul4c<-kmeans(vysledek_kPCs2c, centers
"Hartigan-wong")

kprumeruldc
kprumerul4d<-kmeans(vysledek_kPCs2c, centers
"Hartigan-wong")

kprumerul4d
kprumerul4e<-kmeans(vysledek_kPCs2c, centers
"Hartigan-wong")

kprumerulde

115<-1istQ)
for (i in 1:26){
115[[i]]<-kmeans(vysledek_kPCs3c,centers = i, nstar

betweenss_totssl5<-Tist()
for (i in 1:26){
betweenss_totss15[[1]]1<-115[[i]]$betweenss/T115[[i]]$totss

}

t

2, nstart

3, nstart

4, nstart
5, nstart

6, nstart
50)

2, nstart

3, nstart

4, nstart
5, nstart

6, nstart
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vysledek.kprumerul5a<-kmeans(vysledek_kPCs3c, centers = 2, nstart = 50, alg
orithm = "Hartigan-wong")
vysTledek.kprumerul5a
vysledek.kprumerul5b<-kmeans(vysledek_kPCs3c, centers = 3, nstart = 50, alg
orithm = "Hartigan-wong'")
vysledek.kprumerul5b
vysledek.kprumerul5c<-kmeans(vysledek_kPCs3c, centers = 4, nstart = 50, alg
orithm = "Hartigan-wong")
vysTledek.kprumerul5c
vysledek.kprumerul5d<-kmeans(vysledek_kPCs3c, centers = 5, nstart = 50, alg
orithm = "Hartigan-wong")
vysledek.kprumerul5d
vysledek.kprumerul5e<-kmeans(vysledek_kPCs3c, centers = 6, nstart = 50, alg
orithm = "Hartigan-wong'")
vysledek.kprumerul5e
T116<-1istQ
for (i in 1:26){
116[[i]]<-kmeans(vysledek_kPCs4c,centers = i, nstart = 50)

betweenss_totssl6<-Tist()
for (i in 1:26){
betweenss_totss16[[1]]1<-116[[i]]$betweenss/116[[i]]$totss

vysledek.kprumerul6a<-kmeans(vysledek_kPCs4c, centers = 2, nstart = 50, alg
orithm = "Hartigan-wong")

vysTledek.kprumerul6a
vysTledek.kprumerul6b<-kmeans(vysledek_kPCs4c, centers
orithm = "Hartigan-wong")

vysledek.kprumerul6b
vysledek.kprumerul6c<-kmeans(vysledek_kPCs4c, centers
orithm = "Hartigan-wong")

vysTledek.kprumerul6c
vysTledek.kprumerul6d<-kmeans(vysledek_kPCs4c, centers
orithm = "Hartigan-wong")

vysledek.kprumerulé6d
vysledek.kprumerul6e<-kmeans(vysledek_kPCs4c, centers
orithm = "Hartigan-wong")

vysledek.kprumerul6e

# Datovy soubor vyslednych shlukl ziskanych z metody k-praméri( pro vizuali-
zace pomoci geografickych dat, stav zdravi
kprumeru_SPCs3C_Sz<-data.frame(vysledek.kprumeru3d$cluster)
kprumeru_SPCs3C_Sz[nrow(kprumeru_SPCs3C_Sz)+10,]<-NA
data_staty["kprumeru_SPCs3C_Sz"]<-kprumeru_SPCs3C_Sz
kprumeru_kPCs4A_Sz<-data.frame(vysledek.kprumerul3dd$cluster)
kprumeru_kPCs4A_Sz[nrow(kprumeru_kPCs4A_Sz)+10,]<-NA
data_staty["kprumeru_kPCs4A_Sz"]J<-kprumeru_kPCs4A_Sz

# Nahrani datovych soubor( data_staty, nahrani geografickych dat z databaze
Eurostatu, propojeni atributd stavu zdravi s geometrii
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$HLY_0))

# Obrazky shluku statu, vizualizace vysledkd metody k-prumér(i, stav zdravi
shTuky_staty2<-as.factor(EU_27_a_data_staty$kprumeru_SPCs3C_Sz)

3, nstart = 50, alg

1}
N

nstart = 50, alg

Il
9,1

nstart = 50, alg

6, nstart

50, alg

skala_barev2<-c("bTue"™, "green", "orange", "red","yellow")

obrazek_kprumeru_SPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group
= group, xlab = "zemépisna délka", ylab = "zemépisna Sirka")) + theme(panel
.background = element_rect(fill = "white", colour = "white"), legend.title=
element_text(size=7, face = "plain"), legend.text =element_text(size=7, fac
e = "plain"), axis.title.x = element_text(size=7, face = "plain"), axis.tit
Te.y = element_text(size=7, face = "plain"), axis.text.x =element_text(size
=7, face = "plain"), axis.text.y=element_text(size=7, face = "plain"), axis

.Tine.x = element_line(colour = "grey"), axis.line.y = element_line(colour



= "grey"), title=element_text(size=11, face = "plain"))+geom_polygon(aes(fi
T1=shluky_staty2), color = "black™, show.legend = NA, na.rm = TRUE)+theme(]
egend.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "whi
te", colour = "white")) + x1im(-32,55) + y1lim(27,71.5)+coord_map()+scale_fi
11_manual(labels=c("1","2","3","4","5") ,values = skala_barev2, na.value="w

hite")+ theme(legend.key = element_rect(fill = "white", colour = "white"))+
Tabs(title = "data SPCs, metoda k-priméra, 5 shluk(", x = "zemépisna délka"
, y="Zemépisna sSirka", fill = "shluky statu")

obrazek_kprumeru_SPCs
shluky_staty3<-as.factor(EU_27_a_data_staty$kprumeru_kPCs4A_SZz)
skala_barev3<-c("green", "yellow", "red", "blue","orange")
obrazek_kprumeru_kPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group
= group, xlab = "zemépisna délka", ylab = "zemépisna Sirka")) + theme(panel
.background = element_rect(fill = "white", colour = "white"), legend.title=
element_text(size=7, face = "plain"), legend.text =element_text(size=7, fac
e = "plain"), axis.title.x = element_text(size=7, face = "plain"), axis.tit
Te.y = element_text(size=7, face = "plain"), axis.text.x =element_text(size
=7, face = "plain"), axis.text.y=element_text(size=7, face = "plain™), axis
.line.x = element_line(colour = "grey"), axis.line.y = element_line(colour
= "grey"), title=element_text(size=11, face = "plain"))+geom_polygon(aes(fi
T1=shluky_staty3), color = "black", show.legend = NA, na.rm = TRUE)+theme(l
egend.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "whi
te", colour = "white")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fi
11_manual (labels=c("1","2","3","4","5") ,values = skala_barev3, na.value="w

hite")+ theme(legend.key = element_rect(fill = "white", colour = "white"))+
Tabs(title = "data kPCs, metoda k-priméra, 5 shluk(", x = "zZemépisna délka"
, y="Zemépisna sirka", fill = "shluky statu")

obrazek_kprumeru_kPCs

# FCM algoritmus - stupné prisTuSnosti pro pét shlukl, statistiky pro stano
veni optimalniho poctu shluklli pro dva datové soubory 3C a 4A, stav zdravi
require(ppclust)

require(fclust)

vysledek.fcml<-fcm(vysledek_SPCs3, centers = 5, m = 2, dmetric="sqeuclidean
", alginitv="kmpp", alginitu="imembrand", nstart = 50, iter.max=1000, con.v
al=1le-09, fixcent=FALSE, fixmemb=FALSE, stand=FALSE)
fcm.stupnel<-as.data.frame(vysledek.fcml$u)

fcm.stupnel

summary (vysledek.fcml)

vysledek.fcmla<-ppclust2(vysledek.fcml, "fclust")
SIL.F1<-SIL.F(vysledek.fcmla$xca, vysledek.fcmla$u, alpha = 1)

paste("FSI", SIL.F1)

PE1<-PE(vysTledek.fcmla$u)

paste("PE", PEl)

PCl<-PC(vysTledek.fcmla$u)

paste("pPC", PCl)

MPCl<-MPC(vysledek.fcmla$u)

paste("MPC", MPC1l)
shluky_ul<-as.vector(if_else(as.vector(fcm.stupnel[,1:1])>=0.5, 1, if_else(
as.vector(fcm.stupnel[,2:2]1)>=0.5,2,if_else(as.vector(fcm.stupnel[,3:3])>=0
.5,3,if_else(as.vector(fcm.stupnel[,4:4])>=0.5,4, if_else(as.vector(fcm.stu
pnel[,5:5])>=0.5,5,0)))), missing = NULL))
vysTledek.fcm2<-fcm(vysledek_kPCslc, centers = 5, m = 2, dmetric="sqeuclidea
n", alginitv="kmpp", alginitu="imembrand", nstart = 50, iter.max=1000, con.
val=1le-09, fixcent=FALSE, fixmemb=FALSE, stand=FALSE)
fcm.stupne2<-as.data.frame(vysledek.fcm2$u)

fcm. stupne?2

summary (vysledek.fcm2)

vysledek.fcm2a<-ppclust2(vysledek.fcm2, "fclust")
SIL.F2<-SIL.F(vysledek.fcm2a$xca, vysledek.fcm2a$u, alpha = 1)

paste("FSI", SIL.F2)

PE2<-PE(vysTledek.fcm2a$u)

paste("PE", PE2)



PC2<-PC(vysTledek.fcm2a$u)

paste("PC", PC2)

MPC2<-MPC(vysledek.fcm2a$u)

paste("MPC", MPC2)
shluky_u2<-as.vector(if_else(as.vector(fcm.stupne2[,1:1])>=0.5, 1, if_else(
as.vector(fcm.stupne2[,2:2])>=0.5,2,if_else(as.vector(fcm.stupne2[,3:3])>=0
.5,3,if_else(as.vector(fcm.stupne2[,4:4])>=0.5,4,if_else(as.vector(fcm.stup
ne2[,5:5])>=0.5,5,0)))), missing = NULL))

# Datovy soubor vyslednych shluku ziskanych FCM algoritmem pro vizualizace
pomoci geografickych dat, stav zdravi

FCM_SPCs3C_Sz<-data.frame(shluky_ul)
FCM_SPCs3C_SzZ[nrow(FCM_SPCs3C_Sz)+10,]<-NA
data_staty["FCM_SPCs3C_Sz"]<-FCM_SPCs3C_SZ
FCM_kPCs4A_Sz<-data.frame(shluky_u2)
FCM_kPCs4A_SzZ[nrow(FCM_kPCs4A_Sz)+10,]<-NA
data_staty["FCM_kPCs4A_Sz"]<-FCM_kPCs4A_SzZ

