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Hauasio pa6oThI
http://www.r-project.org. 3arpyska R # Bcero ocraibHOTO.
http://stat.ethz.ch/R-manual/R-patched/library/base/html/Startup.html Crapr cucremsl

Cnoco0b1 padorsl B Windows

Rterm BBOJHUM KOMAaH/Ibl B OTBCT HA 3aIlIpOC CUCTCMBI,
Rgui rpadudeckuii uHTEpdEiic
U3MeHeHue OUPeKmopuL npyu cmapme npaBasi KHOMKA MBI 110 HKOHKE R W H3MeHHTH

«CBOMCTBAy, yKa3aB TUPEKTOPHIO TIPH CTApPTE.
q(0) OxoHuaHKE PabOTHI

esc MpepbIBaHUE pabOTHI

YcraHoBKA MAKETOB

INSTALL packagel YcranoButh nakeT packagel
installed.packages() CIUCOK YCTaHOBJICHHBIX ITAKETOB
library(packagel) 3arpy3uTth naker packagel

PabGouas odJs1acTh
setwd("G:/Program Files/R-2.15.0/My_library") ycranoBka paboueii AupeKTOpHN
save.image() coxpanser pabouyro 0061acTh B ckpeiToM (aiine .RData
save.image('myimage.rda") coxpansier pabouyro 001acTh B KOHKPETHOM (aiisie

save(file="file_name",XxxX) COXpaHHUTh HaA IUCK OOBEKT XXX
load("file_name") 3arpy3uTh C JUCKA 00BEKT XXX
source("file_name") 3arpyxaercs ¢ qucka ¢aiin ¢ umenem file_name, nposepsiercs
CHHTAKCHC, CO3/Ial0TCS O0BEKTHI, BHITIOIHSAIOTCS KOMAaH/IbI
Hamnpumep: source("'test.r') BoImonHseT KOMaHabI U3 Qaiina test.r
savehistory(file=) loadhistory(file=) wiu (altF/altH)
COXPaHHTH/3arPy3UTh HCTOPUIO KOMAH]I

JJieMeHTapHbIe KOMaHIbI

Is() Crucox Bcex OBbEKTOB B pa6oueii o6mactu
Is.str() [epeuncisier geTanu BceX 0OBEKTOB
str(myobject) Criucok moipoOHOCTel 00bEKTa

myobject nevataeT 00bEKT

list.files() Criucok (paitioB B IUPEKTOPHUH.

rm(xxx) yIAIUTh 00BEKT C UMEHEM XXX
rm(list=Is(all=TRUE)) ynamuth BCE 00bekThI 3 paboueit oomactu
Ctrl+L OYHUCTUTH KOHCOJTh

myobject [Tpocto meyaraeT 0ObEKT

summary(mydata) [TedaTaet mpoCTyIO CTaTUCTHKY st <mydata>
"cmpenxa esepx/Hu3" BepHyThes/mepeiiTul k creayromeil KoMmane

OCHOBBI M IOMOILILb
?topic JIOKyMEHTAI[HS [T0 TEME

apropos(‘topic’) Nmena Bcex OOBEKTOB B CIHCKE IMOWCKA, YIOBICTBOPSIOIINX
NPaBUIILHOMY BBIPaXKEHUIO topic'

attach(x) baza X mns myrtm momcka R; X Moxker OBITh cHHCKOM, (perdmMom
TaHHBIX, WIKM (aiaoM JTaHHBIX R, CO3MaHHBIM COXpaHEHUEM.
Hcnonb3yit search() as1st mokasa myTH IOMCKa
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detach(x) X OTKJIFOUUTH OT IYTH IMOMCKa R; X MOKET ObITh HMCHEM HJIH CTPOKOM
CHMBOJIOB OOBEKTOM, paHee attached (mpucoeauHEHHBIM), WK
MaKeTOM

dir() [oxa3zaTs (aiiibl B TeKyIell TupeKTOpuu
example(command) TIpumepsl KOMMaHT

help(package=mva) CmnpaBka, HanpuMep, 0 MaKeTy mva
help(topic) JIOKyMEHTAIHS 110 TEME
help.search(‘topic’)  ITouck cucTeMsl cripaBKu

help.start() Hauats cripaBky B Bepcun HTML

library(x) 3arpys3uth nakert; library(help=x) nmepeunciser HaOOPbI U QYHKIMH B MAKETE
X

Is() [Toka3aTth 00BEKTHI Ha MYTH MOMCKA; YKaXH ='pat’ Ist MOKMCKa 1Mo 00pasiry

Is.str() str() 71 KaKI0M epEeMEHHOM Ha MMyTH MOMCKa

methods(a) Gjrfpfnm vtnjls S3 lkz a

methods(class=class(a)) Crucok BceX METOJIOB B 00pabaThiBacéMbIX 00BhEKTaxX Kiiacca a

options(...) Y CTaHOBUTh WJIM MPOBEPUTH III00ATBHBIC OMIMK; Haubosee obmme: width,
digits, error

str(a) [TokazaTh BHYTPEHHIOIO CTPYKTYpYy 00bekTa R

summary(a) HroroBas uHdopManus Ui a'summary’ - oObIYHO CTATUCTHYECKHUE WTOTH,

HO OHa SBJIACTCS YHHMBEPCAJIBHOW, YTO O3HAYAeT pa3HbIC OINepanuu JUIs
Pa3HBIX KJIACCOB OOBEKTOB a

JlaHHble (co3aaHue)
array(x, dim=) MaccuB ¢ TaHHBIMHU X; YKa3bIBAIOTCS pasMepHocTd 1oao0Ho dim=c(3,4,2);
9JIEMEHTHI X PEHCKITMYHO TIOBTOPSIOTCS, €CIIH X HE UMECT JOCTOYHOM JITHHBI

c(...) VYHuBepcanpHas (QyHKIUS C KOMOMHHUPOBAHHEM apryMEHTOB B BEKTOpP IO
ymomuanuto; ¢ recursive=TRUE descends through lists combining all
elements into one vector

cbind(...) Bug rbind(...) m1st KOJI0HOK

data.frame(...) Co3znaer ¢peiiM TaHHBIX C MMEHOBAaHHBIMHM WM 0€3 MMEHHM apryMEHTaMH;
data.frame(v=1:4, ch=c('a', 'b', 'c', 'd'), n=10); OGoyiee KOpOTKHE BEKTOpa
PELUKIMYHO JTOTIOIHSIFOTCS IS ITTHHBI CAMbIX JUTMHHBIX

expand.grid() OpeiiM  JaHHBIX W3 BCEX KOMOWHAIIMI NPEIOCTaBICHHBIX BEKTOPOB H
¢daxTopoB

factor(x, levels=) Koaupyet BekTop X Kak (akrop

from:to CosznaeT mocieoBaTeIbHOCTD; =" UMeeT MPUOPUTETHOCTR; 1:4 + 1 is 2, 3, 4,
5|

gl(n, k, length=n*k, labels=1:n) I'enepupyer ypoBHH ((pakTOpOB) NyTeM  creuu(pUKAIUH

NaTTepHOB MX YPOBHEH; K sABIseTcs 4YMCIOM YpOBHEH, M n sBIAETCA
KOJIMYECTBOM IIOBTOPEHUN

list(...) Co3maer CIIUCOK ¢ MMEHEM MIIn 0e3 UMeHH aprymenTos; list(a=c(1, 2), b="hi',
c=3i);
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matrix(X, nrow=, ncol=) Martpu1ia; 3IeMEHThI X PEelEeKIUNIHO TOBTOPSIFOTCS
rbind(...) KoMOUHHUpYIOTCS apryMEHTBl psAAaMd Il MaTpUIilel, ¢peiiMa JaHHBIX |
JPYTHX
IHocaenoBaTesibHOCTH
X<-0:7 B X COAEPKUTCS MOCIIEN0BATENBbHOCTD uncel oT 0 1o 7
rep(x, times) [ToBTOpsieT X pa3; Wcmonb3yil 'each=" mist moBTOopeHus 'each' smeMeHTOB X
pas; rep(c(1, 2, 3), 2) pasro 1 2 3 1 2 3; rep(c(1, 2, 3), each=2) paBao 1 12 2
33
seq(along=x) Cosgaer 1, 2, ..., length(x); mose3HO A5 [IUKIIOB
seq(from, to) Cozmaer mociemoBareabHOCTh 'by=' ykaswiBaeT mnpupamienue; 'length='
yKa3bIBaeT TPEOyEeMYIO JIITHHY
seq(1,10,by=2) TeHEePHPYET MOCIEA0BATEILHOCTh HEUETHBIX uncen 1, 3, 5,7, 9
seq(2,10,2) TeHEpUPYET MOCIEeI0BATEIBHOCT YETHRIX uncen 2, 4, 6, 8, 10
set.seed(125141) 3a1aét HavanbHOE coctostare 'CY
y<- x[order(x)] Y — BEKTOP 10 BO3PACTAHUIO
z<- x[order(x,decreasing = TRUE)] 110 yOBIBaHHUIO
Crpoxn
grep(pattern, x) Nimer cooTBeTcTBHE 00pa3ily B X; CMOTpH ?regex
gsub(pattern, replacement, x) 3aMeHa  COOTBETCTBUM,  OMPEACICHHBIX  MPaBHIbHBIM

