PIERIAN (& DATA

Seaborn




<§_9’ Seaborn

® Seaborn —3to 6ubanOTEKA NO NOCTPOEHMUIO
CTAaTUCTUYECKUX TPadUKOB, KOTOPAA OTINYHO
paboTaeT c Pandas DataFrames anda co3gaHua 4yacTto
MCNOJIb3yeMbIX rpaPpunKoB

e Seaborn noctpoeH Ha ocHoBe Matplotlib, HO B HEM

MHOrMe rpadpuKmM MOXHO co34aTb “0AHOU CTPOKOU
Koaa”
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<§_9’ Seaborn

® Seaborn —3to 6anaHc mexay BO3MOXKHOCTAMMU
KacTommn3auum rpadmKoB U NEFKOCTbIO PaboThl
e OaHAKO, MOCKONbKY seaborn nocTtpoeH Ha OCHOBE

Matplotlib, mbl mo*Kem Bbi3biBaTb meToabl plt ang
M3MEHEHUA CBOMUCTB rpadmnKoB seaborn
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<§_9’ Seaborn

® TunnunyHbIN rpadPuK B seaborn morxKHO co3aaTb €
NOMOLLLbIO OAHOWN CTPOKU KOoAa:

O sns.scatterplot(x=‘salary’,y=‘sales’,data=df)

® Seaborn npuHumaet Ha Bxoa 06beKT DataFrame, u
fanee HY»XHO YKa3aTb Ha3BaHMA KOJIOHOK B BUAE

CTPOKOBbIX 3Ha4YeHMM (pa3Hble NapamMmeTpbl AN
Pa3HbIX rpadmKoB)
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<§:’ Seaborn

® B 3Tom pasagene mbl U3y4ymm 061aCcTM NPUMEHEHUSA
ANA KaXXaoro rpaduKa, U CMHTaKCKUc seaborn
® OHANanH-AOKYMEHTaUMUA:

o https://seaborn.pydata.org

® YacTbiM BONPOC: KaK BbibpaTb TUN rpaduKa’?
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https://support.udemy.com/

<§:’ Seaborn

e OTBEeT Ha 3TOT BOMNPOC 3aBUCUT OT TOTO, Kakne CBA3N B
NAHHbIX Mbl XOTUM UCCNEA0BaATb

e [lonpobyute nomncKaTtb B Google ¢ppa3sy “choosing a
plot visualization” — Bbl Hangéte mMHOro BapnaHToOB
nyresoguTenen no Bbibopy TMna rpadmka

® B KoHUe 3TOoro pasgenay Bac noasutca noHMmaHme
TOro, B KakKMUX CAyvyasax Kakme rpaPuKkmn noaesHol.
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<§_9’ Seaborn

® B 3TOoMm pasgene mbl U3y4nm cnegytoime rpaPpuKkm:

O
O

O O O O

Scatter Plots — gnarpammebl pacceaHus

Distribution Plots — gnarpammebl pacnpeaeneHus
BEPOATHOCTEN

Categorical Plots — rpadunKm no Kateropusam

Comparison Plots — rpadunkmn cpaBHeHuUA

Seaborn Grids — Habopbl rpadunKoB B Seaborn

Matrix Plots — maTtpuuHbie rpadpumKku
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[laBante HaYHEM!




Scatter Plots —
Anarpammbl pacceaHus
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_) Scatter Plots — Auarpammbl paccesHus

® [paduKu Scatter Plots noKa3sbiBatlOT CBA3b MeXay
NBYMA HENPEPbIBHbIMU NEPEMEHHbIMMU

e “HenpepbliBHaA” nepemeHHasa — 3TO YNCNOBaH
nepemeHHas, KoTopasa MOXXeT MPUHUMATb Ntobbie
NPOMEXYTOYHbIE 3HAYEHUSA

e [Ipumepbl: BO3pacT, BbICOTa, 3apnaaTa, TemnepaTypa
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—) Scatter Plots — Auarpammbl paccenHuA

® B HenpepblBHOM NepemMeHHON MeXay ABYMS
3HAaYEeHUAMMU BCerga HauaeTca Kakoe-To TpeTbe
3HaYeHme

