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PaswupeHn rpacbnyHn Bb3MOXKHOCTU

[ Jelele]

Xuctorpamu v NABTHOCTU

Brsyanusauns no dpopma Ha CnyyaiHm BENUYNHY

Xuctorpama 1 nABTHOCT

library( ggplot2 )
ggplot(data=diamonds) + geom _histogram(aes(x=carat))

ggplot(data=diamonds) +
geom _density(aes(x=carat),fill="grey50" )

Mnamen Metpoe n Togop Banabanos O n MNKT kbm BAH

Paswmnpern rpadhm4HN BB3MOXKHOCTY 1 BEPOSITHOCTHUN pasnpepeneHuns



PaswupeHn rpacbnyHn Bb3MOXKHOCTU

(o] lee]

Xuctorpamu v NABTHOCTU

XucTtorpama npu 30 rpynu
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Xuctorpamu v NABTHOCTU

Xuctorpama npu 100 rpynu
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Xuctorpamu v NABTHOCTU

[TnbTHOCTHA PYyHKLWS
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PaswupeHn rpacbnyHn Bb3MOXKHOCTU

[ Jelelelole}

HAwvarpamun Ha pasceliBaHe

B|/|3yan|/|3a|_|,|/|$| npun ABE NMPOMEHINBN

Huarpama Ha pasceiigaHe ¢ ggplot2

library( ggplot2 )
ggplot(diamonds, aes(x=carat, y=price)) + geom point()
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HAwvarpamun Ha pasceliBaHe

OTHOLWeEeHne Ha Terno
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PaswupeHn rpacbnyHn Bb3MOXKHOCTU
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HAwvarpamun Ha pasceliBaHe

ObpaboTtka no rpynu

[uarpama Ha pa3npbCkBaHe rpynupaHu No npusHak

c2p <- ggplot(diamonds, aes(x=carat, y=price))
c2p + geom _point(aes(color=color)) + facet wrap(~color)
c2p + geom _point(aes(color=color)) + facet grid(clarity~cut)
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PaswupeHn rpacbnyHn Bb3MOXKHOCTU
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HAwvarpamun Ha pasceliBaHe

Hunarpama Ha pasnpbCkBaHe Mo rpynu 3a UBST Ha

ANaMaHTNTE
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Awvarpamun Ha pasceiiBaHe

B|/|3yan|/|3au,|/|$| C rpynmpaHe no ABa NMpuU3HaKa
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HAwvarpamun Ha pasceliBaHe

B|/|3yan|/|3au,|/|$| Ha XNCTOrpamMmn C rpynnpaHe
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PaswupeHn rpacbnyHn Bb3MOXKHOCTU

[ Jelele]e}

Fpacbvkn Tun KyTUsi M yurynka

130bpazsiBaHe Ha KBapTUIN

Busyannsaums Tun kytus

ggplot(diamonds, aes(y=depth)) + geom boxplot()
ggplot(diamonds, aes(y=depth, x=cut)) + geom boxplot()
ggplot(diamonds, aes(y=depth, x=cut)) + geom boxplot() +
geom _ violin()

ggplot(diamonds, aes(y=depth, x=cut))+ geom point() +
geom _violin()
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Fpacbvkn Tun KyTUsi M yurynka
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ANaMaHTNTE

depth
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PaswupeHn rpacbnyHn Bb3MOXKHOCTU

Fpacbvkn Tun KyTUsi M yurynka

HbnboyrHa Ha AMamaHTUTe B rpynu Cropes Cpsi3a

depth
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PaswupeHn rpacbnyHn Bb3MOXKHOCTU

Fpacbvkn Tun KyTUsi M yurynka

[pacbrka TUM LUrYyNKY

Guertz 2 41

deph

Mnamen Metpos n Topgop Banabaxoe
Pa
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Fpacbvkn Tun KyTUsi M yurynka

[obaBsiHe Ha AeKkopauusi C TOYKY
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Temn Paswwupenn rpacpnyHn Bb3MoxHocTn Vscnepsare Ha cnyqaliHu Benuyunn BeposiTHocTHu pasnpepenenns 3ak