BBIPQOKEHHUEM COOTBETCTBUS; sub() aHANOTWYEeH, HO JIUIIh 3aMEHSET
IIEpBOE BXOXKIECHUE

match(x, table) BekTop mo3uiiuii mepBoro COOTBETCTBUS IS DJIEMEHTOB X B TaOJUIe
table

nchar(x) Ywucno cHMBOJIOB

paste(...) Cauthb BeKTOpa 1mocie mpeodpa3oBaHus B CHMBOIIBI, 'Sep="1s the string

to separate terms (a single space is the default); 'collapse=" is an
optional string to separate ‘collapsed' results

pmatch(x, table) YacTryHOE COOTBETCTBUE JJISl DIEMEHTOB X CPEIH TAOIHUIIBI

strsplit(x, split) Pasnenrenne X COOTBETCTBEHHO TS Pa3IeIsIeMOM MOICTPOKH

substr(x, start, stop) [TogcTpoka B CUMBOJIBHOM BEKTOPE; TAKKE MOXKET MPUCBOUTH Kak:
substr(x, start, stop)=value

tolower(x) IIpeoOpa3oBarhk B CTPOYHBIE OYKBBI

toupper(x) [TpeobOpa3oBanue B 3ar1aBHbIC OYKBBI

X %in% table Amnanoruden match(x,table), Ho BO3BpaaeT TOTUYECKUI BEKTOP

JlaHHbIe (3arpy3kKa, YTeHMe, 3alUCh U COXpaHEeHHe)

data(x) 3arpyxaeT yKa3zaHHbII HA0Op JaHHBIX

data.entry() Spreadsheet

download.file('urll’) W3 unTepHera

load() CoxpansieT HabOp JTaHHBIX, 3aITUCAHHBIN 110 COXPAaHCHHIO (Save)
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read.csv('file’, header=TRUE) Bup read.table(file), Ho ¢ HaOOpOM yMOJIYaHHUI IS YTEHUS:
3ansTas-pa3aeauTens Gpaiaos

read.delim('file’, header=TRUE) Bup read.table(file), Ho ¢ HaOOpOM yMOJIYaHHUI IS YTEHUS:
TaOyIsALuA-pa3aenuTens Gaitnosn

read.fwf('file', widths, header=FALSE, ...) Ywuraer tabmauimy ¢ ¢hopMaToM AaHHBIX (HUKCHPOBAHHON
mypuHbl B 'data.frame'; mmpuHa paBHa BEKTOPY LEINBIX, ONPEACISIOMINX
IUPUHY TTOJIEH PUKCUPOBAHHOMN IITMPUHBI

read.table('file") Uwuraer ¢aiin B dopmare Tabmuipsl W co3maer (peiiM MaHHBIX U3 HEE;
Paznenurenem mo ymomuanutothe sep=' ' sBisercsa mpoOes; HMCHONIb3YH
header=TRUE nns uyTeHus mnepBoil CTPOKHM B Kav4eCTBE WMEH KOJIOHOK;
ucnonb3yi as.is=TRUE s 610kupoBaHUS KOHBEPTAIMK BEKTOPAa CUMBOJIOB
B (aKTOPBI;, UCTIOJIB3YH comment.char='" st GJIOKMpPOBaHUSI UHTEPIPETALIUH
'#' B KauecTBE KOMMEHTApUsI; UCTIONB3YH skip=n JUIs Mpomycka n CTPOK nepen
YTEHHEM MJAaHHBIX; CMOTPU CIPABKYy JJs ONIUU 10 HMEHOBAHUIO CTPOK,

o0pabotku NA u apyrux
read.table(file('clipboard"), header=T) YuraeT coepKUMOE TaOIUIbI U3 KapMaHa
save('file', ...) Coxpansier yka3aHHble 00BEKTHI objects (...) B XDR B BronuHoMm ¢opmare,

HE3aBUCHMOM OT TLIaT(hOPMBI
save.image('file") CoxpaHnsieT BCe 00BEKThI
write(object, 'file")  3amuceiBacT 00BeKTHI B (aitn ¢ uMeHem Name
write.table(dataFrame, 'file’) [Mumer tabnuiy

write.table(x, file="", row.names=TRUE, ...) Prints x after converting to a data frame; if
quote is TRUE, character or factor columns are surrounded by quotes
(' "; sep is the field separator; eol is the end-of-line separator; na is the
string for missing values; Wcnomns3yii col.names=NA to add a blank
column header to get the column headers aligned correctly for
spreadsheet input

cat(..., file="", sep="" [TeyaTaer apryMeHTBHl IOCJ€ MPeoOpa3oBaHHs B CHMBOJBI;, SEP
SIBJISIETCSI CHMBOJIOM-PAa3/ICIIUTEIEM MEX/y apryMEHTaMK

format(x, ...) dopmatupoBath 00BEKT R It KpacHBO# meyaTu

print(a, ...) [ledaTaer cBoM apryMeHThl; (YHKIMS YHUBEpCaJIbHAs, YTO O3HAYAET,
YTO UMEET pa3HbIe METO/IbI /ISl pa3HBbIX 00BEKTOB

read.table.url('urll") VY naneHHbIi BBOJ

scan(x) YuraTh BEKTOP X

sink(file) BriBon B (aiin moka sink()

source('file") Hcnonauts KoMaHay B daiine

source(file('clipboard")) VcnonHuTh KOMaHIy B KapMaHe

url.show(url’) V naneHHsIii BBOX

JlaHHBbIe (BbIOOP U MAHUNYJIALUSA)

" Function="choose(n, k) = Beruuciasier komOuuanuio K coOwiTuii cpemu n repetitions=n!/[(n-
k)'k!]

cut(x, breaks) Jenutr X Ha wHTepBanbl ((paxrtopsr); breaks is the number of cut
intervals or a vector of cut points
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match(x, y)
na.fail(x)
na.omit(x)

prop.table(x, margin=)
rev(x)
sample(x, size)

sort(x)
subset(x, ...)
table(x)
unique(x)
which(x==a)
which.max(x)
which.min(x)

Bo3Bpaiaer BeKTOp TakoM ke JUIMHBI KaK X C DJIEMEHTaMH X,
KOTOPBIC BXOAT B Y (B MpOTUBHOM NA)

BosBpamaer cooOmienne 06 ommoke, eciam X CONEPKUT, 0 KpaiHeH
Mepe, XOoTs ObI oguH NA

[MogaBnser wHaOmogenuss ¢ nponymeHHbIME — JaHHBIME  (NA)
(suppresses the corresponding line if x is a matrix or a data frame)

Table entries as fraction of marginal table
HNuBepcus 351eMeHTOB X

Cayuaiinas BeIOOpKa 0e3 3aMeHBI pa3Mepa 3JIEMEHTOB B BEKTOpE X,
omus replace=TRUE mo3BosisieT nenath BEIOOPKY € 3aMEIICHUEM

Coptupyer »JI€eMEHTHI X IO BO3pACTaHUIO; HJS COPTUPOBKH TIO
yOBIBaHUIO: rev(sort(x))

BosBpamaer BbIOOpPKY U3 X B COOTBETCTBUU C Kpurepuem (...,
TUMIUYHO CPABHEHME); €CNIU X SABJISETCS PpeiiMOM NaHHBIX, TO OMIUU
BBIOOpKM [JAlOT TEpEeMEHHBbIE JJIi OCTaBJICHUS WJIM MPOIMYCK
MCIOJIb30BaHNE 3HaKa MUHYCA

BosBpamaer tabnuily ¢ HabopoM pa3HbIX 3HAUEHUH X (TUIUYHO IS
HETBIX WK (GaKTOPOB)

Ecnu X siBrsieTcst BEKTOpoM WM (peliMOM JaHHBIA, TO BO3BpAIaeT
moAoOHbIE OOBEKTH, HO MPU ATOM TOJABIAIOTCS AyONHpYIOIINe
AJIEMEHTBI

Bo3Bpaiaer BeKTOp HHIEKCAa X, €CIM BepHA OIEpaIs CPaBHEHUS
(TRUE), B sTOoM mpuMepe 3HA4Ye€HHE 1 KOS KOTOporo Xx[i]==
(aprymeHT 310 QyHKIMH J0KEH ObITH IepeMeHHo# Tuna logical)

B03Bpa1uaeT HHACKC MAKCUMAJIBHOI'O DJIEMCHTA X

Bo3sBpamiaer nH1eKC MUHUMAIBHOTO X

MaHuny/iMpoBaHue JaHHbIMU

MaccuBbl 1 MATPHIBI
%*%

colMeans(x)
colsum(x)

diag(x)
rowMeans(x)
rowsum(x)

solve(a)
solve(a, b)

t(x)

YMHOXEHUE MaTPHI]
beicTpas Bepcus cpeHe KOJIOHOK

CyMMa KOJOHOK Il 00BEKTa, MoM00HOro Matpuie; colSums(x)
sBIIsIeTCS O0Jee OBICTPOI BepcHeit

Jwuaronann
beicTpas Bepcus CpeiHEe CTPOKH

CymMma cCTpok mjsi 00BEKTa, MOJOOHOTO MaTpuile; rowSums(x)
SIBIISIETCSL O0Jiee OBICTPOIA Bepcueit

HNuBepcusa matpuisl a
Solves a %*% x=b for x

TpaHncnioHupoBaHue
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®DpeMbl JaHHBIX
aggregate(x, by, FUN) Paznenser gpeiiM maHHBIX X HA TOAMHOXECTBA, BBIYHCIISET HTOTOBYIO
CTaTHCTUKY IS KOKIOTO U3 HHUX, M BO3BPAIIACT PE3yNIbTAT B YIOOHOMH
dbopme; by SIBISETCS CIUCKOM TPYIMIUPYIOMIUX 3JIEMEHTOB, KaXIbIi
13 KOTOPBIX UMEET TAKYIO JKe JUTUHY, KaK IIePEMEHHBIC B X

str(Inu) cojiepkaHue ppeiima JaHHBIX
summary(Inu) CTaTUCTHKA 10 (ppeiiMy TaHHBIX
Inu$logwage <- NULL yaaneHue nepeMeHHoi logwage u3 ¢gpeiima Inu

Inu.female <- subset(Inu, select=c(wage,female))
Inu.female <- data.frame(wage,female)

BBIOpATh MOJMHOKECTBO Wage,female u3 dperima Inu
Inux <- subset(Inu, select=-female)

BbIOpaTh Bce, kpome female
Inuxx <- subset(Inu, select=wage:public)

BBIOPATh BCE JIEMEHTHI C wage 1o public
data3 <- data.frame(datal$wage, datal$female, data2$experience)

00BETMHUTD YaCTH TpeX GPEHMOB JaHHBIX B OJHOM
data4 <- merge(datal, data2)

00beIMHUTD, eciii B datal u data2 ecTb oOmmMii cTonoOeln
Inu <- na.omit(Inu) YIIUTh BCE HAOIOCHHS C TPOIYILIEHHBIMHU TaHHBIMHU
highwage <- subset(Inu, wage > 90)

BbIOpaTh HaOmroAeHUs, rae wage > 90
a <- replace(a, is.na(a), 2)
afis.na(@)] <- 2 3aMeHa Ha 2 3HaueHus NA B BEKTOpe

apply(x, INDEX, FUN=) A vector or array or list of values obtained by applying a function
FUN to margins (INDEX) of x

by(data, INDEX, FUN) [Tpumensier FUN k nanubiM ¢peiima qaHHbIX, BeIaeneHHBIX INDEX

lapply(x, FUN) [Mpumensier FUN k kaxxoMy 3JIEMEHTY CITUCKA X

merge(a, b) CnuBaer nBa ¢peiiMa JaHHBIX 1O OOIIEMY HMEHH KOJIOHKH WIIH
CTPOKH

reshape(X, ...) Reshapes a data frame between ‘'wide' format with repeated

measurements in separate columns of the same record and ‘'long'
format with the repeated measurements in separate records;
ucnoib3yi (direction='wide') or (direction='long’)

. T JAHHBIE, JOCTYIHBIE KaK OTAEIbHAS KOJOHKA B M
stack(x IIpeoOpasyet na e, 10C € Kak OTIEJIbHAST KOJIOHKA eiime
TAHHBIX WU CIIHCKE B OTACIBHYIO KOJIOHKY

tapply(x, INDEX, FUN=)  Apply FUN to each cell of a ragged array given by x with indexes
INDEX

unstack(x, ...) Wusepcus stack()
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KpaTku#t cnpaBo4HUK 1o R

xtabs(a, b, data=x) A contingency table from cross-classifying factors
lag(ts, k) CIBHT Ha Jiaru — 9710 lead a He yar
diff(x) Qg depeHpoBanme
NupexcupoBanme (ppeiiM JaHHBIX)
x$name Kosonka ¢ umeHem 'name’
X[['name] Kononka ¢ umenem name’

