1. OcHoBHBIE 3a1a7M nepBUMYHON o6pabGoTkn NMaHHpy

CoBpeMeHHas npakTHKa NPUKIATHEIX CTATHCTHIECKUX MCCIeN0Bam; cButg
(N

TebCTBYeT, 4T A JIOCTYDXEHUS yclleXa B CTaTUCTUYECKUX MPHTOXenyy
X
HCCIENOBATENb NOJIKEH XOPOLIO OPUMEHTHPOBATBCA B NPUKIANHbIX MeTogay

MaTeMaTHYecKoil CTaTHCTUKH.
B nacrosmieit paboTe NPEANPUHATA NIOMEITKA CACTEMATHYECKOTO U B3ayy,.

CBSI3aHHOTO M3JI0XKeHUd BCEX aCII€KTOB IpobJIeMBI CTaTUCTUYECKOTo aHasya;,
BHIGOPOYHBIX AHHBIX, KOTOPBIE MPUXOANTCA PELIaTh NCCIENOBATENIO Ha nep-
BoM sTane 06pabOTKM Pe3ylbTaTOB SKCHEPUMEHTa Wik Habionenus, npeg-
CTaBJIeHHAIX BHIOOPOYHBIMM JAaHHBIMM. OTOT 3Tal Ha3BaH 3TaloM nepBUYHoj;
cTaTUCTUUeCKol 06paboTKM U BKIIOYaeT B cebs cllefiylomye 3anayn:

1. CocTaBUTh AUCKPETHBI! BAPUANMOHHBIA PAM [T CTATHCTHYECKOI 06pa-
6OTKM pe3ysIbTaTOB HAGIIONECHU.

2. JIng moJTy4eHHOro BapMalMOHHOTO PALa ONpPENeNNTh CIEAYIOe Toyey-
HbIe OLEHKN TTapaMeTpOB paclipelesieHus:

(a) Mepsl HeHTPAIBHON TE€HREHLIMH,
(b) A6cosmoTHEIE U CpeHIe NTOKA3aTeNIl Bapualyil JaHHELX.

(c) IlokasaTesm OTHOCUTEIBHOTO PaCCEeMBAHMS.

3. IllocTpouTh ImOBepUTENbHBIC UHTEPBAJIBI IS MaTeMaTUJeCKOro OXKuIa-
HUA U JUCMEPCHH TeHepaJIbHOM COBOKYITHOCTH C HamexHocThio p = 0.95.

4. IlocTpouTs rucTorpaMMy (3MIUPNYECKYIO IIIOTHOCTD PaCHpefeseHus) I
KyMyJIATY (3MIMpUYecKyio QYHKLMIO PaclipefesieHns).

5. IIpoBepu1h THIOTE3y O TOM, YTO CJIydyaiHas BeIMYNHA pacrpeesieHa 1o
HODMAaJILHOMY 3aKOHY, UCIIOJIb3YS TOYEUYHBIE OIEHKH.

6. IlpoBepuTh rumoTesy o ToM, 4TO CilydaiiHas BeJMUMHa paciupeneseHa Io
HOPMAaJIBHOMY 3aKOHY, UCIOJIb3ys KPUTepHil cormacus x> IInpcora MpH
ypoBHe 3HaummocTy « = 0.05. IlocTpouTh Ha omHOM uyepTexe THCTO"
rpaMMy U COOTBETCTBYIONIYIO HOPMAJIbHYIO KpuByko. [locTponTs Ha O
HOM YepTexe KYMYJIATY U COOTBETCTBYIONIYIO TeOpeTHdecKyio KpHBYIO:
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2. ToueuHbIEe OLEHKN NapaMeTpPoB paclpeneieHns

J7as JaHHOTO CTATUCTUYECKOrO PacIipe/elieHns BEIGOPKY MOCTPOMM Bapualii-
OHHBIA PAN Ziy ¢ = 1,...,7m, md yero BEIGOpoyHEle 3HAYEHUSA PACIOJIOKUM B

nopsizike Bo3pacTaunus. Ilis nansoro sapuanmonsoro pana onpenenseM ciesy-
jolIyIe TOYEYHBIE OLEHKH.

2.1. Mephl HeHTPaNbHON TeHIEHINN

Meps! LeHTPaJIbHOM TEeHICHUMH OTPaXaloT TeHIEHLWIO Pa3BUTHS, T. €. JAeil-
cTBYE IVIABHBIX MPNYUH (HaKTOPOB) Ha pacHpe/esieHNe H3y9aeMOro IPN3HAKA.

