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Course description

Kypc «Teopust BeposTHOCTEI» SABISETCS MEPBBIM B PSIy BEPOATHOCTHO-IKOHOMETPHUUECKUX
KypcoB BepostHocTs — CTaTHCTHKA — DKOHOMETPHKA.
OcHoBHBIE 1IENIN Kypca
®  U3JIOXKHUTb OCHOBBI TEOPUU BEPOSTHOCTE;
e chopmHpoBaTH TEOPETUUYECKHE OCHOBBI JJISi HM3YyYEHUS MaTeMaTUYeCKOM CTaTHUCTHKU MU
SKOHOMETPHUKU;
® II03HAaKOMUTBCS C IPUHIUIIAMH BEPOSITHOCTHO-CTATUCTUYECKOIO MOJIEITMPOBAHUS.

Kypc cocTonT u3 ns1tm OCHOBHBIX YaCTEN:

OcHoBbI TEOpHS BeposTHOCTEN. [IpocTelimne BEpOATHOCTHBIE CXEMBI.

CrnyualiHble BEJIMUMHBI U CITy4aiiHbIEe BEKTOPHI.

[TpousBonsmme pyHKkunu. MHOroMepHOE HOpMaIbHOE paciipe/ieieHue.

[IpenenbHble TEOpeMbl: 3aKOH OOJBLIMX YHCEN, IEHTpalbHas MpeaeiabHas TeopeMa.
ACUMIITOTHYECKAST HOPMAJIBHOCTD.

5. OCHOBBI TEOPHH CITYIaHBIX TPOIIECCOB.
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Course requirements, grading, and attendance policies

[Ipennonaraercsi, 4YTO CTYACHTHI 3HAIOT MaTeMaTHYECKUH aHAIU3 M JIMHEHHYyI0 anreOpy B oObeme
CTaHJAPTHBIX YHHUBEPCUTETCKUX KYpPCOB.

Kypc coctout u3 yerbipHamuaté jekuuii (28 wacoB) um cemu cemuHapoB (14 dacoB). CTyneHTHI
JOJDKHBI  BBITIOJTHUTH IIECTh €KEHENENbHBIX JOMallHUX 3amaHuid. Kaxmas momamHss pabora
ouenuBaercs o 100-6aypHOM cucteme. OO1Ias oLeHKa 3a JoMallHue paboThl €cTh CyMMa OLIEHOK 3a
KaXayro paboTy, neneHHas Ha mecTb. 110 OKOHYaHMHM Kypca TPOBOAMTCS TMHCHMEHHBIN SK3aMEH,
onenuBaeMblii o 100-6asi1bHOM cucTeMe. Ha sk3aMeHe pa3pemieHo IMOJIb30BaThCs 3alHMCSIMU Ha
onmHOM JHcte Oymaru ¢opmata A4. Ouenka 3a kype (1o 100-6a//ibHOM CUCTEME) CKITaIbIBACTCS U3
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80% omenku 3a 3k3aMeH U 20% OIEHKH 3a JOMaITHUE pabOThl. ITA OlleHKA ePeBOAUTCS B OLLEHKY
1o nNATHOa/IbHOU cucTeMe. EC/IM olleHKa 3a 3K3aMeH MeHblIIle 25 6a/1/10B, TO He3aBUCUMO OT
OCTaJIbHBIX OLLEHOK CTYAEHT I0JIyYyaeT 3a KypC HeyAOBJIETBOPUTEJ/IbHYIO OLlEHKY.
[lepesk3aMeHOBKa UMeeT TOT e $popMaT, YTO U OCHOBHOM IK3aMeH.

Course contents
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I. OcHoBbI Teopuu BeposiTHOcTeil. [IpocTeiilnue BepoATHOCTHBIE CXeMbI (3 JIeKIIUH)

DKCHEPUMEHT CO CIy4alHBIM UCXOJIOM.

BepositHocTHOE mpocTpancTBo. CitydaitHbie coObITHS. [IeHCTBUS ¢ COOBITUAMH.

Koneunbie BeposTHOCTHBIE TmpocTpaHcTBa. Kilaccuueckass BEpOSITHOCTb.  DJIEMEHTHI
KOMOWHATOPHKH.

['eomeTpuueckast BEpOSATHOCTb.

VYcnoBHas BeposiTHOCTh. Dopmyna nosiHol BeposiTHocTH. Popmyna baiieca. HesaBucumblie
COOBITHS.

Oob1iee BepoATHOCTHOE MTpocTpaHcTBO. Curma-anreOpa ciydailHbIX cOOBITHI. BeposTHOCTD, ee
cBoiictBa. I[IpomomkeHre BEPOSITHOCTH C anreOpbl COOBITUH HAa TOPOKICHHYIO €l CHUTMa-
anredpy.

