MeTOIH)I, OCHOBAHHBbIC HA MPEANOJIO0KCHUHN
HOPMAJIbHOCTH, U O0JIM3KHE K HUM

— JIuHeWHBIN U KBAAPATUUHBIA JUCKPUMHUHAHT
— JuckpuMmuHaHT Oumepa
— Jloructuueckast perpeccusi.

— Cnyqaﬁ HC3aBUCUMBIX NIEPEMCHHBIX.



HopmaJsibHoe pacnpenesieHne

OnHOMEpHEIH CITydaid.
3anaHsl P(y) U YCJIOBHBIE IJIOTHOCTH BEPOSTHOCTH ¢y(x),

y0{12}
_(X‘ﬁ’y)2

1 e Z(JyP .

py(x)= Toro,

CoBMeCTHAS IIJIOTHOCTh BCPOATHOCTHU

#(x.y)=:(x)P(1)+ #2(x)P(2).



Coemecmuasn njiomuocms eeposamuocmu

#(x1)

AN
/N ox2)

N
AN

\
7\




Ycnoenvie eeposamuocmu

DYHKIMHU YCIOBHOU BEPOSITHOCTH:

oo exd)_ g(xd)
01(x)=P(y=1/x)= o(x)  p(x)+o(x2)

92(x)=P(y=2/x)=1-gy(x).

BaitecoBckas peraromas GyHKIHS

f(x)=1, mpu 91(x)2 g2(x); 1(x)=2, mpm g1(x) < g2(x).



Ycnoenvie eeposamuocmu

gz(x)
\ //\ -
N . N,
//\ a \ 91(>f)
¢
N




Pazoenarowan ghynkyun

BaiiecoBckas pemaromas GyHKIHS

1 1(x)=0
f(x)_{z, 1(x)<0"

Paznenstommas ¢pyHkuums

ngl() n n x+nﬂ
()=tn- G = Aal) =g+ in oy

Jns HopManbHBIX TIOTHOCTEN

I T S
Mo e e )




Muozomepnwiit HOpMAILHBLIL 3AKOH

IlnoTHOCTE BEPOATHOCTH

1 -1 (x)
b= — e 20,

e Q)= (x = ac) (i)™ 0x= ),
My — BEKTOP CPEIHHX UL Kiacca Y,

Ay — KOBapuanMOHHas MaTpulia.






Pazoenarowan ghynkyun

IloacraBmsiem HOPMAJIBHEBIC IIJIOTHOCTH

21(x) = Q,(x) - Qy(x)+In]A 5| ~In|A,| + 2In B, - 2In P,
[ocne npeobpazoBanumit

21(x) = xAx+bx+c, rae

A=) -0 b=2m )T -2 ()
c=Hp (A2) "1z —Hy (A) g + 1N = InAy[+2In R ~2In R



Ouelmeanue napamempoe

ATIpHOpHBIE BEPOSTHOCTH KJIACCOB: R = Wk .

KomnoneHTs BeKTopa CPeIHHX

2% -

~k _
py =
. Nk iOly

OreHKa KOBapHAITMOHHON MaTPHUIIBI

M= T o )

| =
. Nkl



3aoaua Iris

7. X0 7. X2
Versicolou = | :
6 o nl.m 6 |- Virginica al.m
| me " mm® " T
.l Virginica . .
7 . //"5“ .
4 s 4
/ ’
3 Versicolou 3 Versicoloul
% X 1 X1
2 : |2 : |
4 5 7 8 9 4 7 9



3ameuanus

B peanbHBIX 3amagax AOBOJBHO PEIKO MOXKHO OOOCHOBATh
HOPMAaJIbHOCTh paclpeaecHUM.

Jaxxe ecim W3BECTHO, YTO pacHpeiesieHUsl JeUCTBUTEIHLHO
HOpPMAJIbHBI, 3TO HE TapaHTHPYET ONTHMAIbHOCTh BHIOOPOUHOM
pemaromeil QyHKIHH.

[Ipu OompmioM dYHCIie TEPEMEHHBIX W Malloil BRIOOpKE
MPUXOJIUTCS CTPOUThH pEIICHWE KaKk NpPH PaBHBIX MaTpUIaxX
KOBapHaluu.



JAuckpumuHanT @uepa

Wnes 3awiouyaercss B BBIOOpE  HalpaBieHUs, IIpH
NPOCLMPOBAaHUM BBIOOPKM Ha KOTOpoe 0O0pas3bl KIaccoB
OKa3bIBAIOTCS HanboJee yaanéHHbBIMH APYT OT Apyra

(D(W) = M '
SwatSu-

N .
e fy,y =Niyziwx' a (y' = y) — cpenHee,
=

a §W,y =Niy§(wxi —ﬁW’yY a (yI = y) — CpCI[HI/Iﬁ KBaapart

OTKJIOHEHUM MPOEKITUH.



Kpurepuit npuBogutcs Kk BULy

<P(W) = (W,Z{l - W,Zl_l)2 _ w' ( - [’—1)( 7, - ﬁ—l)T W

W (§1 + §_1}w w' Sw ’
N .
rne  Hy =N%ZX' a (y' = y) — cpelHee TOYEK BBIOOPKM Y-TO
i=1

~

Knacca, S, — BbIOOpOYHAs KOBAPHALMOHHAs MaTpuua Y-ro

Kimacca, S=§+S ;.
IMocnenusist popma KpuTepust UMeeT BUA OTHOLIeHHs Perest.
H3BecTHO, 94TO MakcuMyMm @ W) JOCTHTaeTCs PU

W=We = §_1(/:71 - ).



