Tasa 10

CTATUCTHYECKO OHEHSBAHE:
OT U3BAJAKA KbM HHONYJIAIUA

1. 3amo e HeoOx0AUMO 1a U3yYaBaMe U3BAIAKU?

[IpoyuBaHusiTa B MEIUIIMHATA U 3PABEONA3BAHETO OOMKHOBEHO
uMart 3a 1Ieja Ja OLCHAT TUIIMYHOTO HHBO Ha HSJIKOM IIOKA3aTC/IM WIHN
YecToTaTra Ha pa3npoCTPaHCHHE Ha JIAJICHO SIBJICHHUE CPEJl OMpe/IesieHa
nonynanus. [Ipu npoydBaHe Ha MaCOBH SIBJICHUS JOCTa YECTO CE OKa3-
Ba HEBB3MOXKHO J]a ObJaT 0OXBaHATH BCHUYKH WICHOBE Ha ChOTBETHATA
ToIyJianusi. 3aToBa Mo HEOOXOUMOCT M3CIIEIOBATEINTE YECTO Ca TIPHU-
HYJICHU J1a HAOJIF0IaBaT U3BAJIKK M HA Ta3W OCHOBA J1a OLICHSIBAT CPEITHU
HUBA WJIM Y€CTOTA HA ChOTBETHH SIBJIICHUS B MOIYJIAIIHS.

OCHOBHHTE MPUYMHY 32 MIPOYYBAHE HA M3BAJKU CE CBEXKJIAT Hal-
4ecTo JI0:

* OrpaHUYCHHA (1)I/IHaHCOBI/I, BPEMEBU, TCXHOJIOTUYHU U JOPYTHU
pecypcu;

* JIMICA HA JOCTBII JI0 [SU1aTa MOMYJIaIHs;

* HAONIOJICHUETO Ha U3BAJIKU MOXE Jla € €IMHCTBEH Bh3MOXKEH
MeTOJI 3a HaOMpaHe Ha WH(HOPMAIIHS.

W3BnuuaneTo Ha 3aKIIOYEHHUS 3a XapaKTCPpUCTUKUTE Ha II0ITyJia-
UsITa OT JNAHHWUTE NMpH HAOJIIOJICHWE Ha W3BajKa ce Hapuya CHamuc-
muuecko 3axniouenue uiu 2eHepanusayus (00001IaBaHe).

CTaTUCTHYECKUTE 3aKJIIOUYECHUS UMaT JABE€ OCHOBHH 3aJa4H:

* Oyenka Ha pesyaimamunme om Hab00eHue Ha U36A0KA U U3-
sauYane Ha U3600U 3a napamempume Ha nonyiayuamada,
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*  CpasHABaHe HA pe3yimamiu om HabaodeHue Ha 08e Ul Nno-
geye U38a0KU, M.e. npogepka (mecmysame) Ha Xunomesu 3a
YCMAaH08a8aue Had CIMAMUCMUYecKd 3HAUUMOCHI.

W3non3Banara mpu CTAaTHCTHUYECKUTE 3AKITIOUCHHS HHPOPMAIHS
OT HaOJIIOJIeHNEe Ha M3BAJIKK UMa U3BECTHU OTPAaHUYCHUS 10 OTHOILE-
HUE Ha HaJeKIHOCTTA, TOYHOCTTA ¥ BaJIMTHOCTTA, HO BBHIIPEKH TOBA TS
MPEeICTaBIsiBa OCHOBATA 3a M3TPayKAaHE Ha MEAWIMHCKOTO TO3HAHME,
KOETO MMaMe 3a YOBEIIKUTE TTOIYJIaIlHH.

Benuku craTucTHYECKH 3aKITIOYSHHS U3XO0XKAAT OT MPEIIOCTaB-
KaTa, 4e eona 000pa uzeaoka mpadea oa dvoe:

* TI0M0paHa HAa OCHOBAaTa Ha CIIy4acH HEMpEeIHaMepeH moaodop,
3a JIa ce HaMaJld BEPOsITHOCTTA 32 CUCTEMAaTHYHa TPEIIKa;

*  npedcmasumentda, 3a 0d ce nodoopu 6ATUOHOCTIMA U,

*  00CMamv4yHo 20nAMd No 0bem, 3a 0a ce NOGUULU MOYHOCIMA
HA UBHUCTABAHUME ONUCAMETHU XAPAKMEPUCTUKLL.

2. CBIIHOCT HA CTATUCTHYECKOTO OLICHABAHE

Ouenkama ce 3aKJI04aBa B U3NOA36AHE HA pe3yimamume Om
npoyueamne 6vpxy CpPAGHUMENIHO MANKA U36A0KA KAMO MAPKA UL
UHOUKAUUA 30 HUGAMA HA CHOMEEMHUMe NOKA3ameau ¢ MHO20 no-
WUPOKA NONYNAYUA.