1. BuibopouHas cpegHss apudMeTnyeckas (oueHKa MaTEMATHYECKOTO OXM-
HaHWs TeOPeTUYECKOro pacipe/eseHus )

R |
X = g Z ;.
2. Buibopounas Menuana. Beruucnenue Menuansr mpou3BoAnTCA 110 GopMyJte

Me = @ (;,-1)/241 TIPU HeYeTHOM 7,

|
Me = 5 (-’Bn/z + a:n/2+1) IIpU YETHOM 7.

3. Bribopounas Mozna. Berumcitenne MoJ(bI Mpou3BOOUTCH 10 GopMyIie
A:{O = X+3(]We 5 X)

BbIGOpO‘IHa.}I MenauaHa U MoJa OTHOCATCA K KJIACCY IIOPAAKOBBRIX CTATHCTHK.

2.2. AG6coisoTHBIE U CpefHUe MoKa3aTelld Bapuanuu NaHHbBIX

Pasmuune MHOMBUAYATHHBIX 3HAYEHMI NPU3HaXa BHYTPM W3y4YaeMOil COBO-
KYDHOCTA B CTATHCTUKe Ha3bIBaeTCs Bapuaumeil npusHaka. OHa BO3HHKaeT
B pe3yNbTaTe TOFO, YTO €ro MHAMBUAYAJIbHEIE 3HAUEHUS CKIIAAbIBAIOTCH MO/
COBOKYMHBIM BJIMAHUEM pPa3HO0Opa3HBIX (HaKTOPOB (ycsioBuit), koTophle Io-
Pa3sHOMY COYETAIOTCA B KaXKJIOM OTJEJBHOM Cllydae.

KosnebneMocTh OTAENbHEIX 3HaAYEHUIl XapaKkTepusyeT MOKa3aTesil Bapla-
. Tepmun ’Bapuaums’ NMpou3oLfes] OT JIATHHCKOIO variatio — M3MeHeHuUe,
Koste6rieMocTh, pasiudne. OHaKo He BCAKIE Pasiund MPUHATO Ha3bIBaTh
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papuamueit. [on Bapuaiueil B CTATHCTHKE NOHUMAIOT Takite KOMmYecTBenyy;,
W3MeHEHUs BEJMIUHBI UCCIIEYEMOro NpU3HaKa B NPeesiaX OMHOpoHoj: CoBo
KYITHOCTH, KOTOpEIe 00YCIIOBIIEHBI IepeKPelMBAIOIIMMCS BIIATHY e nehcTeyy

pasnyHbEIX (aKTOPOB.
Ilns xapaxTepucTUKH KONe6IeMocTH IpU3HaKa UCTIONb3yeTcs PAI ToKaz,-

TeJIen.

1. Pasmax Bapuaumyu — NPOCTEMUIN [I0OKa3aTelNhb, ONpPEAeNTeMbl Kak pas-
HOCTb MEXNy HauGONBIINM (Tynq,) B HANMEHBIIMM (Tmin) 3HAYCHMIENY

BapUaHTOB,
XR = Tmaz — Tmin-

2. CpemHee JiuHelTHOe OTKJIOHEHUE, KOTOPOE YYUTHIBAET pa3jM4une Beex eqp-
HUL M3y4aeMOl COBOKYITHOCTH,

D=—%la - X|.

3. Bribopounas mucrepcus (oLeHKa AuCIepCHu TEOPeTUYECKOro pacpese-
JIeHNs ),

1 o
y:nm=;z@y-x%
3nech ™y — LEHTPAILHBL MOMEHT k-To mopsika,

1 B
D = > (zi — X)~.

4. Hecmemennas oueHka aucriepcum (ncnpaBnenHas BEIGOpOYHAS AUCTED-
CHS) ONPENeIIeTCH COOTHOLIEHUEM

S Ew- %)=

n—1 n—1

n 9

St = i

5. BrifopouHsie cpentekBafpaTHYHbIe OTKIOHEHMS COOTBETCTBEHHO MOTYT
OBITH HaliIeHkI 1o (opMyIaM

§=V8, §5=V3.

6. Ot noxasatenn Ha npakTHKe Goslce 06LEKTHBHO OTPaKAOT Mepy BaPI-
auuy M ABJIAIOTC MEPUJIOM HANEXKHOCTH OUEHKU CpelHero. JTa Halex:
HOCTE OnpeseNIFeTCs OIubKoil BEI6OPOYHOrO CpenHero
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Yem Menbure S, TeM Jiydile cpeiHss apudmeTHYECKas OTpaxaeT coboil
BCIO IIPEJICTaBJILEMYIO COBOKYITHOCTD.

