TOYEYHbIE OLLIEHKU MAPAMETPOB PACINPEOENEHUA

Hycts usyqaercsa cnyvaltuas senmunHa X ¢ 3aKOHOM paclpeXesieRus,

3aBpHCAIIHM OT OOHOIO HJIH HEeCKOJbKHIX NapaMCETIPOB. Hanpumep, aTo Iapa-
MeTp a B pacnpeaenenun Ilyaccona { P{X = m} = %‘f;ﬂ HJIH 11apa-
METPBI @ ¥ 0 JJI HOPMAJIBHOTO 3aKOHA PACIPEIeeHAs.

Tpebyerca no Buibopxe X1, Xs,...,X,, nojy4yeHHo#t B pesyJbrare n
Habatogenn#i (ONbITOB), OHEHNTh HEM3BECTHBIA napameTp 6.

Cmamucmunecxotl oyenxotll 8, (nasee npocro — oyenxoll §) napame-
Tpa # TeOpeTHIecKoro pacupeneseHus Ha3bBaloT ero NpubimKe oS 3HA-
YeHKe, 3ABHCALIEE OT AaHHBIX BhIOOpA.

Ogesnano, YTO OUeHKA 0 ecTh 3HaYeHHe HEKOTOPOH (PyHKLWM pe3ysib-
raros Habmogenuil van cay4vaitnofl pesHuUHOM, T. €.

f =8(X1,Xa,...,Xn). (7.1)

Ouenka 8 apnsaerca caydaitHolt BenuunmHOl, TAK KAK ARNAETCHA (PYHK-
HHel He3aBHCHMBIX C. B. X1, X2,..., A, ; €CJIA NPOH3BECTH OPYIYIO BHOOGPKY,
Ta (PyHKUMA DpUMeT, BooDlLIe roBopA, APYroe 3HaYeHHe.

Onenxka 8, napamerpa 6 HaspiBaeTcs cocmoamenvhotl, eCIH OHA CXO-
JUTCH IO BEPOSATHOCTH K OLIEHMBAEMOMY ITapaMeTpy:

0, —— 0,
n—od

T. €. LA aiooro ¢ > ( BBEITIOJIHEHO

g.;op{iﬂn — 0 < s} ~1.
ITo o3BadvaeT, YTO ¢ YBEJIUYCHHEM 0OBEMa BLIOOPKW MBI BCe Drmxe
npnbKaeMcst X MCTHHHOMY 3HAMEHHIO NAPAMETpa ¢, T.e. HpaKTHYecKn
Joctosepuo &, = 6.
CroficTRO COCTOATENBHOCTH 00A3aTENIBHO Y1 11060T0 npaBHIIa OleHu-
Banust (HECOCTOATENIbHBIE OLEHKHE He MCIIOJIb3YHOTCH).



1. OneHka e mapaMeTpa Has3bIBACTCAH H{’(‘.H{’H(PHHGI}. CCJIH €€ MaTcMaTHYCCKOC

ORHIAHHEC PABHO OIICHHBACMOMY IIApaMETpy G:

M|G|=6.

Hecmelennas ouerka &y, napamerpa ¢ HasmBaerca Jgpdexmusnot,
€CTIM OHA MMEET HAUMEHDBUIYIO JUCIEDCHIO CPEIHM BCEX BO3MOMKHBIX HECMe-
MEHHBIX OIIGHOK napamMerpa &, 1. e. onerka &, sddekTurHa, ecim ee HuC-
NepCcHs MAHHMAJIBHA.,

To4YeUYHbie OLLeHKN MAaTeMaTUHEeCKOr0 OXNAAHNA U AUCNepcumn

[Tycrs wayuwaercst ¢.8. X ¢ mareMarwvecKuM oxunanonem a = MX n
mucuepcuelt 1) X; 06a napameTrpa HEN3BECTHHL.

Hyere 21, %2,. .., &y — BbIOOpKA, TOJYYEHHAA B PE3yALTATE HPOBEIIES-
HHA 7t He3aBRCHMBIX HabMogenntt 3a ¢, B. X, YITobbl momtiepkEyThH cny4ail-
HbI XapaxTep BeNWYHH Tp,T2,...,%,, HepenuueM ux B sune X, Xo,...
cor yXn, T.€ mon X; OyioeM NOHHMATH 3HAYEHHE C.B. X B ¢-M OIhITE.