Harpumep, KOJIM4eCTBEHUTE POMEHIIMBY B U3BAJIKATA HAW-4ECTO
C€ OMNMCBAT YPe3 CPE/IHA BEIMYMHA X M CTaHJApTHO OTKJIOHeHHe §. [1o
MoJ00eH HaYMH MOTaT Ja ObAaT ONMHMCAaHHU M MOMYJIAlMUTE KaTo Ce U3-
[10JI3BaT CUMBOJIUTE: CPEIHA BEIMYMHA L U CTAHJAPTHO OTKJIIOHEHHE G.

HmeHHO nmopau ToBa, 4e CTOMHOCTHTE Ha MapaMeTPUTE B MOITyJIa-
LUSITa ca HEU3BECTHHU, Hali-HAIPe ce MOoAOMpaT N3BaIKH, yCTAaHOBSBAT
CE€ CTOMHOCTHTE Ha M3BAJKOBHUTE CTATUCTHKHU U HA Ta3W OCHOBA CE U3-
BIIMYAT CTATHCTUYECKH 3aKIIOUEHUS 3a MMapaMeTPHUTE B MOMyJIalyATa.
Hampumep, nipu n3MepBaHe Ha AMACTOIHOTO HaIATaHe MPU 56 MBKE
nymaun Ha Bb3pacT 40-59 1. ca nonydenn X = 86 mm Hg u s = 14 mm
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Hg. buxMe uckanu Jja 3HaeM KakBO € CPEIHOTO HMUBO Ha JUACTOJIHOTO
KPBbBHO HaJIATAHE MPU BCUYKU MBIKE NIyIIadX Ha Ta3u Bb3pacT.

OrneHkaTa Ha JaJCH MapaMeThp B MOMyJIaIUsITa MOXKE Ja CE U3BBP-
LIM 10 /1B HAYMHA: MOYK0B80 U UHMEPBATHO OUEHABAHE.

Touxoeomo ouyenasane NpenOCTaBs OLIEHKA Ha JAJEH MOIyJja-
LIMOHEH NapaMeThbp Ype3 €IHAa €IMHCTBEHA CTOMHOCT, KOSATO TOM Hai-
BEPOSITHO MO3KE J1a MPUEME U Hail-uecTo ce u3passiBa upe3 U3BAIKOBUTE
CTaTHCTUKH (HArp. CpeJHa apUTMETUYHA, IPOTIOPIHS U 1p.). TodkoBa-
Ta OLEHKA UTHOPUpA JOIYCKAHATA MPU U3BAAKOBUTE MIPOYUBAHUS PEI-
peseHTaTuBHa rpemka. [Topaau ToBa TS HE MOXKeE J1a c€ pasriiexaa KaTo
TOYHA CTOMHOCT Ha MOIYJAIMOHHHUS MapaMeThbp U HAMa CaMOCTOSTE-
HO MIPUJIOKEHUE, a CIIY’KHU 32 OCHOBA Ha MHTEpBaJHATA OlIEHKA.

Hnmepeannomo oyensagane ce onvupa Ha MHOKECTBO CTOMHOCTH,
ChCPEAOTOUYCHH OKOJIO TOYKOBATA OILICHKA, KOUTO (hOPMHUPAT ONpE/Ie/iCH
WHTEpBaJl, B TPAHULIMUTE HA KOWTO MPU ONPE/ICICHO HUBO HAa rapaHMOH-
Ha BEPOSITHOCT CE MPEAIIIara, 4e c€ HaM1upa UCTUHCKAaTa CTOMHOCT Ha
rapaMeTbpa B MOIMyJIaluuaTa.

3. OCHOBHHM NOHSATHUSA NPH CTATUCTUYECKOTO OLIEHSIBAHE

[Ipenu na Obe HAIIPaBEHO 3aKITIOUCHHE 32 MTApaMETPHUTE Ha MOITy-
JauusTa Ha 0a3ara Ha CTATUCTUKUTE OT M3BaJKaTa TPsOBa Ja U3SICHUM
CBIIHOCTTA Ha CJICIHUTE OCHOBHU TOHSTHUS:

CMAaHOapmua (CpeoHa CMmoxacmuita ) epeuKa,
2aAPAHYUOHHA 8ePOSAMHOCH (008EPUMETHOCH);
eapanyuoner (dogepumeiner) Koegpuyuenn,
MAKCUMATHA CIOXACMUYHA 2PeUKd

* % ¥ X *

unmepedal Ha doeepumeﬂHocm.

