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AHOTALUA HA KYPCA

WscnenoBarenckute MpoOneMu, H3UCKBAIIN MPUITOKEHNETO HA CTATHCTUYECKH METOJIH, MOTAT 13
ce 000cOo0ST B TPH rOJIEMH TPYIIH:

B mbpBara rpyna nomajat Te3u mpoOneMu, KOUTO UMAaT TeOpeTuyHo pemeHue. Hauctuna, kato
TMPaBIJIO, TEOPETHUHUTE PEIICHHUS Ha €/IMH U ChII TIPOOJIeM ca MOBEYe OT €THO U BCAKO OT TAX Ce OCHOBaBa
Ha pa3fMyHa JIOTUKA U Ha Pa3fiMuHu Opeanosioxenus. ToBa oT CBOs CTpaHa TOCTaBs M3UCKBAHETO A CE
T03HABAT BCUUKH PEIICHHUS U BbB BCSKA KOHKPETHA CUTYaIUs Ja ce MpaBu 1300p.

B®B BTOpaTa rpyma momagaT Te3u mpoOIeMH, KOUTO HAMAT TEOPETHYHO PELICHHE, HO B CBOSTA
MpaKkTUYecKa JeHHOCT M3CIIeOBATENINTE T CBEXKAT, HE ChbBCEM KOPEKTHO, KbM aHAJIOTUYHH MPOOIEMH,
KOMTO MMAaT TEOPETUYHO PEILECHHUE.

B Tperara rpyna nonagat te3u mpoOiaeMu, KOUTO HUTO UMAT TEOPETHYHO PELIEHHE, HUTO MOTraT
Jla ce CBEZAT JI0 BEYE PEIEHHU IIPOOIEMH.

[lenTa Ha HACTOSAIIMAT KypC € Ja MOKa)ke Kak OT MO3UIUKTE Ha €/[HA MAJIKO T103HaTa apajurMa B
CTAaTUCTHKATa, HapeueHa OelicOBCKa, MOXE 11 CE JaJie TEOPETUYHO PELICHHE HAa BCEKH U3CIIEH0BATEICKU
npo0neM U B TO3U CMUCHJ TPUTE TPy MpobIeMu Ja ce cBeaT KbM mbpBata. Pazdupa ce, Tyk mo-ckopo
CTaBa BBIPOC 32 MOTCHIMAN, MOHEXE € MPAKTUYECKd HEBB3MOXKHO 1a OBJAT OMMCAHW M3YepHaTeTHO
BCHYKH MPOOJIEMH, H3UCKBAIM NPUI0KEHUETO HA CTaTUCTUYECKH MeToau. T1o Ta3u mpuunHa, monoBHHATA
OT Kypca € MOCBeTeHa Ha TEOPETUIHO BBhBE/ICHNUE, a B JIpyraTa MONOBHHA Ca pasriieiaHi H30paHu H3CIe1o-
BaTeJICKU MpodiieMu. B TeopeTHYHOTO BbBEICHUE ca M3/I0KEHN PUHIUITUTE, HHCTPYMEHTHTE U TEXHUKH-
Te Ha OeliCOBCKAaTa CTAaTHCTHKA. T0oBa O3HAYaBa, Y€ B TE3U TEMHU MO HEOOXOAMMOCT MMa MAJKO MOBEYE
MaTeMaTHKa, HO TS € He00X0MMa OCHOBA 32 Pa30MpPaHeTo Ha Pa3IMYHUTE PUIOKEHHUS. A B TO3U KypC 1Ie
Ce pa3rIexkaaT NPUIIOKEHHS, OTHACAILU CE U 10 TPUTE TPYIIH U3CIEA0BATEICKN IPOOIEMH:

K®M Tpetata rpyna npobnemu ce OTHacST U3BOAMTE, OCHOBAHU Ha MH(POPMAIHs OT HelpeICTaBu-
TenHu u3BaaKu. [IpuMepu 3a HeNpeICTABUTEIHU U3BAIKK HAMIOCIIEIbK MMa IOCTAThYHO MHOTO — aHKETHTE
B MHTepHeT, racyBanusTa no tenedona wim upe3 SMS 3a paznndnu TeneBru3noHHU npenaBanus (Ilecen
Ha EBpoBusus, Tect Ha HauwsTa, Big Brother, Star Academy, My3ukanHa Ky-Ky akazaemus, Bot Ha nose-
pue, COTbCHK 1 p.).

KbM BTOpara rpyma mpodiemMu ce OTHACSAT U3BOJHTE, OCHOBAHM Ha MH(OPMAIUS OT MPECTaBU-
TEJTHU U3BA/IKU, HO OTHACAIIHN CE 32 HAKOJKO B3aMMHO CBBbP3aHH MTapaMeThbpa Ha TeHepaiHaTa ChbBKYHOCT.
TaxbB, HanpuMep, € TPOONEMBT 3a OL[EHABAHETO HA MPOLICHTA Ha TJIACYBATUTE 32 HAKOS TMapTUs (KaH/IH-
71aT), HO CaMO CpeJl IEHCTBUTEITHUTE TJ1aCONOAABATENH.

KbM mppBara rpyma mpo0nemu ce oTHacs OmpeesiTHETO Ha BEPOSATHOCTTA HOBA €MHUIIA Ja T0-
TMaJiHe B KOHKPETHA rpyma, (opMUpaHa Mo 3HAYCHUETO Ha JafieH Mpu3Hak. ToBa yCMeIHo MOXe Ce Chye-
Tae ¢ TeXHHKaTa Ha MHOTOMEPHUTE TPYIUPOBKH U MO TO3M HAUMH Ce MOJy4yaBa JieCHa 3a yrnoTpeba antep-
HAaTHBA HA METOJUTE, HOCEIH OOIIOTO HANMEHOBAHHE ,,aHANIN3 HA PUCKA™ WIHM ,,B3MUMAaHE Ha pelieHHE B
CUTYyaIUsl Ha HECUTYPHOCT .



TEMH

1. Masiko ucropus

Teopus Ha BEepOSATHOCTHTE.

YecToTHA CTaTUCTHKA.

BelicoBcka craTucTuka.

[OcnosHa nutepatypa: Xapanammues 2007: 8-13 (y.m.) ]

[Jombnautenna nureparypa: Jaynes 1986; Jaynes 2003: ix-xvi u 1601-1614 (u.); Loredo 1990:
82-94 (u.)]

2. Masiko MaTeMaTHKa

BeposTHOCT. Y ci10BHA BEPOATHOCT.

Teopemu 3a chOMpaHe ¥ yMHOXkaBaHE Ha BEpOSATHOCTH. Teopema 3a IbIHATA BEPOATHOCT U TEO-
pema Ha beiic. AprOpHH 1 anioCTEPHOPHU BEPOSTHOCTH. MeTo] Ha MaKCHMaIHATa EHTPOIIHS.

Pa3npenenenye, ITBTHOCT Ha pa3npezieneHue U (YHKIMA Ha pa3npe/eeHue.

[OcHoBHa uTepatypa: Xapanammues 2007: 8-13 (y.m.)]

[ombanuTenna mutepatypa: Bretthorst 1990: 1-5 (u.); Dose 2002: 1-5 u 16-17 (u.); Jaynes 1988;

Jaynes 2003: 101-117, 201-223, 301-321, 418-428, 601-608 u 1101-1110 (u.); Loredo 1990: 94-

103 (m.)]

3. CraTHcTHYeCKH H3BOAH M 3aKJIIOYEHHS! OTHOCHO OTHOCHTEJHHM J5II0Be B IeHepaJHATA
CHBKYNHOCT Ha §23aTa HA ANPHOPHU BEPOSITHOCTH

Be3Bb3BpateH moxdop, Bb3BpaTeH M0A00p, TOIEMH TeHEPATHI CHBKYITHOCTH.

[OcHoBHa nutepatypa: Xapanammues 20040: 54-58, 61-63 u 66-67 (k.)]

4. CraTHCcTHYECKH M3BOAM M 3aK/TI0YeHHS OTHOCHO BA/KHHU NMAPAMETPH HA pasnpeae/ieHUATA
(cpeqHM apUTMETHYHM, CTAHJAPTHH OTKJIOHEHHS W T.H.) B TeHepa/lHaTa CbBKYIHOCT Ha 0a3aTa Ha
aNpHOPHH BEPOSITHOCTH

be3Bb3BpateH n0a00p, Bb3BpaTeH M0A00P, FONEMHU TEHEPATTHU ChbBKYITHOCTH.

[OcHoBHa nuteparypa: Xapanammues 20046: 8-20, 31-42 u 49-53 (k.)]

5. Ilpuno:kenus B 06,1aCTTa HA COLMATHUTE HAYKH — HeNPeACTABUTEIHH U3BAIKH

Ankeru B HTEpHET.

TeneBuzuonnu rnacysanus — ,llecen Ha EBpoBusus”, ,,Bor Ha nosepue”, ,,COmbehK”, |, Jlyen”,
,,Big Brother”, ,,Star Academy”, ,,My3ukanHa Ky-Ky akagemus”’, ,,Tect Ha HarmsTa” u T.H. [[pobnemsbT 3a
,Jiobemurens”’.

CryzieHTCcKa OIeHKa 32 Ka9€CTBOTO Ha MPETOIaBaHe.

[OcHoBHa nuteparypa: Xapamammues 2004a: 25-30 (y.m.); Xapamammues 20046: 68-79 (k.); Xa-

panammues 2005: 31-33 (y.m.); Xapanammues 2006: 17-24 (y.m.)]

6. CTaTHCTHYECKH M3BOJAM M 3aK/IIOYEHHS] OTHOCHO OTHOCHTEJIHM /SUIOBE B IeHEepaJHATA
CHBKYIHOCT Ha 0a3aTa HA aNOCTEPHOPHU BEPOSITHOCTH

be3Bb3BpateH oa00p, Bb3BpaTeH M0A00P, FONEMHU TEHEPATTHU ChbBKYITHOCTH.

Haii-BeposTHO pasnpeneneHue (Hail-BEPOSTHE OTHOCUTEINHH JISUIOBE) B TEHEPATHATA CHBKYITHOCT.

[OcnoBHna nutepatypa: Xapanammues 20046: 58-60 u 63-65 (k.); Haralampiev 2006: 1-7, 9-12 n

13 (n.) mimm 36-39, 42-44 u 45 (y.n.)**]

* Tyk 1 HABCAKBJIE [10-HAMOTY HOMEPAIMATA HA CTPAHHLIUTE € JABAHA I10 HAKOH OT CIIEHUTE TPH BAPHAHTA:
(u.) — mo HoMepanuATa Ha cTpanuiute B UHTEpHET;
(K.) — IO HOMEpaNyATa Ha CTPAHHUIIUTE B CHOTBETHATA KHUTA;
(y.I.) — TI0 HOMepaIusITa Ha CTPAHUIUTE B Y4EOHOTO TOMAraro.



7. CTaTHCTHYECKH M3BOJM M 3aK/II0YeHHs 0THOCHO Ba/KHU NMAPAMETPH HA pa3npeaesieHUATA
(cpeaHH apUTMETHYHH, CTAHIAPTHU OTKJIOHEHHS W T.H.) B TeHEPAJIHATA CHBKYMHOCT Ha §a3aTa Ha
anocTepUOPHH BePOSTHOCTH

be3Br3BpareH noxdop, Bb3BpaTeH NOA00D, TOJIEMU TEHEPATHU ChbBKYITHOCTH.

[OcnoBna muteparypa: XapagammueB 20046: 20-30 u 42-49 (x.)]

8. IIpuio:xenusi B 00.1acTTa HA COLMATHUTE HAYKH — NPECTABUTEHH H3BAAKU
Hpemms6opru npoyusanus. [IpobaeMbT 3a IPOLEHTa COPAMO NEHCTBUTETHUTE ITIACOBE.
[OcHoBHa stuteparypa: Haralampiev 2006: 36-46 (y.i.) |

9. Onpenesisine HAa BEPOSATHOCTTA HOBA eIMHUIA 12 TIONaAHe B KOHKPeTHA rpyna, popmupa-
HA 10 3HAYEHNSITA HA eIUH WIH HAKOJIKO MPU3HAKA.

OmnpenensHe Ha BEPOATHOCTTAa HOBA €IUHUIIA Ja MOMaJHEe B KOHKpPETHA Tpyma, (popMupaHa mo
3HAUEHHUSATA HA eJIUH WM HAKOJKO TPU3HAKA MU paboTa ¢ apuOPHU U C AIOCTEPUOPHU BEPOSTHOCTH.

bankoBu mpaBiia 3a oTIHycKaHe Ha kpenuTu. [IpaBiia 3a omnpe/ensHe Ha 3aCTpaXOBaTEIHHU TIpe-
MuH. Be3MokHOCTH 32 MIPUJIOKCHUC B 06HaCTTa Ha MAapKCTUHIOBUTC U MOJIATUICCKUTE U3CIICABAHUSA.

[[lombaaurenna mureparypa: Jaynes 2003: 1809-1815 (u.)]

10. Ilpuniio:xenne B 00J1aCTTa HA IPOTHO3HPAHETO — I0BEPUTETHH HHTEPBAIH HA eKCTPAIo-
JAMOHHH MPOTHO3M.
[OcHoBHa muTepaTypa: Xapanammues 20046: 79-89 (k.)]

HpeBoa Ha 6Lnrapc1<p1 C3UK.
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AHOTAIIMU HA TEMUTE U TEKCTOBE

IIbPBU PABJIETT
BBbBEJEHHUE B BEUCOBCKATA CTATUCTHUKA

B cbBpeMeHHaTa CTaTUCTHKAa MMa JBE MapaaurMd. EjpHaTta, KOSATO € Haii-mo3HaTa W Hau-
U3M0/13BaHa, C€ Hapuya 4ecToTHa. J[pyrara, KoATo € mouTu Hemo3Hara (oco0eHo B bwiarapus) u e u3noms-
BaHa CaMO OT TeCEH KPbI' YUSHHU U U3cieoBaresu (TJIaBHO 10 CBETa) ce Hapuya OeiicoBcka. Herro moseue,
PasiiMyrueTo MCKAY ABCTC IMapaiurMu € HO-I[’bJI6OK0 1 CC OTKpHUBa OLIC B TCOpUATA HA BCPOATHOCTHUTC.
ToBa pasnuuue e ucropuuecku o0yciaoBeHo. B 30pata Ha pa3BUTHETO HAa TEOPUSATA HA BEPOSTHOCTHUTE TS €
int CIWHHA, HO C MOABAaTa Ha MO-CCPUO3HU Hp06JI€MI/I CC TIOABABAT PA3JIMYHU TCOPCTUYHU CXCMU, OT
YUUTO TIO3HIMK CE peliaBatr Te3u npobiemu. [locTeneHHo B paMKUTE Ha TEOpHATa HA BEPOATHOCTHTE CE
000co0sIBaT BETE MapajiurMu, KOUTO CE TPEHACIT B MaTEMaTHYeCKaTa CTaTHCTHKA, & OTTaM M B TIPUIIOXK-
HaTa CTaTHCTHKA.

B To031 pasnen e Obae pasrienaHa HAKPATKO MCTOPUSATA HA TEOPUSTA HA BEPOSTHOCTUTE U CTa-
THUCTUKATa, OCHOBHUTE MPHHIUIK, HHCTPYMEHTH U TEXHUKU Ha OelicoBCKaTa CTAaTHCTHKA U OCHOBHHUTE i
M0JICTA HA MTPUJIOKCHUC B MOMCHTA.



II'bpBa Tema: Maiiko ucropus

Teopusita Ha BEpOSATHOCTHTE € CPAaBHUTEIHO HOB JIsUT HA MaTeMaTukaTa. HeliHara uctopus 3amou-
Ba MPEIN OKONO YeTHpH Beka. CTaTUCTUKATa € OIIe MOo-MJajJa Hayka. Belpeku Tasu KpaTka UCTOPHS U
JIBETE HAYKH Ca MPETHPIEIN M3KIFYUTETHO OypHO pasBuTHe. [losBata Ha cepro3Hu MpoOIeMu € JTOBENO
710 BB3HUKBAHETO HA PA3IMYHU TEOPETUYHH MOCTAHOBKH, OT YAHUTO TIO3UIIHH CE PENIaBaT Te3U MPOOIEMH.
ITo To3u HauMH ca ce 000cOOMIH JIBE MapaUrMU — YECTOTHA U OECOBCKA, KOMTO B MOMEHTA CE€ HAMUPAT B
0ECTOUYEH COMBCHK TIOMEKIY CH. ,,HoBaTa” mapagurma ce cTpeMu KbM YTBBPIKIABaHE, a cTapaTa — KbM
3ar1a3BaHe Ha MO3UIUKTE CH.

Ot Ta3u Tema e Hay4uTe:

Kou ca ocHOBHHTE eTamu B pa3BUTHETO HA TEOPHUATA HA BEPOITHOCTUTE U CTATUCTHKATA.
PemaBaneTo Ha KakBW MPAaKTHYECKU MPOOJIEMH CHOCOOCTBA 3a TONYYABAHETO HA TIPEeBEC Ha
eIHAaTa WK JIpyraTa mapaurma.

KaxkBu ca nonerata Ha npuioxeHue Ha OeiicoBCKaTa CTaTHCTHKA.

KakBu ca B3MOKHOCTHTE U KaKBO € OB/ICIIETO Ha MIPHIOKEHAETO Ha OelicoBCKaTa CTaTUCTH-
Ka B COIMATHUTE HAYKU.

Bropa Tema: Majiko MmaTeMaTHKa

3a paznmyka OT YeCTOTHATa CTATUCTHKA, KOSATO € HAOOp OT Pa3TM4HU METOMH, MPHIOKIMH B Pa3-
JUYHHA KOHKPETHH CUTyalluH, OefiCoBCKaTa CTATUCTUKA € MPUHIIUI, KOWTO Ce Tpmiara mo eIuH U ChIH
HauWH HE3aBHCUMO OT KOHKPETHHUS TPOOIIEM.

OT Ta3u Tema 1e Hay4uTe:

Kax ce neduHupa noHATHETO BEPOSATHOCT OT IVIeJHA TOUKA HA JIBETE NApauIMU B CTaTHCTU-
Karta.

Ha xaxBu ycnoBus Tpsi6Ba 1a 0TroBapsl BEpOATHOCTTA OT IVIE/JHA TOUKa Ha OelicoBckaTa napa-
JUrMa.

KaxBu ca 0OCHOBHHTE IIPHHIIUIH, HHCTPYMEHTH U TEXHUKH Ha OEHCOBCKAaTa CTATUCTHKA.

Kax ce nedunupar u 3a KakBo ce M3MON3BAT Pa3MpEiEICHUETO, IITbTHOCTTA Ha pasmpesere-
HUE 1 QYHKIUATA HA pa3pe/ieNicHue.

KaxbB € anropuTbMbT 3a peliaBaHe Ha KOHKPETEH [O3HaBaTeleH IpoOIeM.



TEKCT KbM ITbPBU PA3IEJI
3a napagurMuTe B CTATHCTHKATA — (eiicoBCKa cTaTHCTHKA'

BnBenenue

B cbBpeMeHHaTa CTaTUCTMKAa MMa JBE MNApajurMd. EjpHaTta, KOATO € Hali-o3HaTa W Haul-
M3MI0J13BaHa, ce Hapuya uectoTHa (frequentist). pyrara, KosTo € mouTu Hemo3Hata (ocobeHo B bbirapus)
M € M3MO0JI3BaHa CaMo OT TeCeH KPBI' YUeHH M M3cleaoBaTeny (TIIaBHO MO CBETa), ce Hapuya OeiicoBcka
(Bayesian). Ho nopu 1 Tam, kbeTo OeiicOBCKaTa CTATUCTHKA € MO3HATA, TS HE Ce OCh3HABA KATO OT/EITHA
napagurma. ToBa € BaMIHO B €JHAKBA CTETIEH KAKTO 3a MPEACTABUTEIIUTE HA YECTOTHATA [TApaurMa, Taka
¥ 32 TIPEJICTABUTENNTE Ha OEHCOBCKATA CTATHCTHKA.