Juneiinn rpacbukn

JluHeiinn rpacbuku

library( lubridate )

ggplot(economics, aes(x=date, y=pop)) + geom _line()
economicsyear <- year( economics$date )

economicsdmonth <- month(economics$date, label=TRUE)
library( scales )

ggplot(economics, aes(x=month, y=pop)) +

geom _line(aes(color=factor(year), group=year)) +

scale color discrete(name=""Year") +

scale_y continuous(labels=comma)+ labs(title="Population
Growth”, x="Month", y="Population™)
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HapaCTBaHe Ha nonynauynAaTa BbB BPEMETO
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Juneiinn rpacbukn

B|/|3yan|/|3|/|paHe Ha NMpupbsCTa NO rognHn

Population Growth
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Temn Paswupenn rpacpnyHn Bb3MOXHOCTMN C aHe Ha ciy4vaiinn Bennydnun B OCTHMN pasnpegeneHns 3ak

[ Jelele]e}

TemaTuyHo ocpopmnerve

Busyannsaunsa 3a nogxoasiia Megus

MN36op Ha TemMu 3a BU3yasIHO MpenCcTaBsiHE

library( ggthemes )

ggplot(diamonds, aes(x=carat, y=price)) +

geom _point(aes(color=color)) + theme wsj()
ggplot(diamonds, aes(x=carat, y=price)) +

geom _point(aes(color=color)) + theme tufte()
ggplot(diamonds, aes(x=carat, y=price)) +

geom _point(aes(color=color)) + theme excel()
ggplot(diamonds, aes(x=carat, y=price)) +

geom _point(aes(color=color)) + theme economist() +
scale colour economist()
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PaswupeHn rpacbnyHn Bb3MOXKHOCTU
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TemaTuyHo ocpopmnerve

Tema Wall Street Journal
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TemaTnyHo ocbopmaeHne

Tema Edward Tufte
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Paswunpenn rpachnyHmn Bb3MoxkHocTu VscnepnsaHe Ha ciydalinu BennyuHu BeposiTHocTHU pasnpegenedns 3ak

TemaTuyHo ocpopmnerve

Tema B cTun Microsoft

Tomms
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TemaTuyHo ocpopmnerve

Tema Economist

Mnamen Metpoe n Togop Banabanos O n MNKT kbm BAH

Paswmnpern rpadhm4HN BB3MOXKHOCTY 1 BEPOSITHOCTHN pasnpepeneHuns



NzcnepBaHe Ha cny4aiiHyn BENYUHMN
[

VI3cnenBaHe Ha cny4YaiiH BEANYUHY
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Temn Paswupenn rpachuyHn sbamoxHocTu V3cneaBaHe Ha ciy4aiiHyu BENYUHMN

©0000000

3apose 3a urpa

CnyyaitHu CTORHOCTU OT 3apoBe

Mpu egun 3ap

library( ggplot2 )
library( Rdice )
x <- dice.roll(faces=6, dice=1, rolls=100000)

HOCTHW pa3npeaeneHy

ggplot(data=x%results) + geom histogram(aes(x=values)) +
ggtitle(” Single die rolled 100K times.”) + xlab(" Die Side”) +

ylab(” Outcomes”) +

scale_x_ continuous(breaks=round(seq(min(x$results$values),

max(x$resultsbvalues),by=0.5)))
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NzcnepBaHe Ha cny4aiiHyn BENYUHMN
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3apose 3a urpa

X TOrpamMa Ha XBbPJAAHUATA 3a €4NH 3ap

Single die rolled 100K times

bie Side

Oucomes
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NzcnepBaHe Ha cny4aiiHyn BENYUHMN
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3apose 3a urpa

CnyyaitHu CTORHOCTU OT 3apoBe

[Mpn gBa 3apa

x <- dice.roll(faces=6, dice=2, rolls=100000)
ggplot(data=xS%results) +

geom _histogram(aes(x=(die_1+die _2))) + ggtitle(” Two dice
rolled 100K times.”) + xlab(" Dice Sides”) + ylab(” Outcomes”) +
scale_x_continuous(breaks=round(seq(min((x$resultsddie 1 +
x$results$die 2)),

max((x$resultsddie 1+xSresultsddie 2)),by=0.5)))
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NzcnepBaHe Ha cny4aiiHyn BENYUHMN
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3apose 3a urpa

XuctorpaMa Ha XBbp/siHUsITa 3a [Ba 3apa

Two dice rolled 100K times.