3.1. CrangapTHa (cpeAHa CTOXaCTHYHA ) FpelKa

Cmanoapmuama zpewka M3MepBa CTAaHAAPTHOTO OTKIOHEHHE
Ha pas3npeesieHueTo Ha JajieHa N3BaaKoBa cTaTUcTUKa. Haii-yecto ce
W3UNCIISBA CTaHJapTHATA TPEIIKa Ha CpeaHaTa apUTMETUYHA BEITUUH-
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Ha AKO OT €aHa 1 Chlla NoIryjanusa ca U3BJICUCHU HAKOJIKO M3BAJAKU U
€ W3YHCIICHA CpeJHAaTa apUTMETUYHA BEJIMYMHA 3a BCSAKA M3BaJKa, TO
CTaHAAaPTHOTO OTKJIIOHCHUC Ha IMOJYYCHUTC CPCIHU BCIMYMHU CC Ha-
puua cmanoapmua zpewika na cpeonama éenuyuna. Kato takasa s
XapaKkTepu3upa TOYHOCTTA HA U3UUCIICHUTE OMUCATEIIHU CTATUCTUKH B
M3BaJIKaTa IPU M3MOJI3BAHETO UM KaTO OLEHhYHU HHIUKATOPH 32 Mapa-
METpUTE B Tomynanusara. Ha mpakTuka, cTaHIapTHaTa TPEIIKa Ce W3-
YKCIIsIBA TI0 JAHHU CaMO OT €JTHA PEMPE3CHTATHBHA U3BA/IKA U PA3MEPBT
Ha TpelKaTa MOXKe Jla Ce KOHTPOJIUPA Ype3 MOBIUSIBAHE HA OMPEIeIis-
muTe S (haKTOPH.

Om Kakeo 3aeucu eeuMUHAmMA HA cmandapmuama zpemka?

Ha nvpeo macmo, BapuaOUITHOCTTA Ha J]aJIcHA CTATUCTHKA B U3-
BajkaTa (Hamp. 3a CpeflHaTa BEIWYMHA) 3aBUCU OMl 6APUPAHEMO HA
UHOUGUOYATHUME HAOAI00eHUA, OT KOUTO € KOMIIO3UpaHa HM3BaJKa-
ta. KomkoTo moBeue KpuTepun W U3MCKBAHUS 332 €AHOPOIHOCT HA W3-
BaJKaTa ca 3aJI0KCHH TIPU HEMHOTO chopMHpaHe, TOJIKOBA TI0-MajIKa €
BapHUaOMITHOCTTA, T. €. CPEeIHATA BEINIMHA € CHIIPOBOJICHA C ITO-MAJIKO
CTaHAAPTHO OTKJIOHCHHUE.

Ha emopo macmo, BapuabUITHOCTTa HA CpefHAaTa BEIUYMHA B
W3BaJKaTa 3aBUCH OMl pazmepa Ha uzeéaokama. Hanpumep, CpeIHUAT
PBCT HAa MBKE CTYJACHTH— MEMIIM, U34nCIeH Bbpxy 100 HaOr0MeHUS
e ObJIe MHOTO MO-TOYEH OT TO3U, M3YUCIICH BBPXY 15 HaOro1aBaHu
CiIyyvasi.

CrieoBaTeNHO, 6ApuUAdUIHOCMMG HA CPeOHama @eauduHa 6
U36A0KaAmMA HAPACMEA ¢ UHOUBUOYAIHOMO 8ApPUPAHE U HAMAIABA C
yeenuuaeane na pazmepa Ha uzsadkama. Topa ce Brpaxaa BB (op-
MyJiaTa 3a CTaHAapTHATa TPEIIKa Mo CIeIHUS HauuH:

s
10.1) sz =—=,

\n

KBJETO

Sz — CTaHJapTHA I'pEeIlKa Ha CPEeHAaTa BEJIUYUHA B U3BAIKaTa

§ — CTaHJAPTHO OTKJIOHEHHE Ha Cpe/lHaTa BeJIMYMHA B U3BAAKATA
n — Opoii HaOoJaBaHu cilyvail B M3BaJIKaTa
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CrnenoBatenHo, CTaHAapTHATA TPEIIKa Ha WU3BAJKOBATA CTATUCTHU-
Ka € MpaBo MPOIMOPIIMOHATHA Ha CTAHIAPTHOTO OTKJIIOHEHUE U OOPaTHO
MPOIOPIIOHATTHA HA pa3Mmepa Ha u3Baakata. CTaHmapTHaTa Tperika
BUHATH 11ie Obje MO-MajKka OT CaMOTO CTaHJIAPTHO OTKJIIOHCHHE, ThH
KaTo TSl CE€ MOJIy4yaBa KaTO OTHOLLIEHHE Ha CTAHJAPTHOTO OTKIIOHEHHUE U
KBaJIpaTE€H KOPEH OT pa3Mepa Ha U3BaJIKaTa, a pa3MEpbT HA U3BaJKaTa
BUHAru € No-rojisiM OT €ANHULA, T.€. KBAJPAaTHUAT KOPEH BUHATH L€ €
MO-TOJISIM OT €AUHUIIA.

3.2. 'apaHUMOHHA BEPOSAATHOCT (10BEPUTEIHOCT)

[lox eapanyuonna eeposammuocm (0oeéepumennocm) B TIHPOK
CMHCBHJI Ha TIOHATHETO ce pazOoupa éeposmuocmma, ¢ KOAMO ce noo-
Kpens 0adeno mevpoeHue.