# Nahrani datovych souborl data_staty, nahrdni geografickych dat z databdaze
Eurostatu, propojeni atributld stavu zdravi s geometrii
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$HLY_0))

# Obrazky shlukl statl, vizualizace vysledkd FCM algoritmu, stav zdravi
shluky_staty4<-as.factor(EU_27_a_data_staty$FCM_SPCs3C_SZ)
skala_barev4<-c("black","blue", "red", "green", "yellow","orange")
obrazek_FCM_SPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = gr
oup, xlab = "zemépisna délka", ylab = "zemépisna Sirka")) + theme(panel.bac
kground = element_rect(fill = "white", colour = "white"), legend.title=elem
ent_text(size=7, face = "plain"), legend.text =element_text(size=7, face =
"pTlain™), axis.title.x = element_text(size=7, face = "plain"), axis.title.y
= element_text(size=7, face = "plain"), axis.text.x =element_text(size=7, f
ace = "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line
.X = element_line(colour = "grey"), axis.line.y = element_Tline(colour = "gr
ey"), title=element_text(size=11l, face = "plain"))+geom_polygon(aes(fill=sh
Tuky_staty4), color = "black", show.legend = NA, na.rm = TRUE)+theme(legend
.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "white",
colour = "white")) + x1im(-32,55) + yl1im(27,71.5)+coord_map()+scale_fill_ma
nual (Tabels=c("0","1","2","3","4" ,"5") ,values = skala_barev4, na.value="wh

ite")+ theme(legend.key = element_rect(fill = "white", colour = "white"))+1
abs(title = "data SPCs, FCM algoritmus, 5 shlukd", x = "zZemépisna délka", vy
="zemépisna sSirka", fill = "Shluky stata")

obrazek_FCM_SPCs

shluky_staty5<-as.factor(EU_27_a_data_staty$FCM_kPCs4A_Sz)
skala_barev5<-c("black","blue", "orange", "yellow", "red",'"green")
obrazek_FCM_kPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = gr
oup, xlab = "zemépisna délka", ylab = "zemépisnda Sirka")) + theme(panel.bac
kground = element_rect(fill = "white", colour = "white"), legend.title=elem
ent_text(size=7, face = "plain"), legend.text =element_text(size=7, face =
"plain"), axis.title.x = element_text(size=7, face = "plain"), axis.title.y
= element_text(size=7, face = "plain"), axis.text.x =element_text(size=7, f
ace = "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line
.Xx = element_line(colour = "grey"), axis.line.y = element_Tine(colour = "gr
ey"), title=element_text(size=11l, face = "plain"))+geom_polygon(aes(fill=sh
Tuky_staty5), color = "black", show.legend = NA, na.rm = TRUE)+theme(legend
.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "white",
colour = "white")) + x1im(-32,55) + yl1im(27,71.5)+coord_map()+scale_fill_ma
nual(lTabels=c("0","1","2","3","4","5") ,values = skala_barev5, na.value="wh

ite")+ theme(legend.key = element_rect(fill = "white", colour = "white"))+1
abs(title = "data kPCs, metoda FCM algoritmus, 5 shlukd", x = "zemépisna dé
Tka", y="zemépisna sSirka", fill = "shluky statu")

obrazek_FCM_kPCs

# DBSCAN algoritmus - nastaveni parametru eps, shlukovani pro dva datové

soubory 3C a 4A, stav zdravi



Tibrary("dbscan")
eps <- 0
n6=42
for (i in 1:n6){
eps[i+l] = eps[i]+0.05
set.seed(123)
vysledek.dbscanl<-dbscan(vysledek_SPCs3, eps =eps[i], minPts = 2)
print(vysledek.dbscanl)
tabuTkal3<-table(data.frame(vysledek.dbscanl$cluster))/nrow(data.frame(vy
sledek.dbscanl$cluster))
print(tabulkal3)
b
par(las = 1, cex = 0.7)
kNNdistplot(vysledek_SPCs3, k = 2)
abline(h=0.45, col = "red", Tty=2)
vysledek.dbscanl <- dbscan(vysledek_SPCs3, eps = 0.45, minPts = 2)
vysledek.dbscanl
n7<-60
for (i in 1:n7){
eps[i+1l] = eps[i]+0.1
set.seed(123)
vysledek.dbscan2<-dbscan(vysledek_kPCslc, eps =eps[i], minPts = 2)
print(vysledek.dbscan2)
tabuTlkal4<-table(data.frame(vysledek.dbscan2$cluster))/nrow(data.frame(vy
sledek.dbscan2$cluster))
print(tabulkal4)

}
kNNdistplot(vysledek_kpPCslc, k = 2)
abTineCh=5, col = "red", Tty=2)
vysledek.dbscan2 <- dbscan(vysledek_kPCslc, eps = 5, minPts = 2)
vysledek.dbscan?2
# Datovy soubor vyslednych shTukl ziskanych DBSCAN algoritmem pro vizualiza
ce pomoci geografickych dat, stav zdravi
DBSCAN_SPCs3C_Sz<-data.frame(vysledek.dbscanl$cluster)
DBSCAN_SPCs3C_SzZ[nrow(DBSCAN_SPCs3C_Sz)+10,]<-NA
data_staty["DBSCAN_SPCs3C_Sz"]<-DBSCAN_SPCs3C_SzZ
DBSCAN_KPCs4A_Sz<-data.frame(vysledek.dbscan2$cluster)
DBSCAN_KPCs4A_SZ[nrow(DBSCAN_kPCs4A_Sz)+10,]<-NA
data_staty["DBSCAN_KPCs4A_Sz"]<-DBSCAN_kPCs4A_Sz
# Nahrani datovych soubori data_staty, nahrani geografickych dat z databaze
Eurostatu, propojeni atributd stavu zdravi s geometrii
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$HLY_0))
# Obrazky shluku statu, vizualizace vysledkd DBSCAN algoritmu, stav zdravi
shTuky_staty6<-as.factor(EU_27_a_data_staty$DBSCAN_SPCs3C_SZ)

skala_barev6<-c("bTack","blue", "red", "green", "yellow")
obrazek_DBSCAN_SPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group =
group, xlab = "zemépisna délka", ylab = "zemépisna Sirka")) + theme(panel.b
ackground = element_rect(fill = "white", colour = "white"), Tegend.title=el
ement_text(size=7, face = "plain"), legend.text =element_text(size=7, face
= "plain"), axis.title.x = element_text(size=7, face = "plain"), axis.title
.y = element_text(size=7, face = "plain"), axis.text.x =element_text(size=7
, face = "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.]
ine.x = element_line(colour = "grey"), axis.line.y = element_line(colour =

"grey"), title=element_text(size=11, face = "plain"))+geom_polygon(aes(fill
=shTuky_staty6), color = "black", show.legend = NA, na.rm = TRUE)+theme(leg
end.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "white
", colour = "white")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill
_manual (labels=c("0","1","2","3","4") ,values = skala_barev6, na.value="whi
te")+ theme(legend.key = element_rect(fill = "white", colour = "white"))+la



bs(title = "data SPCs, DBSCAN algoritmus, 4 shluky", x = "Zemépisnad délka",
y="Zemépisna sirka", fill = "Shluky stati")

obrazek_DBSCAN_SPCs
shluky_staty7<-as.factor(EU_27_a_data_staty$DBSCAN_KPCs4A_SZ)

skala_barev7<-c("bTack","blue", "red")

obrazek_DBSCAN_kPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group =
group, xlab = "zemépisnd délka", ylab = "zemépisna Sirka")) + theme(panel.b
ackground = element_rect(fill = "white", colour = "white"), Tegend.title=el
ement_text(size=7, face = "plain"), legend.text =element_text(size=7, face

= "plain"), axis.title.x = element_text(size=7, face = "plain"), axis.title
.y = element_text(size=7, face = "plain"), axis.text.x =element_text(size=7
, face = "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.]
ine.x = element_line(colour = "grey"), axis.line.y = element_line(colour =

"grey"), title=element_text(size=11, face = "plain"))+geom_polygon(aes(fill
=shluky_staty7), color = "black", show.legend = NA, na.rm = TRUE)+theme(leg
end.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "white
", colour = "white")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill
_manual (labels=c("0","1","2") ,values = skala_barev7, na.value="white")+ th

eme(legend.key = element_rect(fill = "white", colour = "white"))+labs(title
= "data kPCs, metoda DBSCAN algoritmus, 2 shluky", x = "zemépisna délka", y
="zemépisna Sirka", fill = "shluky stata")

obrazek_DBSCAN_kPCs

# Hybridni pristup (1C, 1A) - nastaveni objektl P, AP, stav zdravi
Tibrary("clustersim")

vysledek_vstup_data7_P<-pattern.GbMl(data?,
performancevariable=c("s","s","s","s", "s", "s" "d","d",""d"," "d",""d","d","d","
d","d","d",d","d",""d","d","d","s"), sca1eType-" " weightsType="equal",
we1ghts NULL, norma11zat1on—"n0", patternType=' upper",
patternCoordinates="dataBounds")
vysledek_vstup_data7_AP<-pattern.GDM1l(data7,
performancevariable=c("s","s","s", "s", "s" "s" "d","d","d","d",""d","d","d","
d","d","d","d","d",""d","d", "d“,"s"), sca1eType-" " we1ghtsType- equa1"
we1ghts NULL, norma11zat1on— no", patternType—"]ower",
patternCoordinates="dataBounds")
datall<-rbind(data.frame(vysledek_vstup_data7_pr$tdata),
data.frame(vysledek_vstup_data7_AP$tdata)[28:28,])
popisky2<-data_staty[1l:27,1:1]

P<-data.frame("P")

names (P)<-c("popisky2™)

AP<-data.frame("AP")

names (AP)<-c("popisky2")

popisky3<-data.frame(popisky2)

popisky4<-rbind(popisky3,P,AP)

popisky5<-as.character(popisky4[,1:1])
vysledek_vstup_datad4_P<-pattern.GbMl(data4,
performancevariable=c("s","s","s", "s", "s" "s" "d","d",""d","d",""d","d",""d","
d","d","d","d","d","d","d", "d" "s"), sca1eType—" " we1ghtsType— equa]"
we1ghts NULL, norma11zat1on— n0 , patternType=' upper",
patternCoordinates="dataBounds")
vysledek_vstup_datad4_AP<-pattern.GbM1l(data4,
performancevariable=c("s","s","s","s", "s" "s" "d","d","d","d",""d","d","d","
d","d","d",d","d","d","d","d","s"), sca1eType—" " weightsType="equal",
we1ghts NULL, norma11zat1on—"n0", patternType—"]ower",
patternCoordinates="dataBounds")
datal2<-rbind(data.frame(vysledek_vstup_data4_pr$tdata),
data.frame(vysledek_vstup_datad4_AP$tdata) [28:28,])

