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MC-15. MocneposartensHblii aHanus.



BuHomuansHoe pacnpepenenve
@00000

Z-kpuTepuii ana ponu

Boibopka: X" = (X1,...,Xn),X: ~ Ber(p);
Hynesas runotesa: Ho: p = po;
anbTepHaTuBa:  Hi: p > po;

P 7L n
cratucTuka:  Z (X") = S—=2i p=L1 5 X

[OCTUraemMblii YpoOBEHb 3HAYNMOCTU:

p(z) =1 —ncdf(z,0,1).

MC-15. MocneposartensHbiii ananus.



BuHomuansHoe pacnpepenenve
@00000

Z-kpuTepuii ana ponu

Boibopka: X" = (X1,...,Xn),X; ~ Ber(p);
Hynesas runotesa: Ho: p < po;
anbTepHaTuea:  Hi: p > po;

Gy’ P
Z(X™) ~ N(0,1) npu p = po (Haumenee bnaronpustHas
KoHpurypayms);

cratuctuka: Z (X") =

3=
IINgE
>

[OCTUraemMblii YpoBE€Hb 3HAYMMOCTN:

p(z) =1 —ncdf(z,0,1).

MC-15. MocneposartensHbiii ananus.



BuHomuansHoe pacnpepenenve
@00000

Z-kpuTepuii ana ponu

Mpumep: peknamHas kKamnaHus NaaHMpoBanach Tak, 4Tobbl obecneunTs
y3HaBaeMOCTb NpoAyKTa cpeaun ueneson aygutopun bonee 30%. Mocne
OKOH4YaHMsA KamMnaHnn I'IpOBOAI/ITCFI OI'IpOC C UEeNbO OUEHKN y3HaBaeMOCTVI.

Hy: ysHasaemocTb npoaykTa He npesbiwaet 30%.
H;i: ysHaBaemocTb npoaykTa npesbiwaet 30%.

Kak BbIbpaTh HaumeHbLINI JOCTATOUHbIA 06BEM BbIGOPKIN?

Hanpumep, ecnn uctuHHas ysnasaemoctb coctasnsieT 35%, To npu yposHe
3HaunmocTu 0.05 ans obecneveHns mowHrocTn 0.8 Hy>XHO onpocuTb

534 4yenosek.

MocneposatensHbiid ananus.



BuHomuansHoe pacnpepenenve
O®@0000

[NocTaHoBKa 3a4a41 nocCneaoBaTe/IbHOro aHajin3a

Boibopka: X = (X1,...,Xm),X: ~ Ber(p).

DukcnpyeMm «KOPUAOP» OTKJIOHEHWI 3HAYEHUSI MAPAMETPA P OT Do, KOTOPbIE
MOX>XHO CHUTATb HECYLECTBEHHbIMMU:

pL < po < pu

(xoTst 6bI OAHO M3 HEPABEHCTB — CTPOroe).

Hynesas runotesa: Ho: p < pr;
aneTepHaTua: Hi:p > pu.

MycTb AaHHbIE NOCTYNAOT NOCTENEHHO.
3agaya: nocTpouThL MPOBEPKY rMMOTE3 TaK, 4TOObI 06OATUCH KaK MOXHO
MeHbLIMM 00bEMOM BbIGOPKY.

MC-15. MocneposartensHbiii ananus.



BuHomuansHoe pacnpepenenve
[e]e] lelele}

[Mpouenypa nocnemoBaTeNlbHOrO aHaNM3a

Mockonbky pasmep BbIOOpKM HE DUKCMPOBAH, Mbl MOXEM (DUKCMPOBATbL
BEPOSITHOCTMN ownbok oboux poaos:

v — YpPOBEHb 3HaYMMOCTUN — [OMNYCKaeMasi BEPOSTHOCTb OLMOKMU NEpBOro poaa,
8 — ponyckaemas BEPOSITHOCTb OLWMbKM BTOPOro poaa.

cratuctuka:  dm (X™) = > X,
i=1

Beeném cnegytowme obosHaqeHus:

p— 1-py
" In 2U — p izpu ’

P 1-pg

1—

In A+ mln =2&

_ —pU
Tm = —————

In2u _ |p izpU

PL 1-pr
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BuHomuansHoe pacnpepenenve

[e]e] lelele}

[Mpouenypa nocnemoBaTeNlbHOrO aHaNM3a

Mpn KaXxpoM 3Ha4YeHUN M
9 dm > rm = oteepraem Hy, p > pu;
9 dm < am = npunumaem Hy, p < pr;
9 am < dm < Ty = NPOUECC NPOAOSKAETCS, AODABNAEM 3NEMEHT BbIOOPKNA.

d.p Region of rejection
for hypothesis H,

a, .
Region of acceptance
for hypothesis Ho

m

MC-15. MocneposartensHbiii ananus.