® JTO CMNIbHO OT/IMYAETCA OT KaTeropmanbHbIX
NepeMeHHbIX, rae Kaxaoe 3HayeHne — oTae ibHaf

KaTeropwus. Mpumepsbl: UBeTa, MMeHa, popmbl U T.A4.
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—J Scatter Plots — Auarpammbl pacceaHus

® [paduK Scatter Plots 6epéT nBe HeENpepbIBHbIE
nepemeHHbIe, U HAHOCUT UX Ha ABe OCU rpaduUKa

® B KauecTtBe npumepa npeacrtaBum COTPYAHUNKOB, Y
KOTOPbIX eCTb 3apnsiata, U 06 bEM BbIMOJHEHHbIX UMU
npoaax 3a roa. Mbl MoXKem nccaenoBaTb CBA3b
MeXay 3STUMM ABYMA NepeMeHHbIMU - 3apniaTa
(salary) n o6bém npopax (sales).
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Scatter Plots — gnarpammebl pacceanuns

e [lanee MOXKHO A06aBUTb LBETOBYIO PAaCKpacKy
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Scatter Plots — gnarpammebl pacceanuns

® B Seaborn mo»KHO HacTpouTb LBeTa U POPMY TOUYEK
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<§__’ Scatter Plots — gnarpammebl pacceanuns

e [laBante nocTtpoum rpadmnkm Scatter Plots!
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Distribution Plots
Yactb 1 - BUAbI rpadUKOB
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J Distribution Plots — rpadvky pacnpeseneHns BepoATHoCTe}

e [paduku Distribution Plots otobpaxKatoT oaHy
HenpepbIBHYO NEPEMEHHYIO, U MOMOTratoT
BU3Ya/ZIM3UPOBATb aTPMOYTbl 3TOMN NEPEMEHHOMN,
Hanpumep cpegHee 3HaYeHne UNn ANCNepcuto.

® TpW OCHOBHbIX TUNA rPadUKOB:

O Rug Plot

O Histogram
O KDE Plot
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_J Distribution Plots — rpadukm pacnpeaeneHna BepoATHOCTel

e /laBanTe uccneayem pacnpegeneHme 3apnaart
COTPYAHUKOB

® 3TO MOXHO cAenaTtb C MOMOLLbIO rpadmKa rug plot.

® [paduK rug plot — npoctenwnim n3 rpadpmKos
pacnpeaeneHnsa, B HEM A9 KaxKA0ro COTpyaHUKa Mbl
CTAaBUM TOYKY (YEPTOYKY) HA TOPU3OHTA/ILHOM OCU

® BepTuKasnbHaA OCb NO CYTU HE UCMONb3YETCA
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_J Distribution Plots — rpadukm pacnpeaeneHna BepoATHOCTel

® Rug plot - Ana Ka*Kaoro coTpyaHMKa Mbl CTaBUM
YEPTOUYKY HA FOPM3OHTA/IbHOU OCU
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<<=:’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® [1pn }XenaHnm MOXKHO YBENNYNTb BbICOTY YEPTOYEK
® Ho BepTMKanbHaA OCb NO-NPEKHEMY HE UCMO/Ib3YeTCH
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<<=:’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

e Hambonbluaa 3apnnata — S160k.
® B cpeaHem — mexay S60k n S120k
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<<=:’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® Mbl HE BUAUM, TAe MHOTO MIN Manio YEPTOUEK
® Ec/n nocuntaem YEPTOUYKU, TO MOAYYUM TMCTOrPaAMMY
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® PaccmoTpum npocton npumep
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® HaHecém ctoga YEPTOUKM U3 rpaduKa rug plot
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® Bbibepem KonmnyecTBo nHtepsanos (bins), pasHoe 3
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

e CyMTaem KONMYECTBO YEPTOYEK B KaXKOAOM MHTEPBANE
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® (Co3aaem BepPTUKANbHYIO WKany
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<e__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® (Co3aaem BepPTUKANbHYIO WKany
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® [nctorpamma rotosa!