# Hybridni pristup (1Cc, 1A) - MDS (2D souradnicovy systém), osa souboru,
izokvanty rozvoje, vizualizace, stav zdravi

dl7<-dist(datall, method = "euclidean")

Tibrary("smacof")



vysledek.mdsl<-mds(d1l7, ndim = 2, type = "ordinal", weightmat = NULL, init
= "torgerson", ties = "primary", verbose = FALSE, relax = FALSE, modulus =
1, itmax = 1000, eps = 1le-06, spline.degree = 2, spline.intknots = 2)
vysTledek_mdsl<-data.frame(vysledek.mds1l$conf)

par(cex = 1, cex.lab = 1)

plot(vysledek_mdsl)

text(vysledek_mdsl, Tabels = popisky5, cex = 0.9, col = "purple")

(A <- matrix(c(0.88801669, -1.32650019, 1, 1), 2))
b<-matrix(c(0.632891332,-0.943785856),2)

b

solve(A,b)

sqrt(((0.88801669+1.32650019)A2)+((0.632891332+0.943785856)A2))
ab1ine(0.0006470397, 0.7119734341)

draw.circle(x = 0.88801669, y = 0.632891332, radius = 2.718455, border "
ed")
2.718455/2
draw.circle(x
reen')
2.718455/4
draw.circle(x
blue™)
0.6796138%*3
draw.circle(x
range")
d18<-dist(datal2, method = "euclidean")

vysledek.mds2<-mds(d18, ndim = 2, type = "ordinal", weightmat = NULL, init
= "torgerson", ties = "primary", verbose = FALSE, relax = FALSE, modulus =
1, itmax = 1000, eps = 1le-06, spline.degree = 2, spline.intKnots = 2)
vysTledek_mds2<-data. frame(vysledek.mds2$conf)

par(cex = 1, cex.lab = 1)

plot(vysledek_mds2)

text(vysledek_mds2, Tabels = popisky5, cex = 0.9, col = "purple")

(A <- matrix(c(-0.86304011, 1.28145026, 1, 1), 2))
b<-matrix(c(-0.651941505,1.256205512),2)

b

solve(A,b)
sqrt(((-0.86304011-1.28145026)A2)+((-0.651941505-1.256205512)A2))
ab1line(0.1159833, 0.8897904)
draw.circle(x = -0.86304011, y
"red")
2.870516/2
draw.circle(x
"green")
2.870516/4
draw.circle(x
"blue™)
0.717629*3
draw.circle(x
"orange")

# Hybridni pristup (1C, 1A) - Tinedrni usporadani statl, vizualizace, stav
zdravi

Dla=data.frame(vysledek_mds1[,1:1])
D2b=data.frame(vysledek_mds1[,2:2])

Pla<-data.frame(Dla[28:28,], 1:29, check.rows TRUE, check.names
P2b<-data.frame(D2b[28:28,], 1:29, check.rows TRUE, check.names
APla<-data.frame(Dla[29:29,], 1:29, check.rows = TRUE, check.names
AP2b<-data.frame(D2b[29:29,], 1:29, check.rows = TRUE, check.names
citatell<-data.frame(sqrt(((pla-prPla[,1:1]1)A2)+((D2b-P2b[,1:1]1)A2)))
jmenovatell<-data.frame(sqrt(((Pla[,1:1]-APla[,1:1])A2)+((P2b[,1:1]-AP2b[,1
:11)A2)))

di_l1<-1-(citatell/jmenovatell)

P_obj_1<-data.frame(di_1[28:28,],1:29)

Il
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vzdalenost_od_P_1<-((P_obj_1[,1:1])-di_1)
Tinearni_usporadani_statu_la<-data.frame(di_1,vzdalenost_od_P_1)
Tinearni_usporadani_statu_lb<-1inearni_usporadani_statu_la[1:27,]
plot(linearni_usporadani_statu_1lb, xlab="di", ylab="pP-di", col = "red", pch
= 19)

text(linearni_usporadani_statu_lb, Tlabels = as.character(popisky2), cex = 0
.6)

D3a=data.frame(vysledek_mds2[,1:1])

D4b=data.frame(vysledek_mds2[,2:2])

P3a<-data.frame(D3a[28:28,], 1:29, check.rows = TRUE, check.names = TRUE)
P4b<-data.frame(D4b[28:28,], 1:29, check.rows = TRUE, check.names = TRUE)
AP3a<-data.frame(bp3a[29:29,], 1:29, check.rows = TRUE, check.names = TRUE)
AP4b<-data.frame(p4b[29:29,], 1:29, check.rows = TRUE, check.names = TRUE)

citatel2<-data.frame(sqrt(((p3a-rP3a[,1:1])A2)+((D4b-P4b[,1:1])A2)))
jmenovatel2<-data.frame(sqrt(((P3a[,1:1]-AP3a[,1:1])A2)+((P4b[,1:1]-AP4b[,1
:11)A2)))

di_2<-1-(citatel2/jmenovatel2)

P_obj_2<-data.frame(di_2[28:28,],1:29)
vzdalenost_od_P_2<-((P_obj_2[,1:1])-di_2)
Tinearni_usporadani_statu_2a<-data.frame(di_2,vzdalenost_od_P_2)
Tinearni_usporadani_statu_2b<-linearni_usporadani_statu_2a[1:27,]
plot(linearni_usporadani_statu_2b, xlab="di", ylab="pP-di", col = "red", pch
= 19)

text(linearni_usporadani_statu_2b, Tlabels = as.character(popisky2), cex = 0
.6)

# Datovy soubor vyslednych agregovanych mér pro vizualizace pomoci geografi
ckych dat, datové soubory 1C, 1A, stav zdravi
di_1lb<-data.frame(di_1[1:27,1)

di_1b[nrow(di_1b)+10,]<-NA

data_staty["di_1"]<-di_1b

di_2b<-data.frame(di_2[1:27,1)

di_2b[nrow(di_2b)+10,]<-NA

data_staty["di_2"]<-di_2b

# Nahrani datovych soubord data_staty, nahrani geografickych dat z databaze
Eurostatu, propojeni atributd stavu zdravi s geometrii
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<—EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$HLY_0))

# Obrazky agregovanych mér, vizualizace vysledk(i hybridniho pristupu, stav
zdravi

obrazek_di_1<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = group,

xlab = "zemépisna délka", ylab = "zemépisnd Sirka")) + theme(panel.backgrou
nd = element_rect(fill = "white", colour = "white"), legend.title=element_t
ext(size=7, face = "plain™), legend.text =element_text(size=7, face = "plai
n"), axis.title.x = element_text(size=7, face = "plain"), axis.title.y = el
ement_text(size=7, face = "plain"), axis.text.x =element_text(size=7, face

= "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line.x =
element_line(colour = "grey"), axis.line.y = element_Tine(colour = "grey"),
title=element_text(size=11l, face = "plain"))+geom_polygon(aes(fill=di_1), c
olor = "black", show.legend = NA, na.rm = TRUE)+theme(legend.position = c(0

.88,0.62))+ theme(legend.key = element_rect(fill = "white", colour = "white
")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill_gradientn(name="d

i_1", colours = c("red","orange", "green", "blue"), na.value = "white")+ th
eme(legend.key = element_rect(fill = "white", colour = "white"))+labs(title
= "di_1 (22 proménnych, min-max)", x = "Zemépisna délka", y="Zemépisna Sirk
all)

obrazek_di_1
obrazek_di_2<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = group,

xlab = "zemépisna délka", ylab = "zemépisnad Sirka")) + theme(panel.backgrou
nd = element_rect(fill = "white", colour = "white"), legend.title=element_t
ext(size=7, face = "plain"), legend.text =element_text(size=7, face = "plai

n"), axis.title.x = element_text(size=7, face = "plain"), axis.title.y = el



ement_text(size=7, face = "plain™), axis.text.x =element_text(size=7, face

= "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line.x =
element_line(colour = "grey"), axis.line.y = element_Tine(colour = "grey"),
title=element_text(size=11, face = "plain"))+geom_polygon(aes(fill=di_2), c
olor = "black", show.legend = NA, na.rm = TRUE)+theme(legend.position = c(0
.88,0.62))+ theme(legend.key = element_rect(fill = "white", colour = "white
")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill_gradientn(name="d

i_2", colours = c("red","orange", "green", "blue"), na.value = "white")+ th
eme(legend.key = element_rect(fill = "white", colour = "white"))+labs(title
= "di_2 (22 prom., z-skére)", x = "zemépisna délka", y="zemépisna Sirka')

obrazek_di_2
Determinanty stavu zdravi

# nahrani datového souboru pro staty, standardizace vztah (8), determinanty
stavu zdravi

data_staty=read.table("data_staty_2022_D3.csv", sep=";", dec=",", header =
LD

data2<-data_staty[1:27,2:28]

data3<-data.frame(scale(data2))

# popisky statli, determinanty stav zdravi
popisky<-as.character(data_staty[1:27,1:1])

# zavislosti mezi dvojicemi proménnych, standardizace vztah (8), determinan
ty stavu zdravi

pearsonl<-cor(data3, method = "pearson")

spearmanl<-cor(data3, method = "spearman')

Tibrary("dichromat™)

barvyl<-colorRampPalette(c("red", "green", "blue", "black"))
Tibrary("corrplot™)

corrplot(pearsonl, "ellipse", type = "lower", col = barvyl(4), tl.cex = 0.7
, tT.col = "black", tl.offset = 1, tl.srt=360,t1.pos="1d", number.cex = 0.5
5, number.digits = 3)

corrplot(spearmanl, "ellipse", type = "Tower", col = barvyl(4), tl.cex = 0.
7, tl.col = "black", tl.offset = 1, tl.srt=360,t1.pos="1d", number.cex = 0.

