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Pabouas nporpaMma kKypca pazpaboTaHa B COOTBETCTBUU € peain3yeMbIMU B MI'Y 0CHOBHBIMU
npodecCHOHAbHBIMU  00pa30BaTeNbHBIMM ~ TIPOTpaMMaMH  BBICIIETO  0Opa3oBaHUA,
pa3paboTaHHBIMHU Ha OCHOBE CAMOCTOSTENIFHO YCTAaHOBJICHHBIX 00pa3oBaTeibHbIX cTanaapToB (OC
MI'Y) o HanpaBIeHUAM ITOATOTOBKY/ CIIEUATBHOCTSIM BBICILIEI0 00pa30BaHMsl, B COOTBETCTBUU
¢ deznepanbHBIMU TOCYAApPCTBEHHBIMU OOpPa30BaTEIbHBIMU CTAaHAAPTAMU II0 HAINpaBJICHUSIM
MOJTOTOBKHM/  CHEIMAJIBHOCTSM  BBICIIETO  OOpa3oBaHUs, YTBEPKICHHBIMH  INPHKA3aMH

MunoOpnayku Poccuu.



1. Mecro kypca B ctpykrype OIIOIL: sBnsieTcst aucuuruiinHoil 1o BeIOOpY, H30HpaeMoii B 0053aTeIbHOM TTOPSIKE

2. IInanupyemsble pe3ynbTaThl 00YUeHUs 110 Kypey

IInanmpyemsble pe3yJbTaThl 00y4eHHs MO Kypcy

3HaTh:

MeToapl MOAETUPOBAHHUS U MPOTHO3UPOBAHUS MOJIEIEH CE30HHBIX BPEMEHHBIX PSJIOB C

HCIoIb30BaHueM R.

MeTo b1 MOACTMPOBAHUS U IPOTHO3ZUPOBAHUS MOJIEJICH CE30HHBIX BPEMEHHBIX PSJIOB.
YMmerb: [I[pUMEHATH METOIBI MOJECTUPOBAHUS U IPOTHO3UPOBAHUS MOJIENIEN CE30HHBIX
BPEMEHHBIX PSIJIOB.

Baagern:

JleMoHCTpanus BiIaieHus METOJIaMU MOJEIIMPOBAHUS U IPOTHO3UPOBAHUS MOJIETIEN CE30HHBIX
BPEMEHHBIX PSIZI0B IIPU BBIITOJTHEHUH KOHTPOJIBHBIX 3aJaHUM.

JleMoOHCTpanus MOHUMaHUs OCHOB MOJIEIIMPOBAHUS U IIPOTHO3UPOBAHUS MOJENEH CE30HHBIX
BPEMEHHBIX PSJIOB.

3. O6beM mucuuiuinHbl (Moayiis) 1 3.e., B TOM umcie 24 akaJleMHUYECKUX YacOoB Ha KOHTAKTHYIO pab0oTy 00ydaroImuxcs ¢ MpernoiaBaTesiem,
12 akaIeMU9YEeCKHUX YacOB Ha CAMOCTOSTEIILHYIO pPa00Ty 00yUJarOIIUXCSL.

4, ConepxcaHI/Ie KypcCa, CTPYKTYPUPOBAHHOC 110 TCMaM (pa3zLeJ1aM) C YKa3aHUCM OTBCACHHOT'O Ha HUX KOJIMYECTBA dAKAACMHUYICCKUX YaCOB U BUbI y"le6HI>IX

3aHATUI
HaumenoBanue u | Beer B ToMm uncie
KpaTKoe coJepskaHue | 0 KonTakTHast paGora CamocrosiTeqibHas padoTa 00y4aronerocs
pas3aenoB U TeM | (4ac (pabora BO

bl)
AUCHUIIAHBI (MOIYJIA), B3aMMO/JAeHCTBHH C Buabi pador Yacol

npenoaaBaresiem)

®opma NPOMEKYTOYHOM Buovt konmaxmmoi
arrecTaluu no paoompl, uacol




AMCHUNInHe (MOLYJII0) 3aHsATUA
JICKHMOHH
Oro TuIiia
TEMA 1 .Introduction to BaHsThs
Time Series Analysis with JTEKIIMOHHOTO
R THUIIA
1.1 Introduction
1.2 Basic forecasting
models
1.3 Basic models for
seasonal data
TEMA 2. Benchmark BaHsTus
models for seasonal data TIEKIIHOHHOTO
THUIIQ
2.1 Decomposition methods
for seasonal time series
2.2 Exponential smoothing
2.3 Seasonal-ARIMA
(SARIMA)
2.4 Seasonal Regression
TEMA 3. Advanced models SaHgaTH
(part 1) TIEKITHOHHOTO
THUIlA

