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JoBeputenbHble MHTEpBasnbl AN PAa3HOCTU UCTUHHbIX A0NEn

MoTusauus
® B peanbHOM Mupe 4acCTO BO3HMKAET HEODXOAMMOCTL CPaBHUBATL LONN MEXAY ABYMs rpynnaMu:
® Kakas Bepcus caiita Nyylue KOHBEPTUPYET noceTuTeneli B nokynatenei?
® Kakasi MapKeTUHroBasi KaMnaHus 3¢pheKTUBHEE NPUBIEKAET KANEHTOB?
® Ha Kakoii Npon3BOACTBEHHONM IMHMN MeHblue bpaka?
® Kakoe nekapctso appekTnBHee neqnT 3abonesaHne?

® [lycTb p; — WCTUHHASA AONA B NepBOl reHepasbHOW COBOKYMHOCTU, Py — UCTUHHAS JONS BO BTOPOI
reHepanbHoli coBokynHocTu. Hac untepecyet pasHoctb § = p; — py.

® [lns busHeca, MapkeTuHra, MeANLVHbI N COLMONOTNN KPUTUYHECKN BaXKHO 3HATb, €CTb JIN CTAaTUCTUHECKN
3HAYMMas pa3HULA MeXAy AOAMU B ABYX rpynnax. JTO NO3BOJISIET NPUHUMATh OBOCHOBaHHbIE pelleHnst O
BblbOpe CTpaTernu, NPoAyKTa AU NeYeHNs.
HoBbIll BONpoc B CTaTUCTMKE: KaK MOCTPOUTL JOBEPUTENbHbIN UHTEPBAN A/Si PA3HOCTU Py — Py
Baxxnas npes: ecnn foBepuTenbHbIll MHTEPBaN ANS P, — Py HE COAEPXUT HYJb, 3TO O3HAYaeT CTaTUCTUHECKM
3HaYMMYIO pa3sHULY MEXAY AONSIMU B ABYX rpynnax.



ToueuHas oueHka ons pa3HOCTU UCTUHHBLIX Ao0nei
lMpeanonoxum, y Hac ecTb ciydaiiHas Beibopka X' = { X1, ..., X,,} us pacnpegenequs Beprynan c
P(X, =1) = py, n cnyyaiitas sbibopka ¥ = {Y7,..., Y, } n3 pacnpegenerns Beprynan ¢ P(Y; = 1) = p,.
Torpa obe cnyuaiinble BbIGOpKM - Npoueccsl BepHyann AnnHbl N M M COOTBETCTBEHHO.

Hac NHTEpEeCYyeT Pa3HOCTb NCTUHHbIX p,one|7| (I/I}'II/I, TO XK€ CaMo€, Pa3HOCTb BGpOﬂTHOCTQVI ycnexa):
0=p;—ps

Ecan n,m > 30, To no NTMJT:

~ 1-— R 1—
By~ N (pl’p1( p1)> Py~ N <p2,p2( p2)>
n m

Beeném ToueuHyto oueHky 6 = D; — D, — Pa3HOCTb ABYX BbIBOPOUHbIX AONENA.
1 2
7 % . 0 — 0 — pi(l—py) pa(l—py)
CsoiicTea TodeuHoit ouenkn: E[f] = p; —p,, Var[f] = BP0 .
adK KaK CyMMa ABYX HOPMaAJibHbIX CIN I-|aﬁHb|X BENYHNH — HOPMaJibHasaA Cn ‘*Ialeaﬂ BEINYHNHA:
y ABY: y y

- p(1—p po(l—p
9NN<p1—p2, l(n 1)+ 2(m 2))




JoBeputenbHble MHTEpBasnbl AN PAa3HOCTU UCTUHHbIX A0NEn

® Ecnu BbinonHexsl ycnosus ITMJ1, To peiictByem 3HakombiM cnocobom:

l—a=P(L<p —p,<U)=P(-U<—(p—py) <—-L)=

0—90

0-U 0-L
— < < — =P(7Za/2 <Z< za/2)
\/Var(0) /V(l’f’(é) \/Var(e)