[IpencraBurenuTe HA YECTOTHATA CTATUCTHKA BB3MpHeMaT OefiCOBCKaTa CTATUCTUKA TIPOCTO KATO
OIIe HAKOJKO MeTofia B 00mms Kopmyc oT Metomu. [Ipu ToBa Ha Te3u MeToaM B Hal-m0Opus Ciydvaid ce
TJIe/1a KaTo Ha JIOMBJIBAIIIY, a B HAl-JIOMIHS — KaTo Ha Oe3CMHUCIIEHA, IOPU MOTPEIIHa EK30THKA.

[IpencraButenuTe Ha OEHCOBCKATa CTATUCTHKA OCh3HABAT 000COOEHOCTTa M OTHOCHUTENHATA Ca-
MOCTOSITEITHOCT Ha CBOSITA ,,TEOPUs’, HO TIOHEKE HE S BB3MPHEMAT KaTo OT/IENHA MapaurMa, He MOTaT 1a
CH OOSICHAIT 3aI1I0 OCTAaBAT Hepa3OpaHu, BHIPEKH TOJIEMHUTE YCUIIHS, KOMTO MOJIarar Jia MPeCTaBsAT SICHO U
JorudHO cowte mieu. IlokasatenHo e, ye B TEKCTOBETE MO OEHCOBCKA CTATHCTHKA MOYTH HE Ce Cpelia
TepMuHaA ,,mapaaurMa’ (paradigm). OOMKHOBEHO ce TOBOpH 3a ,,oaxon” (approach), ,merox” (method)
v, Teopust” (theory)'.

[lenta Ha TO3M MOKNIAJ € Ja MpeacTaBu OelcOBCKaTa CTATUCTHKA. TOBA IIE CTAaHE B CJIEHATA TIOC-
nenoBatenHocT — (1) mpezcTaBsHe HA OCHOBHUTE IIPHHLMIN Ha O€liCOBCKaTa CTATUCTHKA, (2) KpaThK HC-
TOPHUYECKH IPETIIe]l HA OCHOBHUTE HIeH, (3) ONMCaHNe Ha TEXHUKATA 32 MPAKTUYECKO TPIIIOKEHHE.

1. BejiicoBcka cTaTHCTHKA

[lle 3amo4yHa cBOETO MpelcTaBsHEe Ha OEHCOBCKATa CTATUCTUKA C €HA OMPOCTEHA JI0 KPAHOCT
TMIOCTaHOBKA — MPU BCSKO U3CNEBAHE pasnojiaraMe caMo ¢ JaHHUTE OT M3CJIeBAHETO U MCKaMe J1a poBe-
pUM HSKaKBU XUIOTE3U. B TakbB ciyyail, BEpOSTHOCTTAa KOHKPETHA XUIIOTE32 J1a € BAPHA U €JTHOBPEMEHHO
C TOBa JIa pa3ionaraMe TOYHO ¢ Te3U JaHHH, C KOMTO paslonarame, MOXe Jia ce Ipe/iCTaBH 110 Ba HAYKHa.
[IspBO, TOBA € BEPOATHOCTTA XUIOTE3ATA J1a € BAPHA YMHOKEHA 110 BEPOSTHOCTTA JIa pas3rojiaraMme TOYHO C
Te3U JJaHHU, TIPH YCIIOBHE Y€ XUIOTe3aTa € BSpHa, MK BTOPO, BEPOSTHOCTTA J]a pa3noiaraMe TOYHO C Te3U
JIaHHU YMHOXKEHA 110 BEPOSITHOCTTA XUIIOTE3aTa J]a € BAPHA, TIPU YCIOBUE Y€ TOBA ca JaHHUTE. CUMBOINY-
HO TOBA C€ 3aIHCBA TaKa:

P(HD)=P(H).P(DIH)=P(D).P(H|D)

KbAeTO H e xumnore3ara, D ca TaHHUTE, a ¢ BEpTUKaJIHA yepTa (| ) ce 03HayaBa ,,lipu yCIOBHE .

OT Te3u BepOATHOCTU UHTEPEC MPECTABIABA BEPOSTHOCTTA XUIIOTE3aTa J1a € BAPHA B CBETIIMHATA
Ha pasronaraemMure JaHHU. Ts MOKe Ja ce U3pa3d OT TOPHOTO PaBEHCTBO:

P(H | D)= P(H).P(DIH)

P(D)

[Toy4eHuAT pe3ynTar e mo3HaTaTta Teopema Ha belic, Ha 4ieTo uMe BCHIIHOCT € HapedeHa Oei-
COBCKaTa CTATHUCTHKA.

Ha npaxtuka, OCBeH JaHHHUTE OT U3CIEABAHETO U MPOBEPABAHUTE XUIIOTE3H, MIPH BCAKO U3CIE/BA-
HE pasronarame ole u ¢ T.Hap. anpuopHa undopmarus (prior information). ToBa Moxe a € TEOPETHUHO
3HaHME 3a M3CJIeBaHus 00EKT, a MOXe Ja € MH(OpMAaIUs OT HAKAKBM MUHANHM M3CJIEIBAHUS HA CHIIUS
00exT. AnpruopHata nHGOPMAIKS ce 0Tpa3siBa 10 CIEIHUS HAUMH B TeopeMaTa Ha beiic:

* Jlokaz, pe/cTaBeH Ha KoH(eperuusTa ,,AKTyalHu NpoOIeMH Ha CTaTUCTHYECKaTa TeopHs | nipakTuka’, Pasa, 2007
! EMHCTBEHOTO W3KIIOUEHIE, KOGTO ChM CpelHan B nTeparypara, ¢ Loredo (1990). Ho 1 Tyk mMa 0cOGEHOCT — AyMaTa ,,apa-
aurMa’ ce cpella caMo BEAHBK U TO B PE3IOMETO Ha CTATHATA.



P(HI|I).P(DI|HI)
P(DII)
P(H | I) ce napuua anpuopHa BeposiTHOCT (prior probability), P(D | HI') ce Hapuya U3BaJKOBO

P(H|DI)=

pasnpeznenenue (sampling distribution), u3BaakoBa BeposTHOCT (sampling probability) win ¢yHKuMS Ha
npasaonosnooue (likelihood function), P(D | I) ce napuya mbiHa BeposTHOCT (marginal probability, mar-
ginal likelihood umu global likelihood), a P(H | DI) ce Hapuya amocTepuopHa BEPOSTHOCT (posterior
probability).

AnpropHaTa BEpOSITHOCT € BEPOSATHOCTTA XUIIOTE3aTa J1a € BSIPHA CaMO B CBETJIMHATA HA ampHOp-
Hata uH(bopMaIus 3a u3cneaBaHus o0eKT. M3BakoBOTO pasmpe/eNeHie € BepOATHOCTTA Jia ce MOMydaT
TOYHO TE€3U JIaHHHU, KOMTO Ca MONYYeHH, aKO XUIoTe3aTa € BipHa. [IbHaTa BEpOATHOCT € BEpPOSTHOCTTA 1A
Ce MOJTyyYaT TOYHO Te3H JAHHH, KOUTO ca MOJTy4eHH, He3aBUCHMO [l XUIIOTe3aTa € BSpHa WU He.

Ot teopemara Ha beiic e BUIHO, Y€ 3a MOMYYaBaHETO Ha alloCTEPHOPHATA BEPOSTHOCT € HEOOXO0-
JUMO TIpeZU TOBa Jia CE OMpPENENAT ampuopHATa BEPOSTHOCT, U3BAJKOBOTO PasMpe/ielieHne U MbiHaTa
BEepOATHOCT. HaunnuTe 3a TAXHOTO OMpeeNsiHe ca Bb3HUKBAIM UCTOPHMUYECKH MO PA3IMYHO BpEMe, 3aTOBa
IIe T'Y ONHIIA HA ChOTBETHUTE MECTA B CIIEBALIUS PA3/IEL.

2. MaJiko uctopus

[IpencraBurenute Ha OelicoBCKaTa CTATUCTHKA MOCTABAT HA MBPBO MACTO B CBOSITA UCTOPUS
mBeiapckus Matematuk ko0 beprymu (Jakob Bernoulli, m3secten u karo James Bernoulli) (1654-
1705). B cBosra knura ,,Ars Conjectandi” (1713) bepHynu pa3uckBa OCHOBHM MOHSTHS OT TEOPUATA Ha
BEPOSTHOCTUTE KaToO ,.BH3MOJKHO CHOHMTHE”, ,,HEBB3MOXHO CBHOUTHE’, ,.CHTYPHO CHOUTHE, ,,BEPOATHO
crbutre”. ChIIo Taka, TOH pa3BHBa HIEATA 32 M3BALKOBOTO paslpencacHue (Makap Ja HE TO Hapuya Io
TO3W HAYMH) M M3BEXJA KOHKPETHO M3BAJKOBO pasnpeseNneHue — T.Hap. OMHOMHO pasmnpeesnerue (bino-
mial distribution). Makap ue bepHyiu He noctura 10 U34UCISIBAHE HA allOCTEPHOPHHU BEPOSTHOCTH, TON
Bce MaK (popMyIHpa €1H OCHOBEH MPUHIIMII 32 ONpeessHE Ha allpHOPHUTE BEPOSITHOCTU , KOUTO CE U3-
TMoN3Ba M JI0 JIHEC, @ UMEHHO IpuHIMna Ha OesnpuctpactHoctTa (principle of indifference) (Bernoulli
2005: 28), criopen KOITO, KOraTo HsIMa HAKAKBa alpropHa HHAOPMAITKS, aPHOPHUTE BEPOSTHOCTH TPSO-
BaT a2 ObJaT paBHU.

3a MbpBU BT ANIOCTEPHOPHU BEPOSTHOCTH CE TOSBSABAT B KHUTaTa Ha aHIJIMHCKHS NPOTECTAHTCKU
nactop Tomac beiic (Thomas Bayes) (1702-1761) ,,Ece oTHOCHO peluaBaHe Ha npo0OsieM B JOKTpHHATA HA
manca” (1763). beiic He Gpopmynupa Teopemara Ha beic, HUTO MOCOYBA KaKBU allPHOPHU BEPOSTHOCTH U
W3BAJIKOBH Pas3pe/IeNieHHs] € U3M0M3Ball, a MO-CKOPO Mpeyiara HaUMHHU 32 M3YUCIISIBAaHE HA HAKAKBH BEPO-
atHocTH. OT TekcTa My o0aye JuYy, Ye TOM MMa MPEIBU UMEHHO allOCTEPHOPHUTE BEPOSITHOCTH U ThPCH
HAYMHHU 32 TAXHOTO U3YUCIIABAHE.

Teopemara na beiic e Gopmysupana 3a mbpBU MBT OT (PPEHCKHS MAaTeMaTHK W acTpoHoM [luep-
Cumon Jlamnac (Pierre-Simon Laplace) (1749-1827) (Jaynes 2003: 112; Loredo 1990: 86). Toii e u 4oBe-
KBT, KOWUTO pa3paboTBa OelicoBCKaTa CTaTHCTHKA IIOYTH BB BU/IA, B KOWTO € mo3Hara u quec (Jaynes 1986:
5 u 6; Loredo 1990: 83 u 87). Ho Jlamac He Moxe J1a ce CIpaBH ¢ €MH OCHOBEH MPOOJIEM: T0KATO Ipean
HETo0, TI0 HErOBO BPEME U Cle]] TOBA Ca MPEIOKEHH Pa3IndHU BEPOSTHOCTHU paslpeeneH s, OTHACAIIN
C€ JI0 pa3IM4HU KOHKPETHH CUTYAIHH, TO OMPEENSHETO Ha aPHOPHUTE BEPOSITHOCTH CE OKA3aJI0 H3KIHO-
YUTENTHO TPYIHO. [lopasy HEBB3MOKHOCT 32 HAMUpPAHE HAa YHUBEPCAIHO pElleHHe Ha To3u mpobiem, Jlan-
Jlac MMPOKO M3MON3BA MPHHIUIA HAa OE3MPUCTPACTHOCTTA, BbBeeH oT bepHymi. Ho TakbB u360p Ha ar-
PUOPHUTE BEPOSITHOCTH € U3TJIEKIAN PABHOCTOEH HA BCHUKH OCTaHAIM U B TAKbB CMHICHI — CyOEKTHBEH.

MmenHo oOBHHEHHSATA B CYOSKTUBHOCT Ca OWIM B OCHOBATa Ha TOCIEIBATUTE KPUTUKU CPEILY
Jlarnac, 3anounamu B cpenata Ha XIX Bek. Haii-oxectodeHusT kputuk Ha Jlarmac € Oy aHTIHHACKUAT
¢unocod norux Jlxxon Ben (John Venn) (1834-1923). Kputukara Ha BeH e Owia TonkoBa CHITHA, Y€ OKa3-
Ba M3KJIIOUMTENTHO BIMSHUE HA HETOBUTE ChBPEMEHHUIM U nocaenoBarenu (Jaynes 2003: 315).

? Maxap de B 3a0€IeXKKa ¢ Ka3aHO, 4e TOBA ¢ ,,MHOTO CTap MPHHIKN", W3MOI3BAH ome oT BpeMero Ha Kermrep (Bernoulli 2005:
46).



10

Ot xoparta, nonajHanM NojJ BIUAHKETO HAa BeH, Hall-3HauMMa poIist UMa aHTJIMHCKHUAT TEHETUK U
eBotorrioHeH ouonor Ponana @wmep (Ronald Fisher) (1890-1962). BebinocT B 0cHOBaTa Ha YeCTOTHA-
Ta CTaTHCTUKA cTOAT paboTute Ha Pumiep, Heiiman (Jerzy Neyman) (1894-1981) u ITupesh (Karl Pearson)
(1857-1936) (Jaynes 2003: 492). ®Oumiep pazpaboTBa METOA, OCHOBAH €IMHCTBEHO BBHPXY H3BAJKOBOTO
pasmnpesieneHne, HapeueH METO/ Ha MaKCUMAITHOTO TpaBronofooue (maximum likelihood principle), koi-
TO HAITBJIHO OTXBBPJIS HIEATA 32 APHOPHATA HHPOPMALIKS, @ OT TYK U 3a allpHOPHUTE BEPOSTHOCTH.

Kpurukute cpemry Jlamiac u yTBbpK1aBaHETO Ha YECTOTHATA MApaUTMa JOBEKIAT A0 MOYTH ITb-
JIeH 0TKa3 OT M3IM0JI3BAaHETO Ha alpHOPHHU BEPOSTHOCTH M Ha TeopeMata Ha beiic 3a pemraBane Ha mpakTu-
yecku mpodiemu. [1o Bpemero Ha Puiiep eaBa 1 He SIMHCTBEHUAT HETOB OTIOHEHT € AHTTMHCKUAT MaTe-
MatHK, reopusuk u actponoM Xapona Jxedpuc (Harold Jeffreys) (1891-1989). Jlxedpuc Bb3paxna uze-
ute Ha Jlarmmac kato naBa OeiiCOBCKO peleHHe Ha BCHYKM TO3HABATEHHU 33/1auH, GOPMYIUpaHH OT 4ec-
TOTHATa cTaTHCTHKA. JKepuc ChIo Taka BbBEXk 1A HOB IPHHIMII 3a ONpEeNIsSHE Ha alpriopHaTa BEpOsT-
HOCT (HapeyeHa JiHec anpuopHa BeposTHocT Ha [lxedpuc). Ho xato 1sano [xedpuc He npennara 060cHO-
BAHO YHHBEPCAIHO pelleHne Ha mpobema 3a OMpeiesITHETO Ha apUOPHUTE BEPOATHOCTH, Taka 4e mpod-
JIEMBT € €BEHTyaIHaTa CyOEKTUBHOCT NPOIBIIKABA J1a CTOU.

CnenBamiara BakHa CTBIIKA B Pa3BUTHETO Ha OeliCOBCKAaTa CTATHCTHKA € HAMPaBeHa OT aMEepHKaH-
ckus drsuk Puaapn Koke (Richard Cox) (1898-1991) B HeroBara cratus ,,BeposTHOCT, YecTOTa U paruo-
HajHO ovakBaHe” (1946).

[Ipenu npencraBsHeTo Ha pabotata Ha Kokc obaye € BayKHO a ce HalpaBH €IHO BaKHO YTOUHE-
Hue. EfHo 0T QyHnaMeHTanHuTe pa3nuums MexX/y YecToTHaTa U OelicoBCKaTa CTaTHCTHKA € B pa3oupaHe-
TO Ha TOBa KakBO € BeposATHOCT. CIope/] 4eCTOTHATA CTAaTUCTHKA BEPOATHOCTTA € OOEKTHBHA XapaKTepHC-
THKa Ha W3CIEABAHUSA 00EKT, KOATO ce mposiBsiBa mpu Oe3kpaeH Opoii omutu (Loredo 1990: 84). Cnopen
OelicoBcKaTa CTAaTHCTHKA BEPOSTHOCTTA € M3MEPHUTEN Ha 3HaHUETO (state of knowledge) 3a uscnenBanus
00ekT. B To3u cMuchI, OT riiefiHa TOUKa Ha YEeCTOTHATA CTATUCTHKA BEPOATHOCTTA € BHTPEIIHO MPHUCHIIA
XapaKTepUCTHKA Ha M3CIeIBaHMA 00CKT, a OT IJIe[HA TOUYKa Ha OefCOBCKaTa CTATUCTHKA BEPOATHOCTTA HE
XapakTepusupa 00eKTa, a 3HaHHETO 3a HETO.

Kokc m3non3sa GelicoBckara JeUHUIMA HAa BEPOATHOCTTA M M3BEXkK/Ia TeopeMaTa Ha Koke, kosTo
TJIacH, Y€ aKO BEPOSATHOCTTA OTTOBaps Ha CieHUTe TpH ycioBus (desiderata):

1) BepOSATHOCTTA CE OIMKCBA C PEATHO YHCIIO;

2) WMa ChOTBETCTBHE MEXY BEPOSTHOCTUTE M 3IpaBUS pa3yM (Common sense);

3) BEpOATHOCTTA € KOHCUCTEHTHA, T.€. aKO €/[HAa BEPOATHOCT MOXKE J1a Ob/Ie MOMyUYeHa 110 HAKO-

KO Pa3ii4HU HAuMHA, TO KPalHUAT pe3ynTat TpsoBa ja Ob/ie €THO U CHIIO YUCIIO,

TO Ts yAOBIETBOPSIBA JBE TEOPEMHU — TEOpPEMATa 32 YMHOKEHHUE Ha BEpOSATHOCTH (product rule) u
Teopemara 3a crOupane Ha BepostTHocTH (sum rule) (Jaynes 2003: 17-19 u 24-33; Loredo 1990: 95-98).