55, number.digits = 3)

# novy datovy soubor podle jednoduchych korelacnich koeficientd, determinan
ty stavu zdravi
data4<-data3[,c(1,2,3,5,6,7,8,9,10,12,13,15,16,17,19,20,21,22,23,26)]

# nahrani datového souboru pro staty, standardizace vztah (9), determinanty
stavu zdravi
data_staty_standardizovane2<-read.table("data_staty_2022_D5.csv", sep=";",
dec=",", header = T)

data5<-data_staty_standardizovane2[1:27,2:28]
data6<-data5[,c(1,2,3,5,6,7,8,9,10,12,13,15,16,17,19,20,21,22,23,26)]

# zavislosti mezi skupinou proménnych, standardizace vztahy (8) a (9), de-
terminanty stavu zdravi

Tibrary("psych™)

KMo (data4d)

KMo (data6)

# nové datové soubory podle MSA, determinanty stavu zdravi
data7<-data3[,c(1,2,5,6,9,10,12,13,15,16,17,19,20,21,22,23,26)]
data8<-data5[,c(1,2,5,6,9,10,12,13,15,16,17,19,20,21,22,23,26)]

# zavislosti mezi skupinou proménnych, determinanty stavu zdravi

KMO (data?)

KMO (data8)

# sutinovy graf, rotace PCA, rotované komponentni zatéze, RCs, 17 proménny-
ch, vztah (8)

Tibrary("stats")

Tibrary("factoextra")

vysledek.pcal <- prcomp(data7, scale = FALSE, center = FALSE)
get_eig(vysledek.pcal)



fviz_eig(vysledek.pcal, choice = "eigenvalue", ncp = 17, addlabels = FALSE,

main = "", xlab = "dimenze", ylab = "vlastni c¢isla")+theme(panel.grid.minor
= element_Tine(colour="white"), panel.grid.major=element_line(colour="white
Il))

RCs<-4

vysledek.pca.rotovanel<-principal(data7, rotate = "varimax", nfactors = RCs

, scores = TRUE)

print(vysledek.pca.rotovanel)
vysledek_RCsl<-(data.frame(vysledek.pca.rotovanel$scores))[,c(1,4,3,2)]

# Sutinovy graf, rotace PCA, rotované komponentni zatéze, RCs, 17 proménny-
ch, vztah (9)

vysledek.pca2 <- prcomp(data8, scale = FALSE, center = FALSE)
get_eig(vysledek.pca2)

fviz_eig(vysledek.pca2, choice = "eigenvalue", ncp = 17, addlabels = FALSE,
main = "", xlab = "dimenze", ylab = "vlastni c¢isla")+theme(panel.grid.minor
= element_Tine(colour="white"), panel.grid.major=element_line(colour="white
ll))

RCs<-2

vysledek.pca.rotovane2<-principal(data8, rotate = "varimax", nfactors = RCs

, scores = TRUE)
print(vysledek.pca.rotovane2)
vysTledek_RCs2<-(data.frame(vysledek.pca.rotovane2$scores))[,c(1,2)]
# Vybér hyperparametru SPCA, ridké komponentni zatéze, SPCs, 17 proménnych,
vztah (8)
Tibrary("sparsepca')
alpha <- 0.0001
nl=>5
beta <- 0.0001
n2=5
for (i in 1:n1) for (j in 1:n2){
alpha[i+1] = alpha[i]*10
print(alphali]l)
beta[j+1] = beta[j]*10
print(betalj])
set.seed(123)
vysledek.spcal<-spca(data7, k = 4, alpha = alpha[i], beta = beta[j], cent
er = FALSE, scale = FALSE)
print(vysledek.spcal$eigenvalues)
SPCs_zateze<-data.frame(vysledek.spcal$Toadings)
SPCs_zateze_2<-SPCs_zatezeA2
SPCs_zateze_2%$suma_radku<-rowSums (SPCs_zateze_2[,1:4])
SPCs_zateze_2%$suma_radku_2<-(SPCs_zateze_2%$suma_radku)A2
SPCs_zateze_4<-SPCs_zatezeA4
SPCs_zateze_4$suma_radku<-rowSums (SPCs_zateze_4[,1:4])
print(data.frame((SPCs_zateze_2[,6:6])/(SPCs_zateze_4[,5:5]1)))

vysledek.spcal<-spca(data7, k = 4, alpha = 0.01, beta = 0.0001, center = FA
LSE, scale = FALSE)
vysledek.spcal$loadings
vysledek_SPCsl<-data.frame(vysledek.spcal$scores)
colnames(vysledek_SPCs1)<-c("spcl", '"spc2", "spc3", "spc4™)
# Vybér hyperparametri SPCA, ridké komponentni zatéze, SPCs, 17 proménnych,
vztah (9)
for (i in 1:n1) for (j in 1:n2){

alpha[i+1] = alpha[i]*10

print(alphali])

beta[j+1] = beta[j]*10

print(betalj])

set.seed(123)

vysledek.spca2<-spca(data8, k = 2, alpha = alpha[i], beta = betal[j], cent
er = FALSE, scale = FALSE)

print(vysledek.spca2$eigenvalues)



SPCs_zateze<-data.frame(vysledek.spca2$Toadings)
SPCs_zateze_2<-SPCs_zatezeA2

SPCs_zateze_2%$suma_radku<-rowSums (SPCs_zateze_2[,1:2])
SPCs_zateze_2%$suma_radku_2<-(SPCs_zateze_2$suma_radku)A2
SPCs_zateze_4<-SPCs_zatezeA4

SPCs_zateze_4%$suma_radku<-rowsums (SPCs_zateze_4[,1:2])
print(data.frame((SPCs_zateze_2[,4:4])/(SPCs_zateze_4[,3:3]1)))

vysledek.spca2<-spca(data8, k = 2, alpha = 0.001, beta = 0.0001, center = F
ALSE, scale = FALSE)
vysledek.spca2$loadings
vysTledek_SPCs2<-data.frame(vysledek.spca2$scores)
colnames(vysledek_SPCs2)<-c("spcCcl", "spc2")
# Nastaveni hyperparametr( kPCA, kPCs z puvodnich 17 proménnych, vztah (8)
Tibrary("kernlab")
sigma <- 0.0000001
n3=9
kum_rozptyll<-nrow(sigma)
for (i in 1:n3) {
sigma[i+1] = sigma[i]*10
print(sigmali])
vysledek.kPCsla<-kpca(~.,data=data7, kernel = "rbfdot", kpar = Tlist(sigma
= sigma[i]), features = 0, th =0)
print(vysledek.kPCsla@eig)
data_kPCsla<-data.frame(rotated(vysledek.kPCsla))
KPC_v1_c<-data.frame(vysledek.kPCsla@eig)
kum_rozptyll1[i]<-(sum(KPC_vl_c[1:4,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyll[i]))
}
sigma
kum_rozptyll
tabulkal <- data.frame(sig = sigma[l:n3], rate = kum_rozptyll)
tabulkal
par(cex.lab = 0.7, las = 2)
barplot(tabulkal[,2:2], names.arg=tabulkal[,1:1], cex.names = 0.7, col = "b
Tue", border = NA, xTab = "sigma", ylab = "vysvétleny rozptyl pro 4 kpPCs",
ylim = c(0,1), cex.axis 0.7)
par(cex.axis = 0.7, cex 0.9, las = 1)
vysledek.kPCsla<-kpca(~.,data=data7, kernel = "rbfdot", kpar = list(sigma =
0.001), features = 0, th =0)
plot(vysledek.kPCsla@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCsla<-data.frame(rotated(vysledek.kPCsla)[,1:4])
colnames(vysledek_kpPCsla)<-c("kpcl", "kpc2", "kpc3", "kpc4")
plot(vysledek_kPCsla)
degree <- 1
n4=10
kum_rozptyl2<-nrow(degree)
for (i in 1:n4) {
degree[i+1] = degree[i]+1
print(degree[i])
vysledek.kPCslb<-kpca(~.,data=data7, kernel = "polydot", kpar = Tist(degr
ee = degree[i], offset = 1), features = 0, th =0)
print(vysledek.kPCslb@eig)
data_kPCslb<-data.frame(rotated(vysledek.kPCslb))
KPC_v1_c<-data.frame(vysledek.kPCslb@eig)
kum_rozptyl12[i]<-(sum(KPC_vl_c[1:4,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl2[i]))
3
degree
kum_rozptyl12
tabulka2 <- data.frame(deg = degree[1l:n4], rate = kum_rozptyl2)
tabulka?2



par(cex.lab = 0.7, las = 2)
barplot(tabulka2[,2:2], names.arg=tabulka2[,1:1], cex.names = 0.7, col = "b
Tue™, border = NA, xlab "stupen", ylab = "vysvétleny rozptyl pro 4 kPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCslb<-kpca(~.,data=data7, kernel = "polydot", kpar = Tist(degree
=1, offset = 1), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCslb@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCslb<-data.frame(rotated(vysledek.kPCslb)[,1:4])
colnames(vysledek_kPCslb)<-c("kpcl", "kpc2", "kpc3", "kpc4")
plot(vysledek_kPCslb)
scale <- 0.0000001
n5=9
kum_rozptyl3<-nrow(scale)
for (i in 1:n5) {
scale[i+1] = scale[i]*10
print(scalel[i])
vysledek.kPCslc<-kpca(~.,data=data7, kernel = "tanhdot", kpar = Tlist(scal
e = scale[i], offset = 0), features = 0, th =0)
print(vysledek.kPCslc@eig)
data_kPCslc<-data.frame(rotated(vysledek.kPCslc))
KPC_v1_c<-data.frame(vysledek.kPCslc@eig)
kum_rozptyl13[i]<-(sum(KPC_vl_c[1:4,]))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl13[i]))
3
scale
kum_rozpty13
tabulka3 <- data.frame(deg = scale[1l:n5], rate = kum_rozptyl3)
tabulka3
par(cex.lab = 0.7, las = 2)
barplot(tabulka3[,2:2], names.arg=tabulka3[,1:1], cex.names = 0.7, col = "b
Tue™, border = NA, xlab "scale", ylab = "vysvétleny rozptyl pro 4 kPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCslc<-kpca(~.,data=data7, kernel = "tanhdot", kpar = Tist(scale
= 0.1, offset = 0), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCslc@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCslc<-data.frame(rotated(vysledek.kPCslc)[,1:4])
colnames(vysledek_kpPCslc)<-c("kpcl", "kpc2"™, "kpc3", "kpc4")
plot(vysledek_kPCslc)
# Nastaveni hyperparametrd kPCA, kPCs z puvodnich 17 proménnych, vztah (9)
kum_rozptyl4<-nrow(sigma)
for (i in 1:n3) {
sigma[i+1] = sigma[i]*10
print(sigmali])
vysledek.kPCs2a<-kpca(~.,data=data8, kernel = "rbfdot", kpar = Tlist(sigma
= sigma[i]), features = 0, th =0)
print(vysledek.kPCs2a@eig)
data_kpcs2a<-data.frame(rotated(vysledek.kPCs2a))
KPC_v1_c<-data.frame(vysledek.kPCs2a@eig)
kum_rozptyl14[i]<-(sum(KPC_vl_c[1:2,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl4[i]))
b
sigma
kum_rozptyl4
tabulka4 <- data.frame(sig = sigma[l:n3], rate = kum_rozptyl4)
tabulka4
par(cex.lab = 0.7, las = 2)
barplot(tabulka4[,2:2], names.arg=tabulka4[,1:1], cex.names = 0.7, col = "b
Tue", border = NA, xlab = "sigma", ylab = "vysvétleny rozptyl pro 4 kPCs",
ylim = c(0,1), cex.axis 0.7)