HNupexcupoBanue (CMCKOB)

x$name DJeMEeHT CIUcKa ¢ UMeHeM name'
X[['name] DJIeMEeHT CITMCKa ¢ UMEHEM 'name’
X[[n]] N-ii aIeMeHT crvcKa

X[n] Crucok ¢ n saeMeHTaMu’"

HNunexcupoBanue (MaTpuubl)

X[, c(1, 3)] Konouku 1 u 3

X[, ] Kosonka j

X['name’, ] Crtpoka ¢ umeHem 'name’

X[i, ] Crpoka i

X[i, j] DIEeMEeHT B CTPOKE 1, KOJIOHKE "

KAK ObPATUTBHCSH K CTPOKAM UJIN CTOJIBHAM MATPULIBI M

MLi,i] # smemenT B I-TOM CTpoke, Jj—TOM CTOJOLE
M[i,] # I-Tasa crpoxa

ML, ] # J-TEI crONOel

M[c(1,3,5),] # crpokm 1, 3 u 5

M[,c(1,3,5)] # cromBuer 1, 3 u 5

MLi:j,1] # crpoku ¢ 1 mo j

ML, i:3] # crosBuel ¢ 1 mo jJ

KAK YJAJIUTb YKA3AHHBIE CTPOKU MATPUIIBI

M[-c(1,3,5),] # ymasseM CTpPOKHU
M[-3:5,] # ymasseM CTpPOKHU
M[—iEj,] ) # ymasseM CTpPOKHU
* M[-(i+1):(J+1),] # ynamnsaeMm CTpPOkM
* M[-1:j+1,] # ymasseMm cTpoku

KAK YIAJIUTb YKA3AHHBIE CTOJIBLIBI MATPHUIIBI

M[,-c(1,3,5)] # ymassaeMm CTOJIOLUE
M[,-3:5] # ymasmsaeMm CTOJOLUH
ML,-1:]] # ymasseMm CTOJIOLE

* ML,-(i+1):G+1)] # ymasseMm CTOJIOLE

* ML,-i:jJ+1] # ymassaeMm cTOJOUE

HNunexcupoBanue (vectors)

X['name’] DneMeHT ¢ uMeHeM 'name’

X[-(2:n)] DnemeHT ¢ nt+1 10 KOHIIA

X[1:n] IlepBbIe n 371€MEHTOB

X[c(1, 4, 2)] OmnpenencHHbIH 3JIEeMEHT

X[-n] Bce, xpome n-ro snemenTa

1, 3 u b5
c 3 o 5
c i mo j
c i+l mo j+1
c i+l mo j+1

no j
i+l mo j+1
c i+l mo j+1

1,

c 3 nmo 5
c i

c
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X[n]

N-1 smemeHT

X[x %in% c('a’, 'and’, 'the’)] DnemeHT B TaHHOM HabOpE

unlist(cnucox)

[IpeobpazoBanme

Cmucka B BEKTOp (BaXHO ia  (QYHKIIUH,

paboTaronux ¢ BEKTOpaMu)

IlepemeHHblIe (MpeoGpa3oBaHue)
[IpeobpazoBarh THII; AJIs MTOJHOTO CIIHCKA UCTTONB3yi methods(as)

as.array(X)
as.character(x)
as.complex(x)
as.data.frame(x)
as.logical(x)
as.numeric(x)

[TpeoOpa3oBaTh THI; VIS TIOJIHOTO CIIMCKA UCTIONB3yi Methods(as)

[IpeobOpazoBarh THI; AJIs MTOJHOTO CIIMCKA UCTIONB3yi methods(as)

[IpeobpaszoBathk TUI; AJIs MOTHOTO CIIMCKA UCTONB3YH methods(as)

[IpeobOpazoBarh THI; AJIs MTOJHOTO CIIHCKA UCTIONB3yi methods(as)

[IpeoOpaszoBathk TUI; AJIs MOJTHOTO CIIMCKA UCTIONB3YH methods(as)

[lepemeHHblIe (MHPOpMaLKA)
[Tomy4yuTh MM ycTaHABINUBATH aTPHOYTHI X

attr(x,which)
attributes(obj)
class(x)
dim(x)
dimnames(x)
is.array(x)
is.character(x)
is.complex(x)
is.data.frame(x)
is.na(x)
is.null(x)
is.numeric(x)
length(x)
ncol(x)

nrow(X)

str(object)

[Tony4uuTh MM YyCTAaHOBUTH CIIHCOK aTpUOyTOB Obj

[Tomy4yuTh MM yCTAaHOBUTH Kiacce X; class(x)="myclass'

[Touck nnm ycranoBka pazMepHOCTH 00bekTa; dim(x)=c(3,2)

[Touck ninM ycTaHOBKa MMEHH Pa3MEpHOCTH 00BbEKTa

Tect Tuna; 11t MOJTHOTO CIUCKA UCTIOIB3YH methods(is)

Tect Tumna; Ans MOTHOTO cMKCKa UCToNb3yi methods(is)

TecT Tuna; 111 MOJTHOTO CIMCKA UCTIOIB3YH methods(is)

Tect Tuna; Ans MOTHOTO chUCKa Ucmonb3yi methods(is)

Tect Tuna; 11t MOJTHOTO CIMCKA UCTIOIB3YH methods(is)

Tect Tuna; ans MOTHOTO cMUCKa Ucmonb3yi methods(is)

Tect Tuna; 111 MOTHOTO CIMCKA UCTIOIB3YH methods(is)

Yuciio 21eMEHTOB B X

Yucio xomonok; NCOL(X) ananornyeH, Ho oOpabaThiBacT BEKTOP Kak
MaTpully U3 OJHOU CTPOKHU

Uucno crpox; NROW(x) anamoruven, Ho oOpabaThiBaeT BEKTOp Kak
MaTpully U3 OJHOU CTPOKHU

[TeuaTaTs osie3Hy0 HHGOPMAITHIO 00 0OBEKTE

IlepemeHHbIe (ynpaBJ/ieHHE)
[TokazaTh OOBEKTHI Ha MyTH MOUCKA; YKaXH pat='pat' jIs MOMCKa 1O

Is()

rm(object)
unclass(x)

JlaTbl U BpeM
as.Date(s)

oOpa3sity

V nanute 00BEKT

VY nanuth aTpulyT Kiacca i X

KonBeptupyet B cooTBeTCTBYIOMMI Kiacc; format(dt) koHBepTHpYET
B BUI cTpok. Popmar crpoku mo ymomuanuto pasen 2001-02-21'.
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KpaTku#t cnpaBo4HUK 1o R

OTUM TNpPUHUMAETCS BTOPOM apryMeHT i YyKaszaHusi ¢opmara
koHBepTauuu. Hekotopsie obmue hopmatsr: %a, %A cokpaiieHHOE U
MOJIHOE Ha3BaHWe IHsA Hemenw;, %b, %B cokpaiieHHOe W TOIHOE
HaszBanue mecsna; %d mers mecsma (01-31); %H wac (00-23); %l
gacel (01-12); %j nmennp roma (001-366); %m wmecs (01-12); %M
Munyta (00-59); %p ykazarene AM/PM; %S cexkyHaa kak
necsaruanoe unciao(00-61); %U Week (00-53); the first Sunday as day
1 of week 1; %w Weekday (0-6, Sunday is 0); %W Week (00-53); the
first Monday as day 1 of week 1; %y Year without century (00-99).
Don't ucone3yii; %Y Year with century; %z (output only.) Offset
from Greenwich; -0800 is 8 hours west of; %Z (output only.) Time
zone as a character string (empty if not available)

as.POSIXct(s) Konseprupyer B cooTBeTcTBYOmMil Kiacc; format(dt) kouBepTupyer
B BUI CTpok. Dopmar cTpoku mo ymonadanuto paseH 2001-02-21'.
OTUM TNpPUHUMAETCS BTOPOM apryMeHT Mjs YyKaszaHusi ¢opmara
koHBepTauuu. Hekotopeie obmue hopmater: %a, %A cokpalieHHOE U
MOJIHOE Ha3BaHWe IHsA Hemenw;, %b, %B cokpaiieHHOe W TOITHOE
HaszBanue mecsna; %d mers mecsma (01-31); %H wac (00-23); %l
gacel (01-12); %j nmennp roma (001-366); %m wmecs (01-12); %M
Munyrta (00-59); %p ykazatas AM/PM; %S cekyHna kak aecaTUYHOE
gucio (00-61); %U Week (00-53); the first Sunday as day 1 of week
1; %w Weekday (0-6, Sunday is 0); %W Week (00-53); the first
Monday as day 1 of week 1; %y Year without century (00-99). Don't
ucnone3yi; %Y Year with century; %z (output only.) Offset from
Greenwich; -0800 is 8 hours west of; %Z (output only.) Time zone as
a character string (empty if not available)

z0 <- strptime(*'12.10.11", "%m.%d.%y")

Z0 cootBerctByeT 10 nexabps 2011 roma
z1 <- strptime(*'12.10.11", "%d.%m.%Y")

z1 cootBercTByeT 12 oKkTsI0psi 201 1T02
as.numeric(z1-z0) YHCII0 AHEH, npomenmux Mexny z0 u z1

BpemenHble psaabl

library(zoo)

ts <- zoo(x, date) BpemenHoi psii B makeTe Z00

library(xts)

ts <- xts(x, date) Bpemennoii psa B makere Xts
OnepaTtopsbl

I'pynna ""Math"":

» abs, sign, sqrt,
floor, ceiling, trunc,
round, signif

* exp, log, expm1, log10,
cos, sin, tan,
acos, asin, atan
cosh, sinh, tanh,
acosh, asinh, atanh

* lgamma, gamma, digamma, trigamma

Ctpanunya 11




e cumsum, cumprod, cummax, cummin

YJteHBI ATOM TPYMIIBI 3aBUCST OT X. BONBIIMHCTBO WICHOB MPHHUMAET TOJIBKO OJUH apryMeHT, HO
unensl 10g, round u Signif npuHUMAaKOT OXMH WM JBa apryMeHTa, trunC mpuHUMAEeT OJMH HIIH

Ooree.

acos

Arg(x)

asin

atan

atan2

Conj(x)
convolve(x, y)
Ccos

cov(x, y)

cummax(x)
cummin(x)
cumprod(x)
cumsum(x)
diff(x)

exp

fft(x)

filter(x, filter)

Im(x)
intersect(x, y)

is.element(el, set)

log

log(x, base)
log10

max(x)
min(x)
Mod(x)
mvfft(x)
pmax(x, y, ...)

pmin(x, y, ...)