Teopemara 3a yMHOXEHHE Ha BEPOSTHOCTH IJ1acH, e, ako A 1 B ca J1Be CbOUTHS, BEPOSATHOCTTA Te
J1a ce CIyyaT eAHOBPEMEHHO €:

P(AB)=P(A).P(BIA)=P(B).P(AIB)

Teopemata 3a chOupaHe Ha BEPOSTHOCTH TIIACH, Y€ CyMaTa OT BEPOSTHOCTTA Ha CHOMTHETO A U
HEr0BOTO MPOTUBOIOJIOKHO (Z ) € eMHuIa;

P(A)+P(A)=1

[lennoctTa Ha Teopemata Ha Kokc e, ue T moka3sa, ye Bcska (opmyra 3a paboTa ¢ BEpOSTHOCTH
WM € CIEeJCTBHE OT TEOPEMUTE 32 YMHOKEHHE M ChOMpaHE Ha BEPOSTHOCTU, WM € HEKOHCUCTEHTHA
(Jaynes 1986: 9). ToBa aBa Bb3MOXHOCT J]a C& M3rPajyl LUIOCTHA Teopus, Oa3upaHa caMO Ha Te3M [IBE
TEOPEMH 1 TEXHUTE CIIEICTBUS.

Haii-Ba:xHOTO cieCTBHE OT TEOpEMATa 32 YMHOKEHUE HA BEPOSTHOCTUTE BCBIIHOCT € camara Te-
opema Ha beiic.

Teopemara 3a cb0MpaHe Ha BEPOSTHOCTU ChHILO MMA BaKHH CJIECTBUS, U3MO0N3BaHH B O€HiCOBCKa-
Ta CTATUCTHKA, KOUTO 00pa3yBat cBoeoOpas3Ha Bepura:

I[TspBO crencTBue: ako A 1 B ca 1Be ChOUTHS, BEPOSTHOCTTA J]a CE CITYYH €JHOTO WU JAPYTOTO €:

P(A+B)=P(A)+ P(B)— P(AB)
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Bropo cnencteue: ako A u B ca aBe ChOMTHS, KOUTO HE MOTAT Jia CE CIIydar eHOBPEMEHHO, BEPO-
ATHOCTTA [ C€ CIIy4d €JHOTO WM IPYTOTO €:

P(A+B)=P(A)+ P(B)

Tperto cnencrsue: ako A, ca HAKOIKO CHOMTHSA, KOMTO HE MOTar J1a Ce CIIy4yaT €HOBPEMEHHO, Be-
POSATHOCTTA J1a CE CITy4H HAKOE OT THIX €:

P A |=D P(A)

UYpes TpeToTo CIIeICTBUE CE€ HAMUPA ITBJIHATA BEPOATHOCT, Thil KATO NPOBEPSABAHATA XUIIOTE3A HU-
KOTa He € CaMo ¢IHa" 1 BCHUKH XHIOTE3H 06pa3yBar mbiHa rpyna. [TbiHa rpyIa 03HauaBa, e XHIOTE3HTe
HE C€ MPUNOKPUBAT B3aUMHO U Y€ B3ETH 3a€IHO MOKPUBAT BCUUKU Bb3MOKHOCTH (mutually exclusive and
exhaustive).

Toraga:

> PH 1D)=1

> P(H,1DI)=1
k

> P(H\D.P(DIHJI)=Y P(DH |1)=P| DY H\I|=P(DII)
k k k

[TonmyueHusT pe3yarar nokassa, ye MbJHATa BEPOSTHOCT BCHIIHOCT € CyMa OT MPOU3BEACHUATA HA
U3BAJKOBOTO PAa3MNpCACICHUC U allpopHaTa BCPOATHOCT. ToBa o3HauaBa, ye TCOpEMAaTa Ha beiic Mmoxe nma
CC 3aIIMIIC 110 CJICAHUA HAYWH:

P(H, I 1).P(DIH,I

P(H, | DI) == D-PDLH,T)

> P(H,\1).P(DIHI)
k

Kakro e BugHO 0T (hopmynata, 3a MOTy4aBaHETO HA AMOCTEPUOPHATA BEPOSTHOCT € HEOOXOIUMO
Jla ca M3BECTHH €IMHCTBEHO allpHOpHATa BEPOATHOCT U M3BAIKOBOTO pa3NpeieieHue.

Beue mocounx, ue MMa paziuyHU M3BAJKOBH Pa3MpeeNeHUs], OTHACAIIM € 10 Pa3IUYHH KOHK-
pernu cutyaruu. Ho o Bpemero, xorato Kokc e my0iukyBan cBosTa Teopema, Bce Ollle He € UMaJlo YHU-
BEPCAIHO PEIICHUE 32 ONpeJIENsHe Ha alpuopHaTa BepoATHOCT. ToBa pelieHue € mpeiokeHo 0T aMepH-
KaHCKHUS eJIEKTPOUHKEeHep U MaTteMathk Kion Wensu* (Claude Shannon) (1916-2001). B nerosata cta-
i ,,Maremaridecka Teopusi Ha komyHukarmute” (1948) llensn mpemnara dhopMyna 3a u3MepBaHe Ha
EHTpomuATa (entropy):

—Y P(H, | D.logP(H,11)
k

EntponusaTa Ha [llanbH CTOM B OCHOBAaTa Ha METOJa HA MaKCUMAaJIHATa CHTPOIHMS, CIIOPE]] KOMTO
BBB BCSIKA KOHKPETHA CUTYAIIUS APUOPHUTE BEPOSITHOCTH TpsiOBa Jia ce M30epar Taka, ue eHTPOIHSATA Ja €
MakcuMaiHa. [1o To3u HaYMH, MBPBO, anprUoOpHaTa MHPOPMAIUS CE OTIOI30TBOPSIBA HAITBIHO, U BTOPO, CE
rapanTupa, 4€ U3CJICAOBATCIIAT HC NMPUIIMCBA HA U3CICABAHUA 06GKT CBOﬁCTBa, KaKBUTO TOU MOXKE U Ja HE
nputexasa (Jaynes 1986: 10).

MeToxbT Ha MakCUMAallHAaTa CHTPONHS pelllaBa IOCIEAHUS, OCTaHAT HepelleH (yHIaMeHTaleH
npobieM B OelicOBCKaTa CTATHCTHKA — OMPEENSHETO HAa alpHOPHHUTE BEPOSTHOCTH — U CJIEN] HETOBOTO
pemaaHe OeiicoBckaTa mapaaurma Moxe Jia Objie OKoHYaTenHo oopmeHa. ToBa € HampaBeHo OT aMepu-
kaHckus Gusuk Enyun ixeitne (Edwin Jaynes) (1922-1998). Toit 0606maBa npuHocuTe Ha beiic, Jlamnac,
Jxedpuc, Koke u lllanbH, IpeXBbpIist MOCTOBE KbM JIOTUKATa, KOMyHUKALMOHHATA TEOPUS U TEOPUATA 32

? Haif-manknst Opoii XUTIOTE3H € IBE — M3CICABAHUAT (JEHOMCH J[a € HAHIIC VM 1A JIUIICBA.

4 Tyxk e BaxHO 1a ce otOenexw, ge [lleHpH M300I10 HE ce € 3aHNMAaBaN ¢ MPoOIeMa 3a ONPENENIHETO Ha APUOPHUTE BEPOST-
HocTH. To# paboTH B ChBCEM Jpyra o01acT, a HETOBOTO OTKPHTHE € MHTETPUPaHO B OEHCOBCKAaTa CTAaTHCTHKA IO-KBCHO OT
Jhxewnc.
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B3eMaHe Ha penrenus (decision theory) u pazpabotBa obmara Teopust Ha OeficoBckata craTicTrKa. Chio
Taka, JxeiHe 100aBs 1BE HOBH YCJIOBHS 32 KOHCHCTEHTHOCT B Teopemara Ha Kokc:
3.2) neuzieonoru3anys: mpu BCAKO U3CIEBaHE TPSAOBa 1a ce U3ION3BA 1IsIaTa HANMYHA HH(pOpMa-
oy,
3.3) koHcucTeHTHOCT 1o JIKelHC: ako JBamMa M3CIIeI0BATENH Pa3NoiaraT ¢ €lHa U Chlla anpuop-
Ha MH(OpPMALUA ¥ €IHU U CBIIM JAHHHU, T€ TPsOBA Ja MONyYaT €HU U ChIIH allOCTEPHOPHU
BEpPOATHOCTU. TOBa BCHIIHOCT € OeficoBckaTa JeUHUINS 32 OOEKTHBHOCT Ha BEPOSTHOCTHTE.
C paborute Ha J[XeHHC NMPUKITIOUBA TEOPETHYHOTO pa3paboTBaHe Ha OECOBCKATa MapaurMa.
ABTOpHTE, NULIENN CIEA HETO, UMAT IPUHOCH OCHOBHO B TEXHHUYECKHUTE JETAiny (Hampumep u300p u
000CHOBaBaHEe Ha Pa3IM4YHU M3BAJKOBU PA3NpPEEICHNs U alPUOPHU BEPOSTHOCTH), HO OCHOBHUTE MPUH-
LUK, THCTPYMEHTH U TEXHUKH CE BH3IPUEMAT KaTo Ja€HOCT U AUPEKTHO CE U3IOJ3BAT.

3. [IpakTHyecko NpuIoKeHNe HA 0eliCOBCKATA CTATHCTHKA

EAVHCTBEHUAT A7 OT CTAaTHCTHKATA, KBAETO MMa pa3liuie MEXIy YecTOTHaTa u OelcoBckaTa
CTAaTUCTHKA, CA CTATHCTUYESCKUTE M3BOIM, OCHOBAaHHM Ha WH(popManus oT m3Bajaku (inference). 3amauata
TYK € JIa ce HalpaBy M3BOJ (JOBEpUTENCH HHTEPBAJ WK MPOBEPKa Ha XUIOTE3H) 38 CTOWHOCTTA Ha HSKa-
KbB TapaMeThp Ha TeHepaiHaTa ChBKYMHOCT (® ), pasmonaraiiki ¢ JaHHM OT W3BajKka. belicoBckara cra-
THUCTHKA PeliaBa TO3U NPoOJIEM T10 CIeHHS HAUMH:

1) ledunupane Ha xunoresure H, :

H,:O=x,x<x,<x;<..

2) OnpezensHe Ha anpuopHUTe BeposiTHocTH P(® = x, | ). ToBa cTaBa ¢ moMolnTa Ha MeToaa
Ha MaKCHMaJIHaTa eHTPOIIHSL.

3) OnpenensiHe Ha U3BAKOBOTO pasmpeseneHue. Tyk mo-cKopo cTaBa BIIPOC HE 3a ONPEIENsHe, a
3a U300p Ha HAKAKBO TEOPETHYHO BEPOSTHOCTHO pasnpenesneHue. To3u u30op e cho0dpaseH ¢ KOHKPETHUSL
OIICHSBAH MAapaMeThp M C TUTIA Ha Toi0opa. Taka HampuMep, ako ce OIEHSIBA OTHOCHTENEH JSUT OT U3Ba/-
Ka, TIoNyyeHa upe3 0e3Bb3BpaTeH mojadop, U3BaAKOBOTO PA3Mpe/eieHHe IIIe € XUIEePreOMETPUYIHO, a aKo
NOAOOPBT € Bb3BPATEH, TOTaBa N3BAKOBOTO PA3HpPEIENEHHE 1€ € OMHOMHO (IIOJMHOMHO).

4) W3uncnsBaHe Ha TTbJIHATA BEPOSTHOCT. TOBA CTaBa 4pe3 TPETOTO CIEACTBUE HA Teopemara 3a
chOUpaHe Ha BEPOSITHOCTH.

5) N3uncnssane Ha anoctepuopHute BepositHocth P(® = x, | DI'). Toa craBa upe3 Teopemara
Ha beiic. [lo To31 HauMH Ha MpaKTHKA ce TOTy4aBa ITBTHOCTTA Ha pasmpenencHueto (probability density
function)™:

f(x,)=P@®=x,1DI)

6) OT MIBTHOCTTA HA pasmpeeNeHre ce TomydaBa (YHKIUATA Ha pasnpeneneHne (cumulative
probability density function) F(x,):

F(x,)=PO<x, |DI)

7) Upe3 GyHKIMATA HA pa3HpE/IeTICHHE CE MPOBEPSBAT CTATUCTUIECKH XHUIIOTE3U U C€ TOCTPOSBAT
JIOBEPHUTENHU HHTEPBAJIH.

P(®<alDI)=F(a)

P(O®>bIDI)=1-F(b)

P(b<®<alDI)=F(a)—-F(b)

3 BripoueM W TIpH OMPEIENIHETO Ha APHOPHATE BEPOATHOCTH CE MOTYYaBa ITHTHOCTTA HA PA3MPEIETCHHETO, HO AIPHOPHHTE
BEPOATHOCTH MMAT CAMOCTOSTENHO MPIJIOKEHHe, CaMO KOTaTO 10 HAKAKBA NPHYMHA HE MOXE Jia Ce ONpENCNH H3BaIKOBOTO
pasmpesencHue.



13

Jluteparypa:

1. Bayes, T. 1958. Essay towards Solving a Problem in the Doctrine of Chances. In: Biometrika,
45.

2. Bernoulli, J. 2005. On the Law of Large Numbers. NG Verlag, Berlin.

3. Jaynes, E. 1986. Bayesian Methods: General Background. In: Maximum-Entropy and Bayesian
Methods in Applied Statistics, J. H. Justice (ed.), Cambridge Univercity Press, Cambridge. Cratusra e
nocteiiHa B MIHTEpHET Ha aapec: http://bayes.wustl.edu/etj/articles/general.background.pdf

4. Jaynes, E. 2003. Probability Theory: the Logic of Science. Cambridge University Press, Cam-
bridge. HembnHo wW3maHMe Ha TasWw KHMra € JIOCTBIHO B MHTepHeT Ha  ajpec:
http://omega.albany.edu:8008/JaynesBook.html

5. Jeffreys, H. 1948. Theory of Probability (Second edition). Oxford University Press, London.

6. Loredo, T. 1990. From Laplace to SN 1987A: Bayesian Inference in Astrophysics. In: Maxi-
mum Entropy and Bayesian Methods, P. F. Fougere (ed), Kluwer Academic Publishers, Dordrecht. Ctratu-
ATa € IocThIHA B MIHTepHeT Ha aapec: http://bayes.wustl.edu/gregory/articles.pdf

7. Shannon, C. 1948. A Mathematical Theory of Communication. In: The Bell System Technical
Journal, 217. Crarusra €  [OCTBIIHA B Wuteprer  Ha  azpec: http://cm.bell-
labs.com/cm/ms/what/shannonday/shannon1948.pdf




14

BTOPH PA3JIEJI
N3BOJAH, OCHOBABAILIM CE HA HEITPEJICTABUTEJ/IHU U3BATKA

B nocnennute roquau ce HabmromaBa OyM Ha HENPEICTABUTETHUTE M3BaIKU. Pa3bupa ce, 61 Omno
MPECHIICHO BCSAKO M3MON3BAHE HA HEMpPEICTABUTENIHA M3BAJIKA Ia Ob/ic HApEeueHO U3CiIeBaHe, HO Taka Win
MHave, HAKaKBa HH(OpMAIIHS ce TPyTa U MPU TOBA € SICHO, Y€ 110 HUKAKbB HAYMH HE MOXE J]a C€ TapaHTH-
pa HeifHaTa mpejCcTaBUTENHOCT. Hero moBeye, MOKe J1a ce TBBP/IM, Y€ BeUEe €Ba JIM HE, CaMO U3PUYHO
IUTAHUPAHUTE U3CIIEBAHMUS (M TO HE BUHATM) FapaHTUPAT MPEACTABUTEITHOCT HA W3BAJIKaTa, a BCHUKU OC-
TaHAJH ,,M3cNeaBaHus ca HenpencTaButenuy. [lomydaBa ce Taka, 4e ronsM oOeM HHpOpMAIHs ce HaT-
pymBa csKai ,,0t camo cebe cu”’. Tasu undopmanus Ou 6uno g00pe chio aa Ovae anamm3upana. OT mo-
3UIMKTE HA YECTOTHATA CTATHCTHUKATA 00ade TOBA € HEBB3MOXKHO, Thil KATO JAHHUTE HE MOTAT Jia CE Pasr-
JIeKIAT KaTo CIyyaiiHa BeMMYMHA. ToBa M3MCKBAHE HA YECTOTHATA CTATHCTHKA € TPEKAJeHO OrpaHnYaBa-
110, 3aI[0TO OMJEHKN HeclydailHa BENMYMHA, JAHHUTE BCE TAK HOCAT HAKAKBAa MH(pOPMAINs, KOSTO OU
Mor1a 1a Obie M3I0JI3BaHa.

B 031 pazzmen mbpBo 1e Obae Moka3aHO Kak Ou Moria 1a Obje M3BIEUCHA IsIaTa peeBaHTHA
UH(OpMAIUATA OT HEMPEACTABUTESITHUTE M3BAKU 110 npuHImMI. Cries ToBa 1ie ObaaT pasriejaHu IpruMe-
PH, B KOUTO HH(OpPMAIHATA € Pe3yNTaT OT HATPyIBaHe ,,0T caMo cede cu” (aHKeTH B VIHTepHeT U TiiacyBa-
HUS 110 Tene)oHa) M M3CIIeIBAHMS, TUIAHUPAHH KaTo W3YEpIaTENHH, HO Ha TIPAKTHKA PEATM3UPAIHU CE KaTo
HETpEeICTABUTENHA U3BaJIKa (CTYICHTCKA OI[EHKA Ha KAUeCTBOTO HA TPETIO/IaBaHe).
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Tpera Tema: CTaTHCTHYECKH H3BOAM M 3aKIIOYEHHS] OTHOCHO OTHOCHTE/JIHH /IJI0BEe B I'eHe-
PaJIHaTa CHbBKYIHOCT Ha 0a3aTa HA ANPUOPHH BEPOATHOCTH
B MmacoBus ciydail Ha M3MON3BaHE HA HENPEICTABUTEIHU M3BAAKM (aHKeTHTE 1O VIHTepHET M
TJIACYBaHUATA MO Teae(oHa) OTrOBOPUTE HA 3aJ[aBaHUTE BBIPOCH (HOPMUPAT KauecTBEH HpusHak. [lpu
M3CJIE/IBAHE HA KaUECTBEHH IPU3HALM €AMHCTBEHO Bb3MOKHATA YMCII0BA XapAaKTEPHCTHKA € OTHOCUTEIIHU-
a1 1501, [IpunoxxeHneTo Ha Teopemata Ha beiic B To3M ciiyyaidl M3UCKBA J]a Ce MO3HABAT allpUOpHATa BEPO-
ATHOCT U U3BAaJKOBOTO PasHpeieieHUe Ha OTHOCUTEIHHUS sl MI3BaKkoBOTO pasnpesienieHue oT CBOs CTpa-
Ha M3UCKBA JAHHWTE J1a Ca Cly4aiiHa BeIMYMHA. ToBa € BaIMIHO, CAMO KOTaToO M3BAJKaTa € MPEeCTaBU-
tenHa. CIe10BaTeNnHo, KOraTo U3BajikaTa € HEMpeICTaBUTENHA, U3BaIKOBOTO PasNpeieIeHUe He MOXE Ja
M3I0M3Ba. B 1031 ciydaii eIMHCTBEHO Bb3MOKHUTE BEPOATHOCTH €A AI[PHOPHUTE BEPOATHOCTH.
Ot Ta3u Tema 1e Hay4uTe:
¢ Kou f1aHHY OT U3BAJIKaTa Ca PEJIECBAHTHU IPU HETIPEACTABUTEIHY U3BAIKH.
¢ KakBHU CTOMHOCTH MOXE J]a IPUEMA OTHOCHTEIIHUAT AsU1 B TCHEpAIHATa ChbBKYITHOCT.
¢ Kak ce momy4aBat ILTBTHOCTTA Ha pa3lpesieneHne U QyHKIUATA Ha pa3NpesieieHe Ha BEpo-
ATHOCTHTE HA OTHOCUTEIHHUA IS B TCHEPAIHATA CHBKYITHOCT.
¢ Kak c momonira Ha (pyHKIHATA HA paslpeesieHne ce MOCTPOSBAT JOBEPHTEIHA HHTEPBAIH 1
ce IPOBEPSABAT CTATUCTHUECKH XMIIOTE3W OTHOCHO OTHOCHTENHHAT JASUI B TEHEpalHATa ChB-
KYITHOCT.
¢ Kak BUIbT Ha mo0Opa M TOJMEMHHATA HA T€HepanHaTa ChBKYIHOCT BJHsE BBPXY KpailHUTE
U3BOJIU.

