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OnucatenHa cratuctuka

[ Jelele]e}

pynupaHe n pasnpbckBaHe

LleHTpanHo rpynupaHe Ha AaHHUTE U pa3npbCKBaHe

[eHepupaHe Ha u3Bagka OoT ciyyaiiHu Yucna

vl <- round( rnorm(100, mean=62, sd=72) )

v2 <-vl

v2[sample(x=1:100, size=15, replace=FALSE)] <- NA
wl <- 1 / sample(x=1:100, size=100, replace=TRUE)
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OnucatenHa cratuctuka

[e] lele]e}

pynupaHe n pasnpbckBaHe

Hali-4ecTo nsnon3seaHa LeHTpasHa CTaTUCTUKA

CpegHa croiiHocT
sum(vl) / length(v1)
mean( vl )

mean( v2 )
mean(v2, na.rm=TRUE)

[peTerneHa cpeaHa cToiiHOCT

weighted.mean(x=v1, w=w1l)
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OnucatenHa cratuctuka

[e]e] le]e}

pynupaHe n pasnpbckBaHe

MuHUMYM, MakCUMyM, MefMaHa U Moja

rpaHVI'-IHI/I CTaTUCTUNKN

min( v1)
max( vl )

Apyrn ueHTpanHn CcTaTUCTMKN

median( v1 )
unique(v1)[ which.max( tabulate(match(v1,unique(vl)) ) ) ]
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OnucatenHa cratuctuka
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pynupaHe n pasnpbckBaHe

CTaTuCTUKM 3a pasnpbCKBaHe

Huncnepcus n cTaHBapTHO OTKJIOHEHME

sum( (vl-mean(v1))~2) / (length(vl) - 1)
var( vl)

sqrt( var(vl) )

sd( vl)
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OnucatenHa cratuctuka
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pynupaHe n pasnpbckBaHe

Pasnpenensine no npoueHTn

KeaHTunam n obobuieHmne

quantile(vl, probs=c(0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9))
summary( vl )
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CpaBHMTENHA cTaTUCTUKA

[ Jelele)

Kopenauus n kosapuauus

TobpceHe Ha B3UMHU BPpb3KM

Kopenau,vm MexXay ABE NPOMEHINBN

cor(economics$psavert, economics$pce)
sum((economics$psavert-mean(economics$psavert)) *
(economics$pce-mean(economics$pce))) / ((nrow(economics)-1) *
sd(economics$psavert) * sd(economics$pce))

cor(economics|, c("pce”, "psavert”, "uempmed”, " unemploy”)])
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CpaBHMTENHA cTaTUCTUKA

o] lele)

Kopenauus n kosapuauus

TobpceHe Ha B3UMHU BPpb3KM

Kosapmau,vm Mexnay ABE NMPOMEHINBN

cov(economics$psavert, economics$pce)

cov(economics|, c("pce”, "psavert”, "uempmed”, "unemploy”)])
identical(cov(economics$psavert, economics$pce),
cor(economics$psavert, economics$pce) * sd(economics$psavert) *
sd(economics$pce))
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CpaBHMTENHA cTaTUCTUKA

[o]e] 1o

Kopenauus n kosapuauus

KopenauuoneH koepuneHT

i (xi = X)yi —¥)

(n—1)sxsy

er =
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CpaBHMTENHA cTaTUCTUKA

oooe

Kopenauus n kosapuauus

KoBapuaunoreH koepuuneHTt
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CpaBHMTENHA cTaTUCTUKA

000000000

Tect Ha CTiogBHT

CpaBHeHVs Ha napameTpu

|
library(reshape2)

TecT Ha eguHMYHA 3BagKa

t.test(tipsdtip, alternative="two.sided”, mu=3.50)

E,D,HOCTpa HHa t-CTaTUCTUKA

t.test(tipsStip, alternative="less”, mu=3.50)
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0@0000000

Tect Ha CTiogBHT
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Temun OnucatenHa cratuctuka CpaBHuTenHa ctatuctuka /JlucnepcuoHeH aHan [lnneiina perpecus <toYeHne

00e000000

Tect Ha CTiogBHT
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TenHa ctatuctuka CpaBHuTenHa ctatuctuka /[lucnepcuorer aHanus JluHeliHa perpecusi 3akntodeHue

Tect Ha CTiogBHT

Busyanusauunsa Ha t-pa3npegeneHue

library( ggplot2 )

values <- rt(10000, df = NROW( tips ) - 1)

t <- t.test(tipsStip, alternative="two.sided”, mu=3.50)
ggplot(data.frame(x=values)) + geom _density(aes(x=x),
fill="grey", color="grey") + geom _vline(xintercept=t¥statistic) +
geom _vline(xintercept=mean(values) + c(-2, 2) * sd(values),
linetype=2)
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CpaBHMTENHA cTaTUCTUKA