2.3. IloxasaTenu OTHOCUTEHLHOI'O pacceuBaHUS

OTu nokasaTenyn XapaKTepusyloT Mepy Kosie6neMocTH M3y4aeMoro Npu3Haka
B OTHOCHTEJIbHEIX BeJIMUYMHAX:

1. KoahpuumeHT Bapnamuu, SBIIIONIMIC Mepoil OTHOCUTEIILHON H3MeHIN-
BOCTH HabilionaeMoil ClIydailHoi Beanyunbl. Bei6opouHklil ko3 huumneHT
Bapuaimyu V u ucnpasnenusiit koshdunuent sapuaum V BHUNCATIOTCA
1o ¢opmyiiam

| &

5

V=35-100%), V=%

-100(%).

S

2. OrTHOCHUTENIBHOE JIMHEHHOe OTKJIOHEHNe XapaKTepusyeT MOJ0 yCpenHeH-
HOrO 3HaueHus abCONITHLIX OTKJIOHEHWH OT CpedHel BeJIMYUHBI

Kp = -g— - 100(%).

3. KoadpuumenT ocumIsmim, KOTOPEI 0TpaxaeT OTHOCHTENbHYIO Koneb-
NeMOCTh KpailHMX 3Ha4eHWil Mpu3HaKa BOKPYT CpelHeil

Xr
Ko = 2E - 100(%).
o}
Bin30cTh BHIGOPOUHBIX OLEHOK Mep LEHTDPaJIbHOM TeHIeHUNH N INoKa3aTes e
OTHOCHTEJIBHOTO paCCCHBa.HPIH CBMETGHI:CTByeT O BBICOKOM BCPOQTHOCTH oT-

CyTCTBUS TPYGHIX MOIPELUHOCTEI! OMBITHBIX HAHHEIX.

2.4. IlokazaTeim aCHMMeTPHU M 3KcIecca

1. ToyeyHas olleHKa aCHMMETPUH ¥ COOTBETCTBYIOIAA CPpeAHAL KBalpaTHd-
Has olmbKa oIrpeiesIeHns HGHCHP&BHGHHOﬁ aCuMMETPHM!:

m3 >z — X)?

L 6(n 1)
(ma)2 ~  nS%

(n+ )(n+3)

A= Si=




2. Hecmemennas (McrpasileHHas) olleHKa acUMMeTpUN u COOTBETCTBYI0 5
cpenHss KBaJpaTHYHAA onmbKa ONpenesieHus NCnpasieHmos) acuMMer-

pun
- yn(n-1) L 6n(n —1) :
A__;TA’ SA_\(n—l)(n+1)(n+3)'

3. ToyeuHas oLeHKa SKCLECCA M COOTBETCTBYIOMIAS CPEAHIS KBaJpaTHYyHag
ormbKa onpesfesieHis HeNCIPaBIIEHHOTO 3KCliecca

_my_ Tz - X)* 53 N —24n(n - 2)(n - 3)
Bi= i nst W iyl J;n—l)z(n+3)(n+5)'

4. Hecmelnennas (ucnpasnennas) onenka skcuecca u COOTBETCTBYIOLUAK Cpe-
AHAL KBaJpaTH4HAs OIMOKa ONpeeNleHus UCIIPaBIeHHOTO 3KCIecca

24 n—1 X 0. 24n(n — 1)
o (n~2)(n - 3)[( i 5 J(n =3)(n—-2)(n+3)(n+5)

3. MHTepBa/IbHBIE OIEHKN MaTeMaTHYeCKOro OXMIAHUA
U AUCHEepCHu reHepPaibHON COBOKYITHOCTH

Onenka MaTeMaTHYeCKOr0 OXMAAHMS TBATETCS HecMeruenHoir. [TosTomy pac-
CMaTpUBAeTCAd CUMMETPHYHEI NOBEPUTEHHEN] uHTepBas. Ilpu HenssectHoil
MUCNEPCHN CTATUCTUKA B

X - M(X)

9= *T\/ﬁ

UMeeT ¢ — pacHpelesieHne ¢ v = n — 1 cTemeHaMu cBoboxnsr. Orciona mostyya-
TOTCA CIEAYIOMME PAHULEL I0BEPUTENBHOTO WHTEpBAIA, KOTOPXII NOKPBIBAET
MaTeMaTUIeCKoe OXNIaHNe C HALLXKHOCTHIO p:

X - Sxt((L+p)/2,n—1) < M(X) < X + Sgt((1 4 p)/2,n - 1).

3neck t(q,v) - xBanTIHAL pacupeznenenus CThloeHTa Ha ypoBHe g C v CTelle-
HAMY CcBOGOMEI.
IIpu HemspecTHOM MaTemaTHYecKOM OXHIAHNN CTATHCTUKA
32
g=(n-1)=—
D(X)



MeeT X — pacrnpenesienste ¢ v = n — 1 crenenamu ceobonsl. OTcona nomyya-
I0TCH ClIeNyIoNHe FPaHHIEl JOBEPHTEILHOrO MHTepBaJla, KOTOPEI NOKPLIBaeT
OUCOEePCHIO ¢ HaJeXHOCTHIO p:
(n-1)3 (n—1)5?
x*((1 +p)/2in ~1) xX*((1 - p)/2in-1)
3necs x*(g,7) — KBaHTIIb pacnpenelnenus IInpcona Ha ypoBEe ¢ C v CTeneHs-
M1 cBODOAEL.