CTaTUCTHYECKOTO 3aKIFOYCHHUE 3a TapaMEeTPUTE B IMOMyJIAlUsATa
BUHATH MMa BEPOSTHOCTEH Xapakrtep. ClemoBaTenHo, 8 KoHmeKcma
Ha UHMEPBAIHOMO OYeHABAHe, 2APAHUUOHHAMA 8EPOANMHOCHL € 8ePo-
AMHOCMMmA, ¢ KOAMO ce NOOKPens mebpoOeHUemo, ue OUeHABAHUAM
napamemsp om HONy1AUUAMA NONAOA 8 CHOMEEHHU 006EePUMEIHU
zpanuyu.

[Ipu omeHkaTta Ha pe3yJATATUTE OT PEMPE3CHTATUBHHUTE MPOYY-
BaHU HE € HYKHO J1a 3HAEM KaK CC€ U3YUCIIABAT BEPOSATHOCTUTE, HO €
MOJIC3HO Ja 3HAaeM BpPB3KaTa MEKIY YCCTOTHUTE PA3MpPECICHUS U Be-
posITHOCTTA.

Nma penunia craHmapTHH paslpeleieHus, OT KOUTO HaH-uecTo
CpelllaHo € HOpManHOTO pasnpenencuue. [Ipu nero 68,2% ot ciydau-
Te NPUIIAraT Hal-0/M3K0 0 CpeaHaTa CTOMHOCT — B UHTEpBana X * s,
T.¢. uMa 68,2% BEpOSATHOCT 3a TE3U CTOMHOCTH JIa CE€ Pa3noyiaraT OKoJo
cpeaHoTo HUBO. [1o chIys HAYMH pa3chKAaBaMe 3a CIydanTe, HaMUpa-
M C€ Ha J[Be CTaHIApTHHU OTKJIOHEHUS BIISIBO WJIH BIISICHO OT CpeJHAaTa
CTOWHOCT, 32 KOUTO BepOsITHOCTTA € 95% u T. H.

113



a CTATHCTHUKA B YIIPABJIEHUETO

3.3. I'apanumnoHeH (1oBepuTesieH) KoepuuueHT

HuBoto Ha BeposTHOCT (B %) Ipu HOPMAJIHOTO pas3lpeneieHue
CBHOTBETCTBA Ha TOYHO ONpejesieHa YUCIEHa CTOMHOCT Ha f-Kpumepus
na Cmiodenm, Topaay KOETO TOM ce Hapuia apanyuonen (0ogepume-
nen) Kkoeghuyuenm. I1pu ronsm 6poii ciryqan (Han 120) cboTHOIIEHME-
TO ¢ cieaHoTo (TadJ. 10.1):

Ta6u. 10.1. Bpb3ka Mexkay cTOIHOCTTA Ha t-KPpUTepHs U FrapaHIMOHHATA

BEPOSITHOCT
CroiiHOCT HA ~-KpUTEPHii BeposiTHocT B %
0.5 38.2%
1.00 68.2%
1.64 90.0%
1.96 95.0%
2.58 99.0%
3.29 99.999%

B menummnaTta u 31paBeona3BaHeTO CTATUCTHYECKUTE 3aKITIOUSHHS
cienBa 1a Ob1aT MOJKPEIISHY C 6UCOKO HUGO HA 2APAHUUOHHA 8EPOAM-
Hocm — He To-Malika oT 95%, a B HAKOU CIy4aH, KOraTo cTaBa JayMma 3a
IpaHUYHU 00JaCTH MEXKIY JKUBOTA M CMBPTTa — Jopu Hax 99%. Croii-
HOCTTa Ha IOBEPUTEITHHS KOS(HUIMEHT t B T€3U CITy4au NPHU U3BaaKa HaJ
120 ciyyast e Obae NpuOIM3UTEHO paBHa Ha 2, a ipu 99% — Hap 2.5.

IIpu pa3mep Ha n3Baznkara nox 120 cayyast CTOHHOCTTa Ha JOBEPH-
TEJIHUS KOS(PUIIMEHT ce ompeiesis 1o crenuanta Tadimna 3a KpUTHIHU-
Te cToiiHoCTH Ha t-kputepust (IIpunoscenue 1). Ilpu eqHO 1 CHIIO HUBO
Ha rapaHLMOHHA BEPOSITHOCT CTOMHOCTTA Ha t HAMAJISIBA C YBEIUYaBaHE
Ha pa3Mepa Ha U3BaJKarTa, a Ipu €IUH U ChLI pa3Mep Ha U3BajaKara t
HapacTBa C yBeJIMYaBaHE HA HUBOTO HA TapaHIIOHHATA BEPOSTHOCT.