Yerbpra Tema: CTaTHCTHYECKH H3BOAM M 3aK/JIIOYEHHS! OTHOCHO BAaKHH IapaMeTpH Ha
pasnpeneaeHuATa (CpeJHH APUTMETHYHH, CTAHAAPTHH OTKJIOHCHHUS U T.H.) B TeHEPATHATA CHBKYII-
HOCT Ha 0a3aTa HA ANPHOPHHU BEPOSTHOCTH

AKo B M3CIEJBAHETO Ca BKJIIOYEHM M KOJIMYECTBEHH NPU3HALM, OCBEH OTHOCUTEIHUTE JSIIOBE,
MOraT fia ce M34MCiABaT U 0000MIABAIM YHCIOBH XApPaKTEPUCTHKM 32 LIEHTBP HA PA3NpE/IeNeHUETo, 3a
pasceiiBaHETO, aCUMETPUSITA, BpbXHATa MU3TOUEHOCT U Ap. Korato m3Baakara € HENpeaCTaBUTENHA, U3BO-
JUTE OTHOCHO TE3M YKCIIOBU XapaKTEPUCTHKM OTHOBO ce 0a3upaT Ha apuOPHU BEPOSTHOCTH.

Ot Ta3u Tema 1e Hay4uTe:

¢ Kowu 1aHHM OT M3BaJIKaTa Ca PENEBAHTHU IIPH HEMPEACTABUTEIHH U3BA/IKH.

¢ Kaksu CTOMHOCTH MOXE J]a IpHeMa CpeiHaTa ApUTMETHYHA B TEHEPAIHATA ChbBKYITHOCT.

¢ KakbB € BUABT Ha PA3MpPENEICHUETO HA BEPOATHOCTUTE HA CPEJHATa apUTMETHYHA B I€He-

pajyHarta ChbBKYITHOCT.
¢ Kak ¢ momonira Ha (pyHKIHATA HA paslpesesieHne ce MOCTPOSBAT JOBEPHTEIHA HHTEPBAIH 1
ce MpOBEPABAT CTATHCTMYECKU XUIIOTE3UM OTHOCHO CpeJHATa apUTMETHYHA B TEHepajiHaTa
CBBKYITHOCT.

e KakbB € LEHTHPBT U KaKBO € Pa3ceiBAHETO HAa PA3NpEEICHUETO Ha BEPOSTHOCTUTE HA CPEl-
HaTa apUTMETUYHA B F€HEPAIHATA ChBKYITHOCT.

¢ Kak BuabT Ha nog0bopa U rojieMUHAaTa Ha TeHepalHaTa ChBKYIHOCT BIMSAT BbPXY KpailHUTE
M3BOJIUL.

Ileta Tema: IIpuio:kenust B 00/1aCTTa HA COIMATHUTE HAYKH — HEMPeACTABUTETHH U3BAIKH

HpI/IHO)KeHI/I}ITa B 06HaCTTa Ha CONUATHUTC HAYKU CC OTHACAT 10 dHATIM3UPAHCTO HA JaHHU OT:

¢ HenpencraButenHu W3BaJKU, M3IbUEHU 4Ype3 0€3BB3BpPaTEH MOAOOp OT CPABHUTEIHO Mayka
reHepaiiHa cbBKynmHocT. Karo npumep e Ob/e pasriejana CTyI€HTCKaTa OlIEHKa Ha KavyecT-
BOTO Ha MpernojaBane. J[ombIHUTENHO 1ie ObJIe pasriiefaH npodaeMbT 3a BIUSHUETO Ha Jiefa
Ha M3BaJIKaTa B rCHCPAJIHATAa CbBKYITHOCT BbPXY TOYHOCTTA HA U3BOJAUTC.

¢ HenpescraBuTenHu U3BaJKHU, U3THYECHHU Upe3 Bb3BPATEH MOJ00P OT CPABHUTEIHO Majka re-
HEepaJlHa CbBKYITHOCT.
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HenpencraButenny n3Baaku, U3TbYEHH OT IOCTATHYHO IOJIIMA MeHepaiHa ChBKYIHOCT, HE3a-
BHCHMO OT BuJa Ha mopdopa. Karo mpumep me ObaT pasriefany aHketute B VIHTEpHET n
TJIACYBAaHUATA 110 TeNe(OHA, CBBP3AHH C PA3IMYHK TENEBU3MOHHU NpesiaBaHus. JlombIHuTeN-

HO e OB/ie pasrienad mpoOIeMbT 3a ONMPENENIHETO Ha TTOOSIUTENS OT TJIACYBAHETO B TEHE-
pajiHaTa CbBKYIIHOCT.
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TEKCTOBE KbM BTOPH PA3JIEJT

CTy}leHTCKaTa OlICHKA Ha mpenoaaBaHETO — l'lpOﬁ.]'leM"bT 32 TOYHOCTTA HA I/ISBOJIPITC*

3a wenuTe Ha aTecTalMATa HA MPEMOAABATENNTE U MO0-001I0 3a IIeJUTe Ha YIPABICHUETO Ha Ka-
YECTBOTO Ha Y4eOHMS MPOLEC € HyXKHa WHPOpMAIHS 32 TOBA KaK CTYICHTUTE OLCHSBAT YUeOHUTE JIvC-
[UIUTMHY ¥ TIpenojiaBaTenuTe cu. V3cnenBaHusTa Ha CTyJEHTCKUTE MHEHHS 00aue ce COMBbCKBAT C eAMH
MOCTOSIHCTBAII TIPOOJIEM — OTTOBAPST HE BCHUKH CTYICHTH, a CAMO Ta3H YacT OT TSX, KOUTO ca OTKPHUTH MO
BpEME Ha MPOBEXKIAHE HA M3CICABAHETO M Ca MOKEalu Ja NONbIHAT aHkeTHara kapta (Mmaesa 2002:
145-146, Mapunosa 2006: 9 u 14, Xapanamnues, Kapagxos 2003: 138). Toa npaBu u3cneaBaHeTo HEll-
PEICTaBUTENHO M TO MO METO/Ia Ha 0T30BaNUTe ce. BbIpeku ToBa, MMa TpH CHIIECTBEHH Pa3iUKHU OT Kia-
CHYECKHSI METOJI Ha OT30BANIUTE CE, KOUTO 3HAUMTEITHO 00JIeKUaBaT paboTara Ha U3CIeI0OBATENS:

[IbpBO, MpH KIaCHYECKUs METOJl Ha OT30BAIHUTE CE HAl-CHIIECTBEHUAT MPOOJIEM €, e BCHIIHOCT
HE € SICHO KOs € M3y4yaBaHaTa reHepaliHa ChBKYITHOCT U CIIEJOBATEIHO HE € SICHO Kak TpsOBa Jia ce reHepa-
JU3UpaT U3BOAMTE OT U3BajaKaTa. [Ipu u3cneqBaHe Ha CTYIEHTCKUTE MHEHHS TeHepaiHaTa ChBKYIHOCT €
SCHO Ie(MHMpPaHa, BBIPEKH Y€ Ca BE3MOKHY BaPUAIIUH, OTIMCAHH MO-JI0Y B TEKCTA.

Bropo, kiacideckusaT MeTo Ha OT30BAIUTE Ce MPEAToara, ue eaHo Juie Ou MOIJIo ia OTTOBOPU
HSAKOJIKO BT HA aHKETHUTE BBIIPOCU M B TO3U CMUCHI MOAOOPHT € Bb3BpaTeH. [Ipu u3cnensane Ha CTy-
JICHTCKUTE MHEHHS eJUH CTYJCHT OLIEHSIBA CaMO €IMH ITbT KOHKPETHA JUCLMIUINHA U KOHKPETEeH TIpero-
JIaBaTell U B TO3M CMUCHI MOJI00PHT € 0€3BH3BPATEH.

Tpero, ot mbpBHUTE BE pasnuuus cieasa TpetoTo. [Ipu knacuueckus MeTon Ha OT30BAJIUTE Ce,
Thil KaTO HE € SCHA M3CJE/IBaHATa CHBKYMHOCT M € BH3MOXKHO €HO JIMIIE Ja OTrOBaps MHOTOKPATHO,
0BHMKHOBEHO W3BOINTE CE TEHEPATH3HPAT 33 OE3KPAIiHO roIsIMa reHepanHa chBKymHoct. [Ipu n3cieBane
Ha CTYICHTCKHATE MHEHHS ¢ 00PATHOTO — IeHEpATHATA CHBKYITHOCT € KPaiHa i CPABHUTEIHO MAIIKa .

Tesu Tpu pasnuuus mMo3BOJABAT MIPH M3CIIEBAHE HA CTYICHTCKUTE MHEHHUS Upe3 U3BAIKH, 32 KOU-
TO HE MOXE J]a C€ FapaHTHpa MPeJCTABUTEIHOCT, Ia CE MPABAT MO-TOYHU U3BOJM B CPABHEHHE C U3BOJUTE
TpY KJIaCHYECKHS METO]] Ha OT30BAIIUTE CE .

OcHoBHaTa IIeN Ha HaCToAIIAaTa CTATHA € Ja IMTOKaXE OT KaKBO 3aBUCH TOYHOCTTA HA U3BOAUTE IIPU
HM3CJICABAHC HA CTYACHTCKUTC MHCHUS. chopez[HO C TOBa LIC 6’bl[€ ITOKAa3aHO KaK CC MPaBAT CAMUTC U3BO-
AW, BAJIMIHU 3a Lsj1aTa reHEpaliia CbBKYITHOCT.

U Taka, u3cieBaHeTo 3amoyBa ¢ qehrHIpaHe Ha M3cieBaHaTa ChbBKYMHOCT. OIe TYK Bh3HHKBA
CIUH CTUYCH HpO6JI€M — Hy)KHO Jh € 1a HpaBI/IM BCHYKO BB3MOXHO, 3a Aa O6XBaHeM BCHUYKU CTy,IIeHTI/I,
CJIe/l KaTo 4acT OT TAX TaKa WM WHAYe He TOCEIABAT JEKIUNTE U YIpaxkHeHusTa? MHaue ka3aHo — uMar
JIM TIPaBO CTY/ICHTH, KOUTO HE Ca MOCELIaBald yUeOHUTE 3aHUMAaHuUs, J1a ]aBaT OLIEHKA HA AUCIUIUIMHATA U
Ha MpenoaaBaTens’

Pa3nnyHuTe BH3MOKHOCTH 32 OTTOBOP M CHOTBETHO 32 (POPMHpPAHE HA TeHEpaTHATA ChBKYIHOCT U
M3BaJIKaTa ca MpejIcTaBeHy B Tabmmma 1:

9999

* Cratus, IpueTa 3a neyar B 00unees cOopHuK ,,30 TOMMHY crenuanHoct ,,CouoIorus
% OBukHOBEHO TOBA ca yauraremu TE”,  3puremuTE”, ,,notpeburemuTE na Unreprer”, ,,0bmrapuTE”, . xopaTA” u T.H.

7 OGHKHOBEHO TPH TAKWBA W3CICABAHMS HAOIIONABAHATA CHBKYIHOCT CA CTYJACHTHTE OT ¢IHA M ChIIA CIICLHATHOCT H SHH U
CBIIH KypC.

¥ [IpaBeHeTo Ha CTATHCTHYCCKH W3BOMH TIPH HETIPEACTABHTEIIHH H3BAKN € OIHCaHo B Xapamammies 2004a.
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Tabnuma 1

Pasnpenenenye Ha BCHUKH CTYACHTH 10 TOCEIIAEMOCT Ha y4eOHHUTE 3aHUMAHHUS

B momenTa [To mpuHIMIT 0610

[TocentaBar He nmocemasar

I[IpucscTBar fu S Z i
J

OrcweTBaT Fo I Z faj
J

0610 Z fil Z fiz z z fu
i i i J

[TppBa BE3MOKHOCT — T€HEpATHATA CHBKYITHOCT Ca CTYAEHTUTE, KOHUTO ,,1T0 TIPUHIUI MOCEIIaBaT
y4eOHHUTE 3aHMMaHHS, & U3BAJIKATA Ca Te3H OT TAX, KOUTO B MOMEHTA Ha U3CIIEBAHETO MPUCHCTBAT U XKe-

JaAT Jia NOIBJIHAT aHKETHATa KapTa. B To3u ciydail 06eMbT Ha u3Bajkata € f,, =n, a 00eMbT Ha IeHe-

paJHaTa ChbBKYIIHOCT € z fi=N.

i

BTopa BB3MOKHOCT — TeHepaliHaTa ChBKYITHOCT Ca BCHUKU CTYJEHTH, HE3aBUCHMO JIaJIi MOCEIIa-
BAT y4eOHNUTE 3aHUMAHHUS WM HE, a U3BAJIKATa Ca TE3H OT TAX, KOUTO B MOMEHTA HA W3CIIEIBAHETO TIPH-
CBCTBAT U KENasAT J]a MOMBJIHAT aHKeTHAaTa KapTa. B To3u ciyyail 00eMbT Ha U3BaIKaTa € Z fij=n.a

J
00eMBbT Ha reHepajHaTa ChbBKYITHOCT € Z Z fi=N.
! J

SIcHo e, ye Ma 1Ba HaunHA 3a Ae)MHUPaHEe HA TeHEPATHATA CHBKYITHOCT. 32 BCEKU OT TSAX H3BaJl-
Kata ce aeduHupa efHo3HayHO. ToBa 03HAYaBa, Y€ MOXKE Jia ce pabOTU C YHHBEPCAIHUTE O3HAYEHUS 32
o0emMuTe Ha M3BAJIKAaTA M HA TEHEpaTHaTa ChBKYMHOCT (CHOTBETHO 72 U N), KaTo B TSX C€ BJara pasindHo
ChIbpKAHKE B 3aBUCUMOCT OT KOHKPETHHS HAYMH Ha Ae(QHHUpaHEe HA TeHEpaTHATa ChBKYITHOCT.

Hait Hampet 1mie pasrienam aHKETHUTE BBIIPOCH, YAUTO OTTOBOPH €A PA3NOJI0KEH! Ha OalHa WK
MHTEpBAJIHA CKala. Te3n cKamm uMat cleHaTa 0COOCHOCT — 3HAUCHUATA Ha TIPH3HALUTE ca Yyheaa. Toa
03HA4aBa, 4Ye MOXE J]a Ce MPUIOKK METOIbT 3a IIPABEHE HA U3BOJM OTHOCHO KOJIMYECTBEHH NIPU3HALM TIPH
HETPEICTABUTENHN U3BaKH, TIpesIoxkeH oT Xapanammues (Xapanammues 20040: 8-20) u no-KOHKPETHO
METOJIBT 3a OIEHsBaHE Ha cpeHaTa apuTMeTnuHa (Xapamammue 20040: 31-34).

Haii-00mo npu HenpencTaBUTENHM W3BAJKH HEM3BECTHATA CPEIHA apUTMETHYHA B Ie€HEpajiHa
CBBKYIHOCT MMa CUMETPUYHO BEPOSTHOCTHO PA3NpeEieNieHNe, KOETO € NPUOIM3UTETHO HOPMAIIHO, C IIEH-
TBp

(N—=n)(x,+x,) 4 ix‘f

_ 2 =
1 — i=1
I H N
¥ pa3ceiiBaHe
2 Gﬂ:xm—xl (N—n)(N—n+m)’
2N 3(m—1)

KBACTO X; Ca 3HAYCHHUATA HA IIPU3HAKA, f Ca 4eCTOTHTIC, X, € Hali-MaJKOTO 3HAYCHUE Ha npus-

1

Haka, X ¢© Hail-roIsIMOTO 3HAYCHUE Ha pu3sHakKa, a m ¢ 6p0}IT Ha BCUYKH 3HAYCHUA.

OcBeH TOBa, BB3MOKHUTE CTOWHOCTH Ha CPEJHATA Ca OTPAaHMYEHH B UHTEPBAJa MEXKIY
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xl(N—n)+ixifi

u
x, (N —n)+ ixif[
C)) M = =

N
OT cuMeTpUYHOCTTa Ha Pa3NpeeeHUETO CIIeBa, Y€ [ € HOBPEMEHHO U Hail-BEpOATHA CTOM-

HOCT, H CJICA0OBATCIIHO O PE KOCTO IIOKa3Ba CPpCaHUA pasMCp Ha OTKIIOHCHHUATA OKOJIO ICHTHPA (T.e. B ClIy-

4as OKOJIO Hali-BepOSTHATA CTOMHOCT), € U3MEPHUTEN Ha TOYHOCTTA. 3aTOBA HEKA BUIUM OT KaKBO 3aBUCAT
TE3U JBE CTOMHOCTH.
I[IspBo, Gopmyna (1) Morke 1a ce 3anuiie BbB BUA:

— n\x+x n _
) a=|1-—|—1—r+—x%,
N 2 N
KBJIETO X € M3BaJKOBATa CPe/IHA.
Ot dopmymna (5) ce BiK/Ia, e Hall-BEpOATHATA CTOMHOCT HA CpeJHATA APUTMETHYHA B T€HEpaTHA-

Ta CbBKYIIHOCT € IPCTCTJICHA CPCAHA OT U3BAIKOBATA CPCAHA U TCOMCTPUYHHUSA LICHTHP Ha Pa3IIpCACIICHUC-

X +Xx
TO (%) , C TeTJ1a ChOTBETHO JICBT HA U3BA/IKATa B TCHEPATHATA CHBKYITHOCT U JIEIBT HA OCTaHAjIaTa

4acT OT TeHepaiHaTa ChbBKYMHOCT. ClIe0BATENHO, KOJIKOTO €T Ha N3BAJKaTa € MO-TOJISIM, TOJIKOBA Hal-
BEpPOATHATA CTOMHOCT HA Cpe/JHATa apUTMETHYHA B FeHEpaIHaTa ChBKYIHOCT IIIe ce 100MAKaBa 10 U3BaJl-
KOBaTa CpejiHa, U 00paTHO, KOJIKOTO AETbT HA U3BAJIKATA € MO-MAIIbK, TOJKOBA Hali-BepOsATHATa CTOHHOCT
Ha CpeJHaTa apuTMETHYHA B I€HepajlHaTa ChBKYIHOCT e ce J00IMAKaBa 0 F€OMETPHYHHS LEHThp Ha
pasIpeeeHUeTo.

To3u pe3yarat e pa3nuyeH OT pe3yJraTa, KOMTO OMXMe MOMTYYMIIH, aKo M3BajKata Ou Ouia npesc-
TaBuTenHa. [Ipu npencTaBUTENHN M3BaKU Hali-BEpOSTHATAa CTOMHOCT HA CpejHAaTa apUTMETHYHA B TEHE-
pajHaTa CbBKYITHOCT ChBIIAJla C U3BaJKOBATa CPE/IHA, HOKATO TYK, Thil KATO U3BA/IKaTa € HEMPEACTABUTEN-
Ha, M3BA/JIKOBATA CPEHA BEUE € N3MECTEHA OLIEHKA Ha CPeJJHATA QpUTMETHYHA B FEHEPAIHATA CHhBKYITHOCT,
KaTO KOJIKOTO JIeTbT Ha M3Ba/IKaTa € MO-MalbK, TOJKOBA M3BaJIKOBATa CPE/IHA € M0-U3MECTEHA.

