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# PRIKLAD 7.1

x=c(160,250,320,500,750,1000,1500,2000)
y=c(789,800,851,874,1193,1335,1704,2073)
alpha = 0.05

n=length (x)

# linedrny model (balik stats, zaleZi na poradi y~x alebo x ~ y)

model = Im(y~x)

summary (model)

b=model$coefficients # bodové odhady parametrov regresného modelu

fy=models$fitted.values # odhadované hodnoty pomocou regresného modelu (alebo fy=predict.lm(model))
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# scatter.smooth(x,y) zakresli body x,y a prelozi to zhruba ako by mohla vyzerat zavislost medzi nimi
plot(x,y, xlab = "", ylab = "", type="p", col="red", pch=19, cex.axis=1.3)

title (xlab = list ("Podet stromov v sade", cex = 1.4), ylab = list("MnoZstvo Grody jablk", cex = 1.4))

abline (model, col="blue",1lty=2,1lwd=2) # alebo abline(reg = model) alebo abline(coef = coef (model))
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# dostanem z modelu v a) ... R"2=Multiple R-squared

# alebo

sl=sum((y-£fy)"2)
s2=sum ( (y-mean (y))"2)
RR=1-(sl/s2) # vyberovy koeficient determinacie

#d) -
yy=mean (y)
SSE=sum ( (y-fy) "2)

m=2
TS=((n-m) *sum( (fy-yy) *2))/ ((m-1) *SSE) # testovacie kritérium
KH1=gf (1-alpha,m-1,n-m) # kriticka hodnota

cat ("Kriticka oblast (",KH1,", Inf)")

# vyhodnotenie pomocou kritickej oblasti
if (TS > KH1) cat("TS patri do kritickej oblasti, HO zamietame prijimame H1") else
cat ("TS nepatri do kritickej oblasti, HO nezamietame")

# alebo dostanem z modelu v a) ... F-statistic, p-value
p=2.825e-07

# vyhodnotenie pomocou p-hodnoty
if(p > alpha)
cat ("p > alpha, HO nezamietame na hladine alpha") else
cat ("p <= alpha, HO zamietame prijimame H1")
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# pre betal

xx=mean (x)

sb0=(SSE/ (n-m) ) * (sum(x"2) / (n*sum ( (x-xx) "~2)))

c=0

TS=(b[1l]-c)/sqrt (sb0) # testovacie kritérium
KH2=gt (1-alpha/2, n-2) # kritické hodnota

cat ("Kriticka oblast (-Inf, ",-KH2,") zjednotenie (",KH2,", Inf)")

# vyhodnotenie pomocou kritickej oblasti
if (TS > KH1) cat("TS patri do kritickej oblasti, HO zamietame prijimame H1") else
if (TS < -KH1l) cat("TS patri do kritickej oblasti, HO zamietame prijimame H1") else
cat ("TS nepatri do kritickej oblasti, HO nezamietame")

# pre betal
sbl=(SSE/ (n-m))* (1/sum( (x-xx)"2))

c=0

TS=(b[2]-c)/sgrt(sbl) # testovacie kritérium
KH2=qgt (1-alpha/2, n-2) # kritick& hodnota

cat ("Kriticka oblast (-Inf, ",-KH2,") zjednotenie (",KH2,", Inf)")

# vyhodnotenie pomocou kritickej oblasti
if (TS > KH1) cat("TS patri do kritickej oblasti, HO zamietame prijimame HI") else
if (TS < -KH1) cat("TS patri do kritickej oblasti, HO zamietame prijimame H1") else
cat ("TS nepatri do kritickej oblasti, HO nezamietame")



# alebo dostanem z modelu v a) ... t-value v tabulke Coefficients, vedla stipec Pr - p-value,
# prvy riadok je pre koeficient b0 a druhy pre bl

# pre b0

pp=8.13e-07

# vyhodnotenie pomocou p-hodnoty
if (pp > alpha)
cat ("p > alpha, HO nezamietame na hladine alpha") else
cat ("p <= alpha, HO zamietame prijimame H1")

# pre bl
ppp=2.83e-07

# vyhodnotenie pomocou p-hodnoty
if (ppp > alpha)
cat ("p > alpha, HO nezamietame na hladine alpha") else
cat ("p <= alpha, HO zamietame prijimame H1")
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# pre betal
g=gqt (1-alpha/2, n-2)

DO = b[l] - g*sqgrt(sb0)
HO = b[1l] + g*sqgrt(sbO0)
cat ("<",DO,",",HO,">") # interval spolahlivosti

# pre betal

D1 = b[2] - g*sgrt(sbl)

H1 = b[2] + g*sqgrt(sbl)

cat("<",D1,",",H1,">") # interval spolahlivosti
# alebo

cbind (bod.odhad=coef (model),confint (model))

# v pripade iného ako 95% IS - napr. pre 99% IS pouZijeme cbind(bod.odhad=coef (model),confint (model, level=0.99)

# ______________________________________________________________________________________________________________
# MSE, SSE, RMSE

RMSE=50.61 # Residual standard error z modelu

MSE=RMSE"2

SSE=MSE* (n-2)



# PRIKLAD 7.2

x=c(160,250,320,500,750,1000,1500,2000)
y=c(789,800,851,874,1193,1335,1704,2073)
alpha = 0.05

n=length (x)

# exponencialny regresny model (balik stats, z&leZi na poradi y~x alebo x ~ y)

model = glm(log(y) ~ Xx)

summary (model)

b=model$coefficients # bodové odhady parametrov regresného modelu

summary (model)

fz=models$fitted.values # odhadované hodnoty pomocou regresného modelu

bO0=exp (b[1]) # bodovy odhad parametra betal
#
#

bl=b[2] bodovy odhad parametra betal

fy=exp (fz) odhadované hodnoty upravené na exponencidlny model

# D) —mmmmmm e

# scatter.smooth(x,y) =zakresli body x,y a prelozi to zhruba ako by mohla vyzerat zavislost medzi nimi

plot(x,y, xlab = "", ylab = "", type="p", col="red", pch=19, cex.axis=1.3)

title (xlab = list ("Podet stromov v sade", cex = 1.4), ylab = list("MnoZ3tvo Grody jablk", cex = 1.4))

m=nls (y~a*exp (b*x),start=1ist (a=b0,b=bl)) # aby pekne vykreslilo funkciu hodnoty x musia byt zoradené
# do variac¢ného radu

lines (x,predict (m),col="blue",lty=2,1lwd=2) # vysledny graf pre exponencidlny regresny model
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sl=sum((y-£fy)"2)
s2=sum( (y-mean(y))"2)
RR=1-(s1/s2) # vyberovy koeficient determinacie