MokHo nokasath, 4to0  Xep — (1/ n)Z(I) Xj ABIISIETCS COCMOAMENbHOU TOYEYHON

OLICHKOM MaTeMaTHYECKOro OKHAaHusI. MOKHO IMOKa3aTh TAaKXC, YTO JaHHasA OLICHKA SABJIACTCA

OIHOBPECMCHHO U Hecmemeuuoﬁ.

MO>HO TIOKa3aTh, 4TO B ClTy4ae AUCTIEPCHH COCTOSITEIHHYIO (HO CMEIIEHHYIO) OLIEHKY
. : 2
senmunHbl D(X) (0603Havaemoit Takke (52) JIAeT BhIpaKEHUE: Z(I)( Xj - ch) /n.

[Toyuennoe yncno, 0603Ha9aeMoe 00bIYHO KaK Dyygopounce , HA3BIBACTCS 6b100pOUHOI

JICIIEpCUEH.

MO’HO TIOKa3aTh, YTO HECMEIIEHHYI0  COCTOSITEIbHYIO OIleHKY BenmunHabl D(X) maer
: 2
BBIPKEHHE: Z(I)( X - ch) / (n-l). - UCNPABIeHHAA TACTICPCUSL.

HonyquHoe qucCI0 (ucnpaeﬂeHHoe 3HA4YCHHUC IlI/ICHepCI/II/I), 0003HaYaeMoe OOBIYHO KaK S2 .



IIpumep.
[TycTh MaHa BBRISOpKA 3HAueHHI crydaifHoil Bemmunmael X (BBIGOpKa 00BeMa

n =100 u3 regepaTbHOI COBOKYIHOCTH) (Tadmmma 1).

288 | 278 | 490 | 441 | 4806 | 446 | 476 | 448 | 471 | 470
294 | 537 | 748 | -3.3 579 | 855 | 827 | 5.65 | 7.23 | 7.95
295 | 244 | 789 | 245 | 5.90 | 245 | 2,67 | 2,50 | 2.67 | 251
516 | 440 | 912 | 552 | 1.56 | 846 | 1.34 | 5.69 | 9.57 | -1.07
520 | 499 | 9.00 | 847 | 6.55 | 288 | 6.78 | 572 | 6.10 | 0.13
423 | 5,15 | 639 | 439 | 6.56 | 578 | 6.85 | 440 | 6.23 | 0.56
423 | 299 | 646 | 6.88 | 9.63 | 422 | 358 | 6.57 | 585 | 9.35
433 | 3.24 | 997 | 699 | 522 | 893 | 3.69 | 6.58 | 7.09 | 5.68
438 | 327 | 7,19 | 175 | 5.29 | 1.96 | 3.71 | 1.99 | 2.31 | 2.30
567 | 390 | 738 | 394 | 533 | 398 | 3,79 | 408 | 412 | 4.12

TpedGyerca HalTH BBHIOOPOYHBIE OLIEHKH MAaTeMAaTHYeCKOT0 O:KHIAHHA,
THCIOEPCHH H CPEIHECKBAIPATHYSCKOTO OTKIOHCHHS CIVYAiHON BETHUHHEL X .
VKa3aThk CBOHCTBA 3THX OILICHOK.

OIEHKOH MAaTeMaTHYSCKOTO OKHIAHHA CIydaiHOH BETHYHHE X CITYKHT
BEIGOPOUHOE CpelHee 77l y ZY — 491”900 4.9129. Nannas

OLIEHKA 771 y = X SABIAETCA HECMENIEHHOH. 3(()eKTHBHOM H COCTOATENBHOII.

OmneHKOH IHCIIEPCHH CIyYaifHOH BeTHUMHEI .\  CIy/KaT BEIGOPOYHAA

JUCTICPCHA H I\[D,:[I'Iq)HlIH]]DBHHHElﬂ BHﬁDpD‘IH&H JUCIIEPCHA, BBMHCTACMEBIE TI0

dopmyzam:
) 1 " 2 3 1 .l
ST =— T =X =——-2985,1739-49129° =5,7152
n o3 100
, 1 5 n-S%* 10057152
S§ = _-Z(Tf—r)': = =5.7729
n—1 n—1 09