vysledek.kPCs2a<-kpca(~.,data=data8, kernel = "rbfdot", kpar = Tist(sigma =
0.01), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs2a@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs2a<-data.frame(rotated(vysledek.kPCs2a)[,1:2])
colnames(vysledek_kpPCs2a)<-c("kpcl", "kpPC2')
plot(vysledek_kPCs2a)
kum_rozptyl15<-nrow(degree)
for (i in 1:n4) {
degree[i+1] = degree[i]+1
print(degree[i])
vysledek.kPCs2b<-kpca(~.,data=data8, kernel = "polydot", kpar = Tist(degr
ee = degree[i], offset = 1), features = 0, th =0)
print(vysledek.kPCs2b@eig)
data_kPCs2b<-data.frame(rotated(vysledek.kPCs2b))
KPC_v1_c<-data.frame(vysledek.kPCs2b@eig)
kum_rozptyl15[i]<-(sum(KPC_vl_c[1:2,]1))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl5[i]))
3
degree
kum_rozptyl15
tabulka5 <- data.frame(deg = degree[1l:n4], rate = kum_rozptyl5)
tabulka5
par(cex.lab = 0.7, las = 2)
barplot(tabulka5[,2:2], names.arg=tabulka5[,1:1], cex.names = 0.7, col = "b
Tue™, border = NA, xlab "stupné", ylab = "vysvétleny rozptyl pro 4 kPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCs2b<-kpca(~.,data=data8, kernel = "polydot", kpar = Tist(degree
= 1, offset = 1), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs2b@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs2b<-data.frame(rotated(vysledek.kPCs2b)[,1:2])
colnames(vysledek_kpPCs2b)<-c("kpPc1l", "kpPC2'")
plot(vysledek_kPCs2b)
kum_rozptyl6<-nrow(scale)
for (i in 1:n5) {
scale[i+1] = scale[i]*10
print(scalel[i])
vysledek.kPCs2c<-kpca(~.,data=data8, kernel = "tanhdot", kpar = Tist(scal
e = scale[i], offset = 0), features = 0, th =0)
print(vysledek.kPCs2c@eig)
data_kPCs2c<-data.frame(rotated(vysledek.kPCs2c))
KPC_v1_c<-data.frame(vysledek.kPCs2c@eig)
kum_rozptyl16[i]<-(sum(KPC_vl_c[1:2,]))/(sum(KPC_v1_c))
print(data.frame(kum_rozptyl6[i]))
ks
scale
kum_rozptyl6
tabulka6 <- data.frame(deg = scale[1l:n5], rate = kum_rozptyl16)
tabulkab6
par(cex.lab = 0.7, las = 2)
barplot(tabulka6[,2:2], names.arg=tabulka6[,1:1], cex.names = 0.7, col = "b
Tue", border = NA, xlab = "scale", ylab = "vysvétleny rozptyl pro 4 kPCs",
ylim = c(0,1), cex.axis 0.7)
vysledek.kPCs2c<-kpca(~.,data=data8, kernel = "tanhdot", kpar = Tist(scale
= 1, offset = 0), features = 0, th =0)
par(cex.axis = 0.7, cex = 0.9, las = 1)
plot(vysledek.kPCs2c@eig, xTab = "dimenze", ylab = "vlastni c¢isla")
vysledek_kPCs2c<-data.frame(rotated(vysledek.kPCs2c)[,1:2])
colnames(vysledek_kpPCs2c)<-c("kpCcl", "kpPC2')
plot(vysledek_kPCs2c)



# 1A - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, determinanty stavu zdravi

dl<-dist(data7, method = "euclidean")

vysledek.hclustl<-hclust(dl, "ward.D2")

cl<-cophenetic(vysledek.hclustl)

cor(dl,cl)

# 1B - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, determinanty stavu zdravi

d2<-dist(data8, method = "euclidean")

vysledek.hclust2<-hclust(d2, "ward.D2")

c2<-cophenetic(vysledek.hclust2)

cor(d2,c2)

# 2A - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, determinanty stavu zdravi

d3<-dist(vysledek_RCsl, method = "euclidean")

vysledek.hclust3<-hclust(d3, "ward.D2")

c3<-cophenetic(vysledek.hclust3)

cor(d3,c3)

# 2B - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, determinanty stavu zdravi

d4<-dist(vysledek_RCs2, method = "euclidean")

vysledek.hclust4<-hclust(d4, "ward.D2")

c4<-cophenetic(vysledek.hclust4)

cor(d4,c4d)

# 3A - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, determinanty stavu zdravi

d5<-dist(vysledek_sPCsl, method = "euclidean")

vysledek.hclust5<-hclust(d5, "ward.D2")

c5<-cophenetic(vysledek.hclust5)

cor(d5,c5)

# 3B — wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, determinanty stavu zdravi

d6<-dist(vysledek_SPCs2, method = "euclidean")

vysledek.hclust6<-hclust(d6, "ward.D2")

cb6<-cophenetic(vysledek.hclust6)

cor(d6,c6)

# 4A - wardova metoda, euklidovska vzdalenost kofeneticky koeficient korela
ce, determinanty stavu zdravi

d7<-dist(vysledek_kPCslc, method = "euclidean")
vysledek.hclust7<-hclust(d7, "ward.D2")

c7<-cophenetic(vysledek.hclust7)

cor(d7,c?7)

# Dendrogram a heat mapa, determinanty stavu zdravi
barvy2<-colorRampPalette(c("red", "yellow", "green", "blue™))(50)
Tibrary("gplots")

par(las = 1)

heatmap.2(as.matrix(vysledek_SPCs2), Rowv=as.dendrogram(vysledek.hclust6),
Colv = FALSE, trace = "none", dendrogram = "row", col = barvy2, TabRow = po
pisky, revC = FALSE, scale = "none", key = TRUE, cexRow = 0.7, cexCol = 0.7
, keysize = 1.5, denscol = "black", key.title = "Barvy a histogram", key.x]

ab="hodnoty proménnych", key.ylab = "cetnost")

# Datovy soubor vyslednych shlukl ziskanych z wardovy metody pro vizualiza-
ce pomoci geografickych dat, determinanty stavu zdravi
ward_spcs_b<-c(3,1,2,3,3,2,3,1,2,3,1,2,2,1,2,3,1,2,3,3,1,2,1,2,1,3,3)
ward_SPCs_D2<-data.frame(ward_SPCs_D)
ward_SPCs_D2[nrow(ward_SPCs_D2)+10,]<-NA
data_staty["ward_SPCs_D"]<-ward_SPCs_D2

# Nahrani datovych soubori( data_staty, nahrani geografickych dat z databaze
Eurostatu, propojeni atributl determinantd stavu zdravi s geometrii
Tibrary("eurostat")

Tibrary("dplyr™)



EU_27<-get_eurostat_geospatial (output_class = "df", resolution = "20", nuts
_level = "0", year = "2016", cache = TRUE, update_cache = FALSE, cache_dir
= NULL, crs = "4326", make_valid = FALSE)
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$ecl))

# Obrazek shluki statl, vizualizace vysledk(i wardovy metody, determinanty
stavu zdravi

Tibrary('"ggplot2")

shluky_statyl<-as.factor(EU_27_a_data_staty$ward_SPCs_D)

skala_barevl<-c("red", "green", "blue")

obrazek_ward<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = group,
xlab = "zemépisna délka"™, ylab = "zemépisnd Sirka")) + theme(panel.backgrou
nd = element_rect(fill = "white", colour = "white"), legend.title=element_t
ext(size=7, face = "plain™), legend.text =element_text(size=7, face = "plai
n"), axis.title.x = element_text(size=7, face = "plain"), axis.title.y = el
ement_text(size=7, face = "plain"), axis.text.x =element_text(size=7, face

= "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line.x =
element_line(colour = "grey"), axis.line.y = element_Tine(colour = "grey"),

title=element_text(size=11, face = "plain"))+geom_polygon(aes(fill=shluky_s
tatyl), color = "black", show.legend = NA, na.rm = TRUE)+theme(legend.posit
ion = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "white", colour
= "white")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill_manual(la
bels=c("1","2","3") ,values = skala_barevl, na.value="white")+ theme(legend
.key = element_rect(fill = "white", colour = "white"))+labs(title = "data S
PCs, wardova metoda, 3 shluky", x = "zemépisna délka", y="zemépisna Sirka",
fi11 = "Shluky stata")
obrazek_ward
# Metoda k-primérd - stanoveni poctu shluki, shlukovani, vizualizace deter-
minanty stavu zdravi
11<-Tist(Q)
for (i in 1:26){

11[[i]]<-kmeans(data7, centers = i, nstart = 50)
}
betweenss_totssl<-Tist()
for (i in 1:26){

betweenss_totss1[[i]]<-11[[i]]$betweenss/11[[i]]$totss

vysledek.kprumerula<-kmeans(data7, centers = 2, nstart
artigan-wong")
vysledek.kprumerula
vysledek.kprumerulb<-kmeans(data7, centers = 3, nstart
artigan-wong")
vysledek.kprumerulb
vysledek.kprumerulc<-kmeans(data7, centers = 4, nstart
artigan-wong")
vysledek.kprumerulc
vysledek.kprumeruld<-kmeans(data7, centers = 5, nstart
artigan-wong")
vysledek.kprumeruld
vysledek.kprumerule<-kmeans(data7, centers = 6, nstart
artigan-wong")
vysledek.kprumerule
12<-Tist(Q)
for (i in 1:26){
12[[i]]<-kmeans(data8, centers = i, nstart = 50)
}
betweenss_totss2<-Tist()
for (i in 1:26){
betweenss_totss2[[i]]<-12[[i]]$betweenss/12[[i]]$totss
b