Il. Ciryuaiinble BeJIMYUHBI H CJIy4YaiiHble BeKTOPbI (6 JeKuuii)

CnyuyaiiHas Benu4HMHa, €€ pacmhperneieHue. JIUCKpeTHble UM HENpepbIBHbIC CllydalHbIe
BCIIMYNHBI.

UucnoBble XapaKTePUCTUKHU CIy4alHBIX BEIMUYUH (CpelHee 3HaueHUe, TUCIepCus, MeAnaHa u
T.IL.).

[IpuMepsl TUCKPETHBIX U HETIPEPBIBHBIX CITYyYalHBIX BEJIMYUH.

CrnyyaitHble BEKTOPBI UX paclpeaeaeHusl.

HezaBucumele cnyuaiinbie BenuunHbl. KoBapuarus, k0dQpPUIHEHT KOppesiun.

VYciioBHOE pacnpeiesieHHE.

I11. Ilpon3Boasimas pyHknusi. MHOroMepHoe HOpMaIbHOE pacnpenejeHue (2 JeKun)

Omnpenenenue mnpousBoasduied (QYHKIUHM CIydyailHOH BeJWYMHBI M CIy4alHOTO BEKTOpa.
CaolicTBa IPOU3BOJAIINX (QYHKIIHI.

MHoroMepHoe HOpMaIbHOE pactpezeienue. Ero ceorcraa.

Pacnipenienenusi, cBsi3aHHbIE C HOPMAJIbHBIM paclpeneieHueM (xu-kBajapar, CTbIOJEHTA,
®umepa). Jlemma Duriepa.

V. IlpenesbHbie TeOpeMbl (2 JIEKIHH)

Buasl cxonumocTeit mociaeaoBaTEIbHOCTEN CIIydYalHbIX BEJIMYHMH: ITOYTH HABEPHOE, B CPEIIHEM,
10 BEPOATHOCTH, IO PACIIPEICICHUIO.

CBs13b CXOAMMOCTH MPOU3BOASIINX PYHKIMHA U CXOAUMOCTH pacipeeeHUN.

Hepasencto UeoOrlieBa. 3akoH OONBIINX YUCEIL.

lentpansHass mpenenbHass Teopema. HopmanpHoe mnpuOIMKEeHHE OWHOMHAIBHOTO U
IyaCCOHOBCKOTI'O PacIpeIeIICHHM.

ACHUMIITOTHYECKAs HOPMAJIbHOCTbD.

V. OCHOBBI T€OpUH CJIy4YaitHBIX MpoueccoB (1 Jdexuus)

Cayuaitnsiii npouecc. KonedHOMepHbI€ pacipeneeHus ciydyaiiHoro rnpouecca.
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2. CranuoHapHbIE MPOIECCHI.

Description of course methodology
TeopeTuueckuii MaTepuasl, u3jaaraeMblil Ha JIEKIMSX, CONPOBOX/IA€TCSI MHOTOYHCJIEHHBIMHU
nprMepaMu. Ha ceMuHapax, B OCHOBHOM, peLIalTCs 33/4a4H 10 TeEMaM TEKYILUX JIEKIUH.

Bbi6opoyHble 3a/1a4M CEMHUHAPOB
3agayva 1. [lycte X — ciiyyailHas BeJIMYKMHA, UMelollasi HePEePbIBHYO CTPOr0 BO3PACTAILYI0
dyHkuuto pacnpegenenus F(x). Haligute pacnpegenenue caydailHol BeauduHbl F(X).

3apayva 2. [lycte X, X, — He3aBUCHMBbIe Cly4alHble BeJIMYUHBI, UMeEIOLHe reoMeTpuyecKoe
pacnpezeseHue: P(X, =k):qik_1pi, k=L2,., p;+q;=1,i=12.
(a) [lokaxkuTe, 4TO C/Iy4aliHas BeJIMYMHA Y =min(X,, X,) TaKXke UMeeT reoMeTpHUYecKoe

pacrnpezeneHHe.
(6) Haitaure E(Y).

3azayva 3. HaliTu cpefHee U MCIIEPCUIO TOKA3aTEJbHOU C1YYalHOW BEJIMYMHBL.

Sample tasks for course evaluation

Bbi60poYHbIe 33/]Ja41 AOMAIIHUX PaboT.
3agaya 1. [Ipu6op cocToUT M3 BYX 6J0KOB. BpeMsi 6e30TKa3HOU pabOThl KaXKA0T0 6JI0KA

1 1
MMeeT NoKa3aTesbHOe pacnpesie/ieHye ¢ napaMeTpamMu 4 = 5 A, = g’ pUYEM OTKa3 KaKJ0ro

6J10Ka MPOUCXOAUT HE3aBUCHUMO OT Apyroro. [[pubop BBIXOJUT U3 CTPOS, €CJIU XOTS Obl OAUH
6JI0K BBIXOAUT U3 CTPOsi. UeMy paBHO cpe/iHee BpeMsi 6e30TKa3HOU paboThl npubopa?