..; nr it L 72
OneHka S() ABIAETCH HECMENIEHHOI, 3((eKTHBHOMH. cocToATenbHOM. a S° —

-
CMCIIICHHAA, HEBEDLPEKTIIBHEIH. HO COCTOATENRHAA. CIeI0BATEIRHO. S 6 JacT JIyuIlee

NPHOTIKEHHE OLIEHHBAEMOI JHCIICPCHH. IIO3TOMY B JaTbHEHIINIX pacueTax B

2. A 2
KauecTBe OLIEHKH JHCIEPCHH HCIomb3yeTed Sq: Dy = 57

OneHka CPCIHCKBAIPATHYCCKOIO OTKIOHCHHA. ABIIAIOMIAACA HCC MEIIEHHOI,

3¢ dexTHBHOH, COCTOATEILHOII:

Gy =+ Dy =+/S5 =S, =2,4027.

HNHTEPBAJIBHBIE OLNEHKU

ITHTepBATbHOE OIEHHBAHHE MapaMETPOB pacOpelelIeHHA TeHepalbHOI
COBOKYITHOCTH COCTOHT B IIOCTPOSHHH JTOBEPHTETHHBIX HHTEPBAIIOE.

[Ipy NOCTPOSHHH JOBEPHTETBHBIX HHTEPBATOB BBOIAT B PacCMOTpPeHHE
CHelHAThHO I0J00paHHYI0 CTAaTHCTHKY K. paclpeaeneHHe KOTOpPOH H3BECTHO.

Hamnbonee pacnpoCcTpaHeHHBIMHE ABITAOTCA CTAaTHCTHEH., HMEHNTHE HOPMAIBHOC,

-

CTBIOOEHTA H ¥~ pacTpeleIeHHA.

Onenka HEM3BECTHOrO TMAPAMETPA HAZHIBACTCA UNMEPRGLALHOL, €CJIH
OHa ONPDENEJSIAETCA ABYMA “HCJIIAMH — KOHIAMHW HHTEPBAJIA.

3aiavy MHTEPRAJMBHOTO OIEHHBAHHA MOXHO C(POPMYJIAPOBATE TaK: IO
NAHHBIM BBIGOPRY MOCTPONTE yMCIoBOH mETepBaJi (01,62), OTHOCHTEILHO
KOTOPOTO C 3apaHee BLIODAHHON BEPOSTHOCTEIO ¥ MOXKHO CKA3aTL, UTO BHY-
TPH 9TOr0 KHTEPBAIA HAXOOUTCA TOIHOE 3HAYEHHE OLEHUBAEMOTO [1aPAMET-
pa {cM, puc. 62).

Pz

6 b

Wnrepean (fy,62), nakpeiBaouyft ¢ BEPOATHOCTHIO <Y UCTHHHOE 3HA-
9YeHHE NapaMeTpa §, Ha3blBAGTCA (JOBEPUMEADHIM UHMEPEALOM, & BEPOAT-
HOCTB 7Y — HOAJEHCHOCTNDIO OUEHKU WA JOGEePUMEssNOti 8EPOAMNOCTIDIO.



MHTepBanbHaa oueHKa mMaTtemMaTuydeckoro oxugaHumsa a=M(X)

HOpPManbLHO pacnpeneneHHon Ccriy4YanHoOW BerIMYMHbI

WmeeTcs cryyaiinasi BeIMYMHA, pacipeieiieHHas o HopMaibHoMy 3akony N(a;c).
IIycTth a — Hen3BecTHOE TOYHOE 3Ha4YeHHe M(X).

O003HaYNM Yepe3 Y BEPOSTHOCTH TOTO, TO Xep - © < @ < Xp+ O  mimn |a - Xp [+<O,
T.€. P(Xep -0 <a@<Xgp+ 0) =y (BEPOATHOCTb TOrO, YTO TOYHOE 3HAYEHUE a
oTnMyaeTcs oT NPUBNMKEHHOrO 3HaYEHNA MeHbLUe, YeM Ha O).

JloBepuTenbHBIH HHTEpBaT HILETCS B BUAC ( Xep - O ) Xop+ O )
A€ Xep = ( X1+Xo+ Xs...+ Xp) /N - TOMEYHAs OLieHKa napamMeTpa a.