BuHomuansHoe pacnpepenenve
[e]e]e] lele]

MomeHT ocTaHOBKMN

Ha kakom anemeHTbl BbIBOPKM 1 NPON30AAET OCTaHOBKA Npoueaypbi?

n — cnyqaﬁHaﬂ BEMNYNHA, MOXXHO rOBOPUTb O eé MaTOXuNaaHnn:

L(p)lnB+(1—-L(p))lnA

pIn L (1 p)lni2e

Ep(n) =

Al —1
L) = m—pr

h onpenensieTcst Kak peleHmne ypaBHEHNS:
1-py
1-pp,

_ —pU

1 —pPL

Eyfn)

0 Do o ! 4
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BuHomuansHoe pacnpepenenve
O000e0

VYceuenne

Ecnn npn m = ng peweHne ewé He NPUHATO, HO BO3SMOXKHOCTN f0DaBNATH
3N1EMEHTbI BbIBOPKM BOnbLLE HET, NCNOABL3YEM CEAYIOWNA KPUTEPWIA:

o dny > w = otveepraem Hy, p > pu;
@ dm < % = npuHumaem Hy, p < pr.

daf

\ Region of rejection
for hypothesis H,

Region of acceptance
for hypothesis H,

n, m

MocneposatensHbiid ananus.



BuHomuansHoe pacnpepenenve
O0000e

[pynnupoeka HabarogeHwii

HabntogeHus moryt moctynaTte rpynnamu gi, ga,... No v 37eMeHTOB. Toraa
3Ha4YeHUs CTAaTUCTUKKN dy, CPABHUBAIOTCA C Ay, Tm TONMBKO MPU M = v, 20, .. ..

MocneacTeus:
@ yBENUYMBAETCA pa3Mep BbIOOPKM, NPU KOTOPOM MPOUCXOAUT OCTAHOBKA;

@ NCTUHHbIE BEPOSITHOCTU OLWIMOOK MOFYT 0Ka3aTbCsi 6Osblle HOMUHANBHBIX,
HO Npu 3TOM
/ B
NC IS

“1l-a

@
o <
1-8
TaK KaK BEJINHUNHbI ¥ N ,B O6bl‘-IHO Manbl, OTKJIOHEHNEM MO>XHO
npeHebpeuys.

MocneposatensHbiid ananus.



BuHomuansHoe pacnpepenenve
000

Z-KpnTepuii ans AByx poJei

Boibopkm: X7 = (X11,..., X1n, ), X1: ~ Ber (p1);
ng = (X217 EEE X2"2) , X2i ~ Ber (pQ) 5
Hynesas runotesa: Ho: p1 > pa;
anbTepHaTuBa: Hi: p1 < p2;
cratuctuka: 7 (X7, X?) = D1—Po , P = bimthona,
Vro-m ()
Z (X", X5?) ~ N(0,1) npu p1 = p2 (Haumenee
BnaronpusiTHas koHpurypauyms);

[OCTUraemMblii YpoOBEHb 3HAYNMOCTU:

p(2) =1—ncdf(z,0,1).

MC-15. MocneposartensHbiii ananus.



BuHomuansHoe pacnpepenenve
000

Z-KpnTepuii ans AByx poJei

Mpumep: nmeroTCa ABa TEXHONOrMYECKNX NPOLLECcca, KNACCU4eCKnii n
MOAEPHU3NPOBAHHBIN, D1, p2 — Aonu bpaka B HUX.

Hy: pons Bpaka B KJ1IaCCUHECKOM MpPOLIECCE He MeHblue aonu bpaka B
MOAEPHN3NPOBAHHOM.

Hi: pons bpaka B KNaCcCMYECKOM MPOLECCE MEHbLUE A0sn bpaka B
MOZEPHMN3NPOBAHHOM.

MocneposatensHbiid ananus.



BuHomuansHoe pacnpepenenve
(o] le)

AHasnor B nocnenoBaTe/IbHOM aHannse

MycTb 3HaveHUst x1;, T2; NOCTYNaOT napamu.
Bynem paccmaTpuBath TonbKO pasnuyarowmecs napsl — (0,1) n (1,0), a
ocTanbHble byaem oTbpacbiBaTh.

k1 = , ko= 15272 — puckn,

kg M — = .
%1 p1(1—p2) OTHOCUTENbHbIN PUCK!
du=1 & p; =p2,
s u>1 & p1 > pa,

du<l & p1 <p2.

DukcrpyeM «KOPUAOP» OTKIIOHEHNT % OT 1, KOTOPbLIE MOXHO CHMTATH

HE3HAYNMbIMI:
ur <1< uy

(xoTst 661 OAHO M3 HEPABEHCTB — CTPOroe).