Bropo, popmyna (2) Mmoxke /1a ce 3anuiie BbB BUJA:

EE
©) o _ X N N N

a 2 3(m—1)

Ot dopmymna (6) ce BIK/Ia, Y€ KOIKOTO JACTBT HA W3BAJKATA € MO-TOJISIM, TOJKOBA Pa3CeHBaHETO €
M0-MaJIKo, T.€. TOYHOCTTA € MO-TOJIAMA.

Tozu pesynrar chio € pa3iuyeH OT pe3ynTaTa, KOUTO OMXMe TOTyYnIIH, aKo M3BajKaTa Ou Owuna
npezcraButenta. [Ipu npeacTaBuTenHy U3BAKU TOYHOCTTA HA OLIEHKATA 3aBHCH B MHOTO MO-TOJISIMA CTe-
TMeH 0T aOCOMIOTHHS 00eM Ha M3BaJKaTa M B MHOTO TTO-MajiKa CTETIeH OT Jiea i B TeHepaiHaTa ChBKYII-
HOCT, JIOKaTO TYK CE€ BIK/Ia, Ue MPHU HeMpPeJCTABUTETHH U3BAIKH a0COJTIOTHHAT 00eM Ha H3BA/IKATA He
oxkazpa HUKAKBO Bansinue BbpXy TOYHOCTTA, a €IMHCTBEHO JETBT il IMa 3HAUCHHUE.

Tpeto, TOpHUAT U3BOJ MOXKE 1A ce JOMBIHHU, ako oT Gopmyin (3) u (4) ce M3UMCIH pa3sMaxbT HA
pasnpeeneHueTo:

(7) lumax - lumin = ('xm - xl)(l _%j

Ot dhopmymna (7) OTHOBO ce BUK/IA, Y€ KOJKOTO JENBT Ha M3BAJIKaTa € MO-TOJISIM, TOJIKOBA Pa3ceid-
BaHETO € II0-MaJKoO, T.€. TOYHOCTTA € IO-TOJIsIMa.
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Tesu u3BoaM Morat fa ObIAT WIIOCTPUPAHH C IpuMep: 22 CTYIEHTH ca OLECHWIN MPEToIaBaTes
CH To TIeTo0aHa cKkana che 3HaueHus oT 1 mo 5. M3BagkoBara cpenna e 3,95. ['enepanHata ChBKYMHOCT
obOxBarna 66 crynenTa. JlenbT Ha U3BaKaTa € 33%°. CnenoBatenHo Hall-BepOSATHATA CPEIHA OLICHKA € 3,32
¢ pasceiiBane +0,41 u pasmax 2,67.

Hexa 3ama3um aOcomoTHUs 00eM Ha M3BaKaTa, a Ja MPOMEHNM 00eMa Ha TeHepaHaTa ChBKYII-
HOCT, KaTo 10 TO3W HAYMH MPOMEHUM JieNia Ha u3BaakaTa. Heka cera reHepaiaHaTta ChBKYITHOCT Jja 00XBa-
mia 40 CTy,IIeHTalo. Torasa nmenbr Ha u3BajKkara me Obae 55% U Hall-BepoATHATA CpeHA CTOMHOCT 1Ie
obae 3,52 ¢ pasceiiBane +0,29 u pasmax 1,80. BumHo e, ye B TO31 ciyyail OleHKaTa € Mo-TOYHA U € TI0-
030 1o u3BaaKoBarta cpenHa. CpaBHEHHETO MEXTy JBaTa Ciyyas € npeacTaBeHo rpaduyHo Ha durypa 1.

C T0Ba 1IeIMTE HA CTATHATA ca U3IBIHeHN. Heka 0000mmM:

[IspBo, Haii-BepOsITHATA CTOWHOCT HA CpeJJHATA ApPUTMETHYHA B I€HEpaHaTa ChBKYIHOCT CE Ha-
MHpa MEXKITy TeOMETPHYHUS IIEHTHP Ha Pa3MNpeIeieHUeTO U M3BaJKOBaTa CpeHa, KaTo OJM30CTTa JI0 e-
HaTa WK 10 Jpyrara CTOMHOCT Ce ONPEENs OT JieNa Ha N3BAIKaTa B FEHEpaIHaTa ChBKYIHOCT.

Btopo, TouHOCTTa 3aBUCH OT JUAna3’oHa MEXAY HAW-TOJSIMOTO M HAW-MAIKOTO 3HAYEHHE Ha
MPU3HAKA U OT JIeNa Ha U3BA/IKATa B EHEPAIHATA ChBKYITHOCT.

Tpero, Gopmyiu (1) 1 (2) ca 10CTaTHYHM 32 IPABEHETO HA CTATHCTUYECKU U3BOJM OTHOCHO Cpe-
HaTa apuTMETUYHA B TeHEepaIHaTa ChBKYITHOCT MPU HEMPEACTABUTEIHH U3BAIKU 1 0€3BB3BPATEH MOJ00D.

Bonpexu ue mppBoHaYaTHO ehMHAPAHN TIEH Ca U3IIBIHEHH, I TIPOBIKA C OCBETIIBAHETO Ha
HSKOU BOXKHH 0COOCHOCTH HA METOJIa, KOUTO cera ca CKpuTU. TAXHOTO UTHOpHpAHE € TIOTEHIIHAIHO OITac-
HO, 3aIl[0TO TUPEKTHOTO NpmiioxenHue Ha Gpopmyn (1) u (2) (6e3 oTunTaHe Ha Te3U 0COOCHOCTH) MOXKE 12
JI0BEJIE 10 TPEIIKH ¥ HETOYHOCTH.

[TspBO, KITIOUOBO Ba’KHO U3MCKBAHE € YUCIOBUTE CTOMHOCTH, C KOMTO CE€ ONMCBAT 3HAYCHUATA HA
NpU3HaKa Ja ca mocJenoBaTeaHu uuciaa. Ha mpaktuka npu OanHUTE CKalM TOBA € W3ITBIHEHO, 3alI0TO
TaM 3HAUCHMATA Ha MPH3HAKa ca MPEABAPUTETHO NePUHUPAHN U aHKETHPAHOTO JIHIE TpsAOBa 1a u3bepe
BMEXKITY Bede 3aaJICHUTe CTOMHOCTH. [Ipy HHTEpPBATHUTE CKaJIU TPOOIEMBT € MO-CEPUO3EH, 3aI0TO Ce
JIOIyCKa, Y€ MOKE JIa HAMA NPEABAPUTENHO 3a/1aICH CTOMHOCTH, @ aHKETUPAHOTO JIMLIE CaMO J]a BIMCBA
4yClIaTa, KOUTO Ca OTTOBOP HA aHKETHUTE BBIPOCH. B TO3U cilyyaii MMa pa3inyHi BapUaHTH 3a CIpaBsHE
¢ mpobneMa. AKO PU3HAKBT € MPEKBbCHAT (MCKPETEH), 32 HETOBM 3HAUCHUS MOTAT J1a C€ B3eMaT BCHUKU
IEJIM YMCIIa B IMana3oHa MeXIy Hall-MalKoTO M Hai-rOJSIMOTO TIOCOYEHO YMCIIO, MaKap Y€ HIKOM OT TAX
MOXe J1a He ca M30paHu OT HUTO €JHO aHKETHPAHO JUIe. AKO MPU3HAKBT € HEMpEKbCHAT, TPOBa Ja ce
HalpaBu UHTEPBAJIHA TPYIUPOBKA U 32 3HAYEHUS Ha TIPU3HAKA JIa CE B3eMAT CPEIUTE Ha UHTEPBAJIUTE.

Btopo, Makap de mpu GarHUTE CKaIu YMCIOBUTE CTOWHOCTH Ca MOCNEI0BATETHH U Ca TIPpeIBapH-
TENHO Je(UHUPAHH, MOXKE 112 Bb3HUKHE CIIeHATA CUTYAIUs: HAl-MaJKaTa W/iiM Hali-rosiMaTa CTOHHOCT
HE ca MOCOYCHH OT HUTO €HO aHKETHPAHO JHIle. ToraBa Bh3HUKBA JPYT €THYUCH MPOOIEM — MOYKEM JIH J1a
MHTEPIIPETUpaMe Ta3d YKMCIOBA CTOMHOCT KaTo 3HaueHHe Ha npusHaka? MHave ka3aHo — Moxe mpemnoja-
BATEJIAT JIa € TOJIKOBA OO (JIONI), Ye HUTO €MH CTYJCHT B TeHepalHATa CHBKYITHOCT JIa HE My TIOCTaBU
Haii-HUCKaTa (Hali-BHCOKaTa) OLCHKA, a MOKE B T€HEepaTHaTa ChbBKYITHOCT Jla UMa CTY/ICHTH, KOUTO OMxa
MIOCTABUIIM Hal-HUCKA (Hai-BHCOKA) OIEHKA, HO HUTO €J¥WH OT TAX HE € IOIaJHall B U3BajgKaTa. 3a Jia ce
MPOBEpH Al TOBA HAMCTHHA € mpobneM, Ie Oble pasriefaHa CUTYalusTa, MPH KOSATO Hali-HUCKaTa

? Tesu mamum ca OT PeaTHO MPOBEJCHO H3CIEIBAHE, MaKap Ye MMETO Ha TPENOJABATENs | CHEIHATHOCTTA Ca MPEMbITIAHH.
Hapouno e mox0pan To3u mpenoaasaten, 3amoTo NPy HEro IebT Ha M3BajKara e OJU3bK 10 MOCOYeHHs oT MapuHOBa Js Ha
M3BajIKaTa Mpy aHkerata mo nmomara — 31,1% (Mapuuosa 2006: 9), no nocouenus ot Wiuesa kato J0JHa TpaHULA B U3CIEBA-
nusta, nposeneHd B XTMY-Codus st 30% (Unuesa 2002: 145) u no mocouenute asioe ot Kapamkos n Xapanammnes B
u3cne/BaHus, posesieHn B borocioscku (akynrer na Coduiicku yruepeutet (Xapanammnues, Kapamkos 2003: 138).

" M36opsT Ha 0GeMa Ha reHepanHaTa ChBKYIHOCT € (DMKTHBEH, CAMO 34 LI/HTE HA WIIOCTpAluaTa. HOBHAT A Ha M3BajKaTa e
0Mm3bK 10 mocoyeHus oT MapuHOBa U1 Ha M3BajKaTa IpH OLEHsBaHE Ha ympaxHeHusata mo Wutepuer — 50% (MapunoBa
2006: 14). He e mpaBeHa WItOCTpaI|s Ha CHTYAIIMMTE C JSUT HA M3BajKaTa ONM3BK JI0 MOCOYEHHs 0T MapiHOBa ST IIPU OIEHS-
BaHe Ha JekiuuTe mo Uarepuer — 80% (Mapurosa 2006: 14) u ¢ mocodenus ot Mimesa kato ropHa rpaHuIia B H3CIEIBAHHUATA,
nposeziean B XTMY-Codus nsm 95% (Mmmesa 2002: 145).
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OLICHKA HE € MOCOYEHA OT HUTO €IMH CTYJEHT, KaTO CUTYalUATa, [IPU KOATO HE € OCOYEHA Haii-BUCOKATa
OIIEHKa, € OTJIe/laieH 00pa3.

AKko mpuemeM, ue B reHepaliHaTa ChBKYITHOCT MMa CTYJEHTH, KOMTO OMXa MOCTABUIIN Hal-HUCKATa
OIICHKA, TO Hall-BEpPOATHATA CTOMHOCT Ha Cpe/JHATA APUTMETHUYHA B TEeHEpATHATA ChbBKYITHOCT, pa3ceiiBaHe-
TO, Hali-MaJIKaTa U Hal-rojsMaTa Bh3MOXKHA CTOMHOCT Ha CPEIHATa Ce MOJTy4aBaT MO OMMCAHMS MO-TOpe
HAYMH.

Ako mpueMem, ue B TeHepanHaTa CHBKYIHOCT HSAMA CTYIEHTH, KOMTO OMXa MOCTAaBUIM Haid-
HHCKaTa OLCHKA, TO HAli-BEpOSTHATa CTOMHOCT HA CpPElHATa apUTMETUYHA B TE€HEpaHATa ChBKYIHOCT,
pasceiiBaHETO, Hali-MajKaTa ¥ Hali-rojsMara Bb3MOXKHA CTOMHOCT Ha CpefHaTa ce I0JIyYaBar [0 Bapua-
UM Ha TOPHUTE (YOPMYJIH:

nj\x,+x n
8 S Iy R e S B
(8) Y7, ( j Nx

N 2
(1_nj(1_n+m-1j
) G;:xm X, N N N
2 3(m—2)
xz(N—n)+le .
10 ‘= il
(10) Moy N
X, (N=n)+ Y x.f,
11 ' = il
(D) oy N

Torasa pasnukute Mex Iy CTONHOCTHUTE, MIOMyYEHH TIPH JBETE Pa3IUYHK JOMyCKaHuUs ca:

_ — n\x,—Xx
12 _a=l1-2 |22
12y w-u ( j

ooy L

(14) o — o = [1—%}@2 —x)

(5) M = M =0

Tesu peynratu 1aBaT BE3MOKHOCT J]a C€ HANPABAT HAKOJIKO H3BOJIA:

[TepBO, aKo moMyCHEM, Y€ B reHepaiHaTa ChbBKYIHOCT HSIMa CTY/CHTH, KOMTO OMXa MOCTABUIH
Hali-HUCKaTa OlIEHKA, HOBOTO pasmpeleNieHne Ha CpeliHaTa apuTMETUYHA B TeHEpalHaTa ChBKYMHOCT IIe
ChBIaJla B TOPHUS CU Kpail cbe cTapoTo (hopmyina (15)) obaue B 1onmHUS cH Kpail JBeTe pasmpeseneHus
e Ce pa3nuyaBaT ¢ HEe ToBeuYe OT eaHa exuHuIa (Gopmyna (14)), a paznukara MeXIy Hald-BEpPOSTHUTE
CTOWHOCTH e OBJe Haii-MHOTO TOIOBKH exuHUIA (Gopmymna (12)).

Btopo, Haii-MankaTa Bb3MOKHA CTOWHOCT U Hall-BEpPOSITHATA CTOWHOCT HA HOBOTO pa3lpe/ieieHue
ca 1o-0J1130 /10 U3BAJIKOBATa CPEIHA, OTKOJIKOTO ChOTBETHUTE UM CTOWHOCTH B CTAPOTO Pa3MpeiesCHHUE.

Tpero, ako jpomycHeM, ye B TeHepalHaTa ChBKYMHOCT HAMA CTYAEHTH, KOUTO OHMXa MOCTAaBUIN
Hall-HUCKaTa OIICHKA, HOBOTO pasmpejeNieHue Iie Ob/e ¢ MO-MajJKo pasceiiBaHe OT CTapoTo (popmyna
(13)), cnemoBaTenHO U3BOAET Ile OBE MO-TOYEH.

YetBBpTO, C YBENMUABAHE HA €A HA U3BAJKaTa B F€HEpaNHaTa ChBKYMHOCT, PA3IUKUTE MEXKIY
CTOWHOCTHUTE, MOJTY4EeHH MPU ABETE Pa3IMHU JAOMYCKaHHs, CTAaBaT BCE MO-MAJKU.

Heka oTHOBO mimocTpupame MOTy4eHUTE U3BOJM C MpUMep. 3a LeniTa fa MoauduimpaMe mpes-
XOZIHUS TIpUMep: 22 CTYJEHTHU ca OLEHIIN NPEMNOAABaTeNs CH 110 NeTo0aIHa cKana CbC 3Ha4eHus oT 1 110
5, KaTo HHUTO €IMH CTYJEHT He € mocoumn oreHka 1. OTHOBO m3BajaKkoBara cpeana € 3,95, reHepanHata
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chBKynHOCT obxBaa 40 cTyaeHTa u 1enbT Ha u3Baakara € 55%. Haii-BeposTHaTa CTOMHOCT Ha cpeaHaTa
apUTMETHYHA B TeHEPATHATA CHBKYITHOCT U pa3ceiiBaHETO 0bade Beye ca APy — choTBeTHO 3,75 u £0,25.
CpaBHEHHETO C MPEeIXOAHHS MPUMEp TOKa3Ba, e HOBaTa Hai-BEpOATHA CTOMHOCT € omie Mo-0Ju30 10
M3Ba/IKOBATa CPEIHA M HOBOTO pasceiiBaHe € ore mo-Manko. CpaBHEHHETO € NMpPEeACTaBeHO TpaguyHO Ha

¢urypa 2.

ITonydeHnte pesynTaTi OKAa3BaT, 4e TOBA, Ue Hal-MalKaTa W/Wid Hai-rojasMara CTOMHOCT He ca
M30paHu OT HUTO €THO aHKETHPAHO JIMIE HAKCTHHA € polseM. J[omycKaHeTo, e B TeHepaaHaTa ChBKYII-
HOCT HMMa CTYJCHTH, KOMTO OWXa MOCTABWIM Hail-HHCKaTa (Haii-BHCOKaTa) OIEHKa BOIU [0 IO-
KOHCEPBATHBHH M3BOJIM, & IOMYCKAHETO, Y€ B TEHEpPATHATA CHBKYITHOCT HAMA CTYJIEHTH, KOUTO OMXa 1oc-
TaBWIM Hall-HHMCKaTa (Hali-BUCOKATa) OLCHKA BOAM [0 MO-TOYHH M3BOJHM, KOMTO 00aue OMXa MOINH Jia ce
OKaKaT NPEKAJICHO ONTUMUCTHYHH. CTaTUCTHYECKU KOPEKTHHUAT MOJXOJ B TAKMBA CUTYAIMH € J1a Ce JaJatr
U JIBETE Bb3MOKHHU PEIIEHNS, MAKap Y€ TOBA HE pellaBa np06J1eMa“, a caMo IPEXBBPIIS OTTOBOPHOCTTA 32
pelIaBaHeTo My Ha CleIBalIns CyOeKT B yIpaBJIeHCKATa BEPHTa.

Jlo Tyk pasrieznax npu3HaLKUTE, KOUTO TO3BOJISBAT JIa C& M3YMCIIABAT CPEHU CTOMHOCTH. ToBa ca
MPU3HAIINTE, PA3MOI0KEHN Ha OANHH ¥ MHTEPBATHH cKaiu. Ho OCBEH TAX ChIECTBYBAT U MPHU3HAIM, YHH-
TO 3HAUEHMS Ca PA3MOJ0KEHN Ha HOMHHAIHA CKalHA. Te€3M MpHU3HAlM He MO3BOJABAT Ja C& M3YMCIABAT
Cpe/iHU CTOMHOCTH. EMHCTBEHATA TAXHA YMCIIOBA XApaKTEPUCTUKA € OTHOCHTENHUAT st Obaue 3a pas-
JIMKa OT Cpe/lHaTa apUTMETUYHA B TEHEPATHATA ChbBKYIIHOCT, KOATO UMa CUMETPUYHO BEPOSTHOCTHO pa3i-
pelienieHue, BepOSTHOCTHOTO Pa3Npe/ieieHe Ha OTHOCUTENIHUS I B TeHepalHaTa ChbBKYITHOCT € KpaiHO
acumetpuuHo L-pasznpenenenue (XapamammueB 20046: 55). ToBa o3HauaBa, 4e HEroBaTa CpeiHa M CTaH-
JAPTHO OTKJIOHEHHE HE ca a/IeKBaTHU U3MEPUTENIM ChOTBETHO Ha Hali-BEepOSTHATA CTOMHOCT U Ha pasceit-
BAHETO OKOJIO Hes. Bcee mak v npu Te3u MpH3HAIM MOraT Ja Ce MPaBsT U3BOAM OTHOCHO Hail-BEpOSATHATA
CTOMHOCT Ha OTHOCUTENHHUS T B TEHEpAIHATA ChBKYITHOCT M OTHOCHO TOYHOCTTA.

