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TH[WERRN: SXggeVWed Ueading maWeUial iV:

SimXlaWion, Sheldon M. RoVV, ElVeYieU, 2013.
SimXlaWion Modeling and Anal\ViV, S¡Uen AVmXXVVen and PeWeU W. Gl\n SpUingeU, 2015.
InWUodXcing MonWe CaUlo MeWhodV ZiWh R, C.P. RobeUW and G. CaVella, SpUingeU, 2010.
NXmeUiVk SimXlaWion), Vill\ B k IYeUVen, DTU, 2007.

SXSSOHPHQWaU\ UHaGLQJ: Some oWheU bookV I conVXlW, copieV of VelecWed maWeUial aYailable aW DTU InVide

SimXlaWion Modeling and Anal\ViV, AYeUill M. LaZ, McgUaZ-hill, 2013 (5ed). ChapWeU 5 of ediWion 4.
ModeUn SimXlaWion and Modeling, ReXYen Y. RXbinVWein and Benjamin Melamed, Wile\, 1998. SelecWed maWeUial.

YoX do noW neceVVaUil\ haYe Wo VWXd\ WhiV ZealWh of maWeUial, indeed Whe coXUVe iV e[peUimenWal b\ naWXUe, Vo ideall\
\oX VhoXld be able Wo VolYe e[eUciVeV and pUoblemV b\ folloZing Whe lecWXUeV and Ueading Whe VlideV. HoZeYeU, moVW
VWXdenWV pUobabl\ aim foU moUe Whan WhaW, paUWicXlaUl\ VWXdenWV Zho aUe alUead\ qXiWe familiaU ZiWh Whe baVic concepWV
of pUobabiliW\ and VWaWiVWicV. The coXUVe UelieV Wo a high degUee on Whe DaniVh phUaVe ``AnVYaU foU egen l Uing'' (oZn
UeVponVibiliW\ of leaUning). In caVe \oX Ànd Whe coXUVe Woo eaV\ \oX aUe highl\ encoXUaged Wo dig deepeU inWo Whe
Ueading maWeUial and VolYe addiWional e[eUciVeV fUom Whe We[W bookV.

LHFWXUHV Zill be online. If Wime peUmiWV, all lecWXUeV Zill be pUeUecoUded. AV foU noZ lecWXUeV aUe pUeUecoUded foU Whe
ÀUVW WZo Weaching da\V. VWaUWing ThXUVda\ 4/6, 9.00. LecWXUeV Zill conWinXe XnWil Monda\ 15/6. 

  
CRPSXWHU H[HUFLVHV aUe caUUied oXW online indiYidXall\ b\ each VWXdenW. HoZeYeU, VWXdenWV aVViVW each oWheU in gUoXpV
of WhUee and oYeUlap of code iV accepWed aV long aV each VWXdenW demonVWUaWe indiYidXal conWUibXWion and
XndeUVWanding. ThiV appUoach iV neceVVaU\ aV a heaY\ ZoUkload on Whe TA'V iV e[pecWed. 

  
When help iV needed iW iV Whe gUoXp WhaW UeqXiUeV help UaWheU Whan Whe indiYidXal VWXdenW. When \oX need help, pleaVe
\oX Whe foUm 

  
Teaching aVViVWanW help UeqXeVW foUm. 

  
We hope WhiV Zill be an efÀcienW Za\ foU Whe VXpeUYiVion pUoceVV, bXW changeV mighW be needed aV Whe coXUVe
pUogUeVVeV. We hope foU \oXU XndeUVWanding, eYen if Whe ZaiW foU help in caVeV mighW end Xp being XnaccepWabl\ long. 