3agaya 2. Ha orpeske [0, 1] ocu Ox ciaydyaliHbIM 06pa30M BbIOMpaeTcs TOYKa (BCE MPOUCXOAUT
Ha KOOpAMHATHOM miockocTH). [lycTb X — paccTosiHUE OT 3TOM TOUKH 10 ToukH (0, 1). HallauTe
IJIOTHOCTD paclipefiesieHusl C1y4aliHON BeJTMYHHBI X.

3apava 3. [lycte X,, X, — He3aBUCHUMble [IyaCCOHOBCKHE CJlyd4aliHble BEJTUYUHBI C
napaMmeTpamMu 4, A, COOTBETCTBEHHO.

a) Haiitu ycnoBHoe pacnpepenenue p, (k) =Pr(X,=k|X;+X,=n), k=0,1,...,n.
6) Haittu E(X, | X, + X, =n).

Bbi60poUHbIe 9K3aMeHalMOHHbIE 33/1a4H.

3agaual 10 oukoB

Crnoco6HOCTb pabOTHUKA NPEANPUATHS ONUChIBAETCS CAyYaliHOU BeJIMYUHON €, KoTopas
MOXET NPUHUMATh 3HauyeHus 0 uau 1 ¢ paBHbIMU BEPOSATHOCTAMU. [[pOM3BOAUTENBHOCTD
paboTHHKa B TedyeHHe AHA t =1,2 ecTb Y, =0 +¢,, rae &, t =12 - npousBoJCTBEHHbIE LIOKH.

[IpeanosnaraeTrcs, 4To &;,&, — He3aBUCHUMble CIydalHble BeJIMUMHBI, He 3aBUCAILME OT 6 U
nprvHUMarole 3Ha4eHus1 0 U 1 ¢ BeposATHOCTSAMU ( U P, COOTBETCTBEHHO, P+(Q=1.
Hab6urofaroTcs Besim4yuHsl Y, Y,. HaliiuTe anocrepuopHoe pacnpefie/ieHre CIOCOOHOCTH 6 [

BCeX BO3MOXKHbIX 3Ha4YeHU HaOI0eHul Y, Y,.
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3agava 2

lycte A =[&,m], A =[&,,m,], A =[&,7,]' — He3aBUCUMBIe ABYMepHbIe CTaHJAPTHbIE
HOpMaJIbHbI€ BEKTOPbI, pACCMaTpUBaeMble KaK TOUKH Ha JIBYMEPHOH MJIOCKOCTH.

(a) HakipuTe pacnpegenenue AauHbl Meguanel AM, TpeyrosnbHuka AAA,.

(6) HaliguTe cpeHee 3HaYeHUE 3TOU AJIUHBI.

3agaya 3

1
WuTerpan J = Iex dx BbryucasietTcs MmetomoMm MoHTe-KapJio, T.e. pa3bIirpbIBaeTcs n
0

He3aBUCHUMBbIX CJ1y4YalHbIX BEJIUYHUH X,,..., X,, PABHOMEPHO pacnpesieseHHbIX Ha oTpe3ke [0,1], u
1 n
(%) X (%)
MHTerpaJ J oleHMBaeTCa BeJIMYMHON J, = —Ze i . HaliguTe 4nciio n Tak, 4TOGbI C
[ ey

BEepPOSTHOCTBIO, He MeHblel 0.95, BesimuuHa J, oT/iM4anachk 661 OT J He 6oJsiee, yeM Ha ¢ = 0.02.

Course materials

Required textbooks and materials
1. Sh. Ross. A First Course in Probability, Pearson, Prentice Hall, 2009
2. T'nepenko B.B. (1988). Kypc Teopuu BeposiTHocTel, MockBa: «Hayka».

Additional materials
1. A.H.lllupses. BepostTHocts, MIITHMO, 2011
2. Yuctsxos B.I1. (2000) Kypc Teopun BepositTHOCcTe#H (5-€ u3nanue). M., «Arapy.

Academic integrity policy

Cheating, plagiarism, and any other violations of academic ethics at NES are not tolerated.


http://www.nes.ru/dataupload/files/programs/econ/Documents/syllabi_2012-2013/Recursive_Macro_2013.pdf#page=1
http://www.nes.ru/dataupload/files/programs/econ/Documents/syllabi_2012-2013/Recursive_Macro_2013.pdf#page=1