3.1 Periodic Auto-
Regressive Models

3.2 Generalised Addittive
Models (GAMs) for
Seasonal Data




TEMA 4. Advanced
Seasonal (part 2

SaHaTUA
ITEKIIMOHHOTO
THIIA

4.1 Dynamic harmonic
regression and STL with
multiple seasonal periods
4.2 TBATS models

4.3 Forecasting electricity
consumption: a
comparison of models
4.4 Long-term

probabilistic

forecasting of

electricity

demand: the

Monash

Electricity

Forecasting

Model

(MEFM)

IIpomexxyrouynas
aTTecTalys: 3a4eT

Hroro

36

| 24

12




5. @DoHJ O1LIEHOYHBIX CPE€ACTB 1Jisl OHCHUBAHUS PE3yJibTaTOB Oﬁy‘leHI/Iﬂ Mo Kypcy:

List of theoretical questions that can be asked in the exam:

- Discuss simple forecasting methods (Average method, Naive method, Seasonal naive method, Drift method) and the Box-Cox transformations
- Discuss basic models for seasonal data: Seasonal Dummy variables and Harmonic regression with Fourier terms

- Discuss decomposition methods for seasonal time series: X-11, X-12-ARIMA and X-13-ARIMA, SEATS decomposition, STL decomposition

- Discuss basic exponential smoothing methods (Simple Exponential Smoothing, Holt’s method, Holt-Winters additive/multiplicative methods
- Discuss Innovations state space models: ETS models

- Discuss Seasonal-ARIMA models

- Discuss dynamic harmonic regression and models for complex seasonality (TBATS, STL with multiple seasonal periods)

- Discuss Periodic Auto-Regressive (PAR) models

- Discuss how to test for periodic unit roots

- Discuss splines and GAM models

- Discus the Monash Electricity Forecasting Model for the Long-term probabilistic forecasting of electricity demand

Example of applied question:

A friend of yours shows you this R code that is supposed “to do something” with the data of the central England temperature, which is available
from the UK Met Office. Discuss it step-by-step.

CET <-url("http://www.metoffice.gov.uk/hadobs/hadcet/cetml16590n.dat") on.exit(close(CET))
cet <- read.table(CET, sep =", skip = 6, header = TRUE, fill = TRUE, na.string = ¢(-99.99, -99.9))
names(cet) <- c(month.abb, "Annual") head(cet)

cet <- cet[-nrow(cet), ]

rn <- as.numeric(rownames(cet)) Years <- rn[1]:rn[length(rn)]

cet <- cet[, -ncol(cet)]

annCET <- data.frame(Temperature = cet[, ncol(cet)],Year = Years)

cet <- stack(cet)[,2:1]
names(cet) <- c("Month","Temperature") cet <- transform(cet,
Year = (Year <- rep(Years, times = 12)), nMonth = rep(1:12, each = length(Years)))
cet <- cet[with(cet, order(Year, Month)), ]
cet$Date <-lubridate::ymd(paste(cet$Year, cetsMonth, "15", sep = "-"))


http://www.metoffice.gov.uk/hadobs/hadcet/cetml1659on.dat

cet <- transform(cet, Time = as.numeric(Date) / 1000) head(cet)

ylab <- expression(Temperature ~ (degree*C))
plot(Temperature ~ Year, data = annCET, type = "I",ylab = ylab, main = "CET") plot(Temperature ~ Date, data = cet, type = "I", ylab = ylab)

require("mgcv")
m <- gamm(Temperature ~ s(nMonth, bs = "cc", k = 12) + s(Time),data = cet) summary(m$gam)
layout(matrix(1:2, ncol = 2)) plot(m$gam, scale = 0) layout

o [lIkana u KpUTEpUH OLICHUBAHMS: 3a4eT / He3aUET
o SI3bIK mpernoaBaHus : aHTJIUHACKHA.

o IIpenonaBarens (nmpenogaBarenu) : 1.3.H. @anTammnu Jlean