P

® Haxogum Touky 2,5, Takyto, 4o P (Z > za/2> = 3, BbiNoJiHsieM obpaTHoe npeobpasoBaHue, 1 HaXOAMM
TEOPETUHECKNE TPaHNLbI TAKOTO JOBEPUTEILHOMO UHTEPBasIa:

PO pi(l—p pa(l—p L p(1—p po(l—p
L:pl_m_zap\/ (1=p) | 2ol =pa), U:pl—p2+za/2\/ 1=p) | 2ol —ps)

r4e P; U Py — UCTUHHbIE NapamMeTpbl (KOHCTaHTbI), KOTOPbIE 3aMEHSIOTCS Ha UX TOHeYHble OLEHKM Ha NpaKTUKe,
TaK KaK UCTWHHbIE MapaMeTpbl HENM3BECTHbI.



JoBeputenbHble MHTEpBasnbl AN PAa3HOCTU UCTUHHbIX A0NEn

Ha npaktuke (1 — «)100% posepuTenbHbIli MHTEPBaN AN Pa3HOCTU AONEN FreHepanbHbIX COBOKYMHOCTEN:

By — P =) | B0-F) o 4 - 5015
p1p2€<p1p2za/2\/ 1l 1)+ 2 2 y P1— P2t Zay2 ! 1422 2,

n m n m

rae Py, Dy — peanusaumn BoIBOPOYHBIX fONEN.



NnniocTpatuBHbie 3agayn

Mpumep 1: cpaBHeHUe Bepcuii caiiTa

KomnaHus npoBoanT cpaBHeHue ABYX BepCuii rnaBHOM cTpaHuubl caiita. Bepcus A nokasana 500 nonb3osaTtensm, n3
Hux 85 coBepwunum nokynky. Bepcus B nokasana 480 nonbsosatensm, us Hux 112 cosepwmnm nokynky. [Moctpoiite
95% poBepuTenbHLIN MHTEPBAN A1 Pa3HOCTU AOMeli KOHBEPCM MEXAY BEPCUSMU.



NnniocTpatuBHbie 3agayn

Pewenne
D1 = o = 0.17, Py = 442 = 0.233, 2 95 = 1.96:

0.17-0.83 n 0.233-0.767
500 480

, 0.17—0.233 + 1.96\/

_ 0.17 — 0.233 — 1.96
Pr=p2 € < \/ 500 480

017-0.83 0233 0.767>

= (—0.103,—0.023)

VHTepBan He COAEPXXUT Hyib, MOXXEM CAENaTb BbIBOA, 4TO Bepcusi caiita B nmeer cratuctuyeckn 3Hayqnmo bonee
BbICOKYIO KOHBEPCHUIO.



[JoBeputenbHbie MHTEPBanbl AN Pa3HOCTU MAaTEeMATUYECKUX 0XUJaHUiA

MoTtusauuns

® B KoMMepyYecKkux v Hay4HbIX UCCNEfoBaHUsAX DbIBaeT HEOOXOAMMOCTb CPaBHUTL CPefHNE 3HAYEHUSI MEXAY ABYMSI
rpynnamu:
® Kakasi npon3BOACTBeHHAs MHNS Bonee npoussoanTenbHa?
® Kakoii meTog obydeHnst faéT ny4lume pesynbTaTbi?
® B KakoM pervoHe Bbllle CPefHUi [OXOA HaceneHus?

