Jlekmusa 12.

NHTepBajibHbIC OLIEHKH.

Toueunbie OIIEHKH MapaMeTPOB T€HEPATbHON COBOKYMHOCTH MOTYT OBIThH
INPUHATBL B KA4YE€CTBE OPUEHTHPOBOYHBIX, II€PBOHAYAIBHBIX PE3YyJbTATOB
00pabOTKK BBIOOPOUYHBIX MAaHHBIX. VX HETOCTATOK 3aKIIOYAETCS B TOM, YTO
HEU3BECTHO, C KAKOW TOYHOCTBIO OlleHUBaeTcs napametrp. Eciu s BBIOOpOK
00bIIOT0 00BbEMa TOYHOCTH OOBIYHO OBIBAET JOCTATOYHON (NPU YCIOBHUH
HECMEIEHHOCTH, 3(PQPEKTUBHOCTH M COCTOSTEJBHOCTH OIEHOK), TO IS
BBIOOPOK HEOOJBIIOr0 00BbEMa BOIMPOC TOYHOCTH OLIEHOK CTAHOBUTCA OYEHBb
BAJKHBIM.

BeeneM mnoHATHME WHTEPBAIBHOM OLEHKH HEU3BECTHOTO IapaMeTpa
reHepaIbHON COBOKYITHOCTH (MJIM CIydalHOW BEJWYMHBI &, OMpEAeTICHHON Ha
MHOKECTBE OOBEKTOB 3TOH TIe€HEPaTbHOM COBOKYMHOCTH). O003HAUYUM 3TOT
napametp yepe3 A. Ilo caenanHoi BbIOOpKE MO OMpPEAEIEHHBIM MpPaBUIIAM

HaiaeM yncia A, u A, Tak 9TOOBI BBITIOIHSIOCH YCIOBUE:!
P(A< A< 4) =P (4e(4y; 4)) =y

Yucna A, u A, Ha3bIBAIOTCS JOBEPUTEIBLHBIMM I'PAHULIAMHU, UHTEPBAN (4;, A;)
— J0BEpPHUTEJbHBIM HHTEPBAJOM Ui napamerpa A. Yucino y Ha3bIBaeTcs
J0BEPUTEIbHOI BEPOSITHOCTHIO WU HA/IEXKHOCTHIO CICITAaHHOM OLIEHKH.

Caauana 3amaercs HaaekHOCTh. OObIYHO ee BwIOMparoT paBHOU (.95,
0.99 unu 0.999. Torna BepOSITHOCTh TOTO, YTO MHTEPECYIOIIMI HAC MapaMeTp
nonan B uHTEpBa (A4, A;) nocrarouHo Beicoka. Uucino (4, + 4,) / 2 — cepenunra
JIOBEPUTENIBHOTO HMHTEpBaJia — OyJeT JaBaTh 3HAuYeHHE Mapamerpa A ¢
TOYHOCTBIO (A, — A;) / 2, KOTOpas MPENCTaBISIET COOOW TMOJOBUHY JIJTUHBI
JIOBEPUTEILHOIO UHTEPBAJIa.

['panunsl 4; u A, onpenenstoTcss U3 BHIOOPOUHBIX AAHHBIX U SBISIOTCS
GYyHKUMSIMU OT CIy4YaWHBIX BEIUYUH Xi, Xp,..., X, , & CJIEIOBATEIbHO — CAMH
cily4ailHple BenMMYMHbL. OTCIOJa — JOBEpUTENbHBIA UHTEpBan (4;, 4,) Toxe
ciydaeH. OH MOXKET MOKpPbIBaTh napameTp A uiu HeT. IMEHHO B TaKOM CMBICIIE
HY’)KHO TIOHUMaTh CllydailHOe COOBITHE, 3aKIoYalolieecs B TOM, YTO

I[OBepI/ITeJIBHHﬁ HHTCPBAJ IIOKPBIBACT YHCJIO A
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JloBepUuTeIbHBIN HHTEPBAJ AJI MATEMATHYECKOI0 OKUIAHU S
HOPMAJILHOTI'0 pacnpeae/JeHUus MPU U3BECTHOM TMCIePCHH.