  
YRX aUH KLJKO\ HQFRXUaJHG WR IRUP JURXSV RI WKUHH VWXGHQWV LQ aGYaQFH LQ FaVH \RX aOUHaG\ NQRZ RWKHU FRXUVH
SaUWLFLSaQWV, ZKLFK \RX ZRXOG OLNH WR ZRUN ZLWK. TKHUH LV a JURXS KaQG-LQ FUHaWHG aW DTU IQVLGH, ZKHUH \RX
KaYH WR UHJLVWHU aV VRRQ aV \RX KaYH IRUPHG a JURXS. IW LV LPSRUWaQW WKaW aOO VWXGHQWV "KaQG LQ" XQGHU WKH
JURXS QaPH. YRX FaQ XSORaG aQ aGGLWLRQaO ÀOH ZLWK JURXS PHPEHU QaPHV, EXW LW LV QRW QHFHVVaUH\. AOO VXFK
JURXSV VKRXOG EH IRUPHG aQG UHJLVWHUHG QRW OaWHU WKaQ 1 SP (13.00) TKXUVGa\ JXQH 4. AIWHU WKH GHaGOLQH WKH
WHaFKHUV ZLOO IRUP JURXSV IRU VWXGHQWV, ZKR aUH QRW LQ a JURXS \HW. WH ZLOO WU\ WR WHaP \RX XS ZLWK RWKHU
VWXGHQWV IROORZLQJ WKH VaPH RU VXSSRVHGO\ VLPLOaU VWXG\ OLQHV. 

  
The compXWeU e[eUciVeV can be foXnd aW Whe end of WheiU aVVociaWed VlideVhoZ. The compXWeU e[eUciVeV mXVW be
docXmenWed in UepoUWV and handed in noW laWeU Whan WedneVda\ 17/6, pUefeUabl\ Monda\ 15/6. Each gUoXp of WhUee
VWXdenWV ZUiWe a common UepoUW ZiWh Whe indiYidXal coding aWWached aV appendiceV. The UepoUW VhoXld docXmenW WhaW
Whe e[eUciVeV haYe been VolYed. IW iV VXfÀcienW Wo pUoYide e[Wended lab noWeV, Zhich iV Wo be inWeUpUeWed aV compXWeU
code inWeUWZined ZiWh ploWV and WableV. The conclXVionV and leVVonV leaUned VhoXld be added in We[W. Nice hand
ZUiWing of WhiV We[WXal e[planaWion iV accepWable. 

  
SLPXOaWLRQ SURMHFW FUom Monda\ 15/6 XnWil ThXUVda\ 25/06, VWXdenWV Zill ZoUk on a VpeciÀc Wopic. A UepoUW of WhiV
ZoUk mXVW be handed in on ThXUVda\ 25/06, ZiWh a poVVibiliW\ foU an e[WenVion. Team Vi]eV can YaU\. HoZeYeU, WeamV
of 4-5 VWXdenWV aUe conVideUed moVW adeqXaWe. 

  
An\ OaQJXaJH implemenWing Whe moVW common pUobabiliW\ and VWaWiVWicV fXncWionV (e.g. R, MaWlab, P\Whon) can be
XVed. See e.g. R foU BeginneUV b\ EmmanXel PaUadiV 76 pp.

CoXUVe Slan:



All YideoV.
Da\ 1 - JXne 4, IQWURGXFWLRQ aQG GHQHUaWLQJ RaQGRP NXPEHUV

Reading: SlideV aUe inWended Wo be UeaVonabl\ VXfÀcienW 
RoVV (R13) ChapWeU 3 (C3) (limiWed infoUmaWion), R13C11, AVmXVVen and Gl\nn (AG07) ChapWeU 1
SecWion 1 (C1S1), (IYeUVen (I07) KapiWel 3 (K3)) SXpplemenWaU\: LaZ (L07) ChapWeU 7,
9.00 - 10.00 : InWUodXcWion. Slide VhoZ.

InWUodXcWion (Yideo).
ConWinXoXV Uandom YaUiableV (Yideo).
CondiWional denViWieV and coYaUiance/coUUelaWion - AppaUenWl\ pUoblem ZiWh blackboaUd, alWhoXgh
liYe VWUeaming Veemed Wo ZoUk (Yideo).