< D(X) <

4. anMGp BBEITIOJIHEHU A NHANBUAYAJIBHOIO 3a4aHus

4.1, 3anaHwue

Twmrasoe 3ananme TS CAMOCTOATENIBHOM pabOTH COCTOMT B clienyrmomes. B
Tabn. 1 npeacTar ieEH BEHIOOPOYHEE HJaHHEE, 06beM Beibopku paeen 30.

Ta6sa. 1. BuiGopounkie gaHHbIe

151 168 170 188 158 170 146 162 166 180 176 176 182 162 173 166 173 |
166 162 169 181 164 166 183 172 174 166 154 167 158 i

IIposecTst mepBHYHYyO 00paboTKy AaHHBIX COTJIACHO OMMCAHHOMY BBIlIe
aNrOPHTMY.

4.2. BapmauuoHHBIH PAX

Ilns panHOo# BEIGOPKH NOCTPOMM BapMAallMOHHBIA pAn Z;, ¢ = 1,...,n, AAx
Yero BHIGOpPOYHEIE 3HAYEHNA PACMOJIOXHM B NOpSAKe Bo3pacTaHud. IHomywmys
BapMAIMOHHEIN P, NpeACTaB/eHHbIA B Tabn. 2.

Tab6:1. 2. BapnanuoHHbIA PAX

146 151 154 158 158 162 162 162 164 166 166 166 166 166 167 163 169
170 170 172 173 173 174 176 176 180 181 182 183 188

4.3. BorumcriieHEne TOYe4YHBIX OIeHOK

Jna BoyMC/IeHNd TOYEYHEIX OLEHOK MCMO/Ib3yeM BapHAUMOHHEIN DA B COCTa-
BHM BCTIOMOTaTesbHY0 Tabn. 3.




Ta6mn. 3. Tabnuua AJA pacyera TOYEYHBIX OLIEHOK

i @ | & &= X |[|zi= X|[ (= X)* | (z: = X)* [ (@ = X))
1146 | 21316 | -22.9 22.3 497.29 -11089.6 | 2472097
2 1 151 | 22801 | -17.0 17.3 299.29 =177, 72 1 895745
15793716 143 | 143 | 204.49 | -29%4.21 69—
41158 | 24964 | -10.5 | 10.3 106.09 -1092.73 | 112551
5 [T 158 | 24964 | -10.3 10.3 106.09 -1092.73 | 1125511
6 | 162 | 26244 | -6.3 6.3 39.69Y -200.047 | T1575.3
71162 | 26244 -6.3 6.3 39.69 -200.047 1575.3
81162 | 26244 | -6.3 6.3 39.69 -250.047 1575.3 7
9 1 164 | 26896 -4.3 4.3 18.49 -79.007 341.8
1077166 | 27556 | -2.3 2.3 9.29 -12.167 27.9841 1
11| 166 | 27556 -2.3 2.3 9.29 -12.167 217.9841
127166 | 27556 | -2.3 2.3 9.29 -12.167 | 27.984
131 166 | 27506 -2.3 2.3 2.29 -12.167 27.9841
14 166 | 27556 | -2.3 2.9 0.29 -12.167 27.9841 |
151 167 | 27889 -1.3 1.3 1.69 -2.197 2.8061
16 ] 168 | 28224 | -0.3 0.3 0.09 -0.027 0.0081 1
177 169 | 28561 | 0.7 0.7 0.49 0.343 0.2401 |
181 170 | 28900 I | By 2.89 4.913 8.3321
191 170 | 28900 11 1.7 2.89 4913 8.3021
20 172 | 295384 3.1 3.1 13.69 20.653 187.416
21 | 173 | 29929 4.7 4.7 22.09 103.823 | 487.968
22| 173 | 29929 4.7 4.7 22.09 103.823 | 437.968 |
23| 174 | 30276 o.1 9.7 32.49 185.193 1055.6 |
241 176 | 30976 Tl 7 4 99.29 456.533 3010.3 |
251 176 | 30976 Tt 'l 99.29 456.533 3515.3
26 | 180 | 32400 LE 13 136.89 1601.61 18738.9
271 181 | 32761 12.7 Y2:0 161.29 2048.38 | 26014.5 |
281182 | 33124 | 13.7 13.7 187.69 2571.35 | 35227.0 |
29 183 | 33439 14.7 14.7 216.09 3176.02 46694.9 |
3071 188 | 30344 19.7 19.7 388.09 1640.37 150614
> | 5049 | 852431 0 221.6 2684.3 | -3859.68 | 692965