3agaem 3HadveHue y . 1o aToMy 3HaAYeHMIO paccunTbiBaem 3HaveHue O .

l. Cnyqaﬁ n3BeCTHOro TO4YHOro 3Ha4yeHus1 o

Ecnu TOYHOE 3HaYeHHE G M3BECTHO, TO JUISl HAXOXKACHUSI MHTEPBAIbHOM oleHKH i a = M(X)
MO>KHO BOCITIOJIb30BaThCs CTAHIAPTHBIM HOpMaJIbHBIM pactipeaenenne N(0; 1).

A MMEHHO, MBI 3HaeM, 4TO BelNn4YHHA X, UMEET HOpMallbHOE pacipeneneHue  N(a; o/n).
[TosTomMy HOpMupOBaHHas BeinuuHa (cTaTHeTHRA) K = (Xp - 2)/( o/\n) umeer npocreiiiree
HopManbHoOe pactipeneneHue N(0; 1).  CrenoBaTesnbHO, MBI MOXEM MOITYYUTh BhIPAXKEHUE IS

BEPOATHOCTH Y TIonaanus 3Ha4enns K B uarepsan (6 ; - 8).

OTCIO,Z[a MOKHO ITOJTYYUTD, UTO JIA 3aJaHHOTO Y :
Y=P Xep - O <a<Xpt+ 8) =2%Dy(t)

e 6 =t*o/A\n,

HUJIn:

P (Xep - t*0/N < @ < Xep + t*a/n) = 2% Dy(1)

Takum 06pasom, TOAYIIMPUHA © T0BEPUTENILHOIO HHTEPBAIIA, COAEPKAIIETO A, PABHA YHCITY t,
(ymoBieTBopsioreMy ypasrermio Mo(t) = /2), ymHOKeHHOMY Ha 6/\N .

3neck @g(t) - unTerpansHas Gpynkuus  Jlaruiaca (M. TaOJaMIy HMKe HA CJIeAyIomIei
CTpaHuILe).

B 1-m neBom cronbiie npuBeeHHON TabmuIbl Dp(t) HAXOASATCS 3HAUEHUS apTyMEeHTa t C

TOYHOCTBIO 1O JCCATBIX. B HYHGBOﬁ BerHefI CTPOKE Ta6J'II/II_[I)I HaXoasAaTCs 3HAYCHUA



COOTBETCTBYIOIIMX COTHIX. Ha mepeceueHnn cOOTBETCTBYIOIIEH CTPOKHU U CTOJIOIAa HAXOUTCS

snauenue Do(t).

(OTmetuMm, uT0o PyHKuIuUsA pacnpenenenus F(x) cranaapTrHoro HopmMaJibHOro
pacnpenejieHusi paBHa Fo 1(x)=0,5+D(x) ).

Jlnst 3amanHOr0 3HaueHus y (¢ momoribo Tabmuisl i GyHkiwn Do(t)) Mbl MOKEeM HaHTH
COOTBeTCTBYIOMIEE 3HaueHHe t. [TocTaBmB 3T0 3HaYeHHE t B O = t*o/ \n, MbI HOIydnM
JIOBEPUTEIbHbIM HHTEPBAI IS A (Xep + t*s/\n ; Xep + t*o/ n)

B KOTOPBI YHUCIIO d TIONAJACT C BEPOSITHOCTHIO .
Adaroputm TakoB: (1) BHyTpHu TaOJIMIBI MBI UIlIEM 3HAUYEHHE MAaKCUMAJIbHO OJIM3Koe K V/2; (2) B
JICBOW YaCTH COOTBETCTBYIOIIEH CTPOKH CUMTHIBAEM 3HAUCHHUE apryMeHTa t C TOYHOCTBIO JI0

JCCATBIX, B BerHef/'I 4aCTH COOTBETCTBYIOIICTO CTOJI6Ha CUHUTBIBAEM COTBIC.

Mpumep: y/2=0,25. Bbmmwxaiimme 3Havenns B Tadmune — 31o 0,2486 (t=0,67) u 0,2518
(t=0,68). B xauecTBe peIIeHust MOKHO B3STh JIFO00E M3 ITHX YHCEIN, WK, OOJIee TOYHO, CPETHEE

apupmernueckoe t=(0,67+0,68)/2.

Haxosxknenue t ¢ nomombro pynkuui Excel

Haiitu paccmarpuBaemoe 3HaueHHe t MOXKHO ¢ oMoInbto ¢pyHkuuu Excel:

t =HOPMCTOBP((1+ Y)/2).