10.00 - 11.00 : GeneUaWing Random NXmbeUV. Slide VhoZ.
GeneUaWing Uandom nXmbeUV (Yideo).

11.00 - 12.00 : TeVWing Random NXmbeUV. Slide VhoZ.
TeVWing Uandom nXmbeUV (Yideo).
Chi-VqXaUe WeVW (Yideo).
KolmogoUoY-SmiUnoY WeVW (Yideo).
TeVW foU coUUelaWion (Yideo).

13.00 - 17.00 : CompXWeU e[eUciVe 1: GeneUaWion and WeVWing of Uandom nXmbeUV.

Da\ 2 - JXne 8, SaPSOLQJ IURP DLVFUHWH & CRQWLQXRXV DLVWULEXWLRQV
Reading: SlideV aUe inWended Wo be UeaVonabl\ VXfÀcienW 
R13C4, R13C5, AG07C2S2, AG07C2S3, I07K4
9.00 - 10.00: Sampling fUom DiVcUeWe DiVWUibXWionV. Slide VhoZ.

GeneUaWion of diVcUeWe Uandom YaUiableV (Yideo).
Simple UejecWion meWhod foU diVcUeWe Uandom YaUiableV (Yideo).
AliaV meWhod (Yideo).
GeneUal accepWance/UejecWion foU diVcUeWe Uandom YaUiableV NB! CameUa Vignal loVW, bXW WhiV one
VhoXld ZoUk an\Za\ (Yideo).

10.00 - 12.00: CompXWeU e[eUciVe 2: Sampling fUom diVcUeWe diVWUibXWionV.
13.00 - 14.00: Sampling fUom ConWinXoXV DiVWUibXWionV. Slide VhoZ.

GeneUaWing conWinXoXV Uandom YaUiableV - Whe inYeUVe WUanVfoUmaWion WechniqXe (Yideo).
GeneUaWing conWinXoXV Uandom YaUiableV - Whe inYeUVe WUanVfoUmaWion WechniqXe - Vome e[ampleV
(Yideo).
GeneUaWing noUmal Uandom YaUiableV (Yideo).
GeneUaWing h\peUe[ponenWial and EUlang Uandom YaUiableV (Yideo).

14.00 - 17.00: CompXWeU e[eUciVe 3: Sampling fUom conWinXoXV diVWUibXWionV.

Da\ 3 - JXne 9, DLVFUHWH EYHQW SLPXOaWLRQ
Reading: R13C7, RM98C1, I07C6
9.00 -10.00: DiVcUeWe eYenW VimXlaWion. Slide VhoZ.

DiVcUeWe EYenW SimXlaWion - eYenW b\ eYenW pUinciple (Yideo).
DiVcUeWe EYenW SimXlaWion - qXeXeing V\VWemV (Yideo).
DiVcUeWe EYenW SimXlaWion - oXWpXW anal\ViV (Yideo).

9.00 -10.00: DiVcUeWe eYenW VimXlaWion - feUU\ VimXlaWion e[ample. Slide VhoZ.
DiVcUeWe EYenW SimXlaWion - feUU\ VimXlaWion e[ample NB! CameUa Vignal loVW, bXW WhiV one mighW
ZoUk an\Za\ (Yideo). DUaZing fUom blackboaUd Wo compenVaWe foU loVW cameUa Vignal.