® [lycTb ftyy — UCTUHHOE MaTeMaTNyeckoe OXKMAAHNE B NEePBOI reHepasbHOW COBOKYMHOCTH, [ty — WCTUHHOE
MaTeMaTU4ecKkoe OXUAAHNe BO BTOPOI reHepasnbHOli CoBOKYNHOCTU. Hac uHTepecyeT pasHocTb 6 = (1y — fiy.
® Ba)kHO 3HaTb, €CTb JIN CTaTUCTMHECKN 3HAYMMas pasHuLLA MeXIY MaTeMaTUCKUMU OKUAAHUAMU B [BYX
rpynnax. JTO NO3BO/SAET NPUHUMATL AafbHelwne 0bOCHOBaHHbIE PELLIeHUs.
HoBbiin Bonpoc: kak MOCTpouTb AOBEPUTENbHBIA WHTEPBAN ANt PA3HOCTU [y — fby !
Npes: ecnu foBepuTeNbHbIA UHTEPBAN A1 (L — [y HE COAEPXKNT HyJb, 3TO O3HA4aEeT CTATNCTUHECKN
3HAYMMYIO Pa3HULY MEXAY CPEAHUMMN 3HAYEHNAMU B ABYX rpynnax.



ToueuHana oueHka pa3HOCTU MAaTEMATUYECKNX OXKUOAHWI

Ecnn Ancnepcnn N3BeCTHbI

® [lpeanonoxum, y Hac ecTb Ae Hesasucumsbie Boibopkn: X = {X;,..., X, }, ¥ ={Y1,..., Y, }.
XapakTepuctuku Hassisaem 1y = E[X,], 0% = Var[X,], v cootsetctsenHo 1y = E[Y], 0% = Var[Y)]

e [lucnepcun 0% n 0% npeanonaraeM U3BECTHLIMM.

® Hac uHTepecyeT pa3HOCTb UCTUHHBIX MaTEMaTUYECKNX OXUAAHNIA:

0= px —py
® BBeefém TOUEUHYIO OLEeHKY =X-Y — Pa3HOCTb ABYX BbIBOPOUHBIX CPEAHUX.
~, ~ 2 2
* CeolicTea ToueuHoii ouenku: E[0] = py — piy, Var[f) = 2% + 72X
® [lpu n, m > 30 pabotaer UMT u pacnpeaenenne TodeuHoli ouerkn ans 6

~ a3 o2
O~ N — X 4 Y
(H‘X Hy s n + m )



JoBepurtenbHble MHTEPBAsIbl A1 PA3HOCTU MaTeMaTUYECKUX OXXUAaHUN
Ecnn gncnepcnn nseecTHbl
cnocobom:

® Ecnun BbINOJSIHEHBI ycnosua (60J1bLLII/Ie BbI60pKI/| Nnn HopMasbHoOe pacnpe,u,eneHVle), TO AeﬁCTByeM 3HAaKOMbIM
P

l—a=P(L<px—py <U)=PU<—(px —py) <—-L) =
¢y X —Y — (ux — py) v
X-Y-U X Y X-Y—-L
2 2 < 2 2 < 2 2 :P(_Za/2<Z<Za/2>
X 7Y JIx 4 % \/‘;x 5
7 tm - pos 7 tom
® Haxogum Touky 2, /o, Takylo, 4TO P (Z > za/2> = 5, BbINONHAeM obpaTHoe npeobpasoBaHume, U HaXoANM
TEOpeTUHecKne rpaHuLibl TaKOro JOBEPUTENbHOrO MHTEpPBasa:
2 2
— _ 0% oy — —
L:X*Y*ZO‘/Q —_— m7 U:X7Y+Za/2
rhe 0% n 02 — u3BecTHble gucnepcuy

(koHcTaHTHI).

[ +2 2
g o

X Y

= Jr —

n m



[JoBeputenbHbie MHTEPBanbl AN Pa3HOCTU MAaTEeMATUYECKUX 0XUJaHUiA

Ecnun pgncnepcun nssecTHbl
Ha npaktuke (1 — a)100% posepuTensHbIli MHTEPBaN A5 PA3HOCTU MAaTEMATUHECKUX OXKNAAHWIA:

2 2 2 2
= = 9% | 9% - - /9% | Oy
ul,u2€<:cyza/2 7+7,$*y+2a/2 n+>,

rae T, Yy — peannsaumu BbIGOPOYHBIX CPEeAHMX, a ag( n 0%, — W3BECTHbIE JUCNEPCUN UCCNefyeMbIX CayHaiHbIX
NpOLECCOB.