Hynesast runotesa: Ho: u > uy;
anbtepHatuea:  Hi:u < ur;

INgE

cratuctnka: dp (X177, X3") = (1 — X14) Xoi.

Il
-

%
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BuHomuansHoe pacnpepenenve
(o] le)

AHasnor B nocnenoBaTe/IbHOM aHannse

KoHcTaHThI nocnenoBaTeNbHOro aHasinsa:

lnB—&-mlni vy

am = ———— &,
Inuy —Inur
17
InA+mln =24
——
Ty = —————=

Inuy —Inug

MomeHT ocTaHoBKM:

_ L( )lnB+(1— ( ))In A
]Eu (n)_ 1]’1 uU(l+uL 1 1+ug (pl (1_p2)+p2 (1_p1))7
u+1 uL(1+uU) 1+ugy

Al -1

L) = =%

h onpenensieTcst Kak pelIeHne ypaBHEHUSI
h

14w

uo 1- (ﬁ)

u+1 (uumm)h _ (1+uL)h
u(1+uy) 14uy
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BuHomuansHoe pacnpepenenve
[o]e] )

[pynnupoeka HabarogeHwii

HabntogeHus moryt nmoctynaTe rpynnamu gi, gz,... nap Bsibopok no
v anemeHToB. Ecnn npu atom BHYTpu nap BoIBOPOK HE yka3aHbl COOTBETCTBUS
3NEMEHTOB (Z14, L2i), CTAaTUCTUKY drm BbIYNCANTL HEBO3MOXHO.

Myctb v1 (gs) — 4mcno ycnexos B BoIbOpke M3 v HabntogeHunii Hag nepeoli

6ruHOoMManbHON COBOKYMHOCTBIO B rpynne g;, v2(g;) — Hag sTopoli. Torga ans

3TOiA napbl rpynn B Kadectse oueHkn Yucna nap (0,1) npumem sennumny
v1(9i)v2(g:)

v2(g:) — -
d, = gz <U2(gi) _ v (gi)va (gi)) .

y v
=1

nOCﬂeACTBI/IﬂZ aHaJNIOrN4YHbIE.

MocneposatensHbiid ananus.



HopmanbHoe pacnpepenenue
e0

Z-kpuTepuii gnsi CPELHEr0 HOPMaJIbHOFO PacnpefeneHunsi, O4HOCTOPOHHSISA
aJibTEpHaTKBA

bibopka: X" = (X1,...,Xn),Xi ~ N (i, 0°),0 nssectHa;
Hynesasi runoresa:  Ho: p < po;
anbtepHatusa:  Hi: p > pio;
cratuctuka: Z (X") = 2(/7\750;
Z(X™) ~N(0,1) npu gt = po (Haumenee bnaronpustHas

KoHpurypayms);

,EI,OCTI/IFaEMbIﬁ YPOBEHb 3HAYNMOCTN:

p(z) =1 —ncdf(z,0,1).

MC-15. MocneposartensHbiii ananus.



HopmanbHoe pacnpepenenue
e0

Z-kpuTepuii gnsi CPELHErO HOPMaJIbHOFO PacnpefeneHunsi, O4HOCTOPOHHSSA
aJibTEpHaTKBA

Mpumep: npu nomowwn npnubopa C M3BECTHON MOrPELLIHOCTBIO O N3MEPSIETCsI
KOHLEHTpaums BPeaHOro sewectsa B obpasue. Heobxogumo nposeputs, 4TO
OHa He MpeBbIWaeT NpeaenbHO J4ONYyCTUMOIA.

MC-15. MocneposartensHbiii ananus.



HopmanbHoe pacnpepenenue
(o] J

AHasnor B nocnenoBaTe/IbHOM aHannse

DuKcpyem «KOPUAOP» OTKIOHEHWI L OT fio, KOTOPbIE MOXKHO CHNTATb
HE3HAYUMbIMU:
pr < po < pu

(xoTst 6bI OAHO M3 HEPABEHCTB — CTPOroe).

Hynesas runotesa: Ho: p < ur;
anbTepHaTuBa:  Hi: p > uu;
m

cratuctnka:  dm (X™) = > X;.

i=1

MC-15. MocneposartensHbiii ananus.