VYrous B pagranax KOMIUIEKCHOTO YHCiIa
apKCHHYC

aApKKOCHHYC

CornpsixeHHOE KOMIUIEKCHOE YUCIIO
BbruncnuTh HECKOJIBKO BUIOB CBEPTKHU ABYX MOCIEI0BATEILHOCTEH
Kocunyc

KoBapnanuss mMexay X W Y, WIM MEKIY ABYMs KOJOHKAaMU X U
COOTBETCTBYIOLIUMH Y, €CJIM OHH MaTPUIbI WK (PpeiMBbl JTaHHBIX

BexkTop, B KOTOpoM i-ii 2IeMEeHT paBeH MakcuMyMy u3 X[ 1] 1o x[i]
Bekrop, B KoTOpoM i-ii 351eMeHT paBeH MUHUMYMY 13 X[ 1] 10 x[i]
BexTop, B KoTOpOoM i-ii SIeMEHT paBeH mpousBeacHuo u3 X[ 1] 1o x[i]
Bekrop, B koTOpoM i-if asieMeHT paBeH cymMme oT X[ 1] 1o x[i]
JlaroBbie ¥ MOBTOPHBIE PA3HOCTU BEKTOPA X

DKCIOHEHTa

bricTpoe npeobpazoanue Oypre Aj11 MaccuBa

[TpumeHeHne MMHEHHON UIBTPALUU AT OJHOMEPHOTO BPEMEHHOTO
psana WK I KaKIOTO psAlla OTAEIBHO B MHOTOMEPHOM BPEMEHHOM

pAany

MHuMmas Jactb

‘'set’ function

'set’ function

Jlorapugpm

BBIYHCIISIET JorapudM X 0 OCHOBaHHIO base
JlecATUYHBIH Jorapudpm
MakcumMyM U3 3JIEMEHTOB X
MuHHMYM U3 DJIEMEHTOB X
Monyis; abs(X) ananorunucH
FFT xaxx/10¥i KOJIOHKM MaTpHULIbI

Bekrop, kaxknaplii 1-i 3J€MEHT KOTOPOTO paBEH MaKCUMyMy H3 X[i],
ylil, . ..
BekTop, Kaxaplid i-if 3J€MEHT KOTOPOTO PaBeH MUHUMYMY U3 X[i],

yIil, . . .
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prod(x)
range(x)
rank(x)
Re(x)
round(x, n)
scale(x)

setdiff(x, y)
setequal(X, y)
sin

sum(x)

tan

union(x, y)

I'pynmna "Ops"":

ll+ll o ngen ll/ll nan

o "&" -y, "" — «unm»,
- paBHO, "="_ e paBHO, u<n’ u<:u’ u>:u’ nn

I'pynma ""'Summary*':

[IpousBeneHue 3IEMEHTOB X

Ananornyno c(min(x), max(x))

PazpsnHOCTb 351EMEHTOB X

JelicTBuTenbHas 4aCTh KOMIUIEKCHOTO YHCIa
OxkpyrieHue 371eMEHTOB X 10 N 3HAaKOB

Ecmm X sBasercs wmaTpuiied, TO IIEHTPUPYET M MacHITabupyeT
nanHble; to center only ucmone3yii the option scale=FALSE, to scale
only center=FALSE (by default center=TRUE, scale=TRUE)

'set’ function

'set’ function

Cunyc

CyMmma 3J1€MEHTOB X
Tanrenc

'set’ function

YA - CTeTeHb, "%%" - Momynb, "%/%" — neneHue Hareno
"I" — «HeT»

o all — 6 rocuueckom, any-umo-rub6o TRUE?
e sUM-cymma 3nauenutl, Prod-npouszeedenue
* min, max
*  range-mun u mMax 6 6eKmope
YJIeHbI 3TOM IPYIIIBI 3aBUCAT OT MIEPBOTO MPEIOCTABICHHOTO apryMEHTa.

I'pynma ""Complex™:

Arg, Conj, Im, Mod, Re

Jlpyrue nosie3Hbie OnepaTopbl

%x%

% * %
%0%
%x%
%in%
<-

->

<<-

$

Tunbna, nucronszyemast 1uis GOPMYIT MOJICIN, MOXKET OBITh WIIM YHAPHBIM HIIN
OMHApHBIM

CnpaBka

[MocnenoBarenbHOCTD, ABOWYHAA (B pOpMyiax MO B3aUMOJICHCTBHE)

CrnenuanpHble OWHApHBIE OIEPaTOpPbl, X MOTYT OBITh 3aMEHEHBI JIFOOBIM
A0IMYCTHUMBIM UMCHEM

MatpuuHoe pou3BeieHne, OMHApHOE

BHenrnee npousBenenne, OMHapHOE

KponekepoBo yMHOKeHUE, OUHAPHOE

CooTBeTcTBHE Oreparopa, OMHapHOTO (B (hopMyiax MOJIENIN: THE3I0OBAHHOE)

JleBoe nmpucBoeHue, OMHApHOE

[IpaBoe mpucBoeHHEe, OUHAPHOE

Cnesa rnoOanbHas nepeMeHHas (rJ100aabsHOE IPUCBOCHUE)
[ToaqmHOXECTBO criMcKa, OMHApHOE
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YHpaBJIeHne nmoc/jeJ0BaTe/ibHOCTbIO BBINIOJIHEHHU A

OmnepaTopsbl ycj10BUA

if(cond) expr

if(cond) cons.expr else alt.expr

ifelse(test, yes, no) A value with the same shape as test filled with elements from either
yes or no

if ( statementl )
statement? else

statement3 Ecnu else mepeHecTH Ha CIEOYIOUIYIO CTPOYKY, TO MOIYYHM
3aBEPIICHHBIN omnepartop if.

switch(n,al,...,ak) 3HaYeHue N Jaet HoMmep oneparopa (JiroOble KOHCTpYKIHHU R)

OnepaTopbl HUKIA
for (name in vector ) statementl,
while ( statementl ) statement2,

repeat statement, IToBTOpeHune
nextwu break [TpepriBanue UKIA
DOyHKIUHA

funl <- function(data, data.frame, graph, limit) { [Teno ¢yHKIMM omymIEeHO |}

DOKBUBAJICHTHBIE BHI30BBI (DYHKIIMH:

ans <- funi(d, df, TRUE, 20) Bb130B 110 MecTy aprymeHTa

ans <- funl(d, df, graph=TRUE, limit=20) BbI30B 110 MECTY ¥ UMCHH

ans <- funi(d, df) BbI30B 110 yMOTUaHUIO

"%!1%" <- function(X,y) { ... } HoBblit OMHApHBIN OmepaTop

X%!%y Ucnonbs3oBanue

return(ssipaxkeHue) Bo3BpaiiaeT 3HaueHHE BBIPAXKEHUS, WM TIOCIEIHEE 3HAYCHHE

B (YHKIMU (3HAYCHHE MOXKET OBITh (PYHKIIUEH)

Oo6paboTka omudoK

warnings() Bb130B co00MmICHM I
suppressWarnings(adf.test(x)) [Momasnenue coodmenuit adf
stop(“‘coobwenue”, filename) BoiBoj coobmienus B (haiiin v mepexo/1 Ha YpOBCHb BBIIIE

result <- try(nonlinear_modeling());
if(class(result) == "try-error") {};

[Tpumep:
result = tryCatch(

{expr},
warning = function(w) { warning-handler-code},
error = function(e) { error-handler-code},
finally { cleanup-code})

class(result)

"simpleError” "error"  "condition"
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http://stackoverflow.com/questions/2158780/r-catching-an-error-and-then-branching-logic

CraTuctTHuKa

OcHOBHbBIE CTATHCTHKH

acf
anova(fit, ...)

aov(formula)
binom.test()
chisg.test(x)
cor(x)

cor(x, y)

cor.test(a, b)
z$estimate
z$conf.int

z$p.value

cov(x)

density(x)
fisher.test()
friedman.test()
mean(x)

median(x)
pairwise.t.test()
power.t.test()
prop.test()
quantile(x, probs=)

sd(x)
t.test()
var(x)

BO3Bpaliaer Koppeisorpammy  (Wiam  HaOOp  apryMeHTOB ISt
ABTOKOBAPUAIMOHHON (YHKIIHH).

AHanmu3 Tabmuupl gucriepcuil (WM OTKJIOHEHWM) IJIS OJHOTO WJIH
0oJsiee 00BEKTOB MMOJOTHAHHBIX MOJEIIEH

AHaJIN3 TUCTIEPCUN MOAEIH
Wcnonb3yii help.search('test’)
TecT xu-KBagpat st MATPHUIIBI X

Koppensus MaTpuilsl X, €Clii OHA SIBJISIETCS MaTpUIleH wiu hpeiiMomM
naHHbIX (1 ecnu X sIBASIETCS BEKTOPOM)

JInneliHas koppensuus Mexay X U 'Y, WiIu KOppesuus MaTpull, €CIIH
OHU SIBJISIIOTCSA MaTpUIIAMU WK ppeiiMaMH JaHHBIX

Tect koppenauu
KO3 PHUIHUEHT KOPPEISALNU MEXKAY BEKTOpaMHU X U Y

95% noBepuUTENbHBIH MHTEpBAT JJIsi  OIEHKH Kod(dduimenrta
KOppeIsiinu

p-value, nocTUrHyTOE MPH MPOBEPKE TMIIOTE3BI O HYJIEBOM 3HAYCHHH
KO3 pHLIHEeHTa KOPPETSALIUT

KoBapuanus sneMeHTOB X (BBIYHMCIEHO Ha on n-1); ecnu X sBisercs
MaTpule uiau QpeiiMoM NaHHBIX, TO BBIYMCIAETCS JAUCHEPCHS-
KOBapHaLMs MaTPULIbI

OreHka siiepHON IIOTHOCTU X
Tounsrii Tect Fisher

Tect Friedman

CpenHsisi 37IEMEHTOB X
MeanaHa 3J1€MEHTOB X
Hcnone3yii help.search('test’)
Wcnonb3yii help.search('test’)
TecT 3HAYNMOCTH

BbIOOpKHM KBaHTHJIEH, COOTBETCTBYIOLIMX NAHHOW BEPOSTHOCTU (IO
ymosmaanwuio 3to 0, 0.25, 0.5, 0.75, 1)

CrannaptHoe oTkioHenuef X
Hcnons3yii help.search('test’)

Jlucniepcusi 37eMeHTOB X (BbIIUUCIIEHA i N-1); eciu X sBIsSETCS
MaTpuned uiau ¢GperMoM JaHHBIX, TO BBIUUCISIETCS JUCHEPCUS-
KOBapUalus MaTPUILIbI
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var(x, y)

KoBapuanmst mexay X W Y, WIH MEKIYy KOJOHKaMH X U

COOTBCTCTBYIOIIIUMHU y CCJIK OHHU ABJANOTCA MATpULaAMH UJIA
(dbpeliMaMu TaHHBIX

weighted.mean(x, w)

Pacnpenenenus
rbeta(n, shapel, shape2)

rbinom(n, size, prob)
rcauchy(n, location=0, scale=1)
rchisq(n, df)

rexp(n, rate=1)

rf(n, dfl, df2)

rgamma(n, shape, scale=1)
rgeom(n, prob)

rhyper(nn, m, n, k)

rinorm(n, meanlog=0, sdlog=1)
rlogis(n, location=0, scale=1)
rnbinom(n, size, prob)
rnorm(n, mean=0, sd=1)
rpois(n, lambda)

rsignrank(nn, n)

rt(n, df)

runif(n, min=0, max=1)
rweibull(n, shape, scale=1)
rwilcox(nn, m, n)

Perpeccum
y~X,y~1+Xx

y~0+x,y~-1+x,y~x-1
log (y) ~ x1 + x2

y ~poly (x, 2)
y~1+x+I1(x"2)

Cpennsis X ¢ BeCoM W

Beta

Binomial

Cauchy

Pearson
Exponential
Fisher-Snedecor
Gamma
Geometric
Hypergeometric
Lognormal
Logistic

Negative binomial
Gaussian (normal)
Poisson
Wilcoxon's Cratuctuka
Student (t)
Uniform

Weibull

Wilcoxon's Cratuctuka

Perpeccust y Ha X. Y 1-ii HesABHBII napaMeTp CMEIICHHUS, a y
2-1 - SIBHBII.