B pesyjabTare nojiydaeM TOYCHHBIE OLEHKM:

1. Mepsl HeHTPAJIHLHON TeHIEeHLMH.

(a) Beibopounas cpenHas apupMeTHYECKas:

X =

5049

—— = 168.3.
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(b) BoibopouHas Menmana. VcnonbsyeM BapuaumoHHBIA PAA, TPEACTaB-
nenHbnt B Tabi. 2. Tak kak n - yeTHoe, TO

|

1
Me = 5(215+ 15) = 5(167 + 168) = 167.5.

(c) BriGopounas Mona:
Mo = 168.3 + 3(167.5 — 168.3) = 165.9.

2. A6comoTHBIE M CPeJIHIIe NOKA3aTei Bapualny JaHHBIX.

(a) Pa3max Bapuanuu:
Xp =188 — 146 = 42.

(b) Cpenmuee nuneitHoe OTKJIOHeHHE:

= 221.6
D=——= :
30 7.38667

(c) BeibopouHas aucnepcus M MCHpaBjleHHas BbIOOpOYHAS AMCMEPCUs:

852431 -
S? = S 168.3% = 89.4767, 5% = 92.5621.

(d) CoorBeTcTByOmME BHIGOPOUHEIE CPefHUE KBaApPaTH4HbIE OTKJIOHE-
HUS:

S = V/89.4767 = 9.45921, S = v/92.5621 = 9.62092.

(e) OmmbKa BHIOOPOYHOTO CPENHETO
_9.62092
~ V30

3. TToka3zaTe/ i OTHOCUTEJIBHOTO PacCeUnBaHMA.

Sx = 1.75653 .

(a) KoodpuumeHT Bapualiy i HCIPABICHHENT Koo QUIMEHT Bapuatuy:

9.45921 - 9.62092
— . =5.62 V= £ Y .
V 163.3 100 %, 1683 100 = 5.72%
(b) OTHocuTeNnsHOE MMHEHHOE OTKIIOHEHNE!
7.38667
Kp = - 100 = 4.39%.

168.3
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(c) KoappuimeHT OCHAILIIIIM

42
Ko = 1683 " -100 = 25%.

4. Jlna BHIYMCIIEHUS MOMEHTOB M TOKa3aTellell acCMMMETPUM M JKCLiecca ye-
nonms3yeM Taba. 3. B pesysibTare nomyduM:

(a) TodedHEIe OLEHKM ACHMMETPHH ¥ OIIUOKH OLIEHOK

A= —0.152008, Ss=0.412417, A= -0.160128, S; = 0.419468.

(b) ToyeyHble OLEHKN 3KCLECCA U OIIUOKH OLIEHOK

E = —0.114837, Sp=0.74858, E =0.0936, Sz =0.832746.

4.4. BriumcieHNe NHTEPBaJIbHBLIX OLEHOK
Ipup=0.95uv=n—1=29 Haxommm

t((1 +p)/2,n — 1) = 2.04572, Szt((1+p)/2,n — 1) = 3.59337.
O'rcrona nonepn'rem:uuﬁ HHTepBaJl IJjId MaTeMaTHUYeCKOro OXNaaHud

164.707 < M(X) < 171.893.
IIpn p =0.95 1 v = n — 1 = 29 Haxomum

X*((1+p)/2;n — 1) = 45.7295, »*((1 - p)/2;n — 1) = 16.8719.

OTcrona noBepuTeIbHEIN UHTEPBAJ IS OUCTIEPCUM

58.6995 < D(X) < 159.099.

5. OMnmpudYeckKue XapakKTePHCTUKH paclpeneieHusd

5.1. DOmnupuyYecKas IVIOTHOCTHL pacupefie/IeHHs M I'UCTOrpamMma

IIng nocTpoeHUs SMIMPIYECKUX XapaKTEePUCTHK PacIpenesieHns [peBpaTiM
HaHHBIA JMCKPETHBI BaDUALMOHHBIN PAl B MHTepBaTbHbIA. Llis 3TOr0 pa-
306beM Bech AMANa30H HabITIONAeMEIX 3HAYeHMiT Ha k MHTepBaJjoB (maccoa)-
Yucno knaccos onpenennym mo npasuny Il Topreca

k= {1+ 3.32Ign].
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Unciio KJIACCOB PEKOMEHNYeTCS BHIOUpaTh HeyeTHBIM. MeeM
1+ 3.321g30 = 5.90404,

