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AHHOTAIHUA

The goal of this course is to discuss a selection of seasonal time series models for economic and
financial forecasting with R. The first part starts by introducing seasonal and periodic time series
models for macroeconomic variables, and then progresses to more advanced seasonal models like
Generalized Additive Models (GAM), Trigonometric seasonality, Box-Cox transformation, ARMA
errors, Trend and Seasonal components (TBATS) models, and the Monash Electricity Forecasting
Model (MEFM), which are useful for dealing with electricity/gasoline/temperature data. Some of
these models can be used for applications in artificial intelligence.

1. Mecto nucunmiiunabl (MoayJsi) B crpykrype OIIOII BO

SIBnisieTcsl TUCUMIUIMHOM 10 BBIOOPY, N30MpaeMoii B 00s13aTETbHOM MOPSIIIKE.

2. O0beM AUCHUNIMHBI (MOAYJIS1)

O0beM AMCHUIIIMHBL (MOAYJsl) coctaBiseT 1 3.e., 36 akageMHUYeCKHX 4YacoB, B TOM yucie 24
aKaJeMUYECKHX Yaca, OTBEJCHHBIX HA KOHTAKTHYIO paboTy 0OyYarommxcs ¢ nmpemnojaBareneM u 12
aKaJeMUYECKHUX YacOB Ha CAMOCTOATEIbHYIO pab0oTy 00yJaromuxcsl.

3. ®opmart o0y4eHHs

OuHEbI

JIMCIMIUIMHY BeXyT TMpernoaaBarenu Kadeapbl ODKOHOMETPUKM M MaTeMaTUYeCKHX METOJIOB
SKOHOMUKH

4. BxogHble TpeOOBaHUs AJIs1 OCBOCHHS IMCUMILITAHBI (MO1YJIs1)
[IpenBapuTenbHbIe YCIOBUS OTCYTCTBYIOT

5. Pe3yabTaThbl 00y4eHU MO JMCHUILINHE (MOTYJIIO)

IInanupyemble pe3yJbTaThl
00y4eHHUsI MO AUCHUILINHE
(MoayJ110), COOTHECEHHBIE ¢
HHIMKATOPAMH J0CTUKEHUS

NHauKaTopbl 10CTHKEHUS
KOMIIeTEeHIIHIA,

KOMHeTeHI.[I/II/I BBINNYCKHUKOB peanmsyemble B HACTOsIIIel

AMCHUIJINHE (MOIlyJIe)l

KOMITeTEeHI Ui
Nupauxarop CIIK-1.1 Mo:xeT npoAEeMOHCTPUPOBATh
BJIaACHUC
3HaeTr METOABI METO4aMU MOACIIUPOBAHUA 1
Kommnerennus CIIK-1 P .
MOZJCIIMPOBAHUSA U MMPOrHO3UPOBaAHUA MOACIICU

IIPOTHO3UPOBAHUS MOJEJIEH |CE30HHBIX BPEMEHHBIX PS/IOB IIpU
CE30HHBIX BPEMEHHBIX PsJIOB [BBIIIOJHEHUH KOHTPOJIBHBIX 3aJaHUI

Nupuxarop CIIK-1.2

3HaHHE METOJIOB
MOJIETTMPOBAHUS U
[MPOTHO3UPOBAHMS MOJENIEHN
CE30HHBIX BPEMEHHBIX PSIAOB C
MCIOab30BaHueM R

JleMOHCTpanysi IOHUMAaHUS OCHOB
YMeeT NpUMEHATh METOABl  |[MOACIIMPOBAHUS U IPOTHO3UPOBAHUS
MOZCIIMPOBAHUS U MOJIEJIEH CE30HHBIX BPEMEHHBIX
IIPOTHO3UPOBAHUS MOJECIIEH  |[PSIIOB.

CE30HHBIX BPEMEHHBIX PsI0B




6. Conepxanne IMCHUILIHHBI (MOXYJIA)

HaunmeHoBaHMe pa3/ieNioB ¥ TEM TUCHMIUIMHBL | AyJ. 4achl
Introduction to Time Series Analysis with R 4
Benchmark models for seasonal data 8
Advanced models (part 1) 6
Advanced Seasonal (part 2 6

1. Introduction to Time Series Analysis with R [4 hours]
1.1 Introduction

1.2 Basic forecasting models

1.3 Basic models for seasonal data

2. Benchmark models for seasonal data [8 hours]
2.1 Decomposition methods for seasonal time series
2.2 Exponential smoothing

2.3 Seasonal-ARIMA (SARIMA)

2.4 Seasonal Regression

3. Advanced models (part 1) [6 hours]

3.1 Periodic Auto-Regressive Models
3.2 Generalised Addittive Models (GAMs) for Seasonal Data

4. Advanced Seasonal (part 2) [6 hours]
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)

7. CiucoK JIuTepaTypbl

- 1) Franses, P. and Paap, R. (2004), Periodic Time Series Models, Oxford University Press

- 2) Hyndman, R., and Athanasopoulos, G. (2018). Forecasting: principles and practice.
OTexts.

- 3) Wood, S. N. (2017). Generalized Additive Models: An Introduction with R (2nd ed).
Chapman Hall/CRC.

8. ®oH OLIEHOYHBIX CPEACTB

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) <- ¢(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) <- ¢("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, cetMonth, "15", sep ="-"))

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

ylab <- expression(Temperature ~ (degree*C))
plot(Temperature ~ Year, data = annCET, type = "1",ylab = ylab, main = "CET")
plot(Temperature ~ Date, data = cet, type = "1", 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