PIERIAN (& DATA ° ©10 20 30




<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® ELIE MOXHO HOPMANN3UPOBATbL 3HAYEHUA MO OCU Y
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® YBe/nn4ymBasa KOAM4YecTBo MHTepBanoB (bins),
nony4yaem bonee aetanbHbl rpaPuUK pacnpeseneHms
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® YBe/nn4ymBasa KOAM4YecTBo MHTepBanoB (bins),
nony4yaem bonee aetanbHbl rpaPuUK pacnpeseneHms
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® YBe/nn4ymBasa KOAM4YecTBo MHTepBanoB (bins),
nony4yaem bonee aetanbHbl rpaPuUK pacnpeseneHms
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

e Seaborn no3sonser 4o06aBUTb NOBEPX TMCTOrPaMMb
rpadumk KDE
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J Distribution Plots — rpaduku pacripefenieHns BepoATHOCTE

e KDE pacwundposbiBaetca Kak Kernel Density Estimation
— AAepHaA oueHKa NJI0OTHOCTM.

® JT0 cnocob oueHKU GYHKUMM pacnpeaeneHus
CNIY4aUHOWU BEUYNHDI

® [IpocCTbiMM C/IOBaMM — 3TO cNOCOH NOCTPOEHUS

HenpepbIiBHOro rpadmKa no HeKoTopomy Habopy
NNCKPETHbIX AaHHbIX.
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® /laBanTe NOCMOTPUM, KaK cTpoutca rpapuk KDE
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN

® [Ipouwe Bcero noHATb rpadukun KDE, Bu3yannsmpys
npoLecc NxX NOCTpoeHuA
e /laBante Ha4yHEM c rpaduKa rug plot...
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN
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<§__’ Distribution Plots — rpadpunkn pacnpeaeneHmna BepoaTHOCTEN
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Density
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) Distribution Plots — rpaduku pacnpeaenenns sepoaTHocTel
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) Distribution Plots — rpaduku pacnpeaenenns sepoaTHocTel
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_J Distribution Plots — rpadukm pacnpeaeneHna BepoATHOCTel

® B rpadpuke KDE moXHO NOMeHATb TaKMe napameTpsl,
Kak ¢yHKUMIo aapa (kernel) n wmnpmHy nonocel
(bandwidth), ytobbl M306pa3nTL BoNbLLUE AN MEHbLLE
Bapuauuun, coaepxallencsa B AaHHbIX

e B cnepyrowen nekumm mbl YyBUAUM, KaK MOCTPOUTD
Takue rpaduKkm c nomoubto python n seaborn!
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Distribution Plots
YacTtb 2 — KoAa B seaborn
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Categorical Plots
YacTtb 1 —4TO 3TO 33 rpadPuKm

PIERIAN (& DATA




) Categorical Plots — rpaduKku no kateropmsam

e [padukum Categorical Plots, KoTopbie mbl byaem 34ecb
obcy*KaaTb, 0oTOOpPaXKaOT CTaTUCTUYECKME METPUKU
ONA KaXXA0M N3 KaTeropmm nepemeHHou

e Hanpumep, cpeaHee 3HaYEeHNE NEPEMEHHON ANA
KaXKa0W KaTeropmm, MM KOANYeCcTBO CTPOK AN
KaXXZ0M KaTeropmuu

® IDTO 3KBMBAJIEHTHO BbI30BY PYHKLUMM groupby()
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e OcHOBHble ABa BMAa rpadpuUKoOB:
O countplot()
u noACHNTbIBAET KOJTNYECTBO CTPOK MO KaTeropnam
O barplot()

" obwada dopma otobparxkeHma 1tobomn MeTpUKM No
KaTeropmam
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e [lpumep rpaduka countplot() no noapasaeneHnam
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e countplot() no ypoBHto 0bpa3oBaHuA
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e countplot() + pononHnTenbHoe aeneHune usetom (hue)
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J Categorical Plots — rpadukm no kKaTeropuam

® [paduk barplot nozsonser Bam BbibpaTb Nt0bYIO
METPUKY 1A OCU Y

e Hanpumep, moXXem HapMncoBaTb cpeJHee 3HaYeHue
NN cpeaHEeKBaAPATUYHOE OTKNOHEHME ANA KAaXKO0M
KaTeropmm
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_J Categorical Plots — rpadwukm no Kateropuam

® Ba)kHoe 3amevyaHue! byabTe akKypaTHbI C rpadmKkamm
barplot — nockonbKy cTonbUbl HA HUX BbIFNAAAT KakK
HenpepbiBHbIE CTONOLbI, TO CMOTPALWMM HA rpaduUK
4Ye/NI0BEK MOKET NoAyMaTb, YTO OCb Y ABNAETCA
HenpepbIBHOM, XOTA 3TO He TakK!