11.00 - 12.00: CompXWeU e[eUciVe 4: DiVcUeWe eYenW VimXlaWion.
13.00 - 17.00: CompXWeU e[eUciVe 4 conWinXed

Da\ 4 - JXne 10, SLPXOaWLRQ SRIWZaUH aQG VaULaQFH RHGXFWLRQ MHWKRGV
Reading: R13C9, AG07C5
9.00 - 10.00: SimXlaWion SofWZaUe. Slide VhoZ (dUafW) I decided noW Wo UecoUd a lecWXUe. IW iV a VofW Wopic. I
VXggeVW \oX Uead Whe VlideV, Zhich mighW giYe \oX Whe main meVVage. AnoWheU VeW of VlideV fUom a gXeVW
lecWXUeU on diVcUeWe eYenW VimXlaWion GXeVW lecWXUeU Daniel KaUn¡e SYendVen InWegUaWe
10.00 - 11.00: VaUiance RedXcWion MeWhodV. Slide VhoZ

VaUiance UedXcWion meWhodV, Whe cUXde MonWe CaUlo eVWimaWoU (Yideo).
AnWiWheWic YaUiableV (Yideo).
ConWUol YaUiaWeV(Yideo).
SWUaWiÀed Vampling, impUWance Vampling, common Uandom nXmbeUV(Yideo).

11.00 - 12.00: CompXWeU e[eUciVe 4 conWinXed & compXWeU e[eUciVe 5: VaUiance UedXcWion meWhodV.
13.00 - 17.00: CompXWeU e[eUciVe 4 & compXWeU e[eUciVe 5 conWinXed.

Da\ 5 - JXne 11, MaUNRY CKaLQ MRQWH CaUOR & SLPXOaWHG AQQHaOLQJ
Reading: R13C12
9.00 - 10.00: MaUkoY chainV. Slide VhoZ.

MaUkoY chainV (Yideo).



MaUkoY chainV - e[ample (I foUgoW Wo VWop VWUeaming - \oX VhoXld Vkip fUom 12:22, Zill ediW Zhen
Wime peUmiWV) (Yideo).

10.00 - 11.00: MaUkoY chain monWe caUlo. Slide VhoZ.
MaUkoY Chain MonWe CaUlo (MCMC) inWUodXcWion (Yideo).
MCMC MeWUopoliV-HaVWingV algoUiWhm (Yideo).
MCMC ibbV Vampling and ZUap Xp (Yideo).

11.00 - 12.00: CompXWeU e[eUciVe 6: MaUkoY chain monWe caUlo.
13.00 - 14.00: CompXWeU e[eUciVe 6 conWinXed.
14.00 - 15.00: SimXlaWed Annealing. Slide VhoZ. KiUkpaWUick eW. al. Science 1983.

SimXlaWed annealing an opWimiVaWion pUoblem (MCMC) inWUodXcWion (Yideo).
SimXlaWed annealing MeWUopoliV-HaVWingV algoUiWhm (Yideo).
SimXlaWed annealing WUaYelling ValeVman pUoblem (Yideo).

15.00 - 17.00: CompXWeU e[eUciVe 7: SimXlaWed annealing. The maWUi[ needed can be doZnload heUe.
PUepaUed foU MaWlab.

Da\ 6 - JXne 12, BRRWVWUaS
Reading: R13C8S7.3
9.00 - 10.00 BooWVWUap. Slide VhoZ.

BooVWUap moWiYaWion (Yideo).
BooVWUap empiUical diVWUibXWion (Yideo).
BooVWUap UeplicaWe NB! CameUa Vignal loVW, bXW WhiV one VhoXld ZoUk an\Za\(Yideo).

10.00 - 12.00: compXWeU e[eUciVe 8:BooWVWUap.
13.00 - 17.00: CompXWeU e[eUciVe 6,7 & 8 conWinXed.

Da\ 7 - JXne 15, PURMHFW VXJJHVWLRQV
PUeVenWaWion of pUojecWV PUojecW liVW.

Da\ 8 - JXne 16, SLPXOaWLRQ MRGHOLQJ, SWaWLVWLFaO DHVLJQ RI SLPXOaWLRQ E[SHULPHQWV PURMHFWV
Reading: LaZ and KelWon ChapWeU 5
15.00 - 15.30: SimXlaWion modeling. Slide VhoZ (dUafW)

LaVW cKaQge: 15/6 2020, b\ bfQ