50, algorithm = "H

50, algorithm = "H

50, algorithm = "H

50, algorithm = "H

50, algorithm = "H



vysledek.kprumeru2a<-kmeans(data8, centers = 2, nstart

artigan-wong")
vysledek.kprumeru2a

vysledek.kprumeru2b<-kmeans(data8, centers = 3, nstart

artigan-wong")
vysledek.kprumeru2b

vysledek.kprumeru2c<-kmeans(data8, centers = 4, nstart

artigan-wong")
vysTledek.kprumeru2c

vysledek.kprumeru2d<-kmeans(data8, centers = 5, nstart

artigan-wong")
vysledek.kprumeru2d

vysledek.kprumeru2e<-kmeans(data8, centers = 6, nstart

artigan-wong")
vysledek.kprumeru2e
13<-T1ist(Q)

for (i in 1:26){

13[[i]]<-kmeans(vysledek_RCsl, centers = i, nstart

}

betweenss_totss3<-Tist()
for (i in 1:26){

= 50,

= 50,

= 50,

50)

betweenss_totss3[[i]]<-13[[i]]%betweenss/13[[i]]$totss

vysTledek.kprumeru3a<-kmeans(vysledek_RCsl, centers
thm = "Hartigan-wong")

vysledek.kprumeru3a
vysTledek.kprumeru3b<-kmeans(vysledek_RCsl, centers
thm = "Hartigan-wong")

vysledek.kprumeru3b
vysledek.kprumeru3c<-kmeans(vysledek_RCsl, centers
thm = "Hartigan-wong")

vysTledek.kprumeru3c
vysTledek.kprumeru3d<-kmeans(vysledek_RCsl, centers
thm = "Hartigan-wong")

vysledek.kprumeru3d
vysledek.kprumeru3e<-kmeans(vysledek_RCsl, centers
thm = "Hartigan-wong")

vysledek.kprumeru3e

T4<-Tist(Q

for (i in 1:26){

T4[[i]]<-kmeans(vysledek_RCs2, centers = i, nstart

}

betweenss_totss4<-1ist()
for (i in 1:26){

algorithm = "H

algorithm = "H

algorithm = "H

algorithm = "H

algorithm = "H

2, nstart = 50,

3,

nstart = 50,

nstart = 50,

nstart = 50,

nstart = 50,

50)

betweenss_totss4[[i]]<-14[[i]]$betweenss/14[[i]]$totss

vysledek.kprumerud4a<-kmeans(vysledek_RCs2, centers
thm = "Hartigan-wong")

vysledek.kprumeruda
vysTledek.kprumerud4b<-kmeans(vysledek_RCs2, centers
thm = "Hartigan-wong")

vysledek.kprumeru4b
vysledek.kprumeru4c<-kmeans(vysledek_RCs2, centers
thm = "Hartigan-wong")

vysledek.kprumeru4c

vysTledek.kprumerud4d<-kmeans (vysledek_RCs2, centers
thm = "Hartigan-wong")

vysledek.kprumeru4d
vysTledek.kprumeru4e<-kmeans(vysledek_RCs2, centers
thm = "Hartigan-wong")

vysledek.kprumerude

15<-Tist(Q

2,

3,

nstart = 50,

nstart = 50,

nstart = 50,

nstart = 50,

nstart = 50,

algori

algori

algori

algori

algori

algori

algori

algori

algori

algori



for (i in 1:26){

15[[i]]<-kmeans(vysledek_SPCsl, centers = i, nstart = 50)

}

betweenss_totss5<-Tist()
for (i in 1:26){
betweenss_totss5[[i]]<-15[[i]]%$betweenss/15[[i]]$totss

vysledek.kprumeru5a<-kmeans(vysledek_SPCsl, centers = 2,
ithm = "Hartigan-wong")

vysledek.kprumeru5a
vysledek.kprumeru5b<-kmeans(vysledek_SPCsl, centers = 3,
ithm = "Hartigan-wong'")

vysledek.kprumeru5b
vysledek.kprumeru5c<-kmeans(vysledek_SPCsl, centers = 4,
ithm = "Hartigan-wong'")

vysTledek.kprumeru5c
vysledek.kprumeru5d<-kmeans(vysledek_SPCsl, centers = 5,
ithm = "Hartigan-wong")

vysledek.kprumeru5d

vysledek.kprumeru5e<-kmeans(vysledek_SPCsl, centers = 6,
ithm = "Hartigan-wong'")

vysledek.kprumeru5e

16<-Tist()

for (i in 1:26){

nstart

nstart

nstart

nstart

nstart

16[[i]]<-kmeans(vysledek_SPCs2, centers = i, nstart = 50)

}

betweenss_totss6<-1ist()
for (i in 1:26){
betweenss_totss6[[i]]<-16[[i]]$betweenss/16[[i]]$totss

50,

50,

50,

50,

50,

algor

algor

algor

algor

algor

plot(1:26, betweenss_totss6, type = "b", ylab = "Mezishlukovy SS/Celkovy SS

", xlab = "shluky™)
vysledek.kprumeru6a<-kmeans(vysledek_SPCs2, centers = 2,
ithm = "Hartigan-wong")

vysledek.kprumeru6a
vysledek.kprumeru6bb<-kmeans(vysledek_SPCs2, centers = 3,
ithm = "Hartigan-wong')

vysledek.kprumeru6b
vysledek.kprumeru6c<-kmeans(vysledek_SPCs2, centers = 4,
ithm = "Hartigan-wong")

vysTledek.kprumeru6c
vysledek.kprumeru6d<-kmeans(vysledek_SPCs2, centers = 5,
ithm = "Hartigan-wong")

vysledek.kprumerué6d

vysledek.kprumeru6e<-kmeans(vysledek_SPCs2, centers = 6,
ithm = "Hartigan-wong')

vysledek.kprumerub6e

17<-Tist ()

for (i in 1:26){
17[[i]]<-kmeans(vysledek_kPCslc, centers = i, nstart =
}
betweenss_totss7<-Tist()
for (i in 1:26){
betweenss_totss7[[i]]<-17[[i]]$betweenss/17[[i]]$totss

vysledek.kprumeru7a<-kmeans(vysledek_kPCslc, centers = 2,
rithm = "Hartigan-wong")

vysledek.kprumeru7a
vysledek.kprumeru7b<-kmeans(vysledek_kPCslc, centers = 3,
rithm = "Hartigan-wong")

vysledek.kprumeru7b

nstart

nstart

nstart

nstart

nstart

50)

nstart

nstart

50, algor
50, algor
50, algor
50, algor
50, algor
50, algo
50, algo



vysledek.kprumeru7c<-kmeans(vysledek_kPCslc, centers = 4, nstart
rithm = "Hartigan-wong")

vysTledek.kprumeru7c

vysledek.kprumeru7d<-kmeans(vysledek_kPCslc, centers = 5, nstart
rithm = "Hartigan-wong")

vysledek.kprumeru7d

vysledek.kprumeru7e<-kmeans(vysledek_kPCslc, centers = 6, nstart
rithm = "Hartigan-wong")

vysledek.kprumeru7e

# Datovy soubor vyslednych shlukl ziskanych z metody k-prumérd pro vizuali-
zace pomoci geografickych dat, determinanty stavu zdravi
kprumeru_SPCs_bD<-data.frame(vysledek.kprumeru6d$cluster)
kprumeru_SPCs_D[nrow(kprumeru_SPCs_D)+10,]<-NA
data_staty["kprumeru_SPCs_D"]<-kprumeru_SPCs_D

# Nahrani datovych soubor( data_staty, nahrani geografickych dat z databaze
Eurostatu, propojeni atributl determinantd stavu zdravi s geometrii
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$ecl))

# Obrazky shluki statl, vizualizace vysledkd metody k-pruméri, determinanty
stavu zdravi

shluky_staty2<-as.factor(EU_27_a_data_staty$kprumeru_SPCs_D)

50, algo

50, algo

50, algo

skala_barev2<-c("green", "yellow", "red", "orange", "blue")
obrazek_kprumeru_SPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group
= group, xlab = "zemépisna délka", ylab = "zemépisna Sirka")) + theme(panel
.background = element_rect(fill = "white", colour = "white"), legend.title=
element_text(size=7, face = "plain"), legend.text =element_text(size=7, fac
e = "plain"), axis.title.x = element_text(size=7, face = "plain"), axis.tit
Te.y = element_text(size=7, face = "plain"), axis.text.x =element_text(size
=7, face = "plain"), axis.text.y=element_text(size=7, face = "plain"), axis
.Tine.x = element_line(colour = "grey"), axis.line.y = element_line(colour

= "grey"), title=element_text(size=11l, face = "plain"))+geom_polygon(aes(fi
T1=shluky_staty2), color = "black™, show.legend = NA, na.rm = TRUE)+theme(]
egend.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "whi
te", colour = "white")) + x1im(-32,55) + yl1im(27,71.5)+coord_map()+scale_fi
11_manual (labels=c("1","2","3","4","5") ,values = skala_barev2, na.value="w

hite")+ theme(legend.key = element_rect(fill = "white", colour = "white"))+
Tabs(title = "data SPCs, metoda k-priméra, 5 shluk(", x = "zemépisna délka"
, y="zemépisna Sirka", fill = "Shluky stata")

obrazek_kprumeru_SPCs

# FCM algoritmus - stupné prislusnosti pro 2 az 6 shlukd, statistiky pro
stanoveni optimalniho poctu shlukd pro datovy soubor 3B, determinanty stavu
zdravi

require(ppclust)

require(fclust)

vysledek.fcml<-fcm(vysledek_SPCs2, centers = 2, m = 2, dmetric="sqeuclidean
", alginitv="kmpp", alginitu="imembrand", nstart = 50, iter.max=1000, con.v
al=1e-09, fixcent=FALSE, fixmemb=FALSE, stand=FALSE)
fcm.stupnel<-as.data.frame(vysledek.fcml$u)

fcm.stupnel

summary (vysledek.fcml)

vysledek.fcmla<-ppclust2(vysledek.fcml, "fclust")
SIL.F1l<-SIL.F(vysledek.fcmla$xca, vysledek.fcmla$u, alpha = 1)

paste("FSI", SIL.F1)

PE1l<-PE(vysTledek.fcmla$u)

paste("PE", PEL)

PCl<-PC(vysTledek.fcmla$u)

paste("pPC", PCl)