® Bcerpa npobasnante onncaHmne Ana sTUX rpadmKos.
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~-] Categorical Plots — rpadunku no kateropnam
N

® Barplot co cpegHnm 3HaYeHNEeM N cpeaHeKBaApPaTUYHbIM
OTK/IOHEHUEM
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Categorical Plots — rpadunkun no Kateropuam

® fsnsaerca nm Barplot aydywmnm cnocobom oto6pasnTb 3TM 3HaAYEHUA?
® BnonHe BO3MOXHO 4YTO HeT! 3To NpoCcTo eAUHUYHbIE 3HAYEHUS.
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) Categorical Plots — rpadpumKmn no Kateropuam

® BepoATHO UX npoLle oTobpasunTb B BUAE 06bIMHOM Tabanubi:

mean std

level of education

associate's degree 93156.41 17066.06
bachelor's degree 94133.76 17007.09
high school 83887.35 17674.44
master's degree 93718.00 2497.63
some college 88115.84 17076.28
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® B cnepyrowen nekumm mbl TOCMOTPUM, KaK HAPMUCOBATb 3TU
roadmkun B seaborn!
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Categorical Plots
HacTb 2 — nuwem Koa,
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Categorical Plots
HacTtb 3




_J) Categorical Plots — rpagukm no Kateropuam

e Mbl nocmoTpenu rpadpukn distribution plots ans
OAHOW NnepemeHHOon. Ho 4To, ecim mbl XOTUM
CPAaBHUTb pacnpeaeneHmns ana pa3HbiX KaTeropmm?

e Hanpumep, BMecTo obulero pacnpeaeneHuns
3apnaaTt, Mbl XOTUM CPaBHUTb pacnpeaeneHme
3apnaaT OTAEe/IbHO ANA KaXXA0ro YpoBHS
obpa3oBaHMA?
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® PacnpeaeneHue no Kateropmam:
O Boxplot
o Violinplot
O Swarmplot
O Boxenplot (Letter-Value Plot)

® [locmoTpuM 3TK rpadUKM AN NPUMepa C 3apnaaTamm
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_J Categorical Plots — rpadwukm no Kateropuam

® Boxplot otobparkaeT pacnpeneneHme HenpepbIBHOM
nepemeHHoOu

® OH ncnonb3yeTt KBAPTUNU

e KBapTunu pasaenatoT Bce AaHHble Ha 4 paBHbIX

UHTEPBAJ/Ia MO KOJZINHECTBY TOYHEK:

O 25% TouyeKk B HUXKHEeM KBapTuae
O 50-1 npoueHTUnb (Q2) aTO MeagmnaHa
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e Boxplot pna ogHon nepemeHHOM
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® MepanaHa pa3bmBaeT AaHHbIE NOMOJIaM
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

25/ MPOLUEHTUNb _
/ 75V NPOLEHTUINb

MHTepKBapTUAbHbIK pa3dmax —oT Q1 ao Q3. 3to 50% Touek.
IQR - Interquartile Range
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

“Yebl” (whiskers) onpeaenatotca kKak 1.5 * IQR.