[Tycte caywaitHas BenmuuuHa ¢ (MOKHO TOBOPHUTH O TEHEpaJbHON
COBOKYMHOCTH) paclpenesieHa 10 HOPMaJIbHOMY 3aKOHY, MJisi KOTOPOTO
m3BecTHa gucrepenst DE = o * (o > 0). U3 reHepaibHOH COBOKYIHOCTH (Ha
MHOXECTBE OOBEKTOB KOTOPOW OMpenesieHa ClydaiHas BEJIIMYWHA) EIaeTCs
BbIOOpKa 00beMa n. Beibopka xi, X,,..., X, paccMaTpUBaeTCs KaK COBOKYITHOCTh
1 HE3aBUCUMBIX CITyYalWHBIX BEJIUYHH, PACTIPEICTCHHBIX TaK ke Kak & (MOaXO0,
KOTOPOMY JaHO 0OBSICHEHHUE BBIIIE TIO TEKCTY).

Panee Taxxke 06CY)KI[EU'II/ICB M JIOKa3aHbI CJICAYIOMIME PaBCHCTBA!

Mx,= Mx, = ...= Mx, = M¢&,
Dx;=Dx,=...=Dx,= D¢
Mx =M¢,

Dx=D¢& /n;

JIOCTaToO4HO MPOCTO JAOKa3aTh (MbI JOKa3aTeIbCTBO OIYCKAaeM), 4YTO
cllydyailHas BeJIMYMHA X B JJaHHOM Clydyae TakKe paclpejiesieHa II0
HOPMAaJIbHOMY 3aKOHY.

O603HauMM HEW3BECTHYIO BenuuuHy ME uepe3 a u mogdepeM 1o

3aJIJaHHOM HaJIC)KHOCTH Yy 4ucClio d>0 Tak, YTOOBI BEITIOJIHSIIOCH YCIIOBHUC!
P(x—al<d)=y (1)

Tak kak ciy4aiiHas BeIMYMHA X paclpeesieHa Mo HOPMAILHOMY 3aKOHY
C MaTeMaTU4ecKuM oxujanueM Mx = ME= a n nucnepcueit Dx = DE/n= o

2
/n, TIOJTy4aeMm:

P(|x—a|<d)=Pla-d< x <a+d)=

_ o a+;l_—a @ a—d—a oD d-/n

3]
In In

o)
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Octanocs momoOpatb d TakuM, 4YTOOBI BBINOJHSIIOCH PABEHCTBO

d-In =y i O d-ln =7

o o 2

20

st moboro y €[0;1] MOXKHO TIO TabnHIle HAWTH TAKOE YHCIO f, YTO
A(t)= y/2. 3TO 4UCJO ¢ NHOT/Ia HA3bIBAIOT KBAHTUJIEM.

Tenepp U3 paBeHCTBA

ot
2.

OkoHYATENbHBIN Pe3yabTaT MOIYYHM, IIpeacTaBuB Gopmyny (1) B Buze:

ompeaesuM 3HaueHue d: d =

P(x—m<a<x+m)—7/
In n)

CwMmbicn mocieanei ¢GopMylbl COCTOUT B CJEAYIOIIEM: C HAJIEXKHOCTBIO )

JIOBEPUTENIbHBIA NHTEPBAI

ot _ ot
(x —ﬁ,x +ﬁj
MOKPBHIBAET HEU3BECTHBIM mapamerp a = ME TeHepalbHONM COBOKYITHOCTH.
MoxHO cka3aTh MHA4e: TOUEUHAsl OLEHKA X OIpejeiseT 3HaUeHUEe mapamerpa
ME ¢ TOUHOCTBIO d=0t /~/n ¥ HaJIEKHOCTBIO Y.
3adaua. Ilyctb uMeeTcsi TeHepaldbHas COBOKYIMHOCTb C HEKOTOPOH
XapaKTEPUCTUKOM, paclpe/ieIEeHHON MO0 HOPMalbHOMY 3aKOHY C JUCHEpCHUEH,
paBHoil 6,25. IlpousBenena BbIOOpKa oO0bemMa n = 27 W TOIY4EHO
CpEeIHEBBIOOPOYHOE 3HAUCHUE XapaKTepucTuku x= 12. HailTu noBepuTeabHbIM
WHTEpBaJl, TMOKPHIBAIONIMNA  HEU3BECTHOE  MAaTeMaTUYECKOE  OXHUJAHUE
UCCIIEYyEMOM XapaKTEPUCTUKHU TE€HEpPaIbHOM COBOKYNMHOCTU C HAJIEKHOCTBHIO
7=0,99.
Pewenue. Cravana no tabmuie qis ynkuuu Jlamnaca Haifiem 3HaUEHUE
t u3 pageactea @ () = y / 2 = 0,495. Ilo momy4eHHOMY 3HAYECHHIO

¢t = 2,58 onpenenum TOYHOCTh OLICHKU (WJIM MOJIOBUHY JIMHBI JOBEPUTEILHOTO
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uHtepBana) d. d = 2,5x2,58/ V27~ 1,24. Orcrona MOJIy4Ya€M HCKOMBI

noBepuTenbHbld nHTEpBAI: (10,765 13,24).