[Ipocrast muHeliHas perpeccust Y Ha X 0€3 CMEIIeHHS

MuoxectBenHast perpeccusi 10g(y) Ha X1 U X2 ¢ HEsSBHBIM
CMEIICHHEM

[Tapabonuyeckas perpeccus Y Ha X crenenu 2. [lepBas ¢popma
UCIIOJIb3YET OPTOTOHAJIbHBIE TIOJIMHOMBI, U BTOPasl UCIOJIb3YET
SIBHYIO CTeleHb, Kak ocHoBaHue. |(M) - usomupoBannoe M.
Buyrpy M Bce omepaTopbl HMMEKOT CBOE HOPMAaJbHOE
apudmeTnyecKoe 3HAYEHUE, U ITOT MapameTp MOSBISETCS B
MaTpHULIE MOJIEIH.

full.model <- Im(y ~ x1 + x2 + x3 + x4)

reduced.model <- step(full. model, direction="backward")
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KpaTku#t cnpaBo4HUK 1o R

min.model <- Im(y ~ 1)

fwd.model <- step(min.model,

+ direction="forward",

+ scope=(~ X1 + X2 + X3 + x4),

+ trace=0)

MMOMCK MUHUMAJILHON MOZCIIN MYTEM YMCHBIICHUSA

MOMCK MUHUMAJIbHOM MOJIETN MyTEM PaCIIMpPEHUs

OLS (MHK) noaronka JinHeiiHOW Mo1e1u

y.Im=Im(y~x,data=XXX)

y.Im =Im(y~x1+x2,data=XXX)

abline(y.Im)

equationl <- formula(y.Im)
anova(y.Im)

coef(y.Im)

conrint(y.Im)

effects(y.Im)

fitted(y.Im)
sgrt(diag(vcov(y.Im)))
coef(summary(y.Im))[, 2]
coef(summary(y.Im))[, 3]
deviance(y.Im)
residuals(y.Im)
fitted.values(y.Im)
summary(y.Im )$r.squared
summary(y.Im)$adj.r.squared
summary(y.Im)$sigma
summary(y.Im)$fstatistic
acf(resid(y.Im))
pacf(resid(y.Im))

IIpoBepka npuroanoctu OLS
library(Imtest)

bptest(y.Im)

dwtest(y.Im)

library(car)

ncv.test(y.Im)

durbin.watson
singular.ok=FALSE

CTPOHT PErPECCHOHHYIO MOJICb Biaa y=a+b*X mo nabopy
naHHbIX (data.frame), cogepxaiieMy nepeMeHHbIe X U Y
CTPOHT PErPECCHOHHYIO MOJCb BUaa y=a+b*x1+c*x2 mo
Habopy nanubix (data.frame), conepxamemy nepemenHsie X1,
x2uy

no0aBiseT Ha TpadUK PEerpecCHOHHYIO JIMHUIO

U3BJIeKaeT (HOpMyITy MOJIEIH

tabmmua ANOVA

U3BJICKaeT KOA(DPHUITMEHTHI MOCITH

JOBEPHUTEIbHBIC HHTEPBANIBI I KOA(]. PErpeccuu

BEKTOP OPTOrOHAJIIBHOTO BIMSHUSA

BEKTOp 3HAYECHUU ITOATOHKH Y

U3BJICKAeT CTAHJAPTHYIO OIIMOKY M3 IUaroHaau

W3Bnekaet ctaHnapTHBIC OMIMOKH U3 AMArOHAIBHOW MaTPHUIIBL.
M3Bnekaer t-3Ha4eHUS

CymMa KBaJgpaToB OCTaTKOB

OcTaToK MOaeIn

KOppeJIOrpaMMbI OCTaTKOB

NPOBEpPKa Ha FETEPOCKETACTUIHOCTD

NpOBEpPKa Ha AaBTOKOPPEJISIIHIO

IPOBEPKA Ha CHHTYJIIPOHOCTD (BBIPOKICHHOCTH) — BCTABIIIEM
B TIOJTOHKY M
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MeHee 4yBCTBHUTE/IbHbIE K BBIOPOCAM M IeTEPOCKEAACTUYHOCTH Perpeccun

Croiikue (resistant) perpeccuun
library(MASS)

## S3 method for class ‘formula’:

lgs(formula, data, ...,

method = c("Its", "Igs™, "Ims", "S", "model.frame"),

subset, na.action, model = TRUE,

x.ret = FALSE, y.ret = FALSE, contrasts = NULL)

## Default S3 method:

lgs(x, vy, intercept = TRUE, method = c("Its", "lgs"”, "Ims", "S™),
quantile, control = Igs.control(...), kO = 1.548, seed, ...)

Pob6acTHble perpeccuu
## S3 method for class 'formula’:

rim(formula, data, weights, ..., subset, na.action,

method = c("M", "MM", "model.frame"),

wt.method = c("inv.var", "case"),

model = TRUE, x.ret = TRUE, y.ret = FALSE, contrasts = NULL)
## Default S3 method:

rim(x, y, weights, ..., w = rep(1, nrow(x)),

init = "Is", psi = psi.huber,

scale.est = c("MAD", "Huber", "proposal 2"), k2 = 1.345,

method = c("M", "MM"), wt.method = c("inv.var", “case"),

maxit = 20, acc = 1e-4, test.vec = "resid", Igs.control = NULL)

library(robust)

ImRob(formula, data, weights, subset, na.action, model = TRUE, x = FALSE,
y = FALSE, contrasts = NULL, nrep = NULL,

control = ImRob.control(...), genetic.control = NULL, ...)

CpaBHeHUe perpeccuu
library(nutshell)

data(schiller.index)

hpi.Im <- Im(Index~Y ear,data=schiller.index)
hpi.rim <- rim(Index~Year,data=schiller.index)
hpi.lgs <- Igs(Index~Year,data=schiller.index)

plot(hpi,pch=19,cex=0.3)
abline(reg=hpi.lm,lty=1)
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KpaTku#t cnpaBoyHuK 1o R

abline(reg=hpi.rim,lty=2)
abline(reg=hpi.lgs,lty=3)
legend(x=1900,y=200,legend=c("Im","rlm","lgs"),lty=c(1,2,3))

[TomraroBblil BbIGOP epeMeHHbIX
step(object, scope, scale =0,

direction = c("both", "backward", "forward"),

trace = 1, keep = NULL, steps = 1000, k=2, ...)

AHaJ/IM3 KOJIJIMHEeapHOCTH

library(MASS)

Im.ridge(formula, data, subset, na.action, lambda = 0, model = FALSE,

x = FALSE, y = FALSE, contrasts = NULL, ...)

YMeHblIeHH e BeJIMYUHBI KO3pPuLeHTOB

library(lars)

lars(x, y, type = c("lasso", "lar", "forward.stagewise", "'stepwise"),
trace = FALSE, normalize = TRUE, intercept = TRUE, Gram,
eps = .Machine$double.eps, max.steps, use.Gram = TRUE)

YHuBepcanbHble QyHKIMHU AJI51 M3BJIeYeHUs] MHPOPMAUK 0 MOJeJIH

addl

deviance BosBpaiiiaeT OTKJIIOHEHHE MTOI0THAHHON MOICITH 00BbeKTa

formula

predict

step Bri6upaeT ocHOBaHHYI0 Ha hopmyne moaens mo AlC

alias HaxomuT nuHEHHO 3aBHCHUMBIC IApaMeTpPhl B  YKa3aHHOU
JTUHEHHON MoienH 1o Gpopmyie

dropl

kappa Brpluncnser win OLEeHUBAET YCIOBHBIM HOMEP MaTPULIbI

print

summary

anova effects labels proj vcov

coef family plot residuals

O6o6meHHbIe HaMMeHbIMe KBagpaThl (GL)
library(nlme)

x.gls <- gls(x ~ Time, cor = corAR1(0.8))

plot(x, type ="I")

abline(0, 0)

glm(formula, family = gaussian, data, weights, subset,
na.action, start = NULL, etastart, mustart,
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offset, control = glm.control(...), model = TRUE,
method = "glm.fit", x = FALSE, y = TRUE, contrasts = NULL,

)

HeanHeiliHble MoOaeIN
x.nls <- nls(x ~ exp(alp0 + alpl * Time), start = list(alp0 = 0.1,alpl = 0.5))

OuenuBaem mapametps alp0, alpl

DYHKIUH NPOrOHO32
predict.glm

predict.Im

predict. loess

predict.nls

predict.poly

predict.princomp

predict.smooth.spline.

SafePrediction J11s IpoTHO3a OT MOJMHOMOB U CIUIAHOB

predict.ar

predict.Arima

predict.arima0

predict.HoltWinters

predict.StructTS. J1i1s IporHO3a aBTOpErpeccuit

CriiaxuBaHue (AeTpeHAupoBaHue)

CniaiiHbl
library(stats)

smooth.spline(x, y = NULL, w = NULL, df, spar = NULL,
cv = FALSE, all.knots = FALSE, nknots = NULL,
keep.data = TRUE, df.offset =0, penalty =1,

control.spar = list())

Ioaronka nmoBepxHoOCTEH MOJMHOMAMHU
loess(formula, data, weights, subset, na.action, model = FALSE,

span = 0.75, enp.target, degree = 2,
parametric = FALSE, drop.square = FALSE, normalize = TRUE,
family = c("gaussian”, "symmetric"),

method = c(*'loess", "model.frame™),
control = loess.control(...), ...)