3HayeHMA BHE 3TOro MHTepBana — Bbibpockl (outliers).
IQR
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® Boxplot Bu3yanbHo oTobparkaeT OCHOBHbIE
CTAaTUCTUYECKME XapaKTEePUCTUKN pacnpeneseHuns
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e Boxplot moxeT pacnonaratbca No ropusoHTaAM U NO
BEPTUKAU - .
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® Mbl moxem HapucosaTb Boxplot'bl no kaTeropuam!
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e Mbl moXem HapucoBaTtb Boxplot'bl no Kateropmnam!
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e Mbl moXem HapucoBaTtb Boxplot'bl no Kateropmnam!
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J Categorical Plots — rpadukm no kKaTeropuam

e Violinplot oueHb Nnoxox Ha Boxplot
e OH oTobOpaXKaeT NJIOTHOCTb pacnpeaesneHuma no
AAaHHbIM ¢ nomoulbto KDE

® Ero moxKHo npeactasuTb cebe Kak rpadpuk KDE,
OTPa*KEHHbIN B 3epKasie
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e Mbl 6epém KDE ogHOM nepemeHHOMN:
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® J/lanee penaem 3€pPpKaJZibHOE OTpdKeHUNE:
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e Ob6beamHaem nx — nonydaem Violinplot:
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e Ob6beamHaem nx —nonydaem Violinplot:
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® BHyTpu violinplot moxkeT pacnonaratbCa MMHUATIOPHbIN
boxplot (3a 3To oTBeYaeT napameTp inner):

boxplot

40000 60000 80000 100000 120000 140000 160000
salary
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e Violinplot MOXHO HapmncoBaTb MO KATEFOPUAM:
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120000 -
e
£ 100000 A
3
80000 -
60000 -
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prlnters perlpherals office supplles computer hardware computer software
division
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

e HamHoro pexe npumeHsaAtoTca rpadukm swarmplot um
boxenplot
® /laBante HbICTPO HAa HUX TOXKE NOCMOTPUM...

PIERIAN () DATA




J Categorical Plots — rpadukm no kKaTeropuam

e swarmplot npocto otobpakaeT BCe TOYKU B
pacnpeaeneHnm

® /InAa oyeHb bosbWINX HAOOPOB AAHHbIX OH MOKa3blBaeT
He BCe TOYKWU, a obLiee nx pacnpeaeneHume
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e swarmplot no kKateropumam
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® MOXHO NOMEeHATb pa3mep To4yekK

Categorical Plots — rpadunkun no Kateropuam
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J Categorical Plots — rpadukm no kKaTeropuam

e boxenplot (Letter-value plot) 6b1n pa3spaboTaH Kak
pacwunpeHmne obbivHoro boxplot

e Ecnm bygerte ncnonb3oBaTb 3TOT rpaduK, TO
NPOYUTANTE CTAaTbO O HEM, CCbIJIKA HA KOTOPYIO eCTb B
610OKHOTE ANA 3TOU NeKuuu
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_J Categorical Plots — rpadwukm no Kateropuam

® boxenplot ncnonb3yerca A4OCTaTOYHO peaKo, N ecnu
MCKaTb ero B Google, To OH CKaXkeT 4YTo CKopee BCero
Bbl umenun senay boxplot

® lcnonb3ynte 3TOT rpaduK TO/IbKO B C/y4ae, ecnu
Balwa ayanutopmsa 3HaKOMa C 3TUM rpaPpuKom

e [laBanTe KpaTKko obcyamm boxenplot n ero
NpenmyLLecTBa

PIERIAN (&




Categorical Plots — rpadunkun no Kateropuam

® lcnonb3ysa Habop BykBa-3Ha4YEHUE, Mbl MOXKEM
BMECTO CTPOrmMX KBapTUIEN MCNOJIb30BATb HECKO/IbKO

~ LV ideal tail area rough % odds (2') SEfactor n-equiv*
K B a H T M n e M M .50 50.0% 2 1.253314