Dice Sides

Oucomes

O n UNKT kbm BAH
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NzcnepBaHe Ha cny4aiiHyn BENYUHMN
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3apose 3a urpa

CnyyaitHu CTORHOCTU OT 3apoBe

[Mpn wecT 3apa

x <- dice.roll(faces=6, dice=6, rolls=100000)
x$results$values = rowSums( xS$results|[,1:6] )
ggplot(data=x%results) + geom _histogram(aes(x=values)) +
ggtitle(” Six dice rolled 100K times."”) + xlab(" Dice Sides") +
ylab(" Outcomes™) +
scale_x_continuous(breaks=round(seq(min(x$results$values),
max(x$results$values),by=0.5)))
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NzcnepBaHe Ha cny4aiiHyn BENYUHMN

00000800

3apose 3a urpa

X TOrpaMa Ha XBBbPJIAHNATA 3a LWECT 3apa

Six dice rolled 100K times.

Oucomes

O n UNKT kbm BAH

Mnamen Metpos n Topgop Banabaxoe
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NzcnepBaHe Ha cny4aiiHyn BENYUHMN
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3apose 3a urpa

CnyyaitHu CTORHOCTU OT 3apoBe

[Mpn pecet 3apa

x <- dice.roll(faces=6, dice=10, rolls=100000)
x$results$values = rowSums( xS$results|[,1:10] )
ggplot(data=x%results) + geom density(aes(x=values)) +
ggtitle(” Ten dice rolled 100K times.”) + xlab(" Dice Sides") +
ylab(" Outcomes™) +
scale_x_continuous(breaks=round(seq(min(x$results$values),
max(x$results$values),by=0.5)))
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3apose 3a urpa

[lnbTHOCTHa AMarpama Ha XBbPASHUSTA 33 AeceT 3apa

Ten dice rolled 100K times.

Oucomes

O n UNKT kbm BAH
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BeposiTHocTHM pasnpegenenusi
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BeposTHOCTHU pa3npeaenerus
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HopmanHo pasnpepenenue

BeposiTHOCTHA PYHKLMUSI Ha HOPMaJIHO pasnpenesieHune
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HopmanHo pasnpepenenue

reHelepaHe, MNABTHOCT, KYMYJ1aTUBHa (byHKLI'I/Iﬂ, KBaHTNIN

DyHKuMK 33 paboTa C HOPMaHO pa3npenesieHne

values <- rnorm(n=30000, mean=0, sd=0.85)
density <- dnorm( values )

cumulative <- pnorm( values )

quantile <- gnorm( cumulative )
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Temn PaswupeHn rpacdhuyHn Bb3MOXKHOCTHU He Ha cnyvaiiny senusuty BeposTHocTHM pasnpepenerus 3ak

HopmanHo pasnpepenenue

I_lJ'I'bTHOCT, KYMYJ1aTUBHA (?lDyHKLI,I/ISI, KBaHTWNIN

Busyanusaums Ha rpacpmkin 3a HOpMasiHO pasnpeaeneHmne

ggplot(data.frame(x=values, y=density)) + aes(x=x, y=y) +
geom _line() + labs(x="Normally Distributed Random Values",
y="Density" )

ggplot(data.frame(x=values, y=cumulative)) + aes(x=x, y=y) +
geom _line() + labs(x="Normally Distributed Random Values",
y="Cumulative Probability")

ggplot(data.frame(x=values, y=quantile)) + aes(x=x, y=y) +
geom _line() + labs(x="Normally Distributed Random Values",
y="Quantile")
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BeposiTHocTHM pasnpegenenusi
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HopmanHo pasnpepenenue
[MAbTHOCTHA DYHKLMS Ha HOPMaJIHO pasnpeneseHmne