IlpuBeneM npuMepsbl HaxokAeHuss O mo 7.

CB & pacnpenenena HopMmalnbHO ¢ o =3. HailitTu nosBeputenbHbIM

UHTEepBaJl JUIg OICHKH HEHW3BeCTHOI0 MaTeMaTHYeCKOro OXHIaHHA d« 110
BBIOOPOYHOM cpeaHelt X,, eciu oObem BbIOOpKHM # =36 U 3ajJaHa HAJIEKHOCTb

oueHku ¥ =0.95.

Beruucium @ (t}, ) =y =0.95. Tlo Ttabnuie 3HavYeHUH QYHKIIHUH
Jlanilaca maxoamm 1, =1.96;  ciaenoBaTenbHO,  TOYHOCTE — OLCHKH O =
Lo 196-3

Jn

=0.98. Torma noBepHUTENbHBIN HHTEpBaN (X, — O, X, + 8) UMEET BH/

Cne;[yeT MNOAYCPKHYTh, UTO JaHHYIO Ta6J'II/II_Iy MOKHO HUCIIOJIB30BAaTh AJId PCIICHUA OﬁpaTHOﬁ

3aJa4d — PACUETy BEPOATHOCTH Y TI0 3aJaHHOMY 3HaueHHi0 O. JIJIst 9TOTO pacCUNTHIBACTCS



spavenne t: t= 8/(c/Vn), 3arem B 1-M cTONGLE TAGTHIIBI HAXOAUTCS 3HAYCHHE t C TOYHOCTBIO
JI0 IECATHIX, B HYJEBOM CTPOKE TaONMIIBI HAXOJIUTCS 3HAUEHHE COOTBETCTBYIOLIUX COTHIX. Ha
HepecevYeHrr COOTBETCTBYIOIICH CTPOKU M CTONIOIA HaxoquTcst 3HadeHue Do(t).

3arem y=2*Dy(t).

IIpumep 7.5. llpomsseneno 5 Hesasucumbix HabIOpeHuit vHag c.B. X ~
~ N(a,20). PesynbTaTer maboonenuit TakoBel: T, = —25, 7o = 34, 3 =
= —20, 24 = 10, 25 = 21. Halita cuenxy naa a = M X, a Takxe DIOCTPOUTE
ang gero 95%-it JOREPUTeNIBEBIN MHTEPBAJI.

Q Haxomum cuasana Tpy: T = % (=25 + 34— 20 4+ 10+ 21) = 4, re.

T = 4. Yuursipas, uro v = 0,95 u $y(¢) = %, nosyuaem $p{t) = 0,475.