NnniocTpatuBHbie 3agayn

Mpumep 2: CpaBHeHne NPon3BOANTENBHOCTY ABYX MPOU3BOACTBEHHbLIX JINHUT
[MpousBofcTBEHHAS KOMNAHNS XOYET CPAaBHUTb CPEAHIOID NPOU3BOAUTENLHOCTD 4BYX MPOU3BOACTBEHHbIX JUHWIA.
V13BecTHO, 4TO CTaHAApPTHOE OTKJIOHEHWE NPOU3BOAUTENLHOCTI AJ1S MEPBOI IMHUM COCTaBAseT 0y = 12 egunuy,
npogyKLun B 4ac, a AN BTOPOI NMHUN — 0y = 15 efuHuL, npogyKLmmn B Yac.
Bbino nposeaeHo Tectuposarue: - Mepsas auHns: Boibopka n3 n = 40 4acoB paboTbl, CPefHAS NPOU3BOLUTENLHOCTD
z = 145 egnnuy/yvac - Bropas nunus: Beibopka ns m = 35 4acos paboTbl, CpeaHsisi NPON3BOANTENBHOCTL ¥ = 138
enuHnL/vac

1. Moctpoiite 95% poBepuTenbHbIA NHTEPBAN AN Pa3HOCTU CPEQHUX NMPOU3BOSUTENBHOCTEN ABYX JIMHNIA.

2. MoxeTe nn Bbl CAenaTh BbIBOA O TOM, Kakasi NuHus bonee npoussoanTensHa?



NnniocTpatuBHbie 3agayn

Pewenne
1. n =40, m =35,z =145 § =138, 0, = 12, 05 = 15, 2 995 = 1.96:

2 2 122 152
\/ﬁJrU—z: Y /364643 =1003~ 3.17
n m 40 35

[ty — iy € (145 — 138 — 1.96 - 3.17, 145 — 138 + 1.96 - 3.17) = (0.79, 13.21)

2. UNntepsan (0.79,13.21) He comepXnT Hy/b N NOJHOCTBIO HAXOZMUTCS B NONOXUTENLHON 0bnacTu. JTo o3Havaer,
YTO Mbl MOXEM C OMpefesieHHOl CTEMNEeHbIO NoJaraTh, YTO NEPBast JINHUS UMEET CTaTUCTUYECKN 3Ha4UMO Donee
BbICOKYIO MPOU3BOANTENLHOCTb, HeM BTOpasi.



NnniocTpatuBHbie 3agayn

Mpumep 3: cpeaHwnii Yek B pecTopaHe
MeHegyxep pecTopaHa XO4eT OLEHUTb CPEAHIO CYMMY 1M, KOTOPYIO NoceTuTesb TpaTuT Ha obeg. Mo Bbibopke u3
n = 36 nocetuteneii nonyyeHo BbibopouHoe cpepHee T = 3.60 (B gonnapax). VissectHo, 4To cTaHgAapTHOE

OTKJIOHEHWNE PACXOfOB OAHOro nocetutens pasHo o = 0.72.
Haiignute ypoBeHb AOBepusi, KOTOPOMY COOTBETCTBYET foBepuTenbHbIl nnTepean (3.5; 3.7) gns m.



!naul O Ans 3anuncen



NnniocTpatuBHbie 3agayn

[Mpyumep 4: pasHocTb goneli KoHBeEpCUN

CpaBHuBatoT aBe peknamuble kamnauuu. B nepsoii onpocunu n = 30 knueHToB, 3 Hux 13 cosepwunm nokynky. Bo
BTOpoii — m = 1.5n = 45 kaneHToB, n3 Hux 15 coepwuan nokynky. [MocTpoeHHbI LOBEPUTENbHBIA MHTEPBAN AN
pasHocTu goneli KoHsepcun p; — p, pasen (—0.07; 0.27).

Haligute ypoBeHb foBepusi 3TOro MHTepBana.



!naul O Ans 3anuncen