orcioaa k = 5. Ilnuny qacTuunmix unTepsason onpenenMm 1o ¢oprysie

h= Tmaz — Lmin

— =8.4.
k
I'panmisl METepBasoB §;, i = 0,..., k onpenesum cooTHOIEHMEM

§i = Tmin + th, &= Toiiny €k = Trmaz-

IToncunraeM 4acTOTE n; NoNanaHmMd HabiOgaeMBIX 3HAYEHU CITydaiinon
BEJIMYMHBL B YACTUYHbIC MHTepBAJHl (¥ n; = n). Bce 3HaueHua npusHaka B

npejpesyiax MHTEPBaJla NpUpaBHAEM €ro CpeIuHHOMY 3Ha4YeHMIO, CYiITad, 9To
YaCTOThI N; OTHOCATCA K CepefuHe MHTEepBaJia

1
*
z; = 5+ &)
O6o3HaunM Yepes w; = n;/n OTHOCUTeNbHBIE YaCTOTHI, yepes w;/h mioT-
i
HOCTH OTHOCHTEJNIBHBIX YacCTOT, 4epe3 ¢; = ). W; OTHOCUTEJIbHEIE HaKOILIeH-
=1

HBle YaCTOTEHI, Yepe3s ¢;/h MIOTHOCTH OTHOCHTENBHEIX HAKOIJIEHHEIX YacToT,
rae h — BesmuuHa 11ara (B HaweM ciyvae h = 8.4). PesynpTaTh npeacrasie-
HBI B Tabu. 4.

Tab6s. 4. IHTEpBAJILHBIN pAZl pacnpeaesleHUs OTHOCUTENbHBIX

qacToT

[€:, €51 | [146;154.4) | [154.4;162.8) | [162.8;171.2) | [171.2;179.6) | [179.6;188]
x} 150.2 158.6 167 175.4 183.8
n 3 5 11 6 5
w; 0.1 0.166667 0.366667 0.2 0.1667
w;/h | 0.0119048 | 0.0198413 0.0436508 0.0238095 0.01984
¢ 0.1 0.266667 0.633333 0.833333 3
c;/h | 0.0119048 | 0.031746 0.0753968 0.0992063 0.119

I'paduk >MOMPUYECKOIl INIOTHOCTU pacHpeneNeHns NpencTaBageTcs THC-

TorpaMmoii. JIjg mocTpoeHus TUCTOrPaMMbl Ha OCH abCIuce OTKJIaabiBaeM
YacTUYHEIE WHTEpBaJlbl, Ha KaXJI0M U3 HUX CTPOMM NPAMOYTOJIbHMK, BEICOTA
KoToporo pasHa w;/h. ['ncrorpamma usobpaxena Ha pucyHke (cm. crp. 18).
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5.2. Omnupuueckas QYHKUUS pacnpenesieHus U KyMyJiaTa

AHajmTHyeckas GopMyIa [T 3MIMPUYECKOil PYHKINM pacnpesiesieHis onpe-
JEIISEeTCS MHOKECTBOM OTHOCHTEJIBHEIX HAKOIUIEHHBIX YacTOT M MMeeT BUJ
0.1, ecau 146 < x < 154.4
0.266667, ecau 1544 <z <162.8
F(z) = 0.633333, ecau 1628 <z <171.2
0.833333, ecau 171.2<x<179.6
1, ecau 1796 <z <188

['padmx sMmupuueckoil GyHKIUY pacnpesiesieHns NpeacTaBigeTcs KyMyd-
toii. Jlas mocTpoeHns KyMyJ4TH Ha ocu abcuuce oTKIIaABIBaeM YacTUYHBIE
MHTEepBalbl, Ha KaX/JOM Y3 HUX CTPOMM NPSAMOYI'OJIbHMK, BBICOTA KOTOPOrO
paBHa c;/h. Kymynara uzobpaxena Ha pucynke (cMm. cTp. 18).

6. IIpoBepka rumore3bl HOpMAJLHOI'O pacipenejieHnd o
TOYEYHBIM OIeHKaM

IIpoBepka cOOTBETCTBUSA Pe3ylbTATOB U3MEPEHUs 3aKOHY HOPMAaJIbHOrO pac-
npejielieHUs SBJSETCS BaXXHBIM MOMEHTOM IpeiBapUTeIbHON 06paboTKu aaH-
HbIX. MOXHO MPEANOIOXUTS, UTO 3HaUeHNe CIIyYailHON BeJIMYMHEL N3MEeHAETCA
oz BrusHUeM 60JTbIIOro Yncia HakKTopoB, IPUMEPHO PaBHO3HAYHEBIX M0 CHITE,
MI03TOMY pachpeie/ieHIe CITyJailHO! BEeIMUMHEI ABJISETCS HOpMasbHbM. Ecim
3Ta HIOTEe3a HelpueMiieMa, TO CllefyeT ONpeflesinTh, KAaKOMY 3aKOHY pacrpe-
JleJIeHUs TOAUYMHAIOTCS ONBITHEIE JaHHEIE M, €CNIi 3TO BO3MOXKHO, npeobpaso-
BaTh JaHHOE paclpefiefieHne K HopMalibHoMy. TobKo 1nocie BBINOJHeHNs Iie-
PEeYNCIIeHHBIX BhILIe OMepaluii MOXHO MepPefiT! K NOCTPOSHNIO IMIUPUYECKIX
dopMys1, IpUMeHAs, FalpUMep, METON HaUMMEHbUINX KBAJPATOB.