ITo Tabnune (cM. [Iprnoxenue) puiscuseM, uro t = t, = 1,96. Torma € =

~ 1,96-20 = 17,5 (dopmyna (7.3)). HopepuressHplfi HHTEpBaI st 4 =

= M X (cormacuo (7.6)) Takop: (4 — 17,5;:4 +17,5), = e. (—~13,5;21,5). @

k3 tz
w/‘e_2 dt
0
Coreie gonu

x 0 L 2 3 4 5 6 7 8 9

0.0 |0,0000 | 0040 | 0080 | 0112 | 01GO | 0199 | 0239 ; 0279 | 0319 | 0359
0,1 0398 0438 | 0478 [ 0517 | 0557 | 0696 | 0636 | 0675 | 0714 | 0764
0,2 0793 | 0832 | 0871 | 091G | 0948 | 0987 | 1026 | 1064 | 1103 | 1141
03§ 1179} 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 1443 | 1480 | 1517
0,4) 1354| 1581 | 1628 | 1664 | 1700 | 1736 | 1772 | 1808 | 1844 | 1879
05| 1915| 1950 | 1985 | 2019 | 2054 | 2088 | 2123 | 2137 | 2190 | 2224
0,6 2258 | 2291 | 2324 | 2367 | 2389 | 2422 | 2454 | 2486 | 2518 | 2549
0,7| 2580| 2612 | 2642 | 2673 | 2704 | 2734 | 2764 | 2704 | 2823 | 2852
08] 2881 2010 | 2939 | 2967 | 2996 | 3023 { 3051 | 3079 | 3106 | 3133
09| 3159| 3186 | 3212 | 3238 | 3264 | 3289 | 3315 | 3340 | 3365 | 3389
1,0y 3413 | 3438 | 3461 | 3485 | 3508 | 3531 | 3553 | 3577 | 3599 | 3621
1,1| 3643 3665 | 3686 | 3708 | 3729 | 3749 | 3770 | 3790 | 3810 | 3830
1,2} 3849 | 3869 | 3888 | 3907 | 3925 | 3944 | 3962 | 3980 | 3997 | 4013
1,3 4032| 4049 | 4066 | 4082 | 4099 | 4115 ; 4131 | 4147 | 4162 | 4177
14| 4192| 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
L5 | 4332| 4345 | 4357 | 4370 | 4382 | 4394 | 4406 | 4418 | 4430 | 4441
16| 4452} 4463 | 4474 | 4485 | 4495 | 4505 | 4515 | 45625 | 4535 | 4545
1,7} 4554 | 4564 | 4573 | 4582 | 4391 | 4599 4608 | 4616 | 4625 | 4633
1,8 4641 | 4649 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4700 | 4706
L9| 4713 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4762 | 4767

™ —

IMIpunoxenne 2. 3vavenne hyukmun $o(z) =

ol
5

. Cny4an HEM3BEeCTHOIro TOYHOro 3Ha4YeHUs1 o

Ecnu TouHOe 3HaYeHHE G HEHU3BCCTHO, TO IJIsI HAXOXJICHUA I/IHTepBaHBHOﬁ OLICHKHU IJIA a =

M(X) MOkHO BOCIIONIB30BaThCs pacnpenesneHneM CTbIoIeHTa.



A MMEHHO, MBI 3HAEM, YTO BeMUYHHA X, HMEeT HopMaIbHoe pacnpenenenne  N(a; o/Vn).
MoxHo nokasats, yro BenuuuHa (ctarueruka) K= (X - a)/( s/\n) mmeer pacripeziesieHue
CTBIOIEHTA C YHACJIOM CTeeHer cBoOOARI ¥k = N-1.  31ech s - ToueuHas OIeHKa
CPEIHEKBAIPATHUECKOTO OTKIIOHCHHMSI, & UMEHHO, KBaJIPATHBIN KOPEHb U3 UCIIPABICHHON
JUCTICPCHUU.

CnenoBarenbHO, Mbl MOKEM HOJTYYUTh BRIPAXKEHUE I BEPOSITHOCTH Y nonaganus 3nadenus K B
unrepsai (6 ; - O).

OTCIOI[a MOJKHO IIOJIYYUTDb, YTO:

pIX —t, = <a< X+t = 7.
mn

NG

A 3710 3HAYUT, 9TO UHTEPBAT
X—-t.,-WS—,X+t.y-—S—
n V1
nokpeiBaer a = MX ¢ BepOATHOCTBIO 7y, T. €. ABAAETCA HOBEPHTEJBHBIM
HHTEPBAJIOM ]I HEM3BECTHOIO MATEMATHYECKOr0 OXHKIAHUA C. B. X.

L5
¥ JT_L

31ech t, — KBaHTHIb pacnpenencHust CThIOICHTa COOTBETCTBYIOLINI BeposiTHOCTH 1 - /2 .
(Ft,)=1-y/2

Hwxe npuenena tabnuna«Tabnauna 3HaueHuit t=t (n, y)» pacnpenenenus CTbroieHTa,
puUCcTIocoOIeHHas ISl pellieHusl paccMaTpuBaeMoi 3agaun. B 1-m cTonb1ie HaxouMm 3HaYeHHe

n, B BEpXHEH CTpoKe - 3HaueHue Y. Ha nepeceuennn — 3HaueHue t.

U, okonuatensHo, © = t*S/\n

Omnpenenenue: Yucno cmeneneit c60600bl pagrHo odujemy yuciy HabaO0eHUll Xi MUHYC YUCTO

ceA3vIsalowux ux ypasHenuil. B paccMaTprBaeMOM cilydae yuciio HaOmoAeHuH (X; ) paBHO n.

VpaBHeHHUE: X¢p = (1/n)*( X1+X0+ X3...1 Xp).

Haxo:xaenne t ¢ momompbio pynknuii Excel
t = CTBIOJIPACITIOBP((1- y); n-1).