3ameuanus

BI:Ipa)KeHI/IC JJIA WCD OYCHb IIOXO0XKC Ha BBIPAKCHUC JIA

HOpMaNd K pa3dessiomeld TUIEPIUIOCKOCTH IS CiTydas
HOPMANBHBIX  paclpeleleHnii ¢  paBHBIMH  MaTpHUIIAMH
KOBapI/IaLII/II/I OTiuuve Wb B TOM, YTO BO BTOPOM Cilyyae

BMECTO S HCIIONB3YETCS _(lel +N 15 1)

MeTtop mpenmonaraeT OICHHBAaHWE IO BBEIOOPKE TOJIBKO N
mapamMeTpoB U He TpeOoBaTelIeH K 00bEMY BEIOOPKH.



Jlorucruveckasi perpeccust

Nmeem

gl(x) = P(y =1/ X) = p(1)¢1(x) +p(fl—()|;)(1)) I1—1()() .

[TopcTaBUM HOPMANTEHYIO MJIOTHOCTH

1
)= ey = 0w o).

roe W= %S_l(,ul - ,U_l) ,
Wo =3 0 S™ g ~ 444 74 +InP(1) - In P(2).



Cuzmouo

g (Z) = . 1_Z — TaK Ha3blBacMas JIOTHCTHYECKas (YHKIUS
+e

(vHOT A TaKKE HAa3bIBAEMAs CUTMOHIOM HIIH JIOTHT-()YHKIHEH).
Metoa TOTrUCTUYECKOM perpeccud OCHOBAH Ha OICHUBAHUU

GbyHKIIH YCIIOBHOU BEPOSTHOCTH MOJETBIO
0(x)=olwx+W,), B xotopoii W u W, — HacTpaHBacMmbic

0 Y 0 Tp
mapameTpel.

Ha mnpakTike mapaMeTpsl MOJEIH OOBIYHO OIICHHBAIOTCS
nyTéM MaKCHMHU3AIMUd KPUTEPHUs MpaBaonoqoous (yCIOBHOM
BEPOSATHOCTH BEIOOPKH).



Ciy4yail He3aBUCUMBIX IepeMeHHBIX

N3 dpopmyisl baiteca MoskeM 3amucaTh

g(x)=P(y=1/x)=

_ P(dx,y=1) _ 1
P y=1)+P(dxy=-1) ", 1-pPld/y=-1)"
S dDF’(0|>¢y=l)

Iycts P (dx/ y) = illP (dx i/ y) .

IToncTaBuB ATO TPOW3BENCHUE B MPEABIIYIIECE BBHIPAKCHHE,
ocJIe mpeoOpa3oBaHuil UMEEM



P gL )Pt
1‘Ptﬁm 1) Ell‘ptﬁgi(xj) lJ'
P(dx-,y=1)

rae gj(xj)=P(y=1/xj)=W

JlorapudmMupyem mocieHee BRIpaKEHUE U TOIydaeM
n
o™ (9()=(n=1(in p-inft- p))+ Zo(g; ;)
J:

rne o _l(u)=|n(%—1) — (¢yHknus, oOpaTHas CHIMOHUIY



3aMeTHM, YTO TIOJIYYECHHOE BBIPAKEHHE HMEET BH/T
JIOTHCTUYECKON perpeccuu, a MMEHHO

o=+ S o )

=1

npu W, =(n=1)(In p=In(1- p)), w; =1.



I'paHnubI NPUMEHNMOCTH BEPOATHOCTHOM
NOCTAHOBKH

IlaHHaﬂ 3a/1ada U3BECTHA KaK «mapaJOKC KOHBEPTOB».

Hrpoky npennaraercs BeIOpaTh OJMH U3 ABYX OJMHAKOBBIX Ha BUJ| 3aIl€4aTaHHbBIX
KOHBEPTOB C JICHbI'AMH, IIPUYEM H3BECTHO, YTO CyMMa B 0JJHOM 13 HUX B 10 pa3 Gosblue,
4eM B ApyroM. [Ipu 3ToM HIpoKy pa3pelaercst BECKPHITh OJHH KOHBEPT, HOCTIE Yero
PEIIUTSH, 3a0paTh €ro MM OCTABILHICS 3a1le4aTaHHBIM.

TIpenonoxkuM, 4To UIPOK OTKPBUI HAyra/| B3SThIi KOHBEPT 1 0OHapyx i1 B HEM 10
nosutapoB. [lomydaercs, 9To B JpyroM KOHBEPTE MOXKHO B PaBHOI CTEIICHH OXHIATh
cymmy B 1 nomnap wim B 100 nonnapos. B cpenaem nomyyaem 50 ¢ Hon0BHHOIA.

Crienyer 1M W3 9THX PACCyKACHHH, YTO UTPOKY BBITOJIHEE OTKA3aThCsl OT EPBOHAYAIBHO
BBIOPAHHOTO KOHBEpTa ¥ 3a0path cebe pyroit KoHBepT? MOXKHO I CYUTATH, YTO
MaTeMaTHYECKOe O)KHIaHNE BBIMIPHIILIA B 3TOM ciiydyae (U1 pACCMOTPEHHOTO [IPUMepa)
cocrtaBut 50,5n0/1apoB?