6.1. IIpoBepka rHImoTe3bl HOPMAILHOIO paclpelesieHNs N0 OLeHKe
CcpefHero JIMHeTHOro OTKJIOHEHUs

Tlna He odenpb 6osbiuux BuI6OpoK (n < 120) npoBepKy rHMOTe3s! HOPMAJIBHOC-
TH paclpefelieHHss MOXHO NPOBECTH 10 CPENHEMY JIMHEIHOMY OTK/OHEHMIO.
Jlna BEIOOPKM, MMEIOLIEH NPHOUKEHHO HOPMAJIbHBII 3aKOH paciipellesieHus,
JIOJTKHO OBITH COpaBeJINBO BhIpaXeHue

2 - 0.7979| < 9-%
S vn
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ﬂng MCXONHBIX NAHHBIX NpoBepsieM HepaBeHCTBO

7.38667 0.4

— — 0.7979] = 0. 04 _
9.62002 0.7979| = 0.0301285 < m_o.0730297.

Tax KaK HEPABEHCTBO BRITIONIHIETCH, THNOTE3a HOPMAJIBHOCTH MOXET OBITH
IIPUHSTA.

6.2, IIpoBepka runoTesnl HOPMAJIBHOT'O pacnpenesieHus 1o OoeHKaMm
acHMMeETPHH M 3Kcnecca

HexoTopoe NPeNCTABIEHHE 0 6IIN30CTH SMIIEPHYeCcKoro pacipenesieHus K Hop-
MaJIbHOMY MOXET HaTh aHAJIM3 MOKAa3aTeNell acMMMeTPHH i KCLecca.

KpuTepueM HOPMUIBHOCTH PacpeNeIeHIs Ci1yYaifHON BeINUNHEl LBJISETCS
PaBeHCTBO HYJII0 aCHMMETPHH M 3Kcnecca. EQiin BEIMOMHAIOTCS yCiIoBiUs

|A| <3Sz, |E|<5S;,

TO FHIOTE3a HOPMAJIBHOCTH MCCJICNYEMOro pacrpefiesieHus MoXeT ObITh Mpu-
naTa. Mueem

A =-0.160128, 35; =1.2584,
E =0.0936, 5S;=4.16373.

B narHOM ciiyyae rumnoTe3a HOPMAJBHOCTH MCCIEAYEMOrO pacIpeaelIeHus
MOXeT OBITH NMpHHETA.

6.3. IIpoBepka rmmoTesbl HOPMAJIbLHOIO paclupeneIeHus M0 NPaBuLy
Tpex CHIrM

IIpoBepKy rUMOTE3H HOPMAJIBHOCTH PACTIPENEIEHHS MOXHO MPOBECTH 10 Mpa-
BILTY TPeX CHI'M, COIVIACHO KOTOPOMY NPH HOPMAJLHOM paclpenesleHHn Ipi-
3HAKA Tpnin > X — 39, Tmaz < X + 3S. [IpoBepum s3T0:

X — 35 =139.437 < 146,
X +35 =197.163 > 188.

B nannom ciywae rumoTesa HOPMAJIBHOCTH HCCIIENY@MOro pacHpe/ielleHus Mo-
XeT OBITH MPHHSATA.
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7. IIpoBepka runore3bl HOPMaJIbHOIO pacnpeneIeHus 1o
kpurepuio coritacus Ilnpcona (kpmrepnit x?)

Paccmorpun kpurepuit 2.
MoxHO NpeAnosoXuTh, YTO 3HAYECHHE CIIy4YallHON BeJIMYMHEBI U3MeHAeTCH

TOA BinsHNeM GOJBIIOro YMciia GpakTOPOB, IPUMEPHO PABHOIHAYHEIX 110 CUNe,
MO3TOMY pacnpenesieHue CJy4aiHON BEUMHEL ABITETCS HOPMAJTBHBIM.