[Tpu GonpuInx 3HaUYEeHUAX n pacnpeneneHrue CTbIoIeHTa IPAKTUYECKH COBIAIAET CO
CTaHJapTHBIM HOpMaJbHBIM pactpeeneruem. [loaromy nmpu n > 30 kBautmib { MoxHO €

JOCTaTOYHOM TOYHOCTHIO HAWTH TI0 TabuIle HHTerpaibHOM (yHkiuu Jlamiaca (Po(t)=y/2) nin

¢ momonrsio pyrkmnuu Excel =HOPMCTOBP((1+ y)/2).



Ilpumep 7.6. llo ycnosmio npuMepa 7.5, cunras, 110 ¢.B. X ~ N(a,o),
TIOCTPOUTE JJIA HEH3IBECTHOI'O MX =4a ,I],OBepHTeJIthIﬁ HHTEDBAJI. CtIHTﬁTh

v = 0,95.

Q Onenky T gna MX ywxe smaem: T = 4. Haxonam srauenne S:
$2=1((-25-2% 1+ (34 - 42+ (-20- 97+ (10~ 9%+ 21 - 4)°) =

= 660,5; § =~ 25,7. [lo Tabsure gasy = 0,95 n n—1 = 4 Raxogum £, = 2,78.

2
Caenosarennsno, € = 2,78 - 252’1 7~ 31,9. [losepHresibHbIE HHTEPBAJ TAKOB:

(—=27,9; 35,9). o

KomuuecTBeHHBIH INpH3HAaK &  IEHEPAJbHOH COBOKYIHOCTH
pacripenenes HopmanbHO. Ilo BeIOOpKe o00BEMa n=16 Halinensl X, =20.2 u

MCIIpaBJIEHHOE cpenHee KBaaparuyHoe oTkioHeHue S = (0.8. OueHUTh HeU3BECTHOE
MareMaTH4YecKoe OXKHJAaHHe « MpPH IIOMOLIM JOBEPUTEIbHOIO HHTEpBAJA C
Haie:wHOCThIO ¥ =0.95.
. JInst HaXOKIeHUS TOBEPHUTEILHOIO MHTEpBalla clIenyeT 1o Tabiuie ¢-
pacnpenenenus Crbrosenta no n=16, y=0.95 naiitu t},gn:2.13. Torpa rpaHMIIb]

JOBEPHUTEIIBHOI'O UHTEPBaAIa HMEHOT BH]]

% 1 5 =202 21308 190945 4 t, S 202+ % =20.626.

Em 4 e n
Takum oOpa3oM, ¢ HageKHOCTEIO ¥ =0.95 HeH3BeCTHBIN MapamMeTp @ 3aKJII0YAeTCS B
JloBeputenbHOM uHTepBalie (19.774, 20.626).

=

Tabauna t — pacnpenenenns CTbIOJeHTA

INIPHJIOXEHHE 3

Ta6anua swavennii {, =1 (y, n)

v i Y
0,95 | 0,99 | 0,999 0,95 | 0,99 | 0,099
n n

5 2,78 4,60 8,61 20 2,093 | 2,861 | 3,883
6 2,57 4,03 6,86 | 25 2,064 | 2,797 | 3,745
7 2,45 3,71 5,96 [ 30 2,045 | 2,756 | 3,659
8 2,37 3,50 5,41 35 2,032 { 2,720 | 3,600
9 2,31 3,36 5,04 40 2,023 | 2,708 | 3,558
10 2,26 3,25 4,78 45 2,016 | 2,692 | 3,527
11 2,23 3,17 4,59 50 2,009 | 2,679 | 3,502
12 2,20 3,11 4,44 60 2,001 | 2,662 | 3,464
13 2,18 3,06 4,32 70 1,996 | 2,649 | 3,439
14 2,16 3,01 4,22 80 1,991 | 2,640 | 3,418
15 2,15 2,98 4,14 90 1,987 | 2,633 | 3,403
16 2,13 2,95 4,07 100 1,984 | 2,627 | 3,392
17 2,12 2,92 4,02 120 1,980 | 2,617 | 3,374
18 2,11 2,90 3,97 0 1,960 | 2,576 | 3,291
19 2,10 2,88 3,92




B I-M cronbue HaxoauM 3Hau€HHE N, B BEpXHEH cTpoke - y. Ha nmepeceuennn — 3HaueHue t.