[IspBo, Hai-BeposITHATA CTOMHOCT HA OTHOCHUTENTHUS JSUT HA i—~TOTO 3HAUYCHHUE Ha MpPU3HAKA B Te-
HEpaJlHaTa ChBKYIHOCT € Hall-MaJIkaTa Bb3MOKHA CTOMHOCT:

(16) 7 = % (Xapanammues 20046: 54)
Tazu popmyna Moxe 11a ce 3aIuiie BbB BUJIA:

n n
7)) 7. =|1-—|0+—.p.,
(17) ' min ( Nj IR

KBACTO p; € U3BAAKOBUAT OTHOCUTEIICH 171 HA I~TOTO 3HAYEHHUE Ha IIpU3HAKa.

Ot dopmyna (17) ce Bukna, ye Hali-BepOATHATA CTOMHOCT HA OTHOCHTENHHUS JISUT B TeHEpaTHATA
CBBKYIIHOCT € ITPCTCTIICHA CPCAHA OT U3BAJKOBUA OTHOCUTCJICH 51 M HYJIaTa, C TCrJIa CbOTBECTHO ACIBT HA
M3BaJIKaTa B FeHepallHaTa ChBKYITHOCT M JETbT HA OCTaHaNaTa yacT OT IeHepaiHaTa chBKymHocT. Creno-
BATCJIIHO, KOJIKOTO ACIBT Ha U3BaJAKaTa € IIO-roJisiM, TOJIKOBA Haﬁ-BGPOﬂTHaTa CTOMHOCT Ha OTHOCUTEIIHUS
JISU1 B TeHEpanHaTa ChbBKYIHOCT 1e ce J00IMKaBa 10 U3BaIKOBHS OTHOCUTENEH [T, U 00paTHO, KOJIKOTO
JCIBT HAa U3BaJKaTa € [O0-MaJIbK, TOJIKOBa Haﬁ-BepOﬂTHaTa CTOMHOCT HA OTHOCHUTEIHUS A1 B TCHCpaJIHATa
CBHBKYITHOCT I1Ie ce JoOJMKaBa 10 HyJIara.

Bropo, creq kato cTaHAApTHOTO OTKIOHEHHE HE € a/IeKBaTeH U3MEPUTEN Ha pa3ceiBaHETO, BMEC-
TO HEr0 MO>KE JIa C€ U3I0JI3Ba CPEAHOTO OTKIIOHEHHE OKOJIO Hali-BepOsSTHATA CTOMHOCT:

n)l
(18) 5_(1_N}_

m

' Criopen BBIpOC € ami To3H mPoGieM n306mo ¢ pemnm. OT CTATHCTHYECKA [ICIHA TOUKA TOM ¢ HEPEIIuM (MaKap e To60B-
Ta Ha CTATHCTHINTE KbM 0-KOHCEPBATHBHUTE PEIICHHS € IIMPOKO M3BECTHA), TAKA Ue 32 PEIIaBAHETO My TpAOBa 1a Ce ThPCAT
IpPYTH KPUTEPUH, H3BbH CTaTHCTHYEeCKaTa Teopus. He cinydaifHo B HaganoTo AedrHMpax TO3W MpoOIeM Kato eTHUEH, a He KaTo
CTAaTHCTUIECKHL.
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Ot dopmymna (18) ce BiKIa, Y€ KOJKOTO JENBT HA M3BAKATA € MO-TOJISIM, TOJIKOBA CPEHOTO OTK-
JIOHEHHUE OKOJIO Hali-BEPOATHATA CTOMHOCT € T10-MAJIKO, T.€. TOYHOCTTA € MO-TOJAMA.

Tpeto, dpopmymu (16) u (18) ca gocTaThuHM 3a TPABEHETO HA CTATUCTHYECKH M3BOJM OTHOCHO
OTHOCHTEJTHHUS /IS B TEHEpaIHATa ChBKYIHOCT MPU HEMpPEICTaBUTEHH U3BAJKU 1 0€3BB3BPATEH MOJ00D.

YerBBpTO, BBHIPOCHT ,,KaKBO CTaBa, ako HAl-MaJIKOTO W/MIIK HAM-TOISIMOTO 3HAYEHUE Ha TPU3HA-
Ka He ca TI0COYEHU OT HUTO €JTHO aHKETHpaHo jmie?” Beue ce hopMynupa Kato ,,KakBo cTaBa, ako HIKOE
OT 3HAYCHHMSATA HA TIPH3HAKA HE € TOCOYEHO OT HUTO eHO ankeTupano jmie?”. Ot Gopmymnu (16) u (18) ce
BIDK]IA, Y€ aKO JIOMyCHEM, 4e B TeHepaiHaTa ChBKYMHOCT HAMA CTYEHTH, KOMTO OMXa MOCOYIIIN HEMOCo-
YEHOTO 3HAYCHHE HA MPHU3HAKA, TOBA HE OKa3Ba BIMSHUE BbPXY Hail-BEpOSTHATA CTOMHOCT HA JPYTUTE
OTHOCHUTEJIHH JIAJI0BE B TEHEPAIIHATA ChbBKYITHOCT, @ CAMO BJIOIIABA TOYHOCTTA.

Haxpasi, omre BeHBX 12 00001IIMM MOTyYEHUTE PEe3yITaTH:

I[Ipu u3cnenBaHe Ha CTYJEHTCKUTE MHEHHUS 4pe3 M3BAJIKH, 32 KOUTO HE MOXE 1a C€ rapaHThupa
TPECTABUTEITHOCT, HAl-BEpPOSATHATA CTOMHOCT HA W3CIEIBAHHUS MapaMeThp B TeHEpaHaTa CHBKYIHOCT
(cpeaHa apI/ITMeTI/I‘lHa NJIX OTHOCUTCJICH ,II)IJI) (¥ npeTerJIeHa cpeaHa OT IBC OCpeIIHSIBaHI/I BCJIMYMHU, €AHA-
Ta OT KOWTO € OIleHKaTa OT u3BajakaTa. OIeHKaTa OT U3BajIKaTa y4acTBa B OCPEIHSBAHETO C TETJIO PABHO
Ha A€J1a Ha U3BaaKaTa B reHepanHaTa C’bBKynHOCT. CJIGIIOBaTeJIHO, KOJIKOTO ACIBT HA M3BaJKaTa B I'CHEC-
pajiHaTa CHBKYIIHOCT € TIO-TOJIAM, TOJIKOBA HAM-BEepOSTHATA CTOMHOCT HA TapaMeThpa € IT0-OJM30 JI0
OIIEHKaTa OT U3BaJKaTa. TOYHOCTTA HA U3BOMMTE CHILO 3aBUCH OT JieJIa Ha M3BAJIKATa B TeHEpaTHaTa ChB-
KYITHOCT — MO-TOJISIM JISUT Ha M3BAJIKATa BOJIM JIO TO-TOJIIMA TOYHOCT.
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®urypa 1

BeposTHOCTHO pasnpe/esieHue Ha CpeiHaTa apUTMETHYHA B TeHepaiHaTa ChBKYITHOCT TIPH JIBa Pa3indHU
JIsiTa Ha M3BaJIKaTa
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®urypa 2

BepOHTHOCTHO Pasnpeac/ICHUC Ha CPEAHATA APUTMCTUYHA B TCHCPAJIHATA CHbBKYITHOCT IIPH BKJIIFOYBAHC 1

M3KITI0YBAHE Ha HAM-MajKOTO 3HAUCHHE Ha IIpu3HaKa
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Ankernte B UHTepHeT: Bb3MOKHOCT 32 CTATHCTHYECKH M3BOJAM M MHTEPIPeTHPAHE HA pe3y/ITaTH-
*
TE

B cratusra me 6bAaT pasriefaHu aHKETUTE, TOMECTBAHH Ha Pa3IMuHK MHTepHET cTpanuim. Cta-
Ba BBIIPOC 33 CUTYaLUATA, IPU KOSATO € 331a/ieH BBIPOC (0OMKHOBEHO CaMO €/IMH), IOCOYEHH Ca HSKOIKO
OTrOBOpa C BH3MOXKHOCT 32 aNTEpPHATHBEH M300p MEXIy TAX M uMa jBa OytoHa — “I'macyBail” u “Bmk
pesyntatute”. Beekn moceTuTen Ha MHTEPHET CTpaHHUIATa caM pellaBa Jajid Ja OTTOBOPH Ha 3a1a/ICHUS
BBIIPOC WM He. OOMKHOBEHO BCEKM TTOCETHTEN MOJKE JIa BUM PE3YNTATHTE OT “TJIaCYBAaHETO O MOMEH-
Ta, IOPH U aKO HE € OTTOBOPUII Ha BBIIPOCA.

OCHOBHUAT BBIIPOC € KaK Ja MHTEPIPETHpaMe BUJSHUTE OT HAC PE3YNTAaTH, WM MHAYE Ka3aHo,
BBPXY KOM CHBKYITHOCTH MMaMe IIPaBo Ja pasNpocTUpaMe HamuTe W3BoAu. Tyk ca Bb3MOKHU IOHE TPH
Pa3IUYHU CUTYaLHH:

Curyanus nbpBa: Hall-KOpeKTHO On OUJIO J1a OTHACSME PEe3yNTaTUTe CaMo KbM JIMLATa OTTOBOPU-
M Ha BbIpoca. B To3M citydaii He ce Hajara M3MO0JI3BaHETO HA HUKAKBY CTATUCTUYECKH W/WIIM MaTeMaTH-
4eCKH METOAM. TBbpIEHUATA, Ue ONpE/IENIeH POLIEHT 0T OTTOBOPUJINTE HA BIPOCA Ca NIOCOUMIM JaJeH
OTIOBOp, a ONpEEIEH IPOLEHT — Ca MOCOYMIIH APYT OTTOBOP U T.H. Ca HAITBJIHO J0CTaTbuHU 0€3 1a € He-
00X0MMO JJOITBJIHUTENHO 1a UM CE MPHUaBa TEXKECT C TOMOILTA Ha (JOPMYJIH U H3UHUCIICHHUS.

Curyarnus BTOpa: XeNaHUETO € PE3yJITATUTE Ja Ce OTHECAT HE CaMO KbM OTTOBOPHIIMTE HA BBIIPO-
ca, HO ¥ KbM BCUYKH MOCETHIIH JaieHaTa HHTEPHET CTpaHULa. B To3u ciydail oTroBopruInTe Ha BhIpOca
ca HeMpeICTaBUTENHA U3BA/IKa, TOyYEHA 10 METO/A HA OT30BAIUTE CE OT ChbBKYITHOCTTA HA IIOCETUTEIINTE
Ha crpanunara (Exiuknonemmien peynuk no cormonorus 1997: 158). Cnenuduunoto B crmyyas e, ue
OpOSIT Ha MOCETUTENUTE € KPaiHO YMCIIO U € U3BECTEH HAa aIMAHMCTPATOpa HAa CTPAHMLIATA, MAKap Y€ HE
BUHATH € U3BECTEH Ha NMOTPEeOMTENs, TIIE/Iall] Pe3yaTaTuTe OT IacyBaHeTo. ToBa 03HayaBa, 4e aMUHHCT-
paTopsT (WM OPBUMTENAT HA AHKETATa) MOXKE JIa HAIIPaBU CHOTBETHUTE CTATUCTUYECKH M3BOAU OTHOCHO
MHTEPECYBAIIIHTE IO OTFOBOPH ~, IOKATO 33 [IOTPEOUTENHTE TOBA HE BUHATH ¢ BB3MOXKHO.

Curyanus TpeTa: *eIaHUETO € Pe3yATaTUTE Ja C€ OTHECaT KbM €/JHA MO-IIMPOKA CHBKYITHOCT
KaTO HaTpuMep BCHUKU noTpebutenu Ha MiHTepHeT, 1soTo HaceneHue Ha buirapus, a 3aio He U BCHUKH
GbITapH, HE3ABHCHMO B KOS TOUKA HA CBETA CE HAMHPAT . B TO3M Ciydaii OTHOBO HMaMe HeIpe/ICTaBH-
TeJHA M3BaJIKa 110 METOJa Ha OT30BAIUTE CE€, HO BEYE M3TbUEHA OT HAKAKBA HEOIpE/eNeHa XUIIOTETHYHA
CBBKYITHOCT, KOATO € JOCTATHUHO TOMsMa ",

[lo HaTaThK B cTaTUATA 1€ PA3MIIEXKIaM CaMO TPeTaTa CUTYalHs KaTo LI Ce ONUTaM Ja JaM OTro-
BOp Ha /[Ba BIIPOCA:

“BB3MOXKHO JIM € B Ta3W CUTYalHs Jja C€ HANpPABST CTATUCTHYECKU U3BOJM OTHOCHO XHIIOTe-
THYHaTa ChBKYMHOCT?” " I

- “Kak pemraBaneTo Ha CTaTUCTHYECKHS MPOOJIEM pelaBa ChAbPKATEHHS IPOOIeM 3a OMycC-
TUMOCTTA Ha F€HEPANN3UPAHETO Ha U3BOAUTE?”

CratuctuueckusT nmpobieM B TpeTaTa CUTyal|s Ce pellaBa Mo ChIIUA HAUMH KaKTO BbB BTOPATa,
KaTo KbM CHOTBETHHTE (POPMYIIH ce Mpuiara rpanndeH npexon (Xapanammues 2004). Tosa craBa no pas-
JIMYEH HA4HMH B 3aBUCHMOCT OT BUJIA HA IIPU3HAKA — KOJMYECTBEH MM KaYeCTBEH.

* Crarus, ny6miKxysana B crmicanne ,,Comonornaecku npobnemu”, 6poit 3-4/2004, ctp. 203-211

" Mo-nopo6HO TeXHUKATA 33 PABEHETO HA TE3U CTATHCTHYECKH M3BOJM € ONUCAHA B ITbPBHTE JIBE [NIABH Ha KHurata “Hetpa-
JVLMOHEH TMOTJIe KbM TpaJuMOHHHU cTaTucTHdecky npodiemu’” (Xapanammues 2004).

"' B ciyuas craBa BBIPOC 32 GBITapCKH HHTEPHET CTPAHMIN, HO Ta3H CHTYALls € BAIMIHA 3a KAKBHTO 1 Ja ¢ cTpanmiy. Ome
TIOBEYE, Ye 32 CTPAHHMIUTE, KOMTO €A Ha e3HIH ¢ MEXAYHapoIHa YIoTpeda KaTo aHTJIMICKH, HCTIAHCKH, (PPEHCKH U p. ChBKYII-
HOCTTa MOE Ja C€ PA3IIMPH 10 BCHYKH aHTJIOTOBOPSLIH, BCHUYKH HCTIAHOTOBOPSAIIH, BCHUKH (DPEHCKOTOBOPSIIIH 1 T.H.

" TepMEHBT “I0CTATBUHO ToNAMA” CHIIO € HEOMPEIE/EH, HO TYK CE H3TON3BA CAMO 3a J1a YKaske, ue HMaMe NPaBo Ja H3MON3Ba-
M€ MaTeMaTHIECKU HHCTPYMEHT Ha IPaHHYeH MPEXO.

" Tpo6ieMsT € B TOBa, Ue KIIACHYECKATA CTATHCTHUECKA TEOHs OTTOBAPS OTPHIATEIHO HA TO3H BHIPOC. B cTathsaTa ¢ Hampa-
BEH OIIUT J[a CE TOKAXeE, 4e BBIPOCHT MM U TIOJIOKUTEIEH OTTOBOP.
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1. KonuuecTBeHu mpu3HaIu

Korato ce u3cneBaT KoJaM4ecTBEeHH NPU3HALU HAli-4eCTO Ce U3YUCIISABAT CPEIHH APUTMETHYHU.

Tril kaT0 € MHOrO TPYJHO Ja CE€ HAMEpH MpUMEp 3a KONMYECTBEH MPU3HAK B AHKETUTE B
WutepHer, nmroctpanusiTa e Ob/ie HampaBeHa Ha 0a3aTa Ha MPU3HAK, KOWTO € Ha OayiHa cKana.

U raka, BBIPOCHT U HETOBUTE OTTOBOPH, Taka KakTo ca ganenu B MurepHer (http://anketi.abv.bg,
24.07.2002 roguna, 10:06 gaca) e:

“KakBa oneHka OuxTe nocraBuiy Ha enHoroammHorto ynpasneHne Ha HJICB n Cumeon
CakckoOyprrorcku?

Otmmuen (5,50-6): 191

Msoro 106sp (4,50-5,50): 198

Jo6wp (3,50-4,50): 355

3amososuTened (2,50-3,50): 615

Cnab (2): 1442

1 - mpenicaxa npequiHuTe: 454

O06mo rmacysamm: 3255”7

3a enuTe Ha Mo-HaTaThIIHATA paboTa a MOJPEIUM Te3 PE3yITaTh B ClIeJHaTa TabmuIa:

Tabmuma 1.
Pasn CACIICHNUEC HA €IMHULINTE B U3BaJAKaTa I10 OTTOBOPUTE HA BBIIPOCA “Kaxsa OLICHKa 6I/IXT€ IIOCTaBUIIN
p p p
Ha eHoroaumHoTo ynpasienue Ha HJICB u Cumeon CaI<CI<06yprr0Tc1<H‘?’’16

Orroopu ['pynoBu untepamu | Cpeau Ha UHTEp- Yecrotu xf
BAJIUTE (N
)

Cnab Han 1,50 no 2,50 2 1442 2884
3a10BOJIUTENIEH Hax 2,50 no 3,50 3 615 1845
Jlo0bp Han 3,50 no 4,50 4 355 1420
Muoro 100sp Han 4,50 no 5,50 5 198 990
OrnueH Han 5,50 6 191 1146
O0wo 2801 8285

CpenHara OlleHKa Ha YIPaBIEHUETO Ha MPABUTEJICTBOTO €:

X= ;xifi _ 8285 2,96
u 2801

KBJETO 1 € OPOST HA PA3TMYHUTE 3HAUCHHUS HA TIPH3HAKA.

U taka, MmoxxeM 1 1a kaxeM “Hapoast muca “3amoBonmutenen” ' (2,96) Ha mpaBUTENCTBOTO™ Y.

Ot cratucTryecka IiieJiHa TOUKa Hell[aTa CTOAT TaKa: CpeHaTa Ha XMIOTETUYHATa ChBKYITHOCT Ce
M3MEHS HEMPEKbCHATO B JIMANAa30Ha OT Hall-MAJIKOTO JI0 HAK-TOISIMOTO 3HAYEHUE Ha PU3HAKa, T.€. oT 2,00
710 6,00 1 ©Ma MPUOTU3UTETHO HOPMATHO PA3Hpe/IeNeHHe C [EHTP:

o= Xin + Xy _ 246 :§:4’00

2 2 2
¥ pasceiiBaHe:

5517

16 OtroBopsT “1 — mpenmcaxa MpeguImHUTE” € U3KITIOUEH, Thil KaTO TOH MO CBHIIECTBO € W3BBH CKajaTa 3a OIeHSBAHE Ha yIPaB-
JICHUETO Ha TIPABUTENCTBOTO.
"7 3amasena e OpUTHHATHATA TEPMHHOIOTHA OT HHTEPHET CTPAHHIATA.
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=— =—=0,5774 (Xapanammnuen

“ 2 T Bm=1 2 J35-1) 2434 3

M3nomn3Baiiky TabiuIa 3a HOPMANHO paslpeleeHHe MOXKE Jia Ce IOCTPOH JOBEPHTEICHHUAT
WHTEPBAI HA CPETHHA ba ' :
(1) P(x-A. <u<x+A.)=P,

KBJETO A € MaKCUMaJlHaTa TpelliKa, // € HEM3BECTHATa CPE/IHA APUTMETUYHA B XUIIOTETUYHATA

Xpax — Xumi 1 6-2 1 4 1 1

2004).