Hopmamisyem ciyuaitnyio sesmuuny X, T.e. nepemaeM K CJIyYaitHON Benn-
une Z = (X — X)/S. Boruncnum koHIs! MHTepBaon

_ i~ _Gin—X
zi= s Zit1 = _Ta
IIpu4yeM 3HayeHue Z) InoJiaraem PaBHBIM —0Q, a Ha,HGOHBmee 3Ha4YCHUE 2}
nojaraemM paBHBIM +00. IIn4 3Toro cocraBum pacueTHyio Tabi. 5.

Tabn. 5. Tabnuua ana pacyera HOPpMaJIN30BaHHBIX I'PaHUI
UHTEepBaJIoB

&i §iv1 |&i—X i1 — X Zi Zi+1

146 |154.4| -22.3 -13.9 - 00 -1.46947
154.4 | 162.8 | -13.9 -5.5 -1.46947 | -0.581444
162.8 | 171.2| -5.5 2.9 -0.581444 | 0.306579
171.2 | 179.6 | 2.9 11.3 0.306579 1.1946
179.6 | 188 | 11.3 19.7 1.1946 +00

O | QOB i | oo,

BeraucinM TeopeTUYECKHE YACTOThI
nl=nP,
rjae n — obvem BHIGOPKM,
F; = @(zi11) — ®(z),

®(2) - pynxuua Jlannaca, onpenenseMas CooTHOMeEHuEM

1F2 X z?
@(Z) = Eb/exp ("“7) d.‘l’.

s »Toro coctaBuM pacueTHyo Tabi. 6.
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Ta6a. 6. Tabmuna JUIA pacdeTa TEOpeTHYecKknx 4acToT

L ®(z) ®(zi41) |P= P(2i41) - ®(2) | n} = nP,
11 05 [-0.429147 0.0708526 2.12558
5 -0.429147 | -0.219529 0.200618 6.28854
31-0.219529 | 0.120418 0.339943 10.1984
110120418 | 0.383879 0.963461 7.90383 |
510383879 | 05 0.116121 3.48362

BrraucmiM HabmonaeMoe sHauenne Kpurepus Ilupcona

2
Xuabn = 2

(mi — ‘n:-)z_

!
n;

Ilss 3TOTO COCTaBMM PacyeTHYIO Tabil. 7.

Tabn. 7. Tabnuna niis pacyera BHIGOPOUHOrO 3HAYEHUH KPUTEPUS

ITupcona
ilni| m | ni—n |(ni—n)?] (ni—nl)?/n] |
1] 3 [2.12558 | 0.874421 | 0.764613 | 0.35972
2|5 |6.28854 | -1.28854 | 1.66033 0.264025
3 |11]10.1984 | 0.801566 | 0.642508 0.0630006
4 7.90383 | -1.90383 | 3.62455 0.458582
5|5 |3.48362 | 1.51638 | 2.2994 0.66006 |
>[30] 30 | | %2 . =1.80539 |

Ha6monaemoe 3nauenue xputepns Ilupcona pamno 1.80539. Ilo TaGauue
KPHTHYECKUX TOYeK pacrpefesieHus x>, N0 YpoBHIO 3sauuMocTH « = 0.05 u
YHCIY cTereHel cBOGOAR! k — 3 = 2 HAXOAUM KPUTUYECKYIO TOYKY TPaBOCTO-
pomHeli xpuTnueckoit o6mactn Xip(0.05;2) = 5.94. Tak kak X7 .5, < Xkp:
NPUHUMaeM TUMOTe3y O HOPMAaJIbHOM paclpelelieHuy CeHepasibHOM COBOKYII-
HocTm X,

[InoTHOCTE BepOSTHOCTN HOPMATBHOIO pacrpeneseHns UMeeT BUA

(e —a)?),

202

f(=) = ;7—\}2-“; eXp (—
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Toyeynble olleHKM MapaMeTPOB & U ¢ OBIIN HallAeHHI:
o~ X =168.3, o=~ S =09.62092.

I'uctorpamma u HopMaibHas kpusas f(z) ¢ mapamerpamu X u S nsobpa-
XeHbl Ha pucyHke. MakcumanbHoe 3Hauenme Kpusoit I'aycca pasro 0.0414661.

DyHKUMA pacTpe/iesieHus MPeoNaraeMoro HOpMaIbHOTO pacrpeeeHus
MMeeT B

ag

F(z) =_Z f(:):)d:c=%+q>(l'—a).

KymysaTa n Teoperiyeckas kpusas F(z) ¢ mapamerpamn X n S n3obpa-
XKEHBI Ha PUCYHKE.

SD - no 180 1% 130 xo 70 180 190

a) b)
I'ucTorpaMma SMIHPUYECKOrO paclpelesieHis i COOTBETCTBYIOIIAs
HopMaJsibHas KpuBad (a). KymynaTa sMnupu4eckoro pacnpeesieHHd U
COOTBETCTBYIomad TeopeTudeckas kpusad (b).
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