U, okonuarensHo, © = t*S/\n

WHTepBanbHas oueHka aucnepcumn o°=D(X) HopmanbHO

pacnpeneneHHon criyYyamHowu BeJIMYUHbI

I'panutel by 1 by KO0BepUTENTHHOTO HHTEPBAIA JIJIs1 AUCTEPCUH '

3nech 52— UCHpaBJICHHAs TUCIEPCHsl, 1 — 00beM

BBIOOPKH.

Yucna By m B2 - kBanTHIM pacnpeneneHus Xz(l) ¢ [ =n-1 crenenssMu cBOOO/IBI.
nus BeposatHocTel €.=(1-vy)2u  €,= (1+ y)/2 coorerctBenno. T.e., F(Be1) = €1 .

B npumepe Huke KBaHTHIIb 0003HAaYaeTCs Yepes ng(y,n-l).

KBaHTWIIb MOYXHO HaWTH 110 TabJIUIE paclpe/ieNeHus )(2 JUIs 4HCiIa cTeneHeit ceodoasl 1=n-1.
HNim ¢ nomombio pynkuuu Excel:

B=XW120BP(1-sepositHOCTS Y; N-1)

IMIpumep 7.7. Hns oneHxu napaMeTpa HOPMAJIBHO pacrpenesieHHol ciy-
yaiHolt Benmunnael ObLTIA coesiana BHOOPKa obbema B 30 €OMHHIL U BbIMH-
cneno S = 1,5. Haiitu mopepurenpunil BHTEpBas, NOKpBIBAIOUIMH o C Be-
poATHOCTHIO v = 0,90,

Q Hmeenm n = 30, v = 0,9. Tlo rabumuue x2, , vaxomum

X =x%i00  =x2(0,95;29) =177,
z 0=

X% = X% - (1,9 a = X2(0}05; 29) = 4216 .*:l?ﬁd;“m
2 T

LoBepnTenbHbIt HHTEPBAJI UMeeT BI:

(\/30 —-1-1,5 30-1- 1,5)
VaZze O JIT7

wm 1,238 < o < 1,920. ®




Tabdauna kBaHTHJIEH pacnpeneeHUus ng(y,n-l).

BepoAaTtHoCTH £

l 0,005 | 0,025 0,05 0,95 0,975 | 0,995
1 0,00 0,00 0,00 3,84 5,02 7,88

2 0,01 0,05 0,10 5,99 7,38 10,60

3 0,07 0,22 0,35 7,81 9,35 12,84

4 0,21 0,48 0,71 9,49 11,14 14,86
5 0,41 0,83 1,15 11,07 12,83 16,75

6 0,68 1,24 1,64 12,59 14,45 18,55

7 0,99 1,69 2,17 14,07 16,01 20,28

8 1,34 2,18 2,73 15,51 17,53 21,96
9 1,73 2,70 3,33 16,92 19,02 23,59
10 2,16 3,25 3,94 18,31 20,48 25,19
11 2,60 3,82 4,57 19,68 21,92 26,76
12 3,07 4,40 5,23 21,03 23,34 28,30
13 3,57 5,01 5,89 22,36 24,74 29,82
14 4,07 5,63 6,57 23,68 26,12 31,32
15 4,60 6,26 7,26 25,00 27,49 32,80
16 5,14 6,91 7,96 26,30 28,85 34,27
17 5,70 7,56 8,67 27,59 30,19 35,72
18 6,26 8,23 9,39 28,87 31,53 37,16
19 6,84 8,91 10,12 30,14 32,85 38,58
20 743 9,59 10,85 3141 34,17 40,00
21 8,03 10,28 11,59 32,67 35,48 41,40
22 8,64 10,98 12,34 33,92 36,78 42,80
24 9,89 12,40 13,85 36,42 39,36 45,56
25 10,52 13,12 14,61 37,65 40,65 46,93
49 27,25 31,55 33,93 66,34 70,22 78,23
50 27,99 32,36 34,76 67,50 71,42 79,49
09 A6 ST 73 36 7705 1 172323 | 17847 | 13800

B 1-m
cToJIo1Ee
YHCII0
CTCIICHEH
cBobonpl. B
sTyeKax-
3HAYCHMUS

KBaHTUIA B

(F(B)= ¢).