SnepHoe criaakuBaHue
library(KernSmooth)

locpoly(x, y, drv = OL, degree, kernel = "normal”,
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KpaTku#t cnpaBo4HUK 1o R
bandwidth, gridsize = 401L, bwdisc = 25,
range.x, binned = FALSE, truncate = TRUE)

DuUabTPHLI
library(mFilter)

hp.eur<-hpfilter(eur.sub, freq= 1000, type="lambda")

®unstp HP. freq — aTo 3HaueHne IIMO1bI

OnTUMH3anUAa ¥ MO EJIM NOATOHKH

AIC(fit) Beraucnser nuadopmarmonnsiii kpurepuii Akaike nimm AIC

approx(x, y=) JluHeliHas MHTEPIIONIAIUS YKa3aHHBIX TOYCK JaHHBIX; X can be an xy
plotting structure

coef(fit) BosBpamaer  oueHennele ko3 duumeHtsl  (MHOTOA € HX
CTaHIapPTHBIMH OIITHOKAMH)

deviance(fit) BosBparaer oTkiioHeHHE

df.residual(fit) BosBparaer gncio creneHeil cBoOOOIbI OCTaTKa

fitted(fit) BosBpaiiaer 1moioruaHHbIe 3HAYCHHUS

glm(formula, family=) [Tonronka 0000IIEHHONW IMHEHHOW MOJENH, YKa3aHHON JaHHBIM

CHMBOJIBHBIM OINMCAHUEM JIMHEHHOTO TPEIUKTOpPa W ONMHCAHHEM
pacripenenenus ommoOky; family siBisieTcs onucaHueM pacnpenesieHus
OMIMOKM ¥ CBS3bIBACT (YHKIHIO MOJICKAIIYI0 HCIOJIb30BAHHIO B
Moene; cMoTpue ?family

Im(formula) IMogronka muHedHOM Moaend; formula TUNWYHO BBINVISAAAT Kak
response termA + termB + ...; ucmome3yit I(x*y) + I(x"2) mns
CO3JIaHHSI TAPAMETPOB HEJTMHEHHBIX KOMITIOHEHT

loess(formula) [Tonronka MOTMHOMHUAIBHONW TIOBEPXHOCTH C HCIOJB30BaHHUEM
JIOKAJILHOM MONTOHKU

logLik(fit) Berancnsier norapudm npaBronogo0us U 4MCIo MapaMeTpoB

nim(f, p) MunumusupyeT ¢GyHKnuioo f ¢ HCIONb30BaHHEM aJIrOpUTMa THIIA

Newton co cTapTOBBIM 3HAYEHUEM D

nls(formula) OrneHKka HETUHCHHBIMA HAWMEHBIIUMH KBajJpaTaMH IapaMeTPOB
HEeJIMHEMHOU MOJeIn

optim(par, fn, method=c('Nelder’, ...), ...) VuuBepcampHas  ONTHMH3ALHSI,  par  SABISCTCA
NepBOHAYAIbHBIM 3HaueHUeM, fn sBisercs GyHKIUEH, moyIexamei
ONTUMU3ANNH (0OBIYHO MUHUMU3AIIHH )

predict(fit, ...) [Ipenckazanue u3 MOArOHKH, OCHOBAHHOW Ha BXOJHBIX JTaHHBIX
residuals(fit) BosBpar ocraTka
spline(x, y=) KyOunyeckas crutaifH HHTEPIIOAUS

CranuoHapHsbIe MO e/Id
MonenupyeTtcst OCTaTOK OCie YAaICHUs U3 pAja TPeHIa U Ce30HHBIX KojeOaHuil. Y naneHue
MOJKHO CZIeNaTh ¢ IOMOLIBIO PErPECCUM.
x.ar <- ar(x, method = "mle")
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x.ar$order

X.ma <- arima(x, order = ¢(0, 0, 3))

[Togronka Mojenu ar ¢ aBTOMAaTHYECKHM BBIOOpPOM
napamerpa o AlIC

IMoaronka MA(3)

x.ar <- arima(x.ts, order = c(1, 0, 0)) IToarouxa AR(1)

x.arma <- arima(x.ts, order = c(1, 0, 1))

Br160op onTuManibHBIX MMapamMeTpoB
best.order <- ¢(0, 0, 0)

best.aic <- Inf
for (i in 0:2) for (j in 0:2) {

IMoaronxka ARMA(1,0,1)

HavanpHbie 3Hauenus napamerpos ARMA

MaxkcumansHabid AlC

fit.aic <- AlC(arima(resid(Elec.Im), order = c(i, O,

1))
if (fit.aic < best.aic) {
best.order <- c(i, 0, j)

MozenupyeM 0CTaTOK OT perpeccuu

best.arma <- arima(resid(Elec.Im), order = best.order)

best.aic <- fit.aic
}
best.order
[11 2 0 0
acf(resid(best.arma))

HecTtauuoHapHbIie MOAe/ 1A

Hece3onnbie mogean ARIMA
arima(x, order = c(1, 1, 1))

Ce3zonnbie mogeau ARIMA
arima(x.ts, order = c¢(p,d,q),

seas = list(order = ¢(P,D,Q),
frequency(x.ts)), method = "CSS")

Mogean ARCH
library(tseries)

a.garch <- garch(a, trace = FALSE)
a.res <-a.garch$res[-1]
acf(a.res)

acf(f.res"2)

confint(a.garch)

KBagpar ommbok a 6s11 KOppenupoBaH

JlomKHA OTCYTCTBOBATh KOPPENSIUS B OCTaTKe

JIoJKHA OTCYTCTBOBATH KOPPEISALUS

JloBepuTeNbHbIE MHTEPBAIBI 1 KO3 PuLreHTa
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IIpoueccol AOJATrOCPOYHON NAMATH
Bennuuna narerpupoanHocTu ot -0.5 10 0.5. Ot 0 10 0.5 — goarocpoyHast naMaThb, MEXIY
CTallMOHAPHOHN MOJIEJBIO U HECTALMOHAPHBIM CITy4allHBIM ONyXAaHueM. Y aajseM TpeHaa u A

ocTaTKoB AenaeM noAaronky FARIMA
library(fracdiff)

fracdiff(x, nar = 1) nar u Nam — 3To MopsA0K ar U ma

MHoromepHsie MOAe/Id
library(tseries)

po.test(chbind(x, y)) Tect Ha KOMHTErpaIHUIO (X U 'y B MaTPHIIC)
Phillips-Ouliaris Cointegration Test

data: cbind(X, y)

Phillips-Ouliaris demeaned = -1020, Truncation lag parameter = 9,

p-value = 0.01 BEPOSTHOCTH TOTO, YTO He KOMHTETPUPOBAHBI
# Kounrerparus
eur.Cycle <- eur.sub-hp.eur$trend

gbp.Cycle  <- gbp.sub-hp.gbp$trend
po.test(cbind(eur.Cycle, gbp.Cycle))

Moje i NPOCTPAHCTBA COCTOSTHU A

AHaJ/Iu3 OCTAaTKOB
library(tseries)

adf.test(x) Tect enunuunoro kopus DF
pp.test(x) Tecr Phillips-Perron
po.test(cbind(eur.Cycle, gbp.Cycle)) TECT Ha KOMHTerpamuio: Ho: BEpOSTHOCTH OTCYTCTBHS
kouHrerparuu. [To cbind u3 aByx BekTOpoB mosydaem
MAaTpPHIIBL.
I'paduka
KoManbl HU3KOr0 YpOBHS
abline(a, b) Pucyer nmuHHUIO ¢ HAKJIOHOM b U cMeleHneM a
abline(h=y) PucyeT ropu3zoHTaNbHYIO JTUHHUIO C OPAMHATON Y
abline(Im.obj) Pucyer nmuHUIO perpeccuu, onpeaeacHayio Im.obj
abline(v=x) Pucyer BepTHKaIBbHYIO JTUHHIO ¢ a0CIIUCCOM X

arrows(x0, y0, x1, y1, angle=30, code=2) Bux segments(x0, y0, x1, yl), HO cO cTpeaKoi B TOUKe
(x0, y0); eciu code=2, To Touka (points) (x1, yl); ecnu code=1, unu
o0e, eciu if code=3; angle ympasmsier yrimom from the shaft of the
arrow to the edge of the arrow head

axis(side) Jlo6aBsieT ock BHM3Y (side=1), ciesa (2), cBepxy 3), uim crpasa (4);
at=vect (ONIIMOHATIBHO) AaeT adcuuccy (WM OpAUHATY) 1€ PUCYIOTCS
MapKepbl THKOB
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box()

identify()
legend(x, y, legend)

lines(x, y)
locator(n, type="n’, ...)

Pucyert pamKy BOKpYT TEKYIIETO pUCYHKa

[TomyuuTs cBeieHUS O TOUKE, OTMEYEHHOW MBILIBIO
JloOaBnsieT JnereHay B TOUYkKe (X,y) C CHMBOJIAMH, YKa3aHHBIMU B
JIeTeH e

JloOaBrnsieT TUHUIO (MOXKET MCIIOJIb30BATHCS OMITHS 'type=")
BosBparmaer koopauHaTy (X, y) Moclie MIeTYKa MBIIIBI0 N pa3 Ha
PUCYHKE; Takke pucyer cumBoi (type=p') wimm junuio (type='1") B
COOTBETCTBUH C YKa3aHHBIMH TpauuecKUMH mMapameTrpamu (...); 1O
YMOJITYaHUIO HUYETO He pucyetcs (type='n')

mtext(text, side=3, line=0, ...) JloGaBiseT TEKC, yKa3aHHBIN text B MPOMEKYTKE, YKa3aHHOM

points(x, y)
polygon(x, y)

rect(x1, y1, x2, y2)

rug(x)
segments(x0, y0, x1, y1)
text(x, y, labels, ...)

title()

ITapamerpsbl

adj

bg

bty

cex

col

font

las

ctopoHoit (cmorpu axis()); line ykaspiBaeT NMHUIO W3 00NacTH
PHCOBaHMSI

JloGaBsieT TOUkH (MOKET UCTIONIL30BATHCS OMIIHS 'type=")

Pucyer MHOTOyrojibHUK, CBS3BIBAIOIIMNA TOYKH C KOOpJUHATAMH,
JTaHHBIMU X U Y

Pucyer npsmMoyroiabHHK, KOTOpBIH cJ€Ba, ClpaBa, CBEPXY M CHHU3Y
orpanuueH x1, x2, yl u y2, coOoTBETCTBEHHO

Pucyer nannbie X Ha ocH X KaKk MaJIeHbKHE BEPTUKAIbHBIEC TUHUH
Pucyer nuauto u3 Touku (x0, y0) mo Touku (x1, yl)