3.4. MakcuMaJ/IHAa CTOXACTUYHA rpeliKa

Maxkcumannama cmoxacmuuna ZpentKa XapakKTepusupa MaKkCu-
MAJIHOTO OTKJIOHEHHEC Ha CTaHJapTHaTa Ip€lika OT MCTUHCKaTa CTOM-
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HOCT Ha IapaMeTbpa U Ce OIpezess KaTo IPOU3BEIEHUE Ha CTaHlapT-
HaTa Tpelika W JIOBEepHUTEeNHUs KoedunueHT. Hali-uecto ce o3HauaBa
ChC CHMBOJIAa A ¥ 3a Cpe/lHaTa apuTMETHYHA BelnunHa A = 1.5
[IpakTyeckn MakcUMaJlHaTa CTOXaCTHYHA MPEIIKa Ce U3I10JI3Ba ITPU
W3YMCIISIBAHE MHTEPBAJIA HA IOBEPUTEITHOCT, Thil KATO KOCPUIIMEHTHT t €
CBBP3BaH MPSIKO C BB3MPUETOTO HUBO HAa rapaHIMOHHA BEPOSATHOCT.

3.5. UnTepBaJ HA TOBEPUTEHOCT (IOBEPUTETHH I'PAHHUIIN)

KakTo noguepraxme, Mpu CTaATUCTHYECKOTO OLICHSABAaHE Ha rapa-
METPHUTE B MOIMYJIALKATA CE U3II0JI3Ba BEPOSITHOCTEH MOAXO0/I, KOMTO ce
CBEXJa N0 ONpENCISTHE HA UHmMEPEAl HA 0osepumennocm (0osepu-
menHu zpanuyu).

Jlosepumennusm unmepean (o3nauasa ce ¢ JIU nau CI — ot
Confidence Interval) npeocmasnnsea unmepean, ¢ cpanuyume Ha Koii-
MO npu GbL3NPUEHIAMA O U3CE006AMEN 2APAHUUOHHA 8EPOM-
HOCI ce HaMUPA UCHMUHCKAMA CHOUHOCH HA NAPAMEMbPA 3d RONY-
aayusma.

Jlosepumennuam unmepean ce MOCTPOsIBA KATO KbM TOYKOBATA
OIICHKA Ha M3BAJIKOBATa CTATUCTHKA CE MPHOABH M M3BAIU MAaKCHMaTHA-
Ta cToxXacTHuHa rpeiika. [locieanara BKIOUBa B ce0¢ CH rapaHI[MOH-
HaTa BEPOSTHOCT Ype3 CTOMHOCTTA HA JOBEPUTEIHUS KOCS(UIIUCHT ¢ U
10 TaKbB HAa4YHH CE€ O(i)OpMSIT AoJiHaTa W ropHara rpaHviia Ha MHTCP-
Basia. Hanmpumep, 3a cpegHaTa apuTMETUYHA BEJIMYMHA B TIOMYJIalUATA
JIOBEPUTEITHUST HHTEPBAJI III¢ UMa CIICTHUS BUJI:

(102) Cl=p, +u,=x tA=Xx £15;,
KBACTO: L, =X —Aup,=X +A

CJie10BaTeNHO, HCTUHCKATA CTOWHOCT Ha ChOTBETHHS TIAPAMETHP
3a MOMyJIAIMATA IIIE CE HAMUPA B MPEJIETUTE HA CTOWHOCTTA Ha OLEHBY-

HUA UHAWKATOP 3a U3BaJIKaTa IJIF0C MUHYC MaKCUMajiHaTa CTOXaCTHUYHa
rpeuika, T.C. | 1IIe 61))16 HC I10-MaJika OT IJI H HC II0-rojisiMa OT },l,z.
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lapannmonHara BEpOSITHOCT HAa CTATUCTUYECKHUST U3BOJ] HE 3aBUCH
OT pa3Mepa Ha U3BajJKaTa — T Ce 3a/laBa [IpeIBapUTEIHO OT U3CJIe0Ba-
TeJs, HO TIPU €/IHO U CHII0 HUBO HAa BEPOSTHOCT MHTEPBAIHATA OLICHKA
e ObJie Mo-ToyHa (MHTEPBATBT ie ObJie MO-TeCeH), ako pa3MephbT Ha
W3BajKaTa € Mo-ToJisiM.

[Ipu exauH ¥ chI MACUB OT JAHHHM, IIUPUHATA HA JOBEPUTEITHUS
MHTEPBAJ 3aBHCH OT CTOMHOCTTA Ha f-kputepus. Ilpu P = 95% croii-
HOCTTa HA [~KPUTEPHs € I10-MaJIKa, OTKOJIKOTO NMpH 99%, a OTTYK U Ho-
TECeH JoBepuTeNeH nuTepBait. OOpaTHO, Y M0-BUCOKA FAPaHLIMOHHA
BEPOSITHOCT MHTEPBAIBT HA JOBEPUTEJIHOCT 11e ObJE MO-IIUPOK, ThH
KaTo CTOMHOCTTAa Ha { HapacTBa (IIPWU PaBHU JIPYTU YCIOBHS — HaIp.
€/IMH U ChLI pa3Mep Ha U3BaJKaTa U CTAHAAPTHOTO OTKIIOHEHHE).