CBBKYIIHOCT, a P € rapaHIIMOHHATa BEPOATHOCT.
Paborata 3amouBa ¢ onpeaensHeTo Ha MAaKCHMATHO Bb3MOXKHATa MaKCHMaJlHa TPEeLKa:
A =min[(x —x_;, );(x,, —X)]=min[(2,96—-2,00);(6,00—-2,96)] =

=min(0,96;3,04) = 0,96

CnenoBaTenHo Hali-IIMPOKUAT Bb3MOXKEH TOBEPUTENEH MHTEPBAJ, CUMETPHUEH OTHOCHO M34YHC-
JIeHaTa CpPeJIHa, €:

2,96-0,96 < £ <2,96+0,96

2,00< 1 <3,92

HeroBata rapaHiMOHHa BEPOSTHOCT ce IOJMy4yaBa C MOMOINTA Ha TabaMIa 33 HOPMAIHO
pasnpezeneHue:

P(2,00 < 4 <392)=P(u<392)=0,4449

AKo rcKkaMe rapaHIiOHHAaTa BeposATHOCT Ja Obae P=0,95, noBeputenHusT HHTEpBaN TpsOBa J1a ce
pasImpu JI0KaTo ce MOdy4d JOBEPUTENEH HHTEpBAl C JKelaHaTa TapaHLMOHHA BEpOSTHOCT. ToBa

PA3IIAPSIBAHE MOKE /A CTAHE CAMO HAUICHO' . OKOHYATETHHAT JOBEPUTEICH HHTEPBAT €:
P(2,00 < £ <495)=P(u<4,95)=0,9500

X,max

U rtaka, nuca 1 HapobsT “3a10BOIUTENEH HA YIPABICHUETO HA IPABUTENICTBOTO MM He?

BusHo e, 4e Topu MBPBUAT AOBEPHTENCH HHTEPBAT € JOCTATHYHO HMIMPOK U BKITIOYBA B cebe cH
3HaueHusdTa “Cnab”, “3amoBonmurency” u “J[o06bp”. MoxeM, pazdupa ce, 1a To CTECHAM, HO TOBA IIE JI0-
BEJIE JI0 JIOMBJIHUTEIHO HAMAJIABAHE HA TApAHIIMOHHATA BEPOSTHOCT, KOATO M 0€3 TOBa € Manka. AKO cTec-
HUM JIOBEPUTEHHS HHTEPBAJ, HapuMep, 10 rpanuimte oT 2,50 no 3,42 (taka ye aa ce 3amna3u CUMETpUs-
Ta) 1IE MOTYYHM:

P(2,50< 1 <3,42)=0,1529,

T.€. BEPOSTHOCTTA Ha TBbpAeHHETO “HapoxsT muca “3agoBonuteneH” Ha yHpaBICHUETO Ha Ipa-
ButenctBoto” € easa 0,1529.

Ot npyra cTpaHa IOBEPUTEIHUAT UHTEPBAJ C FapaHLMOHHA BeposTHOCT P=0,95 e mpenenHo mu-
POK 1 BKJTIFOYBA B cebe cu 3HaueHusTa “Crnabd”, “3agoosurenen”, “J1o0bp” u “MHoro 1006p”.

W3BoABT OT BCHYKO Ka3aHO JI0 TYK €, Ye KaTerOPUYHOTO TBBbPACHUE € KpalHO HECHTYPHO, a CH-
TYpPHOTO TBBPJICHUE € TOJIKOBA IIMPOKO, Y HA MPAKTUKA HAMA MTO3HABATEIICH CMUCHII.

2. KayecTBeHH MpU3HALH

HpI/I dHaJn3a HAa KA4YCCTBCHU MpPU3HAIIM HC MOTaT Jda CC M3YMCIABAT CPCIAHU apUTMCTUYHU, TBHI
KATO 3HAYCHHATA HA NIPH3HAKA Ce OMHCBAT C HAKAKBH KaTeropnn” . ToBa, KOETO Ce MPABH € H3UHCIABAHETO
Ha OTHOCUTEJTHUTE JISJIOBE Ha BCAKO KOHKPETHO 3HAUYCHHE Ha MPU3HAKA.

”

B Yere ce “BeposTHOoCTTa HEW3BECTHATA CpeJHA APUTMETHYHA J]a € HAMHUpPA B TPAHUIUTE OT ... JI0 ... € ...”.
1% 3a 11 He ce HapymIaBa CHMETpHSTA PA3LIMPABAHETO O TPAOBATO A CTAHE H B JBETE MIOCOKH, HO Thil KaTo HaIsBO oT 2,00
HsMa 3HA4eIl CTORHOCTH, TO Pa3MIMPABAHETO CE MPaBH CaMo B eHATa OCOKa. [1o T031 HaumH ce m30ATBaT 6e3CMUCIIEHH 3aIi-
cukato P(0,97 < 1 < 4,95) =0,9500, Tbif KaTo € SACHO, e CpeIHATA APUTMETHYHA H300II0 HE MOXKE JIa OAHE B HHTEPBA-
na ot 0,97 mo 2,00.

2 Ha npaxTrKa 4ecTo 3HAUCHHATA HA KAYeCTBEHHTE NPH3HALI ce MH(pupar ¢ uncia. Tesn dcia obade, MOKA3BAT eIMHCTBEHO
pasnmyne MeXIy 3HA4eHHATAa Ha MPU3HaKa, 0e3 1a n3MepBaT roNeMUHATA Ha TOBA pasimmdne. Hemo moBede - KoraTo KayecTse-
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Heka pasrnemame emun mpumep. Bwmpocst e: “TlputexaBate s mobunen Tenedon?”
(http://www.mtel.bg, 07.11.2002 roguna, 17:43 4aca). OtroBopure ca:

“Jla, ket ¢pM Ha M-Ten 12032 74,00%
Ha, mon3Bam apyru oneparopu 1881 11,57%
He, He npurexaBam 2346 14,43%
006110 rmacyBamm 16259

U taka, MmoxeM 1u j1a kaxeM, ue 74,00% oT Bcuuku Obirapu ca kmuentd Ha M-Ten?

Hexka mbpBo 1a MOCTPOUM JOBEPHTEITHUTE MHTEPBAIN HA OTHOCHTEIHUTE JIUIOBE HA TPUTE OTTO-
BOpa Ipy rapaHlioHHa BeposTHOCT P=0,95.

OTHOCHUTETHHUTE JSTIOBE HAa BCEKHM OTTOBOP B XMUIIOTETUYHATA CHBKYITHOCT C€ M3MEHST HEMPEKbC-
Harto B auanaszona ot 0 1o 1 u uMat cneaHaTa yHKIMS Ha pa3npez[eneHHe2l:

?2) P, <m,)=1-(-7m,)"",

KBJETO JT; € HEM3BECTHUAT OTHOCHTENIEH [T Ha i—TOTO 3HAYCHUE HA TIPH3HAKA B XUIIOTETHYHATA
CBBKYIHOCT, 77, € KOHKpeTHO uucio B rpanuuute ot 0 1o 1 (Xapanammues 2004: 67).

CamusT TOBEpUTENIEH HHTEPBAT OTHOBO Ce Moiydasa 1o (opmyna (1) kato X ce 3amecTu ¢ p,
(M34MCTIEHUAT OT JaHHUTE OTHOCUTENEH JISUT HA (—~TOTO 3HAUEHNE Ha NPU3HAKA), & 4 CE 3aMECTU C T, .

MakcumanHo Bb3MOXKHATa MAKCUMAJIHA TPellKa ce Moy4asa 1o GopMynara:

(3) A, nx =min[p;;(1-p;)] (Xapanammues 2004)
U Taka:
- 33 oTroBopa “Jla, kueHT cbM Ha M-Ten™:
D= —12032 =0,7400
16259
A pomax = min[0,7400;(1-0,7400)] = min(0,7400;0,2600) = 0,2600

P(0,7400-0,2600 < 7, <0,7400+0,2600) = P(0,4800 < 7, <1,0000) =

= P(0,4800 < 7,) = (1-0,4800)°" = 0,5200° =0,2704

Taka moy4enara rapaHIMOHHA BEPOSTHOCT € MO-MaJika OT TPEeIBapHTENHO M30paHaTa OT Hac.
ToBa 03Ha4aBa, ye JOBEPUTEIHUAT HHTEPBAT TPsAOBA Ja CE Pa3LIMpPH JOKATO Ce TONYYH TOBEPHTEIICH UH-
TepBaJI C XkeJlaHaTa TapaHIOHHA BEPOSATHOCT. TOBa pa3mIMpsiBAaHE MOKE JIa CTAHE CaMoO HaJISBO.

Cnopen Gopmyuna (2) TbpcuM 7, Taxa, de:

Pz, >7,)=1-P(x,<x,)=1-1+(1-7,)* =095

-7, =4/0,95

7z, =1-40,95 =0,0253

B kpaiiHa cMeTKa JOBEPUTEIHUAT UHTEPBAI €:
P(0,0253 < 7, <1,0000) =0,9500

- 32 0TroBOpa “Jla, mon3BaM Jpyru OnepaTopu’ :

HUAT MPU3HAK € HETMOAPEIUM, ¢ BH3MOJKHO HETOBUTE 3HAUYCHHS Ja OBIAT MOAPEKIAHH 1O Pa3IMYHM HAYMHH, KOETO OT CBOS
CTpaHa 03HAYaBa W PA3JIMYHH TOJPENON Ha ChOTBETHHUTE MH(pH. ToBa OT CBOS CTPaHa BOJM 10 HECHCTOATEIHOCTTA HA CpPEIHA-
Ta APUTMETHYHA HAH-MAJKOTO 10 JBE NPHYHMHH - IIBPBO, 3alIOTO € CPeAHA OT MH(PHUTE, a HE OT 3HAYCHUATA HA MPU3HAKA,
BTOPO, 3aII0TO MPH SIHH U CHIH U3XOHH JTAHHHU, PA3IIMYHUTE MOAPEAOU Ha 3HAUCHUATA HA PU3HAKA III¢ OBEAAT O PAa3IHYHU
mojpeou Ha MHQpPHTE, a OTTAM U 0 Pa3NUYHU cpeqHH aputMeTHdHd. OT Apyra CTpaHa, KOraTo Ka4eCTBCHUAT MPU3HAK € TIOJI-
peInM, ¢ Bh3MOXKHA CaMO €[HA CIMHCTBEHA To/pe10a Ha HETOBUTE 3HAYCHHUS, KOCTO MPABH TPAKTHYCCKH BB3MOXKHO (MakKap
HE CHBCEM TEOPETUYECKH KOPEKTHO) H3UHCIABAHETO HA CPEHA apUTMETHUHA. VIMEHHO TakbB TIpuMep Oemre pasrieaH B TOUKA
1.

2'Yere ce “BeposATHOCTTa HEM3BECTHUSAT OTHOCHUTENICH /IS Ha i—TOTO 3HAUEHWE HA IPH3HAKA JIa € TI0-MaJbK OT ... € ...”.
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1881
= 1980 1157
P2 = 16259

A, e =min[0,1157;(1-0,1157)] = min(0,1157;0,8843) = 0,1157

P(0,1157-0,1157< 7, <0,1157+0,1157) = P(0,0000 < 77, < 0,2314) = 0,4093

Taka momy4eHara rapaHIOHHA BEPOSTHOCT € MO-MalKa OT TPEeBAPUTENHO M30paHaTa OT Hac.
ToBa o3HauaBa, ye JOBEPUTETHUAT UHTEPBAT TPsOBA Ja e Pas3IIMpPH AOKATO CE TONYYH JOBEPUTENEH HH-
TEpBaJ ¢ XKeJlaHaTa rapaHIOHHA BepOsTHOCT. ToBa pa3impsABaHe MOXKE J1a CTAHE CaMO HaJISICHO.

Cnopen dopmyia (2) TbpcuM 77,, Taka, ye:

P(m, <7y )=1-(-1,)> =095

(1-7,,)* =1-0,95=0,05

1-7,, =4/0,05

7, =1-4/0,05=0,7764

B kpaiiHa cMeTKa JOBEPUTEIHUAT UHTEPBAI €:
P(0,0000 < 7, <0,7764) =0,9500

- 32 oTroBopa “‘He, He mpuTexkaBam’:

Py =0 _ 01443
16259

A, e =min[0,1443;(1-0,1443)] = min(0,1443;0,8557) = 0,1443
P(0,1443-0,1443 < 7, < 0,1443+0,1443) = P(0,0000 < 7, < 0,2886) = 0,4939

Taka momy4eHara rapaHIOHHA BEPOSTHOCT € MO-Malka OT MPEeBAPUTENHO M30paHaTa OT Hac.
AHaNIOrM4HO Ha MPEAXOAHMSA CITyYaid ce MoyJaBa:

P(0,0000 < 7, <0,7764) =0,9500
Jla 00001IMM TOTy4eHNTE PE3yNTaTH.

Tabmuma 2.
JloBepuTeHN UHTEPBAIN HA OTHOCUTENHUTE JISIOBE
OtHOCHTENHH JloBepuTeneH HHTepBall, CHMETpUYeH | JloBepuTeneH nHTepBal Npy rapaHiy-
IISIOBE OTHOCHO H3YHCIICHHUS OT JaHHUTE OT- oHHa BepositHOCT P=0,95
HOCHTEJICH ST
T, P(0,4800 < 7, <1,0000) =0,2704 P(0,0253 < 7, <1,0000) = 0,9500
T, P(0,0000< 7, <0,2314) =0,4093 | P(0,0000 < 7, <0,7764) = 0,9500
T, P(0,0000 < 7, <0,2886)=0,4939 | P(0,0000< 7, <0,7764) =0,9500

OxasBa CC, € M NP KAYCCTBCHUTC IMPU3HALM MOJIOKCHUCTO € CHIIOTO KAKTO IIPH KOJIUYECTBCHU-
TC — TCCHUTC NJOBCPUTCIIHU UHTCPBAJIN Ca C MAJIKUA I'dpaHIIMOHHU BEPOATHOCTH, & JOBCPUTCIIHUTC UHTCP-

BAJIX C N1OCTAaTBhbYHO rojsiMa rapaHiMOHHA BEPOATHOCT, Ca TOJIKOBA IIMPOKH, Y€ HA MIPAKTHKA HAMAT ITO3HA-
BaTCJICH CMUCBHII.

Hexa cera otHOBO fa 3ananem Borpoca aamu 74,00% ot Obarapute ca kiuentd Ha M-Ten. 3a
IACTHE B CTyYas 3HA€M OTTOBOPA, 3aII0TO B chobmeHue 3a meauute Ha M-Ten ot 30.09.2002 roauna e
Ka3aHo, ye “Bceku metu OwbarapuH obmrysa upe3 M-Ten” (http:/www.mobiltel.bg, 07.11.2002 roauna).

1
ToBa o3HauaBa, ye MPUOMU3UTENHO T, = g =0,2000, 1.e. mpubmm3utenno 20,00% ot ObATapHTe Ca Kiu-

enty Ha M-Ten. BuaHo e, 4e Ta3u CTOMHOCT HE IPUHAUICKU HA CUMETPUYHYS JOBEPUTEICH UHTEpBAI,
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KOWTO 00aye e ¢ MHOTO MajKa rapaHioHHa BeposTHOCT (enBa 0,2704), ¥ B CHIIOTO BpeMe NMPUHAIEKH
Ha JIOBEPHUTETHUS MHTEPBAJI, KOMTO € ¢ TapaHImonHa BeposTHocT P=0,95. OcBeH ToBa € BUIHO U TOJAMO-
TO pa3MUHaBaHe MExkIy pe3yarara ot ankerara ( p, =0,7400) u neiicTBuTeIHATA CTOMHOCT HA MapaMe-
Tbpa (77, =0,2000).

Y Taka, B CIydas M0-KATErOPHIHOTO > TBBPACHHE Ce OKa3Ba HeBspHO. OT Apyra CTpaHa, J0BEPH-
TEJTHUAT UHTEPBAI, OIy4YEH IPH rapaHiuoHHa BepoaTHoCT P=0,95 e TonkoBa MMPOK, Ye MOXKE Ja O3HA-
4aBa MPAKTUYECKN BCHYKO, BKIIFOUMTEHO U Pa3ivKa OT 54 MyHKTa MEXJy pe3yiiTaTa OT aHKeTarta u Jelc-
TBUTEIIHATA CTOUHOCT.

B pesynTar Ha BCHUKO Ka3aHO 110 TYK MOXE Ja CE HAalpaBsAT CIEIAHUTE U3BOAM:

1) npu nenpeocmasumennume u38aoxu no NPUHYUN U NPU PA32TENHCOAHUS. MUn ankemu 8 Hnmep-
Hem 8 YacmHOCm, MO2am 0a ce Npasam CMamuCmu4ecKu U3600U OMHACAWU ce 3a Heonpeoeiet, docma-
MBUHO 2071eMU XUNOMEMUUHU CHBKYNHOCIIU

2) pelaBaHeTO Ha CTATHCTHYECKHS TMPOOJIeM He pelaBa ChIbpXKaTeNHHs NpobieM 3a JO0MmyCTu-
MOCTTa Ha 'eHepaIu3UpaHeTO Ha U3BOAMUTE, Thil KAaTO €AUHCTBEHO J]aBa MOPEJHOTO JOKA3aTeICTBO, e ...
1o nHGOpPMAIKATA, TIONTYYeHa OT “OT30BANHTE ce”, T.€. Ha MOMKEIANHTE J]a B3eMAT yU4acTHE B aHKETaTa, He
Morar Jia ce mpaBsT 0000IeHN U3BOAU U OLEHKHU 32 MHEHHUETO Ha BCHYKHM JIMIIA, KbM KOUTO € OWiIa Haco-
yeHa ankerara’” (CwiikoBa, Yakamos 1977: 31).

Haxpast 6ux uckan qa mpexBspis MOCT KbM €IUH APYT Tull aHkeTH. CTaBa BBIIPOC 32 CUTYAIUATA,
TIPU KOATO BOJICII HA TEJIEBU3MOHHO MpEIaBaHe 3a/1aBa BHIPOC B ebup, Harnpumep: “TpsabdBa m TpeHbOPHT
Ha HalMoHaNHuUA 0TO0p Mo ¢yTdoN 12 mogane ocrtaBka?”. Ha 3putenute ce naBar 1Ba Tene)oOHHH HOMEpa
Y BCUYKH, KOMTO KENAsT J]a OTTOBOPAT ¢ “Ja” 3BBHAT HA €JMHMUS, a KeIaeuTe 1a oTroBopsr ¢ “He” 3Bb-
HAT Ha Apyrus. Kato m3kimounm ckpurtara Lei 3a yCTaHOBSIBAaHE HA PEUTHHra HA CaMOTO Mpe/iaBaHe, Mo
BCHYKO OCTAaHAJIO TE3W aHKETH Ca €IHAKBH C Pa3rIekKIaHUTE TT0-Tope B cTatuiTa. M Taka, ako BHIPOCHUST
BOJEIL TBBPAH, Y€ ONPEEIIEH IPOLEHT OT 00aIMJINTe e ca 0TroBopuiH ¢ “J[a”, a onpeaeneH NpoLeHT —
¢ “He”, B ToBa HAMa HUKAaKBB MpoOIeM. AKo 06ade TBHPJICHUETO €, Ye ONpPE/ICNICH MPOIICHT OT 3PUTEIHTE
WM TTbK OTPE/IETICH MPOLECHT 0T OBJArapuTe CMATAT, Ye TPEHHOPHT HA HAMOHATHUS 0TOOp Mo (ByTOOM
TpsiOBa J1a CH MOZIA/Ie OCTaBKaTa, TO WIIK BEPHOCTTA HA TOBA TBBP/CHHE € TApaHTUPaHa C MPEKAIECHO MaJTKa
BEPOSTHOCT, UITH 0OPATHOTO — BEPOSTHOCTTA € TOJIsIMA, HO KOPEKTHO M3Ka3aHO (KaTo HHTEPBAT, a HE KaTo
€THO YHCJI0) TBBPJACHHUETO O OWJIO TOJKOBA IIMPOKO, Y€ OM MOTJIO J1a 03HAyaBa MPAKTUYECKU BCHYKO.
Taka v nHaye hopMynHupoOBKaTa, OTHACAIIA CE J0 BCUYKU 3PHTENH WX J0 BCHUKH OBJIrapu mpocTo €
3a0JTy>KTaBaIla.