JlobGaBnsier TekcT, maHHbIA labels B koopamnHate (X, y); THIHYHOE
ucnosb3oBanue: plot(x, y, type='n"); text(x, y, names)

HO63BJ'I5[CT 3aroJIOBOK M BO3MOKHO I1013aroJIOBOK

VYmupasnser BblpaBHUBaHHeM Tekcta (0 BbelpoBHeHO BleBa, 0.5
LEHTPUPOBaHO, | BEIPOBHEHO BIIPaBO)

VYkaszbiBaet 1Bet Gona (Hanmpumep: bg="red', bg='blue’, . . . ciucok 657

JOCTYITHBIX IIBETOB MOKa3bIBaeTcs ¢ colors())

VYrpaBisier THIIOM paMKH BOKPYT PHUCYHKa, pa3pelICHHBIMH
140

3HaueHusMu sBisores: 'o, ', 7', 'c¢', 'u' ou "' (pamka cocrout u3
COOTBETCTBYIOIIETO CUMBOJIA); €Cl bty="n', T0O pamMKa He prCyeTcs

3Ha‘IeHI/I$I, ynpaBHHIOLLII/Ie pa3Mep0M TEKCTa nu CHUMBOJIOB B
OTHOIICHHHM K YMOJYaHHIO; CIEAYIONIUE IapamMeTpbl HUMEIOT
aHAJIOTHYHOE YIPaBJICHHE JJIS YUCENl Ha OCAX CeX.aXis, METKH Ocei
cex.lab, 3aronoBok cex.main, ¥ II0J3aroJI0OBOK cex.sub

VYipasiaser 1BETOM CUMBOJIOB UM JIMHMM; Mcnonb3yii MMeHa LBETOB:
'red', 'blue’. Cmotpu colors() wm #RRGGBB'; cmotpu rgb(), hsv(),
gray() u rainbow(); B OTHOILIIEHUH CEX CYIIECTBYIOT: col.axis, col.lab,
col.main, col.sub

Lenoe, xotopoe ympasiser ctuieM Tekcra (1: normal, 2: italics, 3:
bold, 4: bold italics); B oTHomeHuM cex CcCymecTBYIOT: font.axis,
font.lab, font.main, font.sub

Ilemoe, xkotopoe ympaBisieT opueHTamueir wmeTok oceit  (0:
napajuieJIbHO OCH, 1: TOPU3OHTAIBHO, 2: MEPIEHAEKYISIPHO K OCH, 3:
BEPTUKAJIBHO)
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Ity

lwd
mar

mfcol

mfrow
pch

ps
pty

tck

tel

Xaxs

yaxs

yaxt

PucoBanue
add=FALSE

assocplot(x)

axes=TRUE

barplot(x)

VYrpasisier TUIIOM JIMHUE, MOXET ObITh IHeabiM uiau cTpokor (1:
'solid’, 2: 'dashed’, 3: 'dotted’, 4: 'dotdash’, 5: 'longdash’, 6: ‘twodash’,
or a string of up to eight characters (between '0' and '9") which
specifies alternatively the length, in points or pixels, of the drawn
elements and the blanks, for example Ity="44" will have the same
effect than Ity=2

Yucno, KOTOpOe ynpasiseT IUPUHON JIUHUH, IO YMOTYAHHUIO 1

Bexktop w3 4 4YKWCIOBBIX 3HAYEHUH, KOTOpbHIE  YIPABISIOT
NPOCTPAHCTBOM MEXIy OCAMHU M TpaHuued rpaduka B Qopme
c(bottom, left, top, right), 3nauenust mo ymonuanuio paBusl ¢(5.1, 4.1,
4.1,2.1)

Bektop B dopme c(nr, nc), KOTOpwIid AETUT OKHO Tpaduka Kak
MaTpHIly Ha NI CTPOK U NC KOJIOHOK, 3aT€M PHUCYETCS 110 KOJIOHKaMHU

[Togo6HO mfcol, HO pucyeTcs o cTpoKam

YropaBiser TUIIOM CHMBOJIOB, JIMOO menoe Mexnay 1 u 25, wim
OTAEIbHBINA CHUMBOJ B KaBLIYKaX ''

Lenoe, koTopoe ynpasisieT pa3MepOM B TOUKAX TEKCTOB U CHMBOJIOB

CuMBOJI, KOTOPBI YKa3bIBaeT THUI pHCyeMoOW oOJiacTu, 's': KBajpar,
'm'; MaKCUMaJTbHBIN

3HaueHue, KOTopoe creuuGuuupyeT JUIMHY IITPUXa Ha OCH KaK 4acTh
HaMEHbLICH IIMPUHBI WM BBICOTHl puUCyHKa; ecnu tck=1, To
pHUCyeTCs CeTKa

3HayeHue, KOTopoe crenuUIUpyeT AIUHY IITPHXa Ha OCH KaK 4acTb
BBICOTHI JINHUH TeKCTa (110 ymomdanuio tcl=-0.5)

Crunp BBIYMCIEHUS MHTEPBAIA MEXAY OCSMHU; [0 YMOIYAHUIO 'T' IS
JOTIOTHUTEIBHOTO ~ TPOCTpPAHCTBA; '1' 0€3  TOMOJHUTEITHLHOTO
MPOCTPAHCTBA

Ecnm xaxt="n', To X-0Ch ycTaHaBIUBAETCs, HO HE pUCYyeETCs (ITOJIE3HO B
COeIMHECHMH ¢ axis(side=1, ...))

CTuib BBIYMCIIEHUS UHTEpBaIa MEXIY OCSIMU; 10 YMOJYAHUIO 'T' JJIs
JOMOTHUTEIBHOTO  MpoCcTpaHcTBa; '1'  0€3  JOMOJIHUTEIBHOTO
MPOCTPAHCTBA

Ecnu yaxt='n', y-ocb ycTaHaBIMBaeTCs, HO HEe pHucyercs (TOJIE3HO ¢
COeIMHEHMH C axis(side=2, ...))

OOure mapameTpsl 111 MHOTHX (GyHKUUH pucoBanus, ecnu TRUE, To
rpad UK HaKIaAbIBACTCS HA MPEABITYIINMA (€CITH OH CYIIECTBYET)

I'papux  Cohen-Friendly, mokaspiBaromuii  OTKJIOHEHHE  OT
HE3aBHCUMOCTH CTPOK M KOJOHOK B JIByXMEpPHOH Tabmmie
COMPSDKEHHOCTH

OO6mwme mapameTpsl 11t MHOTUX GyHKIMA pucoBanus, Eciu FALSE,
TO HE PUCYIOTCSI OCU U paMKa

I'ucrorpamma  3Hauenuit x; wucnoub3dy  horiz=FALSE  nmns
TOPU30HTAIBHBIX 0apoB
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boxplot(x)
contour(X, y, z)

coplot(x~y | z)
dotchart(x)
filled.contour(x, y, z)

fourfoldplot(x)

hist(x)
image(x, Y, 2)
interaction.plot(f1, f2, y)

main=

matplot(x, y)

mosaicplot(x)

pairs(x)

persp(X, y, z)

pie(x)
plot(x)
plot(x, y)
plot.ts(x)

ggnorm(x)

qgplot(x, y)
stars(x)

Box-and-whiskers plot

KoutypHbiii Tpaduk (maHHBIE WHTEPHIOIUPYIOTCS MAJII PHCOBAHUS
KpUBBIX), X M Y JOJDKHBI OBITh BEKTOpaMH, a Z JOJDKHA OBITh
Mmatpuiieit Tak utoosl dim(z)=c(length(x), length(y)) (x and y may be
omitted)

JIByMepHBIi rpaduk X ¥ Y I8 KaKIOTOo 3HAYCHHS WM MHTEpBaja
3Ha4YCHUH Z

Ecnu X sBnsiercs ppeiiMoOM NaHHBIX, TO PUCYETCS] TOUEUHBIH rpaduk
Cleveland (stacked plots line-by-line and column-by-column)

[TogoGHO contour(X, Y, z), HO 00JACTH MEXYy KOHTYpPAaMH OKpaIlICHBI,
1 HapUCOBAaHbI HAAIIMCH HA LIBETC

Busyanusupyer 4eTBepTAMH KPYroB 3aBHUCHMOCTh MEXKIY IBYMS
ANXOTOMUYCCKUMHU IMEPEMCHHBIMU JIS1 PA3JIMYHBIX COBOKYHHOCTeﬁ (X
noJbKeH ObITh MaccuBoM ¢ dim=c(2, 2, k), nnu matpureit ¢ dim=c(2,
2) ecu k=1)

I'ucrorpamma yactot X
[Tomo6HO contour(X, Y, Z), HO IBETHOE (PUCYIOTCS PeANIbHBIC TAaHHBIC)

Ecmm f1 u 2 sBastorcst pakropamu, TO pucyeT cpennue Y (Ha y-OCcH)
npotuB 3HaueHus fl (Ha x-ocu) u {2 (pasHble KpuBble); onuus fun
MO3BOJISIET BHIOpATh MTOTOBYIO CTATUCTHKY Y (10 yMOIYaHHUIO
fun=mean).

OO6mwme mapameTpbl IS MHOTUX (YHKIMH pPHUCOBAaHHS, OCHOBHOM
3aroJIOBOK, JOJIXKHBI 6I>ITI> NEPpCMCHHBIMU THUIIA CHUMBOJILHBIN

JIBymepHBIN rpaduK MepBOK KOJOHKH X MPOTUB MEPBOW KOJIOHKH Y,
BTOpasi X IPOTUB BTOPOH Y, U T.x.