3.6. Ctenen Ha cB00012

TepMuHbBT ,,cmenen Ha céod0da* (03Ha4aBa ce C ,,k*“ nin df — ot
degree of freedom) 3a majeHa mpomMeHIMBA BeIMYMHA CE U3IOJI3BA 32
XapaKTEepHUCTHKa Ha Oposi Ha HE3aBUCHMHUTE YacTH OT WH(GOpMAaNHITa,
CBhABPIKAINA CE B TaZicHa CTaTUCTHKA, T.€. df IpeACcTaBIsiBa Opoid pe3yIi-
TaTH, KOUTO MOTAT CBOOOTHO J1a BapHUpaT IIPH U3UNCIIIBAHETO HA Ja/IcHa
CTaTHCTHKA, TaKa 4e Jia He Ce MPOMEHH KpaitHus pesynraT. Hampumep,
aKo B CllydyaiiHa M3BaJika OT N HAOJIOJICHUS CME M3YUCIIMIM CpeIHaTa
apUTMETHYHA, TO 3a JIa [TOJIYYUM ChIIUS PE3yNTaT 72 — | OT u3MepBaHusi-
Ta MOrar jJia Bapupar, HO TIOCJIeIHOTO U3MEpBaHe TPsiOBa Ja ©Ma TaKkaBa
CTOWHOCT, Ye JIa He CE€ MPOMEHH CyMaTa OT HAIPaBEHUTE U3MEPBaHUSI.

Onpe/eNisiHeTO Ha CTEICHUTE Ha CBO0O/IAa € 3a/IbJDKUTEIIHO YCIIO0-
BHE TIpH paboTa ¢ TaOIHUIUTE 32 KPUTUIHUTE CTOWHOCTH Ha {-KPUTEPUS
MIPY MHTEPBAITHO OIEHSIBaHE, KAKTO W MPH MMPOBEPKa Ha XUIIOTE3H Upe3
MapaMeTpUYHU W HenapaMeTPpUIHH METOJU W IPH IPYTH CTaTHCTHYE-
CKH METOIM Ha aHaJIu3.
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4. I[IpakTHYeCKH CTHIKH MPH CTATUCTHYECKOTO OLIEHSIBaHe

4.1. OueHKa HA cpeIHU BeJIUYUHU

O606H.IaBaH€T0 Ha PE3YJITAaTUTC 3a IMOITyJIallusATa Ha OCHOBATa Ha
Ha6J'IIO,Z[eHI/IH Ha n3BaJiKa IpEMHHAaBa 1pe3 CJICAHUTC CTallu:

I eman — Onpedenane na cmanoapmHuama pewiKa

B mpumepa B rimaBa 5 3a 1MacTONHOTO HalsATaHE B U3BaJKa OT 56
MBbIKE CHITHH TTyIIa4yu Ha Bb3pacT 40-59 . e X =86 mm Hg us = 14 mMm.
CrangapTHarta Tpelika ce ornpeaes 1mo gopmyiara:

K 14 14

(103) T, T 56 7.42

1l eman — H360p na cmoiinocm Ha t-Kpumepus ChHo0pa3HO Opost
Ha CJIy4auTe B U3BaJKaTa U HUBOTO Ha rapaHlMOHHA BEPOATHOCT, C KOA-

==+1,8 mm Hg

TO KeJlaeM Jia ObJIaT MOAKPEIICH! HAITUTE U3BOIH.

[Ipu 56 waGnromenus (ctemeH Ha cBoboma df = 56 — 1 = 55)
U rapaHLUOHHA BeposiTHOCT P = 95% ot Tabnuuara 3a KPUTUYHUTE
croriHocTH Ha t-xKpurtepust (Ilpunosrcenue 1) Hamupame ¢ =2.00 (B pena
chroTBeTCcTBaI Ha df = 60).

III eman — Onpeodenane na CI 3a cpeonama eenuuuna 6 nony-
nayuama

(10.4) Cl=p, +n,=X +A=X £t.s

x 9

=I
+

KBIETO L, =X —An u, = A

MzuncnsBame p,=86—2.00 x 1.8 =82.4 mm Hg u
w,=86+2.00x 1.8 =289.6 mm Hg

[TocTposiBame TOBEPUTEIHUSI HHTEPBAI
CI=p, +p,=82.4+289.6.
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1V eman — @opmynupane na 3axKaiouenue 3a CMOUHOCMmMa Ha
napamemuspa ¢ nonyiayuama

Ha ocHoBara Ha nmoco4yeHus mpuMep MOXKE Jia C€ HalpaBU U3BOJ,
4ye cpeiHaTa CTOMHOCT Ha IMACTOJIHOTO HaJIsATaHe 3a LiAjIaTa oIy Ialus
(MBXKe, CHIIHU TymIadd, Ha Bb3pacT 40-59 r1.) ce oyakBa aa Obae He
no-Hucka ot 82.4 n He no-Bucoka ot 89.6 mm Hg; ToBa TBBpACHNKE €
MTOJIKPENEHO C FapaHIMOHHA BEPOSTHOCT 95%.