0000@0000
Tect Ha CTiogBHT

CpaBHeHune Ha [Be M3BaAKY

C npunaraHe Ha TeCT 33 HOPMaJIHO pa3npefesieHne

ggplot(tips, aes(x=tip, fill=sex)) +

geom _histogram(binwidth=1.0, alpha=0.8)
aggregate(tip~sex, data=tips, var)
shapiro.test(tipsStip[tipsdsex == " Female"])
shapiro.test(tipsStip[tipsdsex == "Male"])
shapiro.test( tips$tip )

ansari.test(tip~sex, tips)

t.test(tip~sex, data=tips, var.equal=TRUE)
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Tect Ha CTiogBHT

CpaBHeHVs Ha napameTpu

Busyanusauus Ha aBeTe nsBagkm

library( plyr )

ddply(tips, "sex”, summarize, tip.mean=mean(tip), tip.sd=sd(tip),
Lower=tip.mean-2*tip.sd/sqrt(NROW(tip)),
Upper=tip.mean-+2*tip.sd/sqrt(NROW(tip)))

ggplot(ddply(tips, "sex”, summarize, tip.mean=mean(tip),
tip.sd=sd(tip), Lower=tip.mean-2*tip.sd/sqrt(NROW(tip)),
Upper=tip.mean+2*tip.sd/sqrt(NROW(tip))), aes(x=tip.mean,
y=sex)) + geom _point() + geom _errorbarh(aes(xmin=Lower,
xmax=Upper), height=.2)

Mnamen MeTtpoe n Togop Banabanos O n MNKT kbm BAH

CraTuctnyecka obpaboTka Ha AaHHUTE



Temun OnucaTenHa cTaTUCTUKA

eliHa perpecus KJloHeHne
Tect Ha CTiogBHT

PasnpegeneHne Ha bakwuwnTe cnopes nosia Ha CepBMTHOPA

R

ameH [NeTpos n nop BanabaHos

nyecka obpaboTka Ha AaHHUTE

aTun

O n UNKT kbm BAH



Temn OnucaTtenHa cratuctuka CpaBHuTenHa cratuctuka [ucnepcuoHeH aHanuns J eliHa perpecus 3aktoyeHune

000000000
Tect Ha CTiogBHT

CpaBHeHune no ABOIKY

T-TecT Ha cABOEHM JaHHM

library( UsingR )
t.test(father.son$sheight, father.son$theight, paired=TRUE)

Busyanusauus

ggplot(father.son, aes(x=fheight-sheight)) + geom density() +
geom _vline(xintercept=mean(father.son$fheight-
father.son$sheight)) + geom vline(xintercept =
mean(father.son$fheight-father.son$sheight) + 2*c(-1, 1)
*sd(father.son$fheight-father.son$sheight) /sqrt(nrow(father.son)),
linetype=2)
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CpaBHMTENHA cTaTUCTUKA
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Tect Ha CTiogBHT
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densty

fheight - sheight
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[lncnepcnoHeH aHanns
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Avcnepcuorer aHanus

0

CpaBHeHue npy noseye OT ABE rpynu AaHHW

F-ctatuctuka 3a ANOVA
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Temun OnucaTenHa craTucTuka HUTenHa cratuctuka JucnepcuoHen aHanns JluHeliHa perpecusi 3ak/toyeHue

oe

CpaBHeHue npy noseye OT ABE rpynu AaHHW

CpaBHeHune Ha gucnepcuuTe

ANOVA Tect

library( plyr )

library( reshape2 )

aov(tip~day-1, tips)

aov(tip~day-1,tips)$coefficients

summary( aov(tip~day-1,tips) )

ddply(tips, "day”, plyr::summarize, tip.mean=mean(tip),
tip.sd=sd(tip), Length=NROW(tip), tfrac=qt(p=.90,
df=Length-1), Lower=tip.mean - tfrac*tip.sd/sqrt(Length),
Upper=tip.mean + tfrac*tip.sd/sqrt(Length))

summary( Im(tip~day-1,data=tips) )
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JlnHeiina perpecusi

@00

®opmynun Ha nuHeliHaTa perpecusi

VpaBHeHWe, HaKIOH N CPe3 Ha NpaBa

y=ax+b+e (5)

S = x)yi —¥)
Z?:I(Xi —X)?

b=y—a (7)

a—=
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JlnHeiina perpecusi

oeo

®opmynun Ha nuHeliHaTa perpecusi

I34uncneHne Ha nemHeiiHa perpecus

Haknon un cpes

library(ggplot2)

library(UsingR)

ggplot(father.son, aes(x=fheight, y=sheight)) + geom point() +
geom _smooth(method="Im") + labs(x="Fathers”, y="Sons")
Im(sheight~fheight, data=father.son)

summary( Im(sheight™fheight,data=father.son) )
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JlnHeiina perpecusi

ooe

®opmynun Ha nuHeliHaTa perpecusi

JluneitHa perpecns bawm-crHoBe

Fathers
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