MPC1l<-MPC(vysledek.fcmla$u)

paste("MPC", MPC1)



vysledek.fcm2<-fcm(vysledek_SPCs2, centers = 3, m = 2, dmetric="sqeuclidean
", alginitv="kmpp", alginitu="imembrand", nstart = 50, iter.max=1000, con.v
al=1e-09, fixcent=FALSE, fixmemb=FALSE, stand=FALSE)
fcm.stupne2<-as.data.frame(vysledek.fcm2$u)

fcm. stupne?2

summary (vysledek.fcm2)

vysTledek.fcm2a<-ppclust2(vysledek.fcm2, "fclust")
SIL.F2<-SIL.F(vysledek.fcm2a$xca, vysledek.fcm2a$u, alpha = 1)

paste("FSI", SIL.F2)

PE2<-PE(vysTledek.fcm2a$u)

paste("PE", PE2)

PC2<-PC(vysTledek.fcm2a$u)

paste("PC", PC2)

MPC2<-MPC(vysledek.fcm2a$u)

paste("MPC", MPC2)

vysledek.fcm3<-fcm(vysledek_SPCs2, centers = 4, m = 2, dmetric="sqeuclidean
", alginitv="kmpp", alginitu="imembrand", nstart = 50, iter.max=1000, con.v
al=1e-09, fixcent=FALSE, fixmemb=FALSE, stand=FALSE)
fcm.stupne3<-as.data.frame(vysledek.fcm3$u)

fcm. stupne3

summary (vysledek.fcm3)

vysledek.fcm3a<-ppclust2(vysledek.fcm3, "fclust")
SIL.F3<-SIL.F(vysledek.fcm3a$xca, vysledek.fcm3a$u, alpha = 1)

paste("FSI", SIL.F3)

PE3<-PE(vysTledek.fcm3as$u)

paste("PE", PE3)

PC3<-PC(vysledek.fcm3a$u)

paste("PC", PC3)

MPC3<-MPC(vysledek.fcm3a$u)

paste("MPC", MPC3)

vysledek.fcm4<-fcm(vysledek_SPCs2, centers = 5, m = 2, dmetric="sqeuclidean
", alginitv="kmpp", alginitu="imembrand", nstart = 50, iter.max=1000, con.v
al=1e-09, fixcent=FALSE, fixmemb=FALSE, stand=FALSE)
fcm.stupned<-as.data.frame(vysledek.fcmd$u)

fcm. stupne4

summary (vysledek.fcm4)

vysledek.fcm4a<-ppclust2(vysledek.fcmd, "fclust")
SIL.F4<-SIL.F(vysledek.fcm4a$xca, vysledek.fcm4a$u, alpha = 1)

paste("FSI", SIL.F4)

PE4<-PE(vysTledek.fcm4a$u)

paste("PE", PE4)

PC4<-PC(vysledek.fcm4a$u)

paste("PC", PC4)

MPC4<-MPC(vysledek.fcm4a$u)

paste("MPC", MPC4)

vysledek.fcm5<-fcm(vysledek_SPCs2, centers = 6, m = 2, dmetric="sqeuclidean
", alginitv="kmpp", alginitu="imembrand", nstart = 50, iter.max=1000, con.v
al=1e-09, fixcent=FALSE, fixmemb=FALSE, stand=FALSE)
fcm.stupneS<-as.data.frame(vysledek.fcm5%u)

fcm. stupne5

summary (vysledek.fcm5)

vysledek.fcmS5a<-ppclust2(vysledek.fcm5, "fclust")
SIL.F5<-SIL.F(vysledek.fcm5a$xca, vysledek.fcm5a$u, alpha = 1)

paste("FSI", SIL.F5)

PE5<-PE(vysledek.fcm5a$u)

paste("PE", PES5)

PC5<-PC(vysledek.fcm5a$u)

paste("PC", PC5)

MPC5<-MPC(vysledek.fcm5a$u)

paste("MPC", MPC5)



shluky_u3<-as.vector(if_else(as.vector(fcm.stupne3[,1:1])>=0.5, 1, if_else(
as.vector(fcm.stupne3[,2:2])>=0.5,2,if_else(as.vector(fcm.stupne3[,3:3])>=0
.5,3,if_else(as.vector(fcm.stupne3[,4:4])>=0.5,4,0))), missing = NULL))

# Datovy soubor vyslednych shluk( ziskanych FCM algoritmem pro vizualizace
pomoci geografickych dat, determinanty stavu zdravi
FCM_SPCs_bD<-data.frame(shluky_u3)

FCM_SPCs_D[nrow(FCM_SPCs_D)+10, J]<-NA

data_staty["FCM_SPCs_D"]<-FCM_SPCs_D

# Nahrani datovych souborl data_staty, nahrdni geografickych dat z databdaze
Eurostatu, propojeni atributl determinantd stavu zdravi s geometrii
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$ecl))

# Obrazky shluku statu, vizualizace vysledkd FCM algoritmu, determinanty
stavu zdravi

shluky_staty3<-as.factor(EU_27_a_data_staty$FCM_SPCs_D)
skala_barev3<-c("black","yelTow","bTue","green","red")

obrazek_FCM_SPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = gr
oup, xlab = "zemépisna délka", ylab = "zemépisna sirka")) + theme(panel.bac
kground = element_rect(fill = "white", colour = "white"), legend.title=elem
ent_text(size=7, face = "plain"), legend.text =element_text(size=7, face =
"pTlain™), axis.title.x = element_text(size=7, face = "plain"), axis.title.y
= element_text(size=7, face = "plain"), axis.text.x =element_text(size=7, f
ace = "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line
.Xx = element_line(colour = "grey"), axis.line.y = element_Tine(colour = "gr
ey"), title=element_text(size=11l, face = "plain"))+geom_polygon(aes(fill=sh
Tuky_staty3), color = "black", show.legend = NA, na.rm = TRUE)+theme(legend
.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "white",
colour = "white")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill_ma
nual(Tabels=c("0","1","2","3","4") ,values = skala_barev3, na.value="white"

)+ theme(legend.key = element_rect(fill = "white", colour = "white™))+1abs(
title = "data SPCs, FCM algoritmus, 4 shluky", x = "zemépisna délka", y="ze
mépisna Sirka", fill = "Shluky statd")

obrazek_FCM_SPCs
# DBSCAN algoritmus - nastaveni parametru eps, shlukovani pro datovy soubor
3B, determinanty stavu zdravi
Tibrary("dbscan")
eps <- 0
n7=60
for (i in 1:n7){
eps[i+1] = eps[i]+0.005
set.seed(123)
vysledek.dbscanl<-dbscan(vysledek_SPCs2, eps =eps[i], minPts = 2)
print(vysledek.dbscanl)
tabuTkal3<-table(data.frame(vysledek.dbscanl$cTluster))/nrow(data.frame(vy
sledek.dbscanl$cluster))
print(tabulkal3)

par(las = 1, cex = 0.7)

kNNdistplot(vysledek_sPCs2, k = 2)

abTline(h=0.255, col = "red", 1ty=2)

vysledek.dbscanl <- dbscan(vysledek_SPCs2, eps = 0.255, minPts = 2)
vysledek.dbscanl

# Datovy soubor vyslednych shluk( ziskanych DBSCAN algoritmem pro vizualiza
ce pomoci geografickych dat, determinanty stavu zdravi
DBSCAN_SPCs_D<-data.frame(vysledek.dbscanl$cluster)
DBSCAN_SPCs_D[nrow(DBSCAN_SPCs_D)+10, ]<-NA
data_staty["DBSCAN_SPCs_D"]<-DBSCAN_SPCs_D

# Nahrani datovych soubori( data_staty, nahrani geografickych dat z databaze
Eurostatu, propojeni atributl determinantl stavu zdravi s geometrii
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")



EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$ecl))

# Obrazky shlukd statu, vizualizace vysledkd DBSCAN algoritmu, determinanty
stavu zdravi

shluky_staty4<-as.factor(EU_27_a_data_staty$DBSCAN_SPCs_D)

skala_barev4<-c("bTack","yellow", "red", "orange", "blue", "green")
obrazek_DBSCAN_SPCs<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group =
group, xlab = "zemépisna délka", ylab = "zemépisna Sirka")) + theme(panel.b
ackground = element_rect(fill = "white", colour = "white"), Tegend.title=el
ement_text(size=7, face = "plain"), legend.text =element_text(size=7, face
= "plain"), axis.title.x = element_text(size=7, face = "plain"), axis.title
.y = element_text(size=7, face = "plain"), axis.text.x =element_text(size=7
, face = "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.]
ine.x = element_line(colour = "grey"), axis.line.y = element_line(colour =

"grey"), title=element_text(size=11, face = "plain"))+geom_polygon(aes(fill
=shTuky_staty4), color = "black", show.legend = NA, na.rm = TRUE)+theme(leg
end.position = c(0.88,0.62))+ theme(legend.key = element_rect(fill = "white
", colour = "white")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill

_manual (labels=c("0","1","2","3","4", "5") ,values = skala_barev4, na.value
="white")+ theme(legend.key = element_rect(fill = "white", colour = "white"
))+labs(title = "data SPCs, DBSCAN algoritmus, 5 shlukd", x = "Zemépisnd dé
Tka", y="zemépisna Sirka", fill = "shluky statu")

obrazek_DBSCAN_SPCs

# Hybridni pristup (1A a 1B) - nastaveni objektd P, AP, determinanty stavu
zdravi

Tibrary("clustersim")

vysledek_vstup_data7_P<-pattern.GbMl(data7,
performancevariable=c("d","d","s","s", "s", "s" "s" "s" "d",6 "d","s", "s","d","
d","d","d","s"), scaleType="r", weightsType="equal", weights=NULL,
normalization="n0", patternType="upper", patternCoordinates="dataBounds")
vysledek_vstup_data7_AP<-pattern.GDM1l(data7,
performancevariable=c("d","d","s","s", "s", "s" "s" "s" "d","d","s", "s","d","
d","d","d","s"), scaleType="r", weightsType="equal", weights=NULL,
normalization="n0", patternType="Tlower", patternCoordinates="dataBounds")
data9<-rbind(data.frame(vysledek_vstup_data7_pP$tdata),
data.frame(vysledek_vstup_data7_AP$tdata)[28:28,])
popisky2<-data_staty[1l:27,1:1]

P<-data.frame("P")

names (P)<-c("popisky2™)