YBenn4aBaHETO Ha rapaHLMOHHATa BEPOSTHOCT Ha M3BOIUTE 3a
[OIyJIalMATa U3UCKBA IIPUEMaHe Ha I0-BHCOKAa CTOWHOCT HA (-KpHUTe-
pusl, a cIeJ0BaTeNIHO M LIMPUHATA HAa HHTEpBaJla Ha JIOBEPUTEIHOCT 11
ce yBennuu. [locineqHoTo € HABIIHO JIOTHYHO, THhH KaTo e Hamalee
BEpOATHOCTTA 32 HETOYHOCT.

KoraTo cpeHOTO HUBO B U3BaJKaTa € IPEACTaBEHO UPE3 MeOUaHA
(M), 1OBEPUTENHUAT MHTEPBAJI CE ONPEJIETI C TIOMOIITA Ha CHEIUaHa
Tabymia criope/ Opost Ha HAOJIFIaBaHUTE CITyYaH.

4.2. Onenka Ha KoeUIMEHTH H NPONOPIUH

OrneHkara Ha KOe(UITMEHTH 32 YeCTOTa ¥ MPONIOPIINH e pas3iiiya-
Ba camo 1o ¢opMmyJiaTa 3a CTaHgapTHaTa rpemka. M3nonsear ce cuen-
HUTE CUMBOJIU:

H3ea0ka Ilonynayusn

H3zeecmna Heuszeecmna

Cmamucmuxu Ilapamempu
Koedpuyuenmu/nponopyuu D T
Cmanoapmuo omkionenue s c

[TpemunaBa ce mpe3 ChIIUTE eTanu Ha pabdora:

I eman — Onpeodenane na cmanoapmuama zpewiKa:
(10.5) s, = N pgln,

KBJAETO:
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§, © CTaHJapTHATa IPEIIKa Ha KoeuIMeHTa (MHTEH3MBHUS 1TOKA3aTe)
WM Ha MPOTopuusATa (eKCTEeH3UBHHUSA MTOKa3aTen);

P — U3YUCIICHUAT OT U3BaJIKaTa MOKa3aTell;

q — npoTtuBoNON0XkHOTO 110 1 riu 100%, g =1 —p wim 100 —p

Il eman — Onpedenane Ha gequuunama Ha t-Kpumepus Cropen
JKEJIAaHOTO OT M3CJIEI0BATENs HUBO HA TapaHIIMOHHA BEPOSITHOCT Ha U3-
BOJIMTE M CTETIeHTa Ha cBO0O/1a 3a u3BaAkaTa (1o Tabiumara 3a KpuTHY-
HUTE CTOMHOCTH Ha t-KpUTepus)

IIT eman — Onpedenane na unmepeana Ha 006ePUMENHOCHL 3a
rapamMeTsbpa B MOIyJIALHSTA —

(10.6) Cl=n,+n,=p=*tsp,
KBIETO T, =p —LSp U T, =p + L.5p

1V eman — @opmynupane Ha 3aK10YeHUEMO 34 CMOUHOCIMMA
Ha napamemvpa ¢ NONYaAYUAMA

5. Onpenensine Ha MMHHMAJHHS pa3Mep HAa M3BaJKara 3a
OLIEHKA HA MapaMeTpuTe B IONYJIANHUATA
MUHEMaTHUAT pa3Mep Ha U3BaJKaTa 3aBUCH OT:
*  yenma u NOCMAHOEKAMA HA NPOYUEAHEMO;

* nAaHa 30 cmamucmudecku ananu3 (METOIU 3a CTaTUCTUYE-
cka 00paboTka);

*  MOYHOCIMMA HA U3MEPEAHUAMA, KOUTO TPsOBa 1a ObaaT Ha-
NpaBeHH;

* CIMeneHma Ha MOYHOCHm npu 0000uiaeane Ha OGHHUME 3a
nonynayusama, T.. I0yCKaHaTa CTaHJapTHA TPELIKa;

* 2apaHyUOHHama 6epoAmHoOCm (003epumejmocm) Ha 3aKJIro-
YCHUATA
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B nmpaktudecku I1aH, U3CICIOBATEIUTE 3a/laBaT MPEABAPUTEIIHO
JKEJIAaHOTO HHMBO Ha TapaHIIMOHHATA BEPOSTHOCT HA CTATUCTHYECKOTO
3aKJIOUeHUE 3a rnomnyJarnusita. Onpesens ce NpeABapUTeIIHO Upe3 MH-
JIOTHO MPOYYBAaHE WJIU [0 JUTEPATYPHH JaHHU OYaKBAHOTO HUBO Ha
M3BaJIKOBaTa CTATUCTHKA (CpeIHA BEJIUYMHA MM MPOMOPIIHS) U CTOM-
HOCTTa Ha JIONMyCTHMAaTa CTaHIapTHa rpemika. Hakpas, upe3 mpeoOpa-
3yBaHe Ha (popMyIiaTa 3a MaKCUMallHaTa CTOXaCTHYHA IPEIIKa, B KOSTO
0CTaBa HEM3BECTEH CaMo OpOsSIT Ha cirydauTe (n), ce onpesens Heo0Xo-
JUMUST pa3Mep Ha U3BaJIKara.