F 25 25.0% <+ 1.36 1.0

E .125 12.5% 8 1.60 14

D .0625 6.25% 16 1.96 21

C .03125 3.13% 32 2.47 3.3

B .015625 1.56% 64 3.16 5.4

A .0078125 0.8% 128 4.10 9.1

Z .00390625 0.4% 256 5.37 15.6

Y .001953125 0.2% 512 7.11 27.3

X .0009765625 0.1% 1,024 9.48 48.4

W .00048828125 0.05% 2,048 12.70 87.0

V  .000244140625 0.024% 4,096 17.11 157.7

U .0001220703125 0.012% 8,192 23.14 288.5

T .00006103515625 0.006% 16,384 31.40 531.3

S .000030517578125 0.003% 32,768 42.75 984.4

R .0000152587890625 0.0015% 65,536 58.34 1833.5

Q .00000762939453125 0.0008% 131,072 79.80 3430.5

P .000003814697265625 0.0004% 252,144 109.38 6444.3

O .0000019073486328125 0.0002% 504,288 150.19 12149.2

N .00000095367431640625 0.0001% 1,008,576 206.55 22977.6
Table 1: First 20 letter values. Ideal tail areais 2, i = 1,...,20. rough% rounds 2~* x 1009
to the first 1 or 2 nonzero digits. odds expresses tail area as 1 in 2. SEfactor gives the fac-
tor for the asymptotic standard error of the order statistic (from a Gaussian population, vari-
ance o?) corresponding to tail area, i.e., SE(LV) =~ SEfactor xo/,/n, where SEfactor =
VPl = p;)/6(® ' (p,)), p; = tail area = 2~'. n-equiv = (SEfactor/1.362633)* which gives

. the factor of increase in sample size for the uncertainty in that letter value to be the same as
pl E R IAN P DA I A that for the fourth; e.g., need 1.4n (respectively, 2.1n) observations for the eighth (respectively,
S

sixteenth) to have the same uncertainty as that of a fourth from a sample of size n.




<~’ Categorical Plots — rpadumKn no Kateropuam
N

® Boxenplot otobpaKaeT KBaHTU/IM ByKBa-3Ha4YeHUE Ha
CTaHaapTHOM boxplot:

° +ooooo ..—l-oo ° ooc‘--[ﬂ--hoo

I 1 1 1 I 1 | I 1 1 I 1 | I 1 1 1

-100  -50 0 50 -20 0 10 20 30 40 6 -4 -2 0 2 4 6
* * -ﬂ]‘[tx:»um oc::l]‘l:n * * n-t[]]].l[[}.- *

I 1 1 ! 1 1 I 1 1 I 1 I I I 1 !

-100  -50 0 50 -20 0 10 20 30 40 6 -4 -2 0 2 4 6

t distribution, df=2, n=10,000 t distribution, df=3, n=10,000 t distribution, df=9, n=10,000
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® Boxenplot otobpaKaeT KBaHTU/IM ByKBa-3Ha4YeHUE Ha
CTaHaapTHOM boxplot:
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<~’ Categorical Plots — rpadumKn no Kateropuam
N

® Boxenplot B seaborn:
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J Categorical Plots — rpadukm no kKaTeropuam

® [lomHuUTE, rNaBHasa 3a4a4a Ntoboro rpaPpuka —
0TOb6pPa3UTb HYKHYIO MHPOPMALMIO, @ HE 3anyTaTb
NN BNEYAT/INTb KOro-TO peaAKnmmM rpadpmkamm!

e B cneayrowen nekumm mbl NOCMOTPUM CUHTAKCUC ANsA
3TUX rPaPUKOB.

PIERIAN (& DATA




Categorical Plots
YacTtb 2 — KoAa B seaborn
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Comparison Plots
yacTtb 1




<~’ Comparison Plots — rpaduKu cpaBHeHUSA

® [padunKM CpaBHEHUA — ITO ABYXMEPHbIE BEPCUMN TEX
rpaPuKoB, KOTOPbIE Mbl YXKe BUAEN
e Mbl obcyanm gBa Tuna rpadmKos:

O jointplot()
O pairplot()
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§ Comparison Plots — rpaduku cpaBHeHUA

e jointplot():

O Mbl moXKem B3Tb rMCTOrPaMMbl 4151 KaXKA0M
nepemeHHou rpaduKa scatterplot, yTobbl yTOUHUTL
pacnpeaeneHme AaHHbIX Mo KaxKaon nepemeHHon

O Kpome scatterplot moxKHo TakXe ncnonb3oBaTb hex plot
nnn asymepHbin KDE plot
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~=) Comparison Plots — rpadunKun cpaBHeHUSA

N, P

® [uncrtorpammsbl u scatterplot

100 -

20 1
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) Comparison Plots — rpadunKku cpaBHeHMA

e [mncrorpammbl 1 hex plot (hexagon plot)
® lllecTMyronbHUKK TEMHee Tam, rae 6oblue ToYeK