Mo3zanunblii TpaduKk OCTaTKOB OT log-MMHEHHOM perpeccust TaOJIUIIbI
COTIPSIKEHHOCTHU

Ecmm X saBmsiercs matpuniedi wiam ¢GpeiiMOM MaHHBIX, PUCYET BCE
BO3MOJKHBIE IByMEpHBIE TPa(PUKH MEXKTy KOJTOHKAMH X

[TogoGHO contour(x, Y, z), HO TEepPCHEKTUBA (PUCYIOTCS AKTyaJlbHbBIC
JTAHHBIC)

Circular pie-chart
Pucyer 3Hauenus X (1o ocH y), ynopsiA04eHHbIMHU IO OCH X
JIBymepHBIi rpaduk X (C X-0Chi0) U Y (C y-0ChIO)

Ecnu X sBnsiercs 00beKTOM Kiacca 'ts', TO pucyeT X B COOTBETCTBHH
CO BpPEMEHEM, X MOXET OBbITb MHOTOMEPHBIM PsIOM, HO JIOJIKEH
MMETh OJJMHAKOBYIO YaCTOTY U JaThl

KBanTumm X B COOTHONIICHHH CO 3HAYCHUAMHU, OXHIACMBIMH 110/
HOpMaJIbHBIM 3aKOHOM

KpanTnim Y B COOTHOLICHUH C KBAHTHJISIMHA X

Ecnmu X saBnsercs marpuuedl wim ¢(pediMoM NaHHBIX, TO pHCYeTcs
rpapuKk C CerMeHTaMM WM 3BE3/10H, Ine Kaxjas cTpoka X
MIPEJCTaBIICHA 3BE3/I01, @ CTONOLBI SIBJISIOTCS IJTMHAMHU CETMEHTOB
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stem(x)
stripplot(x)

sub=

sunflowerplot(x, y)

symbols(x, Y, ..

termplot(mod.obj)

ts.plot(x)

type="p’

xlab=

xlim=

ylab=

ylim=

YcrpoiicTBa
bitmap

dev.set(3)
dev.off()

graphics.off()

)

[TpousBoaut pucyHok stem-and-leaf ays 3navenuii B 'x'

Pucyer 3nauenue X Ha nmuHuM (anpTepHaTtHBa boxplot() mms BEIOOPOK
HEOOJIBLINX pa3MEpOB)

OOure napameTpsl A1 MHOTUX (DYHKIMHA PUCOBAHUS, N10/13ar0JI0BOK
(nMumercs MEeHbIINM HIPUPTOM)

[TogoGHO plot() HO TOYKHM C OJMHAKOBBIMH KOOPJIWHATAMU PUCYIOTCS
KaK IBCTHI C JICICCTKAaMH, B KOTOPBIX NIIPCACTABICHO YHUCJIO TOUCK

Ha xoopamHaTax, yka3aHHBIX X M Y pHCYET CHUMBOJIBI (KpYTH,
KBaJlpaThl, TPEYTOJIbHUKH, 3B€3/1bl, TEPMOMETPHI UM 'cBEUH'), pa3mep,
IBET .....KOTOPBIX YKa3bIBAETCSI JOMOJHUTEIbHBIMU APTyMEHTaMU

Pucyer (yactuuno) 3¢ pexTrl perpeccuioHHoi Moaenu (mod.obj)

[TogoGHO plot.ts(x), HO eciu X SBISETCS MHOTOMEPHBIM DPSAOM, TO
MOKCT UMCThb Pa3HbIC JaTbl W JOJIKCH UMCTh OAUHAKOBYIO YaCTOTY

O6mme  mapameTpsl IS MHOTHMX  (YHKIMA  PUCOBAHUSA,
crieun(UIUPYET THIT PUCOBAHUS:

TOYKH,

JINHUH,

TOYKH, COCAUHCHHBIC TUHHUSIMH,
aHAJIOTUYHO, HO JIMHUH TMOBEPX TOYEK,
BEPTUKAJIbHBIC JINHUH,

marv, JaHHble TMPEICTaBICHb BEPXHUM KOHILIOM BEPTUKAIbHBIX
JIMHHH,

AdHaJIOTM4HO, HO JaHHBIC MpCaACTaBJICHBI HHXHHUM KOHIIOM
BCPTUKAJIBHBIX JIMHAR

OOue mapaMeTpbl A MHOTHX (DYHKIMI PUCOBAHUS, HAIINHCHIBACT
OCH, JTOJKHBI OBITh IEPEMEHHBIMU THIIa CUMBOJIBHBIH

OOue mapaMeTpbl IJii MHOTUX (YHKUMN PHCOBaHMSA, YKa3bIBaeT
HIWKHUW W BEpXHUU Tipenen ocedd, Hampumep, xlim=c(l, 10) wumu
xlim=range(x)

OO6mue mapameTpsl 11 MHOTUX (DYHKIUN PUCOBAaHHUS, HAIMUCHIBAET
OCH, JIOJKHBI OBITh IEPEMEHHBIMU THITA CHMBOJIBHBIN

OOmue mapaMeTpsl UIi MHOTHX (QYHKIMI pPHCOBaHHWS, YKa3bIBaeT
HIDKHUH W BEpXHUU mpenen oceil, Hampumep ¢ ylim=c(l, 10) wnmm
ylim=range(x)

Cwmotpu ?Devices
JIeJIaeT aKTUBHBIM YCTPOMCTBO C HOMEPOM 3

3aKpeITh yKa3aHHOE TpadUyecKkoe OKHO (M0 YMOJYAHHUIO TEKYIIee);
Taxke cMotpu dev.cur, dev.set; Takke cMoTpu dev.cur, dev.set

3aKphITh Bce rpaduyeckue ycTpoiicTa
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Jpeg

pdf

pictex

png
postscript(file)

ps.options()

windows()
x11()
xfig

Cwmotpu ?Devices
Cwmotpu ?Devices
Cwmotpu ?Devices
Cwmotpu ?Devices

3anycTuth Tpaduueckoe YCTPOMCTBO I MPOM3BOJACTBA TpaduKu
PostScript;  ucmone3syit  horizontal=FALSE,  onefile=FALSE,
paper="special’ for EPS files; ‘family="specifies the font (AvantGarde,
Bookman, Courier, Helvetica, Helvetica-Narrow,
NewCenturySchoolbook, Palatino, Times, or ComputerModern);
'width="and ‘'height=" specifies the size of the region in inches (for
paper="special’, these specify the paper size)

VYcraHOBUTh M 0003peTh (€CiU BBI3BAHO 0€3 apryMEHTOB) 3HAYCHUS
0 YMOJTYaHHUIO I apryMEHTOB POStscript

OTKpBITH TpaduaecKkoe OKHO
OTKpBITH TpaduuecKoe OKHO

Cwmotpu ?Devices

3-D noBepxHoctu (maker rgl)

open3d()
persp3d(z)

persp3d(z, ¢
persp3d(z, ¢

OTKpBIBacM rpauueckoe OKHO
Z - MaTpuIla, 3HAUCHUS JIEMEHTOB KOTOPOH 3a7af0T BBICOTY

MOBEPXHOCTH

olor='green’) moBepXxHOCTb Oy/ET 3€IEHOTO I[BETa (110 YMOJIYAHUIO [[BET YEPHBIIA)

olor=cl) cl - BexTOp 1BETA IS DJIEMEHTOB MATPHIIBI Z (PACIIONIOKEHHBIX 10
cTo01IaMm)

cl <- rainbow(7)[6*(max(z)-z)/(max(z)-min(z))+1]

pacrioniaraet 7 IIBETOB paJyr Tak, 4TOOBI HOBEPXHOCTh pacKpacuiach
COIJIACHO 3HAYEHUIO €€ BBICOTHI

[lepeyeHb NAKETOB IKOHOMETPUKHU

afmtools
AlCcmodavg
BootPR

CADFtest
car

chron
debug
devtools
dim

dyn
EvalEst
fGarch
FitAR
FitARMA
FKF
forecast
fracdiff
fractal

olleHKa rporuo3 u auarioctuka ARFIMA
BBIOOp Mojienei Ha ocHoBe Kputepus AlC

The package provides alternative bias-correction methods for univariate autoregressive model
parameters; and generate point forecats and prediction intervals for economic time series.

Tect equHUYHOTO KOpHS 1Mo Hansen

Tpanchopmarnivs JaHHBIX, TOATOHKA TUHEHHBIX MOJENEH, TOArOHKa 0000IEHHBIX
JIMHEWHBIX MOJIEJIeH, TMarHOCTHKa MPo0JIeM, pUCOBaHHE
XpoHonorudeckue 00bEKThI, MPEICTABICHHBIC aTON 1 BpeMEHEM
Ormanuuk B R

HaGop yrunut ans coznanus 6ubnuorek (package) 8 R
BbaliecoBckuil aHann3 JMHAMAYECKUX JIMHEHHBIX MOAEIIEH
Perpeccus BP

Ouenka mo Monrte-Kapio MeTo10B OLIEHKH MOAeIIei

GARCH mogenupoBanue

IToxnrouka moneneit AR

ITonronka momeneit ARMA

MHoromMepHbi€ MOJIEIN B MPOCTPAHCTBE COCTOSIHUI

OnHoMepHbIE TPOTHO3BI BPEMEHHOTO psiia

[Toarounka npo6usix moneneit ARFIMA

@pakTanbHbI aHAIA3 U MOJenupoBanue BP
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fts HenpasunbHbie BpemeHHbIe psiasl Ha POSIXct

fUnitRoots  Tect eAMHUYHOTO KOPHS ¢ yAO0OHOH BhIgaueit

fxregime AHanu3 pexuMa 0OMEHHOTO Kypca

IBrokers Wutepodeiic k 6pokepy

KFAS BricTpolit MHOrOoMepHBbIH GuibTp Kansmana

kza AnantuBHble QUIBTPHI

Imtest TecTtupoBaHue MOAENEN TUHEUHOW PErPECCUN

Itsa Jluneitnpiii anaaus BP

mAr AHann3 MHOTO BapUaHTHBIX perpeccuit

meboot ByrcTpanuHr ¢ MakcuManbHO 3HTponuei BP

mFilter @uibTPHI 1)1 U3BICYCHUS TPEHIA U HUKINYECKON COCTABIIAIOIIEH
mvbutils Opranusanus pabo4ero mpoCcTpaHCTBa, KOJUPOBAHHS U JIOKYMEHTHPOBAHHUS
PairTrading IlapHsiii TpeiguHr

robfilter Ycroituusbie GpunbTpsl BP

Rssa CuHTynspHBIN aHaIU3 CIIeKTpa JUIs pasioxeHus BP

sspir Mopaenu npocTpaHCTBa COCTOSHUM

tframe VYcranaBiIMBaeT MEpHOIbI BPEMEHH B Pa3HBIX (hopmaTax

timeDate XPOHOJIOTUYECKHE U KaJCHIApHbBIE O0BEKTHI

TimeSeries  Bpemennoii psin ¢ otmerkamu Bpemenu timeDate

timsac Amnanus u ynpasjieaue BP

tis obecnieunBaeTt kiacc ti st BpeMeHH U IaThl

TSA Ananus BP

TSAgQg Arperaiys HETOJIHBIX JaHHBIX BPEMEHHOTO psJa

tseries HenpaBunbsueie BpemeHHbIe psiabl Ha POSIXCt

urca TecT eIMHUYHOrO KOpHS U KOUHTErPaLluU

wavelets OunbTpsl, TpaHchoOpMalUs U aHATIU3

waveslim OcHoBHBIE BeHBIET-TIporpamMmbl 1151 BP

wavethresh  JlokanbHO cTanMoHapHbIC MOJETH BEHUBICTA A1 HecTalmoHapuoro BP
wmtsa Software to book Wavelet Methods for Time Series Analysis, Percival, Walden
Xts O06paboTka OCHOBAaHHBIX Ha BPEMEHHM KJIACCOB JIaHHBIX R

Zelig Perpeccun ams HaGM0IeHUH ¢ pa3HBIMU 3aKOHAMHU PacIpeieNIeHHH
Z00 NudpactpykTypa s peryIsipHbIM U HEpeTyIsipHbIx BP
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