JloBepUTeIbHBbIN HHTEPBAJ AJI MATEMATHYECKOI0 OKUIAHU S
HOPMAJILHOTI'0 pacnpeae/JeHUs MPU HEU3BECTHOM M CIIePCHH.

[Tycte & — caywaiiHas BemWYHMHA, paclpeiesieHHas MO0 HOPMaJbHOMY
3aKOHY C HEM3BECTHBIM MaTEMaTUYECKUM OxuaanueM ME koTopoe 0003HAYNM
oykBori a . IlpousBenem BBIOOpKY oObema n. OnpeaecianuM CpPeIHIO
BBIOOPOYHYIO X M MCIPABICHHYIO BEIOOPOUYHYIO AHCIEPCHIO §° 10 H3BECTHBIM
dbopmynam.

Cinyvaiinas BeJM4YMHa

N

pacmpenaenena mo 3akony CTprofieHTa ¢ 7 — | cTeneHsMu CBOOO/IbI.
3amavya 3aK/04aeTcs B TOM, YTOObI 10 3aJAHHOM HAJEKHOCTH ¥ H 110
4Yhejay cremeHed cBoOoanl n — 1 HaiiTH Takoe 4uceao t, , YTOOLI

BBINOJIHSIJIOCH PABEHCTBO
<t, |=7y (2)

HJIN DKBUBAJICHTHOC PABCHCTBO

S B S
P(X—t},\/g<a<x+t7\/gj=7/. (3)

3mech B CKOOKax HAmNKMCAaHO YCIOBHE TOTO, YTO 3HAYECHUE HEM3BECTHOTO
napamMeTpa a TPUHAJIC)KUT HEKOTOPOMY MPOMEKYTKY, KOTOPBIA W SIBIISECTCS
JIOBEpUTEIHHBIM HMHTEpPBAJIOM. ETo TpaHUIl 3aBUCAT OT HAACKHOCTH ¥ , a
TaK)Xe OT TapaMeTPOB BHIOOPKHU X H S.

YroObl oONpenenuTh 3HAYEHWE ¢, IO BEIMYMHE J, PABEHCTBO (2)

npeoOpaszyeM K BUIY:
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e=ahiny 1o,
g Y
Tenepr mo Tabyiwuile AN CIyYaitHOW BETUYHUHBI f, PACTIPEICICHHON M0 3aKOHY
CrprofieHTa, 0 BEPOSITHOCTH | — ¥ U 4MCIly CcTeneHel cBo0o bl n — 1 Haxoaum
t,. @opmyna (3) 1aeT OTBET MOCTABICHHOM 3a1a4H.
3aoaua. Ha KOHTpOJNBHBIX HCHOBITAHUSAX 20-TH 3JIEKTPOJIaMIl CpEeaHss
MIPOJIOJDKUTEIILHOCTh UX paboThl OKazanach paBHo 2000 yacoB mpu CpemHeM
KBaJPaTUYE€CKOM OTKJIOHEHUM (pAaCCUUTAHHOM KaK KOpPEHb KBaJpATHBIN U3
UCIIPABIIEHHOMN BRIOOPOYHOI nucrnepcun), paBHoM 11-tu yacam. M3BecTHO, 4TO
MPOJIOJKUTENILHOCTh PAa0OThl JIAMITBI SIBJISIETCSI HOPMAJIBHO paclpeeeHHOM
ciyyaiiHOW BenuuuHOW. Omnpenenutb ¢ HaAeKHOCThIO 0,95 nOBepUTENbHBIM
MHTEPBAJ JIJII MATEMATUYECKOTO 0KUIAHUS 3TOW CIIy4allHON BEJINYVHBI.
Pewenue. Bennuuna 1 — y B nanHom ciyvae paBHa 0,05. [lo tabnuie
pactipenenenuss CTblofieHTa, NpPH YHCIE CTENEeHe CcBOOOIbI, paBHOM 19,
HaxoquM: ¢, = 2,093. Beruucium tenepp TOUHOCTHh omeHKH: 2,093x121/ J20 =

56,6. Otcrofa nojay4yaeM UCKOMBINA TOBEPUTEIbHBIA HHTEPBAJL:

(1943,4; 2056,6).

JloBepUTeJIbHbIH HHTEPBAJ sl JUCIIEPCHH HOPMAJIBHOTO
pacnpeeeHusl.