5.1. OnpeaesisiHe Ha pa3Mepa Ha M3BAJAKA NPH KOJIHYECTBEHU
NPOMEeHIUBHU

HpI/I 1'[0}_'[60p Ha U3BaJiKa 3a U3y4aBaHC Ha KOJIMUCCTBCHA XapaKTe-
PUCTHUKA, U3CTICAOBATCIIAT TpSI6Ba Ja 1oCOYHu:

* JIOMyCTUMAaTa MaKCHMAaJTHa Tpelnka (B aOCONOTHH M OTHO-
CUTEITHH STUHUITH);

* CTAHJAPTHOTO OTKJIOHCHME HA IMPOMEHIMBATA BEJIMYHNHA B I10-
ImyJ1anuAaTa,

* BB3MpUETATa TapaHIIMOHHA BEPOSTHOCT HA 3aKIFOUCHUSITA —
00HuKHOBEHO 95%.

Hpumep: N3cnenoBaTen ucka ja OIEHA CPETHOTO HUBO HA XEMO-
riobuHa B ganeHa oomuoct. [Ipeasapurennata nHGOpMAITHs, ¢ KOSTO
pasmodara e, 4e cpeaHara ¢ okojio 150mg/l ¢he cTaHIAPTHO OTKIIOHE-
Hre 32mg/l. Ako momycTrMara MaKCHMalTHa Tpemrka e 10 Smg/l, Koiko
Jiuia TpsioBa Ja ObJaT BKIYCHU B IPOYUYBAHETO?

Ot popmynure A=t. s; u Sy = s/\/; Hamupame, 4ye A =t. s/\/z

Otryk n=1¢. 5%/ A*>=[(1,96)* . (32)*]/(5)*= 157.4 nuna

AKO pa3MepbT Ha MOMyJANUATa, OT KOITO IIe ce Moadepe 1U3Baj-
kara, e u3BecteH (Hamp. 3000 mymm), TO HEOOXOIUMUS pa3Mep Ha U3-
BajKaTa 1ie Obae:
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n=(1,96)*.(32)*/ [(5)*+ (1,96). (32)*/ 3000] = 149.5 numua; T.¢.
W3BaJKaTa TpsIOBa Ja BKItouBa moHe 150 muma.

5.2. OmnpenesisiHe Ha pa3Mepa Ha M3BAJKa NPU KadeCTBEHU
NPOMEH/IUBHU

ITpu noabop Ha M3Ba/IKa 32 M3yyaBaHE Ha KAYECTBEHA XapaKTepHC-
THKa, U3CIICI0BATEIISAT TPSAOBA /1a TOCOYH:

*  TPUOTM3UTENTHATa CTOWHOCT Ha TporopuusaTa (p);

* JOIyCTUMAaTa MaKCHMajHa rpemka (B aOCOMIOTHN WU OTHO-
CUTEITHY CTUHUIIH );

* CTAHJAPTHOTO OTKJIOHEHWE HA IPOMEHJIMBATA BEJIMUYHMHA B M10-
MyJIaLMsTA;

* Bb3MpUETaATa rapaHIMOHHA BEPOSITHOCT HA U3BOJHUTE.

Ot dopmymure A =t. S u S; =,/ p.g/n HamMupame, 4e

A=t.\lpg/n

Ortykn=~£.p. g/ A\’

Mpumep: p =26% (0,26); A=3% (0,03); P =95%; t=1.96

Torasa: n =£*. p. g/ A*=(1.96)*.0,26 . 0,74/(0,03)*> = 821,2 nura.

AKO pa3MepbT Ha TOIYJIAMKSITA, OT KOSITO IIIE CE TI0I0epe M3BaIKa-
Ta, ¢ u3BecteH (Hamp. 3000 nymm), TO HEOOXOAMMHUSI pa3Mep Ha U3BAI-
KaTa e ce KOPUTHPA MO CJICAHUS HAYHH:

n=_821,2/ (1 + 821,2/3000) = 644,7 nuua; T.e. U3BagKara Tpso-
Ba Jla BKJIIOYBA MOHE 645 nuia. AKO CTOMHOCTTa Ha P € HEM3BECTHA,
npueme p = 50%. Torasa u ¢ me 6bae 50% U 1O TaKbB HAYMH U CTaH-
JlapTHaTa TPelliKa Ille MMa MaKCHMaliHa CTOWHOCT. OMpeeieHUusIT Ha
Ta3W OCHOBA 00EM Ha W3BaJIKaTa HiAMa OMACHOCT Ja € TBhPIE MATbK WU
MPEKATICHO TOJISM.
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