HopmanbHoe pacnpepenenue
(o] J

AHasnor B nocnenoBaTe/IbHOM aHannse

KoHcTaHThI nocnenoBaTeNbHOro aHasinsa:

2
g lnB+m7uU+ML

= pr 2

Am, )

2
7 nA4mPUtHL

o = pr 2

Tm s

MomeHT ocTaHoBKM:
L(p)nB(1—-L(p)InA
ng — pg +2 (pu — po) p’

Eu(n) =
Ah -1
L(N):m,

_ bu At pn = 2p
pu —prL

h
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HopmanbHoe pacnpepenenue
[ Je]

Z-kpuTepuii gnsi CPEAHEr0 HOPMaJIbHOFO PacnpefeseHusi, ABYCTOPOHHSS
aJibTEpHaTKBA

bibopka: X" = (X1,...,Xn), Xi ~ N (y,0°),0 nssectHa;
Hyneeas runotesa: Ho: p = po;
anbTepHatuBa:  Hi: p # po;
. ny _ X—puo.
cratuctuka: 7 (X") = ST
Z(X™) ~ N(0,1) npu Ho;

,EI,OCTI/IFaEMbIﬁ YPOBE€Hb 3HAYNMOCTN:

p(2) =2 (1 —nedf(|z],0,1)).

MC-15. MocneposartensHbiii ananus.



HopmanbHoe pacnpepenenue
[ Je]

Z-kpuTepuii gnsi CPEAHEr0 HOPMaJIbHOFO PacnpefeseHusi, ABYCTOPOHHSS
aJibTEpHaTKBA

Mpumep: mHOrokpaTHble n3mepeHns NPubBOPOM C M3BECTHOI NOrPELLIHOCTbIO
ON1s1 MPOBEPKN HAanu4usi y npubopa CMeLeHus.

MC-15. MocneposartensHbiii ananus.



HopmanbHoe pacnpepenenue
oe

AHasnor B nocnenoBaTe/IbHOM aHannse

DukcMpyem CUMMETPUYHBIA «KOPUAOP» OTKJIOHEHUA (4 OT 1o, KOTOPbIE MOXHO
CHNTATb HE3HAYUMbIMU:

o
Hynesas runotesa: Hy: |E=£0| < §;
ansTepHatusa:  Hyp: |[E=HC| > 4

NgE

cratuctuka:  dpy (X™) =1Inch (g (Xi — MO)) .

k3

Il
-

KoHcTaHThI nocnenoBaTeNbHOroO aHaslnsa:
2

Am, :lnB—|—m(%7

2

Tm :lnA+m%.

MC-15. MocneposartensHbiii ananus.



Kputepuii xu-kBagpat

HopmanbHoe pacnpepenenue

000

seibopka: X" = (X1,...,Xn),Xi ~ N (i, 0°), 1 ssectHo;

Hynesas runotesa: Ho: o < og;
anbTepHaTuea: Hi: o > oo;

—1)s2
cratuctuka: X2 (X™) = %;
0

X2 (X™) ~ x%2_1 npu 0 = 0o (Haumenee Bnaronpusitas

KoHpurypayms);

0141~

[OCTUraemMblii YpoBE€Hb 3HAYMMOCTN:

D (X2) =1- chi?cdf(x2, n—1).

MocneposatensHbiid ananus.



HopmanbHoe pacnpepenenue
000

Kputepuii xu-kBagpat

Mpumep: He NpeBbIWAET N NOrPeLHOCTb Npubopa 3asiBAEHHOrO YpOBHS?

MocneposatensHbiid ananus.



HopmanbHoe pacnpepenenue

0e0
AHasnor B nocnenoBaTe/IbHOM aHannse

Dukcnpyem «KOPUAOP» OTKIOHEHUA T OT 0(, KOTOPbIE MOXHO CHMTATb
HE3HaA4YNMbIMU:

o < oo <ovu

(xoTst Bb1 OAHO M3 HEPABEHCTB — CTPOroe).

Hynesas runotesa: Hp: o < op;
anbTepHaTuea: Hi: o > oyu;
m
2
cratuctuka:  dpm (X™) = > (X5 — p)”.
=1

KoHcTaHThI nocnenoBaTeNbHOro aHasinsa:

3
°L

> — -z

UL CTU

MocneposatensHbiid ananus.



HopmanbHoe pacnpepenenue
ocoe

Cny4aii HEM3BECTHOrO CpeaHero

Ecnu cpepHee Hen3BeCTHO, NpeanaraeTcsi NCMOMbL30BaThb €ro BbIGOPOHHYIO
OLIEHKY:
& o 2
cratuctuka:  dm (X™) = > (Xi — X)~.

i=1
[pn 3TOM B nocnefoBaTeNnbHOM aHanAM3e HA M-M LWare BMECTO KOHCTAHT
Gy T HEODXOOUMO UCMOJIB30BATD Uim—1, Tm—1-

MocneposatensHbiid ananus.



MpuknagHasa craTucTuka
15. lNMocnepoBaTenbHbIli aHanms.

Psabenko Esrennii
riabenko.e@gmail.com
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