[TycTtp crmydvaiinas BenuuuHa & pacnpesiesieHa 1Mo HOPMaJbHOMY 3aKOHY,

s kotoporo nucnepcust D& nensBectna. Jlenaercst Beioopka oobema n . U3
2 )

Hee OIpeneNsieTcss WUCIpaBlIeHHAs BbIOOpOYHas aucnepcus s°. CiydaitHas

BCINMYHWHA

2 _(n—l)s2
X _7D§

2 .

pacmpeneneHa mo 3akoHy y° ¢ n —l crenensamu cBoOonbl. Ilo 3amanHoO#
. 2 2

HAJICKHOCTH ¥ MOKHO HAaWTH CKOJBKO YIOJHO TPaHUIl ;" U ),  HHTEPBAJIOB,

TaKHX, 4TO

Pl <2’ <2.)=7 (*)
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Haninem ;(12 51 ;(22 Y3 CICAYIOIINX YCIOBUM:

P(A<p’)=(1-y)2 (**)

P(Y2 ) =(1-y)2 (**%)

O‘-IeBI/II[HO, 4dTO IIPH BBIIOJIHCHHUN ABYX ITOCJICAHUX YCJIOBI/Iﬁ CIIpaBCJINBO

paBeHCTBO (*).

B Tabmumax nmns ciiyqaitHOM BeTUYWHBI Zz OOBIYHO MAETCsl PEIICHUE
ypaBHenus P(y” > ;(qz) = ¢ . U3 Takoil TaOauIbl IO 3a/laHHOM BEJIMYMHE ¢ U TI0
YHUCITy CTENeHEH CBOOONBI 7 — | MOXHO OINpEJCTUTh 3HAYCHUE ;(qz. Takum
06pa3oM, cpasy HaXOIUTCS 3HAUCHUE 7,° B popmyie (¥**).

Jl1st onpenerenust y,” mpeobpasyem (**):

P(rzp)=1-(1-y)2=(1+y)2

2
[TomyueHHOE paBEHCTBO MO3BOJIIET OMPEAEIIUTD 110 TAOJINIIE 3HAUEHUE ;.
. 2 2
Tenepsb, Korja HalIEHbI 3HAYEHUS ¥, U }, , IPEACTaBUM PaBEHCTBO (*) B

BUJIE
—1)S2 2
P 2<(’17< —y.
(Zl Dé Zz) Y

ITocnennee paBeHCTBO IiepenuineM B Takoil ¢opme, YTOOBl OBLIH
OTpENeJICHbl TPAHUIIBI  JIOBEPUTEIHLHOTO HWHTEpBaJia JUIsl HEU3BECTHOM

BeMuuHbI DE:

OTtcroga Jerko noxy4uTh (popmyily, O KOTOPOW HAXOAUTCS JTOBEPUTEIbHBIM

HHTCPBAJI IJIAA CTAHAAPTHOI'O OTKJIOHCHUSL !

PW<@<W =y (HHHkY
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3adaua. byaem cunurtath, 4TO IIyM B KAOMHAX BEPTOJETOB OJHOIO U TOTO
K€ THIA MPU pabOTAIOIMINX B ONMPECICHHOM PEXUME ABUTATEISIX — ClydaiHas
BEJIMYMHA, PACIpe/esIeHHas 10 HOPMaJbHOMY 3aKOHY. bbUIO Cily4ailHbIM
oOpa3om BbiOpaHo 20 BepTOJIETOB, U MPOU3BEICHBI 3aMepbl YPOBHS IIyma (B
nenubenax) B KaxAoOM U3 Hux. McopaBieHHas BbIOOpOYHas AHUCIIEPCUS
U3MEPEHUI OKa3anachk paBHOM 22,5. HallTu JOBEpUTENbHBIA HHTEpBAJ,
HAKpBIBAIOIIMI HEU3BECTHOE CTAHJAPTHOE OTKIOHEHUE BEIMYMHBI IlIymMa B
KaOMHaX BEPTOJIETOB IaHHOTO THUIA C HAZEKHOCTHIO 98%.

Pewenue. Tlo uncny creneneit cBo601bl, paBHOMY 19, U 110 BEpOSTHOCTHU
(1 — 0,98)/2 = 0,01 HaxomMM W3 TAGIMIEl PACHPENCNCHHS 7°  BEIMUHHY
7" =136,2. AnanormuneiM oGpasoM mpu BepositHoct: (1 +0,98)/2 = 0,99
nonydaeM y;> =7,63. Hcrombdys dopmymy (¥***), momydaeM HCKOMBIIt

JIOBEpUTENIbHBIN uHTEpBaI: (3,44; 7,49).