100 1
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| Comparison Plots — rpadukm cpaBHeH s

e /IBymepHble KDE-rpadpunKm nokasbiBatoT C MOMOLLLbIO
TeHen pacnpeneneHne mexay asymsa KDE

100 1
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| Comparison Plots — rpadukm cpaBHeH s

® pairplot():
O 2710 bbICTPbIN CNOCOD CpaBHUTL MeXay cobon Bce
4YMCNOBbIE NepeMeHHble B Habope AaHHbIX

O ABTOMAaTUYECKM CO3AAET rMCTOrpaMmy ANA KaxXaou
nepemeHHoOn, N cpaBHUTENbHblIE rpaduKm scatterplot ans
BCEX KOMBMHAUMW NnepemeHHbIX
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§ Comparison Plots — rpaduku cpaBHeHUA

® pairplot():

O BHumaHue!l pairplot() moxket notpebnatb mHoro CPU um
NamATU B ciy4ae 6onblumMx 06 bEMOB AaHHbIX U 6oNbLIOTO
KOZIM4eCcTBa KOJIOHOK

O XopouwaaA naea — cHavyana oCTaBUTb TOJIbKO Te KOJTOHKM,
KOTOPbIE HY}KHO UCCNea0BaTh

PIERIAN (& DATA




N, P

~=) Comparison Plots — rpadunKun cpaBHeHUSA
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Comparison Plots — rpadpuKu cpaBHeHuUA

e pairplot()
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® pairplot()
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<~’ Comparison Plots — rpadpukun cpaBHeHunA

® B cneayrowen nekumm mbl NOCMOTPUM Ko ANA STUX
roadpmnkos!
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Comparison Plots
4acCTb 2 — NULem KoAa
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Seaborn grids




| Seaborn grids

® |VIHOrve BCTPOEHHble meToabl seaborn BHYyTpu cebs
Mcnosb3ytoT seaborn grid

® Ecnn BbI3biBaTb €ro HaNPSAMY0, TO Mbl NOJYYUM BO3MOMKHOCTb
HaCTPOUTb Pa3/IMYHble NapamMeTpbl rPadUKOB.
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Seaborn grids

® Seaborn grid — 310 cnocob noctpoeHna Habopa rpaduKkos
pagoM Apyr ¢ apyrom. B ocHoBe nexut subplots() us
Matplotlib, c nomowbto KOToporo aBTomaTU4eCKM CO30aETCH
Habop rpadunKoB ANA KaTeEropmasibHOM NepemeHHOM

® YKa3biBaTb KOJIMYECTBO KOJIOHOK U CTPOK HE HYXHO, BMECTO
3TOro Mbl YKa3biBaeM Ha3BaHUE KOJIOHKU, K seaborn
aBTOMAaTU4YECKM co34aET Habop rpadukos (subplot)
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~—J Seaborn grids

N, P

® Co3aaHue Habopa rpadmKoB Ha ocHoBe grid:

paration course = none

lunch = standard | test preparation course = completed

course = C
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~—J Seaborn grids

N

® OJTO0 NPOLLE NOHATb U3YYEHMEM KOAa, NOSTOMY AaBanUTe
nepenaém B 610KHOT!
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Matrix plots




| Matrix plots - maTpuyHble rpadpuKkmn

® MaTpuyHble rpadPurKmM 3TO BU3YaJibHbIN aHANOr OTOOparKeHus

CBOAHOM TabaunLbl
® MaTpUUHbIM rpadUK NOKa3bIBAET BCE AaHHble, BU3YaNU3UPYS

BCE YNCNOBbIE 3Ha4YeHMA B Aatadpenme
® 3amevaHue! He Kaxkabin aatappemm XopoLo noaxoaAnT ANA
MATPUYHbIX TPadUKOB, HaNPMUMep ANA TENJIOBOMN KapTbl

heatmap
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| Matrix plots - maTpu4Hble rpaPuUKn

® /IBa OCHOBHbIX TUMNA MATPUYHbIX FTPAdPUKOB:

O heatmap() — TennoBana KapTa — n3obpaxKaeT pacnpeseneHue
3Ha4YeHMMN NO AYENUKAM C MOMOLLbIO LLIBETOB

O clustermap() — KapTa KnactepoB — noxoxa Ha heatmap, HO
CHa4ya/1a BbINOJIHAET MEPAPXNYECKYIO K/TaCTepU3aLmLo,
o0bbeanHAA AaHHble B rpynnbl

PIERIAN (& DATA




Matrix plots - maTpuuHbie rpadpuku

e Heatmap

Birth  Mortality Life Infant  Growth
rate rate expectancy mortality rate rate
Countries
AFRICA 32577 7.837 63.472 44215 24 .40
ASIA 15796 7.030 73.787 23.185 8.44
EUROPE 10.118 11.163 78.740 3.750 0.38
i AMERIEQQII\;%;:E 15.886 6.444 75.649 14.570 8.89
NORTHERN AMERICA 11.780 8.833 79.269 5.563 6.11
OCEANIA 16.235 6.788 78.880 16.939 12.79
WORLD 17.963 7.601 72.766 27.492 10.36
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e Heatmap

Countries
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Matrix plots - maTpuuHbie rpadpuku

® heatmap BbIfTNAONT ydlle BCero, eCj/in BCe rnepemeHHble
U3IMEPAIKOTCA B OAHUX U TEX Ke eAUNHNUAX — TOlrAda uBeTd
MUMEKT OANH N TOT XKe CMbIC/

ONA BCEX NepeMeHHbIX s _EN i
® B Hawem npumepe - --- N N
EUROPE 10 11 -
nokasatenu “... rate” wore cwesenn [ TR |
M3M€ pﬂn VICb NORTHERN AMERICA - _ 15
B MPOUEHTAX MPUPOCTA . 5
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~=) Matrix plots - maTpunyHbie rpadpuku

® [lpeactaBbTe, YTO Mbl AobaBuNM el é Bo3pacT (life expectancy)
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<§__’ Matrix plots - maTpuuHble rpapuKu

® B seaborn ecTb BO3MOXHOCTb rpynnupoBaTh B KJacTepbl
MOXOXMe 3Ha4YeHus

® [lo3Xe B pa3gene Npo MmallMHHOe obydyeHne mbl 06cyanm,
KaK BbINOJIHAETCA pa3bueHne gaHHbIX Ha KnacTepbl
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® Knacrtepusauma .
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Matrix plots - maTpuuHbie rpadpuku
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~=) Matrix plots - maTpunyHbie rpadpuku

® /[laBauTe Hanuwem Koa Anda aTux rpadpukos!
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YnpaxXHeHunAa no seaborn
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| YnpaxkHeHua no seaborn

® OcHOBHa#A uenb seaborn — npumeHeHne bonee NPOCTOro
CMHTaKcuca ana 6bonee BbICTPOro co3aaHnUA MHPOPMATUBHDIX
roapuKkos

® [loaTOoMy C/IOXKHO NPOBEPATb HABbIKM BNaaeHUsa seaborn,
MOCKO/IbKY 60NbLUMHCTBO rpadmKoB TPebyoT TONbKO
nepeaaTtb AaHHbIE, @ TaKXKe BblOpaTb X Ny
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—) YnpaxkHeHusa no seaborn

® B sTuX ynpaXHeHuax npumepsbl rpadpmnKkos, KoTopble Bam
HYXXHO byaeT Bocco34aThb, NpuBeaeHbl B BUAE KapTUHOK JPG

® He BO/IHYMUTECH, €CAK UBeTa U pa3mepsbl y Bac nonyyarcs
aApyrumun. FnasHoe — nccnenosaTb JaHHble, CO34aB NOXOXUE
roadpuKkn.
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) YnpaxHeHua no seaborn

® BHMMmaTenbHO YnTamTe onucaHue rpaPpuKos!
® MHorune rpadukm NnoTpedbyoT 06pPaboTKM N dUNbTPaALUM
AaHHbIX B pandas nepen noctpoeHnem rpadpmKka B seaborn

PIERIAN (& DATA




e
—

YnpaxXHeHunAa no seaborn
PELLUEHWNA
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