AP<-data.frame("AP")

names (AP)<-c("popisky2")

popisky3<-data.frame(popisky2)

popisky4<-rbind(popisky3,P,AP)

popisky5<-as.character(popisky4[,1:1])
vysledek_vstup_data8_P<-pattern.GbMl(data8, performancevariable=c("d","d","
s","s", s s s st ", d, s, s, d T, d ", d T, ], "s), scaleType="r",
weightsType="equal", weights=NULL, normalization="n0", patternType="upper",
patternCoordinates="dataBounds")
vysledek_vstup_data8_AP<-pattern.GbM1l(data8, performancevariable=c("d","d",
"s', s, st st st st M d ", d T, s, s, d T, d Y, d T, d, "s™), scaleType="r"
, weightsType="equal", weights=NULL, normalization="n0", patternType="Tlower
", patternCoordinates="dataBounds")
datalO<-rbind(data.frame(vysledek_vstup_data8_pr$tdata), data.frame(vysledek
_vstup_data8_AP$tdata)[28:28,])

# Hybridni pristup (1A, 1B) - MDS (2D souradnicovy systém), osa souboru,
izokvanty rozvoje, vizualizace, determinanty stavu zdravi

d7<-dist(data9, method = "euclidean")

Tibrary("smacof")

vysTledek.mdsl<-mds(d7, ndim = 2, type = "ordinal", weightmat = NULL, init =
"torgerson", ties = "primary", verbose = FALSE, relax = FALSE, modulus = 1,
itmax = 1000, eps = 1le-06, spline.degree = 2, spline.intKnots = 2)
vysTledek_mdsl<-data. frame(vysledek.mdsl$conf)



par(cex = 1, cex.lab = 1)

plot(vysledek_mds1)

text(vysledek_mdsl, Tabels = popisky5, cex = 0.9, col = "purple")
(A <- matrix(c(1.22822858, -1.65000539, 1, 1), 2))
b<-matrix(c(-0.08768792,0.40031442),2)

b

solve(A,b)
sqrt(((1.22822858+1.65000539)A2)+((-0.08768792-0.40031442)A2))
abTine(0.1205573, -0.1695492)
draw.circle(x = 1.22822858, y
ed")
2.919311/2
draw.circle(x
reen")
2.919311/4
draw.circle(x
blue™)
0.7298277%3
draw.circle(x
range")
d8<-dist(datal0, method = "euclidean)

vysledek.mds2<-mds(d8, ndim = 2, type = "ordinal", weightmat = NULL, init =
"torgerson", ties = "primary", verbose = FALSE, relax = FALSE, modulus = 1,
itmax = 1000, eps = le-06, spline.degree = 2, spline.intknots = 2)
vysledek_mds2<-data.frame(vysledek.mds2$conf)

par(cex = 1, cex.lab = 1)

plot(vysledek_mds2)

text(vysledek_mds2, Tabels = popisky5, cex = 0.9, col = "purple")

(A <- matrix(c(1.259401087, -1.465963560, 1, 1), 2))
b<-matrix(c(-0.14900178,0.44160935),2)

b

solve(A,b)

sqrt(((1.259401087+1.465963560)A2)+((-0.14900178-0.44160935)A2))
abTine(0.1239218, -0.2167090)

draw.circle(x = 1.259401087, y = -0.14900178, radius = 2.788626, border "
red")
2.788626/2
draw.circle(x
green')
2.788626/4
draw.circle(x
"blue")
0.6971565*3
draw.circle(x
orange')

# Hybridni pristup (1A, 1B) - Tinedrni usporadani statl, vizualizace, deter
minanty stavu zdravi

Dla=data.frame(vysledek_mds1[,1:1])
D2b=data.frame(vysledek_mds1[,2:2])

Pla<-data.frame(Dla[28:28,], 1:29, check.rows TRUE, check.names
P2b<-data.frame(D2b[28:28,], 1:29, check.rows TRUE, check.names
APla<-data.frame(Dla[29:29,], 1:29, check.rows = TRUE, check.names
AP2b<-data.frame(D2b[29:29,], 1:29, check.rows = TRUE, check.names
citatell<-data.frame(sqrt(((pla-rPla[,1:1])A2)+((D2b-P2b[,1:1])A2)))
jmenovatell<-data.frame(sqrt(((Pla[,1:1]-APla[,1:1])A2)+((P2b[,1:1]-AP2b[,1
:11)A2)))

di_1<-1-(citatell/jmenovatell)

P_obj_1l<-data.frame(di_1[28:28,],1:29)
vzdalenost_od_P_1<-((P_obj_1[,1:1])-di_1)
Tinearni_usporadani_statu_la<-data.frame(di_1,vzdalenost_od_P_1)
Tinearni_usporadani_statu_lb<-1inearni_usporadani_statu_la[1:27,]
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plot(linearni_usporadani_statu_1lb, xTab="di", ylab="pP-di", col = "red", pch
= 19)

text(linearni_usporadani_statu_1lb, Tabels = as.character(popisky2), cex = 0
.6)

D3a=data.frame(vysledek_mds2[,1:1])

D4b=data.frame(vysledek_mds2[,2:2])

P3a<-data.frame(D3a[28:28,], 1:29, check.rows = TRUE, check.names = TRUE)
P4b<-data.frame(D4b[28:28,], 1:29, check.rows = TRUE, check.names = TRUE)
AP3a<-data.frame(bp3a[29:29,], 1:29, check.rows = TRUE, check.names = TRUE)
AP4b<-data.frame(p4b[29:29,], 1:29, check.rows = TRUE, check.names = TRUE)

citatel2<-data.frame(sqrt(((p3a-pP3al[,1:1]1)A2)+((D4b-P4b[,1:1]1)A2)))
jmenovatel2<-data.frame(sqrt(((P3a[,1:1]-AP3a[,1:1])A2)+((P4b[,1:1]-AP4b[,1
:11)A2)))

di_2<-1-(citatel2/jmenovatel2)

P_obj_2<-data.frame(di_2[28:28,],1:29)
vzdalenost_od_P_2<-((P_obj_2[,1:1])-di_2)
Tinearni_usporadani_statu_2a<-data.frame(di_2,vzdalenost_od_P_2)
Tinearni_usporadani_statu_2b<-1inearni_usporadani_statu_2a[1:27,]
plot(linearni_usporadani_statu_2b, xTlab="di", ylab="pP-di", col = "red", pch
= 19)

text(linearni_usporadani_statu_2b, Tlabels = as.character(popisky2), cex = 0
.6)

# Datovy soubor vyslednych agregovanych mér pro vizualizace pomoci geografi
ckych dat, datové soubory 1A, 1B, determinanty stavu zdravi
di_1lb<-data.frame(di_1[1:27,]1)

di_1b[nrow(di_1b)+10,]<-NA

data_staty["di_1"]<-di_1b

di_2b<-data.frame(di_2[1:27,1)

di_2b[nrow(di_2b)+10,]<-NA

data_staty["di_2"]<-di_2b

# Nahrani datovych soubor( data_staty, nahrani geografickych dat z databaze
Eurostatu, propojeni atributl determinantd stavu zdravi s geometrii
EU_27_a_data_staty<-inner_join(EU_27, data_staty, by = "NUTS_ID")
EU_27_a_data_staty_NA<-EU_27_a_data_staty %>% filter(!is.na(EU_27_a_data_st
aty$ecl))

# Obrazky agregovanych mér, vizualizace vysledk(i hybridniho pristupu, deter
minanty stavu zdravi

obrazek_di_1<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = group,

xlab = "zemépisna délka"™, ylab = "zemépisnd Sirka")) + theme(panel.backgrou
nd = element_rect(fill = "white", colour = "white"), legend.title=element_t
ext(size=7, face = "plain"), legend.text =element_text(size=7, face = "plai
n"), axis.title.x = element_text(size=7, face = "plain"), axis.title.y = el
ement_text(size=7, face = "plain"), axis.text.x =element_text(size=7, face

= "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line.x =
element_line(colour = "grey"), axis.line.y = element_line(colour = "grey"),
title=element_text(size=11, face = "plain"))+geom_polygon(aes(fill=di_1), c
olor = "bTack", show.legend = NA, na.rm = TRUE)+theme(legend.position = c(0

.88,0.62))+ theme(legend.key = element_rect(fill = "white", colour = "white
")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill_gradientn(name="d

i_1", colours = c("red","orange", "green", "blue"), na.value = "white")+ th
eme(legend.key = element_rect(fill = "white", colour = "white"))+labs(title
= "di_1 (17 proménnych, stand. z-skére)", x = "Zemépisna délka", y="Zemépis

na sirka")

obrazek_di_1

obrazek_di_2<- ggplot(EU_27_a_data_staty, aes(x=long, y=lat, group = group,
xlab = "zemépisna délka", ylab = "zemépisnd Sirka")) + theme(panel.backgrou
nd = element_rect(fill = "white", colour = "white"), legend.title=element_t
ext(size=7, face = "plain"), legend.text =element_text(size=7, face = "plai
n"), axis.title.x = element_text(size=7, face = "plain"), axis.title.y = el
ement_text(size=7, face = "plain"), axis.text.x =element_text(size=7, face

= "plain"), axis.text.y=element_text(size=7, face = "plain"), axis.line.x =
element_line(colour = "grey"), axis.line.y = element_line(colour = "grey"),



title=element_text(size=11, face = "plain"))+geom_polygon(aes(fill=di_2), c
olor = "black", show.legend = NA, na.rm = TRUE)+theme(legend.position = c(0
.88,0.62))+ theme(legend.key = element_rect(fill = "white", colour = "white
")) + x1im(-32,55) + y1im(27,71.5)+coord_map()+scale_fill_gradientn(name="d

i_2", colours = c("red","orange", "green", "blue"), na.value = "white")+ th
eme(legend.key = element_rect(fill = "white", colour = "white"))+labs(title
= "di_2 (17 prom., min-max)", x = "zZemépisna délka", y="zemépisna Sirka')

obrazek_di_2

# Porovnani agregovanych mér stavu zdravi s agregovanymi mirami determinan-
tu stavu zdravi

di_1b<-di_1

di_2D<-di_2

di_1sz<-di_2

di_2sz<-di_1

porovnanila<-data.frame(di_1D,di_152)

porovnanilb<-porovnanila[l:27,]

plot(porovnanilb, xlab = "di-determinanty stavu zdravi", ylab = "di-stav zd
ravi')

text(porovnanilb, Tabels as.character(popisky2), cex = 0.8, col = "purple

abline(h=0.5, v=0.5, col = "red")

cor(di_1p,di_1Sz, method = "spearman")
porovnani2a<-data.frame(di_2D,di_25z)

porovnani2b<-porovnani2al[l:27,]

plot(porovnani2b, xlab = "di-determinanty stavu zdravi", ylab = "di-stav zd
ravi')

text(porovnani2b, Tabels

as.character(popisky2), cex = 0.8, col = "purple

abline(h=0.5, v=0.5, col
cor(di_1p,di_1sz, method

Ilr‘edll)
"spearman')