Dersty

ity Distributed Random Vaiues

O n UNKT kbm BAH
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BeposiTHocTHM pasnpegenenusi
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HopmanHo pasnpepenenue

KymynaTueHa yHKLWS Ha HOPMasHO pa3npeaeneHune

cdf(x):/ ! e (m/20% g (2)

oo OV 2T
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HopmanHo pasnpepenenue

KymynaTneHa DyHKLUS Ha HOPMaJIHO pasnpeneseHune

Normally Distributed Random Values
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BeposiTHocTHM pasnpegenenusi
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BuHomHo pasnpepenerune

BeposiTHocTHa pyHKLUS Ha BUHOMHO pasnpegesieHune
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BuHomHo pasnpepenerune

BuHomeH koedpnumeHT

X x!(n — x)!
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BuHomHo pasnpepenerune

HJ’I'bTHOCT, KYMYJ1aTUBHA (?lDyHKLI,I/ISI, KBaHTWNIN

PyHKkumy 3a paboTa ¢ BUHOMHO pasnpegeseHue

library( ggplot2 )
values <- rbinom(n=10000, size=7, prob=0.35)

density <- dbinom(x=2, size=7, prob=0.35)

cumulative <- pbinom(q=2, size=7, prob=0.35)

quantile <- gbinom(p=0.15, size=7, prob=0.35)
ggplot(data.frame(x=values)) + aes(x=x) + geom _histogram() +
labs(x="Binomial Distributed Random Values", y="Count")
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BuHomHo pasnpepenerune

Xuctorpama Ha BUHOMHO pa3npegeneHne

Court
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BuHomHo pasnpepenerune

KymynaTueHa yHKUWS Ha BUHOMHO pasnpeaeneHune
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BeposiTHocTHM pasnpegenenusi

MoacoHoBo pasnpeaeneHune

BeposiTHOCTHa (PyHKLMSI Ha MOACOHOBO pa3npeaeneHue

X A—A
paf(x) = 2

x|
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KymynaTuBHa yHKLMS Ha NOACOHOBO pa3npenesieHne
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PyHkumy 3a paboTta c pasnpegeneHne Ha lNoacow

library( ggplot2 )
values <- rpois(n=1000, lambda=0.8)

density <- dpois(x=2, lambda=0.8)

cumulative <- ppois(q=2, lambda=0.8)

quantile <- gpois(p=0.75, lambda=0.8)
ggplot(data.frame(x=values)) + aes(x=x) + geom _histogram() +
labs(x=""Poisson Distributed Random Values”, y="Count")
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BeposiTHocTHM pasnpegenenusi

Apyru pasnpeaenexus

Cnucek ¢ Hali-u3nonssaHnTe BEPOATHOCTHW pa3npeneseHn:

Distribution Functions

pbeta gbeta dbeta rbeta

pbinom gbinom dbinom rbinom
Cauchy pcauchy gcauchy dcauchy rcauchy

pchisg gchisg dchisg rchisg

pexp gexp dexp rexp

Pt af af r£

pPgamma ggamma dgamma rgamma
Geometric Pgeom ggeom dgeom rgeom
Hypergeometric phyper ghyvper dhyper rhyper
Logistic plogis glogis dlogis rlogis
Log Normal Plnorm glnoxrm dlnorm rinorm
Negative Binomial pnbinom gnbinom dnbinom rnbinom
Norix pnorm gnorm dnorm rnorm
Poisson PpPois gpois dpois rpois
Student t Pt at at rt
Studentized Range PpPtukey gtukey dtukey rtukey
Uniform punif gunif dunif runif
Weibull pweibull gweibull dweibull rweibull

Wilcoxon Rank Sum Statistic

pwilcox

gwilcox

dwilcox

rwilcox

Wilcoxon Signed Rank Statistic psignrank gsignrank dsignrank rsignrank

Mnamen Metpos n Topgop Banabaxoe
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Avckycns

Bvnpocu n otrosopm

bnarogapst 3a BHMuMaHueTol!
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