Teopvm BepOHTHOCTEﬁ n mMmatemMmatTndeckas CTtTaTuCTtuka

LleHTpanbHas npegenbHas Teopema.

Ine6 Kapnos

BLUB BusHec-uxdopmaTtuka



HanomuHanue: JlnHeiiHas komMOMHaUMa cny4aiiHbix BeNYUH

Mpeanonoxum, 4to y Hac ectb X n Y — paBe cayuaiinbie Benndntbl. Cnepytouwime ceoiicTea pabotatoT s nwoboii
BO3MOXHOI MpUpPOAbl 3TNX NEPEMEHHbIX.

1. Jlunelinoe cBoiicTeo MaTemaTudeckoro oxuganus: E[aX + bY] = aE[X] + bE[Y].
2. [ucnepcus nuHeiinoli komburnauun: Var[aX +bY] = a?Var[X] + b*Var[Y] + 2ab (E[XY] — E[X]E[Y])

3. Ecnu X n'Y nesasucumsl: Var[aX +bY] = a®>Var[X] + b*Var[Y].



NnniocTpatuBHbii npumep

DYHKLUMUS OT ABYX BUCKPETHbBIX CAyHaliHbIX BENNYUH

Mpeanonoxum, 4to Mbl bpocaem aga 6-rpaHHbIX Kybuka, He3aBUCMMBIX Apyr oT apyra. B utore mbl Habntogaem
AanckpeTHbIl ciyyaiinbill Bektop (X, YY), rae X n Y — ciyvaliHble BeNMYNHbI, COOTBETCTBYIOLME BbINABLIUM YNCIAM
Ha Kaxxgom n3 Kybukos. [Mockonbky cywiectByeT 36 pasnuMyHbIX nap, COBMECTHasi (DyHKLNS BEPOSITHOCTM 3aaeTcst
kak: P(X =, Y =y;) = 2.
Beegem HoByto cnyuaiinyto sBenuumnny T' kak dyrkymio ot X nY: T = f(X,Y) = X + Y. Moctpoum dyHkumio
BEPOSITHOCTU ANst cny4aiiHoli Benunyusl 1.



NnniocTpatuBHbii npumep
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NnniocTpatuBHbii npumep
Tabnuua dyHKUNN BEPOATHOCTY
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[MpomexxyTouHbli BbIBOA,

Mebl Ha o4eHb NPOCTOM NpUMepe MOXeM NpoHabntofaTe, Kak (OyHKUNS BEPOSITHOCTU CYMMbl OfNHAKOBO
pacnpefeneHHbIX ANCKPETHBIX BEJIMYMH MONYYaeT ‘ycuneHune' B LEHTPasibHbIX 3HAYEHUSX, TaK KaK K 3TUM
3/1EMEHTAPHLIM UCXO4aM MpUBOAAT Bonblue KOMOMHALWUD N3HAYANBHBIX BEIUHVH.



LleHTpanbHas npegenbHas Teopema

Mpeanocbiiku

® Mycts X, Xy, ... — NOCNEAOBATENLHOCTL HE3ABUCUMBIX CyHaliHbIX BENYIH, B3ATLIX U3 OFHOMO M TOrO Xe
pacnipesenenns, T.e. BCe X; UMEIOT OAMHaKOBOEe MaTeMaTudeckoe oxupanne F[X] = p, ogunakosyio
avncnepcuio Var[X] = o2 < oo.

® Mbl KOHCTPYMpYEM HOBYIO CyHaiiHyIO BEIMUUHY KaK HaCTUHHYIO CYMMY NepBbiX 1 CyqaiiHbix Benuunt X;:

sn:ix,

® CornacHo CBOWCTBaM MaTEMaTUYHECKOrO OXUAAHWS U ANCMEPCUN, XapPaKTEPUCTUKI HOBOW CIyHalHON BEINYNHbI:

BlS,) = B [Z X] = Y- i) =

Var[S,] = Var[ Y X,L-] = i:Var[Xi} = no?

=1 i=1



LleHTpanbHas npegenbHas Teopema

LlenTpanbHas npepensHas Teopema: pacrpepesieHne Takoii ClyHaiiHoi BesmyuHbl S, CTPeMUTCS K
HOPMaNbHOMY pacnpeaeneHunto npu n — oo:

S, =Y ~ N(nu,no?)

[Oywro:
VreR P(S,<z) — P <x), rae Y ~ N(nu,no?),

n—oQ

4TO O3HAYAET, YTO B KAXAON TouKe = dyHKuMs pacnpegenerns Fg (x) cTpemntcs K hyHKLMN pacnpefeneHust
n

Fy-(x), T.e. oHm BykBanbHO "HaknaablBatoTCs” APYr Ha Apyra v Tenepb XapaKTepUsyT OfHY W Ty Xe Cly4vaiiHyto

BEJINHUHY.

Mpowe roeops: S,, ~ N (nu,no?), koraa n KOCTaTOHHO BEMKO.

Ob6biuHo "gocTaTouHo Bennko' 3to n > 30.



LleHTpanbHas npegenbHas Teopema

DopMynnpoBKa Yepes CTaHAAPTU3AL IO

® [lpoBogum onepaumio CTaHAAPTU3ALMN BBEAEHHOI paHee ciyvaiiHol BeAnUmMHbl S,,:

S

n

Var[S,] o\n

n =

® XapaKTepucTuKku:

av/n _U\/ﬁ_a\/ﬁzo
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Z,] = = L -1
Var(Z,| = Var Var o/n + Var +0

no

® Torpa roBopuM, 4TO:
VeeR P(Z,<xz) — P(Z<z), rae Z ~ N(0,1)

n—oo

Vnn npowe: ctaHgaptusoBaHHas YactudHas cymma Z,, ~ N (0,1), korga n JoCTaTOMHO BENMKO.
ObbiyHo Tpebyem n > 30.