JIATEPATYPA

Enyuxnoneouyen peunux no coyuonozus. 1997. “M&M” Muxaun Mupues, Codus.

CnriikoBa, U., b. Yakanos. 1977. Memodonoaus u memoouka Ha coyuonocudeckume usciedsanus. Hayka
1 m3KyctBo, Codust

Xapanamnues, K. 2004. Hetpaguimonen noened kom mpaouyuontu cmamucmudecku npoonemu. banka-
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22 Maxap ue urrepsai ot 48,00% 10 100,00% CBII0 € JOCTATBYHO LIHPOK.
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TeneBM3HORHUTE IJIACYBAHHS M0 TesedoHa — IPodIeMbT 32 ,,lodexuTens’”

Tasu cratus e cBoeoOpazHO MPOTBIKEHNE HA CTATUATA ,,AHKETUTE B VIHTEpPHET — BH3MOXKHOCT 32
CTATUCTUYECKH M3BOAM M MHTEpIpeTHpaHe Ha pesyaratute” (Xapamammues 2004a). Tam ce otrosapsuie
Ha BBIIPOCA BBPXY KOM CHBKYITHOCTH MOTaT JIa C€ Pa3MpPOCTUPAT PE3yATATUTE OT aHKeTUTe B IHTEpHET.

B Hacrosmara cratus mie 0b/1e pasrieqaHo OTrOBapsHETO MO Tene(oHa Ha BHIPOCHTE, 331aBaHK
B eupa Ha paznmmyHK TeneBu3ur. Ha mpakTuka ce cpermar moHe Be pa3indHy CUTYalliH:

B enunus crmyuait ctaBa ayma 3a 3agazieH (OOMKHOBEHO Camo €IMH) BBIOPOC C MPEIBAPUTEITHO
(GopMynHpaHu OTTOBOPH, 32 KOUTO Ca JaJeHH PAa3INYHK TeNe(OHHH HOMEpA. 3a OTTOBApSIIKS € J0CTa-
TBYHO CaMo JIa Habepe ChOTBETHHS HOMep Wi a m3npati SMS, 6e3 1a € HeoOX0IUMO YCTHO Jia OTroBapst
Ha BbIpoca. [Ipumep 3a TakaBa cuTyamus ca peqoBHO 3aaBaHUTE BHIPOCH B MIOYTO ,,CONBCHK”, KBICTO
00auIuTe ce TOAKPENAT e[HATA UK APyTaTa CTpaHa B COMBCHKA.

Bropara curyanus e kimacupaHeTo Ha y‘IaCTHI/IHI/I23 B Pa3JIMYHK TEJICBH3UOHHHU MIOY-UTPH. B TO31
CITydaii 3a BCEKH YYACTHHK MMa OTJEIeH TeleOHEeH HOMep H 00aguiuTe ce M30mpar ,,mobemurens” ",
[Tpumepu 3a TakuBa TeneoHHN Kiiacamuu ca ,,Big Brother”, , Star Academy”, ,,BoT Ha noBepue”, onpene-
JITHETO Ha OBJTapcKara MeceH 3a KOHKypca Ha EBpoBu3usL.

Bbrpeku ue Tyk He cTaBa BBIPOC 32 aHKETH B MIHTEpHET, MpoONeMbT € MPUHIMITHO CHIIUAT —
BBPXY KOU CHBKYITHOCTH MOTAT Jia CE Pa3poCTUPAT Pe3yATaTuTe oT rinacyBaneto. O0mara TeHICHINS BB
BCHYKHU TOPEM30POCHH MPEIABAHMS € PE3YJITATUTE J]a CE PA3MPOCTHPAT BPXY CHBKYITHOCTTA HA 3PUTEJIH-
Te. OT rJie[Ha TOYKa Ha KOHKPETHHUTE TIPEeIaBaHus TOBA € pa3dupaeMo — BCAKO TpeaBaHe € UK BHTPEI-
Ha MPOJYKIHS HA ChOTBETHATA TEJIEBU3MSA, WJIM MMa CKITIOUECH JOTOBOP C HEs 3a BHHINHA MPOIYKIHs. B
TO3W CMHCHJ BbB B3aUMEH UHTEPEC M Ha MPE/IABAHETO, M HA TETEBU3UATA € HEPEKBCHATO J]a C€ HATIOMHS
B ehup, Ye MMEHHO TeXHUTE 3pUTENH ca HampaBwin m30opa. Ha mpaktuka obaue obaauanTe ce ca Her-
pencTaBUTENIHA U3Ba/IKA (TIOMyYeHa MO METOJA Ha OT30BAINTE CE) OT TeHeparHaTa ChBKYITHOCT Ha 3pHTe-
JIMTE.

HaunnbT Ha mpaBeHe HA CTATUCTUYECKH M3BOJM B TO3M CIyYaii € CHIIMAT KaTO OMUCAHUS B TOPE-
rutupanara cratus (Xapamammues 2004a) u 3aToBa TyK HAMA 1a Ob/ie OKa3BaH 0THOBO. Mckam obaue na
Hampassl Cle/IBaIlla Kpayka U Ja pasrieqaM euH crenudimdeH mpobiem, KOWToO Bb3HUKBA TIPU TEJICBH3H-
OHHHMTE TJ1acyBaHus M0 TenedoHa — mpoOdaeMbT 3a ,,T00eUTENs .

B®B Bcuuku ropen30poeHu mpefaBaHus OTTOBOPBT UM YYACTHHKBT, CHOpa Hal-MHOTO I1acoBe
¢ 00sBsBaH 3a ,,no6ez[men”25 Ha 3putenute. B melicTBUTENHOCT TOH € ,,mo0eauTen” Ha oOaguIuTe Ce.
Jlam obaue ,,mobeuTensaT” Ha 00aIHIUTE Ce € ¥ OOSAUTEN Ha 3puTenuTe?

HeobxomuMoTO yc0BHE €IMH OTTOBOP WM €IWH YYaCTHHK J1a IMa Hail-MHOTO MPUBBP)KCHUIIN B
TeHepaTHaTa ChbBKYITHOCT CE JIaBa ChC cucremara’:

>, 2n,2..27x, 20

KBJETO 7; € OTHOCHTEHUAT JIsU1 HA i—THS OTTOBOP MM HA i—THS YYaCTHHUK, a m (m = 2 ) e OposT

Ha BCHYKH OTTOBOPH HIJIM HA BCHYKU YYACTHUIIH.
PemmaBaneTo Ha Ta3u cucTeMa BOJH 10 CJCTHHUS PE3yITarT:

* Crarus, ny6mixyBana B cricanue ,,Coruonornyecku npodnemu’”, 6poit 3-4/2005, ctp. 65-69

2 Tyxk 1 HaBCAKB/IE MO-HATATHK B TEKCTA MO ,,yYaCTHUK~ Ce M30Upa JIHIIE, KOCTO YIacTBA B CHOTBETHOTO TENEBH3HOHHO MPE/Ia-
BaHE, a He 004110 ce JHUIE, KOSTO JaBa riaca CH 1o Tenedona.

# Tobeuren” ¢ B KaBUYKH, 110 1BE npuurHd. [IBpBO, 3aII0TO YYACTHHKBT, MOTYYHI HAl-MHOTO TJIACOBE, MOXKE Jia € CaMo
(uHanuct, a He mobeawten (,,Bot Ha oBepue”) win nopu na e rydem (,,Big Brother” u ,Star Academy”). Bropo, u mo-BaxHo, B
cTaTHsATa IMe ObJIe MOKA3aHO, Ue ,,I00CTUTENAT B U3BAKATA U OOCAUTENAT B TCHEPAITHATA CHBKYITHOCT MOKE ¥ J1a HE € CIUH 0
co!

2 KakTo cTaHa SCHO B moy-urpute ,,Big Brother” u ,,Star Academy” ,,mobequrensT” BChIIHOCT € TyOe.

% Tyk OTHOCHTENHHTE JSITOBE Ca MOAPEICHN B HU3XOAII Pell, KOETO € YeCTO CpelTaHa MPakTHKa TP PA3IHIHUTE KIIACAIHH.
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T.e. HEOOXOIMMOTO YCIIOBHE €IMH OTTOBOP MIIM SIUH YYAaCTHHK Ja € ,,00eAUTEN” B TeHEpaIHaTa
CBHBKYITHOCT € TOM J]a UMa MOBeYe OT e/IHA /M—Ta YacT OT IJ1acOBeTe.

Ho HeobxoauMo ycioBue ole He 03Ha4aBa U J0CTATHUHO ycnome”. Tosa mpocto 03Ha4aBa, ye
OTTrOBOP MJIM YYACTHHK, KOWTO MMa T0-MAJIKO OT €/IHA /—Ta 4acT OT [JIaCOBETE B FeHepaiHaTa ChBKYITHOCT
He Moxke 112 ObJie ,,io0euTen”, HO aKo MMa MOBeYe OT eJIHA /1—Ta YacT OT IJIACOBETE B TEHEPaTHATA ChB-
KYITHOCT TOBa HE My TapaHTHpa aBTOMAaTUYHO ,,io0enata”. B To3u cMHUCHI HEOOXOIUMOTO yCIIOBHE € YC-
JIOBHE 32 Bb3MO:KHA 1100€/1a, a He YCIIOBHE 32 CHTYPHAa 1ooena.

BeposTHOCTTA /1a € H3MBIHEHO YCIoBUETO (2) MpH HEMPEICTABUTEIHN U3BAJIKH CE 1aBa ¢ hopMy-
nara:

1 " 0"
3) P[ﬂ'l > —j = (1 - —j = [’”—_j (Xapanammies 20046: 67)
m m m

Tps6Ba ma ce oTOenexu, ye Ta3u BEPOSTHOCT 3aBHCH CaMO OT Oposi Ha OTTOBOPUTE MIIM Ha y4yacT-
HUITUTE U € U3MEHS B IMAIa30Ha OT 36,8%28 10 50,0%. Ilpu 1Ba OTrOBOpa MM IBAMA YYACTHUKA BEPOSIT-
HocTTa € ToyHO 50,0% ¥ ¢ HapacTBaHETO Ha OpOsi HAa OTTOBOPUTE MIJIM HA YYACTHUIIUTE BEPOSTHOCTTA CE
no0mmKkaBa 10 oJTHATA CH TpaHuIia. Bcuuko ToBa 03HayaBa, ue BEPOSTHOCTTAa KOHKPETEH OTTOBOP WU
KOHKPETEH y4acTHUK J1a Ob1e Bb3MOKeH ,,li00euTe]’”’ B FeHepaiHaTa ChBKYITHOCT € MO]] WU Hai-MHOTO
paBHa Ha 50,0%, cnenoBaTENHO BEPOATHOCTTAa KOHKPETEH OTTOBOP MM KOHKPETEH YYaCTHUK Ja He Objae
L,HooeanTen’’ e Haii-manko 50%.

BbB BpB3Ka ¢ BCHUKO Ka3aHO JI0 TYK TpsOBa Jia C€ U3THKHE Omle equH (aKT — ChIECTBYBA MHEHHU-
€T0, Ue MPOoOJIEMBT BCHIIHOCT € B TOBA, Y€ €IMH 3PHUTEN MOXKE Ja ce 00aau HeorpaHuueH Opoii mbtH. Ko-
rato pe3yJTaTUTe OT IACYBAHETO ca PAsMpPOCTHPAT BHPXY IpIaTa TeHepaliHa ChBKYIHOCT 00ade, ToBa
MHeHue e norpemHo. B (Xapanammues 20046: 66-67) e mokaszaHo, 4 Mpy TOJIEMH TeHEPATHH ChBKYITHOC-
TH (KaKBUTO Ca TEICBU3UOHHHUTE ayTUTOPHUH) CE TIONYYaBAT SHH U CHIH PE3YITaTH, HE3aBUCHMO OT TOBA
Jany noA0OpbT HA eMHUIUTE, MOMAJHATM B U3BaJKaTa, € Ol Bb3BpaTeH uiu Oe3sb3BpaTeH. CrenoBa-
TEJTHO MPOOIEMBT HE € B TOBA Al €/IHO JIUIIE IIe TJIACYBa CaMO €IMH ITbT WX MoBeye MbTH. CHIIMHCKH-
AT poOJIeM € B HauKHa, 110 KOMTO € HalpaBeH MoJ00pbT Ha I71acyBallUTe U MO-TOYHO B IIbJIHATA JIUTICA HA
H01160p29.

Hexka cera na pasriename nooTAeIHO TOPEIOCOYEHUTE IPUMEPH.

B mpenaBaneto ,,CONMBbCHK” MMa JIBe CHOPENIM CTPAHH M OOAAWIUTE CE TOAKPENAT eaHaTa WUIH
npyrara. B TaksB cinyuait popmyna (3) mpunobusa Buma:

2-1
P7z1>l (2L =l=0,500
2 2 2

Beue Gemie nocoueHo, ye korato m=2 He0OXOAMMOTO YCIOBHE € U J0CTAaThUHO, T.€. BEPOATHOCTTA
elHaTa OT JiBeTe cTpaHu Ja e curypen noodeauten e 50,0%. Hanu BepositHoct 50,0% € ronsma wi Manka
€ BBIIPOC Ha CyOeKTUBHA IIPELEHKA, HO caMo 1ie OTOeleka, Y€ BEPOATHOCTTA U3BAJIKaTa IIPABUIIHO Ja €
onpe/enuIa IoOeaUTENS B TEHEPAIHATA ChbBKYITHOCT € PaBHA Ha BEPOATHOCTTA JpyraTa CTpaHa BCBIIHOCT
Jla ©Ma 0-ToJIsIMa OJKpena.

B moy-urpure ,,Big Brother” u ,,Star Academy” 1300pbT € Meky ABaMa HOMUHUPAHU 32 U3TOH-
BAaHE YYAaCTHMIIH, CJIEJOBATEIHO H3BOJUTE HE CE pas3iuyaBaT oT npeaxoanus npumep. [lonskora obaue ce
CJTyuBa HOMHHHpAHHUTE Ja ca Tpuma. Torasa opmymna (3) mpunobusa Buja:

%" HeoGX0MMOTO YCIOBHE € 1 J0CTATHYHO CAMO KOraTo M30OpBT € MEXIy [BA OTFOBOPA KM MKy ABAMA YUaCTHHKA, T.C.
m=2.

1
» 0,3678794 = — , KBJIETO € € T.Hap. HETIEPOBO YHCIIO.

e
% BebIHOCT JHIICBA , H3cIenoBATEN” (TPOAYIEHT, CIIEHAPUCT, PEKUCHOP, BOALII MITH HAKOU JAPYT), KOUTO na GopMupa mpesc-
TaBUTENHA W3BAJKa OT JIMIIA, KOUTO CJIEBA Ja IT1aCyBaT, 4 HHAIMATHBATA € OCTABEHA HA 3PUTENNTE, KOUTO CAMH PEIIaBaT HajiH
Ia ce 00aIAT WK He.
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3-1 2
o) (o
3 3 3

T.€. BEPOSITHOCTTA KOHKPETEH YYaCTHHK J1a € Bb3MOXKEH ,,00eUTeN” B TeHepaiHaTa ChBKYIHOCT
¢ 44,4%, cnenoBaTeHO BEPOATHOCTTA [ HE € ,,I00eAnTeN” B TeHepaiHaTa ChBKYIHOCT € 55,6%. BumHo e,
4e B TO3M CITydaii BEpOSTHOCTTA M3BA/IKATA PABUIIHO 1A € OMPEJIeNiia ,,o0eAuTeNs” B TeHepaTHATA ChB-
KYITHOCT € M0-MaJika OT BEPOSTHOCTTA HAKOM OT JPYruTe BaMa yYacTHUIM BCBHIIHOCT Ja UMa MO-TONSM
OTHOCHUTEJIEH JISUI.

B moy-urpara ,,Bot Ha moBepue” u300pbT € MEXIY METHMa YUaCTHHUIIH, CIE0BATENHO (hopMyIa
(3) mpumobuBa BHA:

5-1 4
p(xl>lj:(ﬂj =(ij ~ 0410,
5 5 5

T.€. BEPOATHOCTTA KOHKPETEH YYACTHUK J]a € Bb3MOKEH MOOEIUTEN B TeHepaHATa CHBKYITHOCT €
41,0%, cnemoBatenHO BEPOATHOCTTA Jia HE € oOeIuTeN B TeHepatHaTa ChBKyHOCT € 59,0%. BumHo e, ye
B TO3H CITy4ail BEPOATHOCTTA U3BAIKATA TPABUIIHO JIa € ONpe/eNiia TToOequTeNs B TeHepaiHaTa ChBKYII-
HOCT € OKOJIO €/IMH ITbT ¥ MOJIOBMHA MO-MAJIKa OT BEPOSTHOCTTA HAKOM OT JPYTUTE YETHPHMA YYACTHHUIIN
BCBIIHOCT Ja € II00EqUTEIL.

ITpu ompezensHeTo Ha ObArapcKaTa meceH 3a KOHKypca Ha EBpoBusus m300pst € Mexy 12 mec-
HH, crenoBareHo hopmyna (3) mpumobuBa Buja:

12-1 11
P 7z1>i (121 _(u =0,384,
12 12 12

T.€. BEPOATHOCTTA KOHKPETHA TECEH 1a € Bb3MOXKEH MOOEUTEeN B TE€HEpaTHaTa ChBKYITHOCT €
38,4%, cnenoBaTeHO BEPOSTHOCTTA 2 HE € MOOEeIUTEN B reHepaiHaTa ChbBKYMHOCT € 61,6%. Buno e, ue
B TO3H CITy4ail BEPOATHOCTTA U3BAJKATA TPABUIIHO JIa € OTpE/eNiia ToOeIuTeNs B TeHepaiHaTa ChBKYII-
HOCT € ChIL[0 OKOJIO €IMH BT U MOJOBUHA MO-MAJKa OT BEPOATHOCTTA HAKOS OT Apyrute 11 mecHu BCbi-
HOCT J1a € II00EIUTEN.

B Tekcra 10 Tyk He craHa ayma 3a ,llloyro Ha CnaBu” n nposeneHata TaM "My3ukanHa Ky-Ky
akagemus". ToBa e Taka, 3aI0TO TaM 00 UITHTE ce He N30MpaT MOOSUTEN MEXTY OTICTHUTE YIACTHHIH,
a I'l OIIEHSBAT TI0 IIecTo0a Ha ckana. B To3u ciydaii onpenensHeTo Ha HeOOXOAUMOTO U J0CTATHYHOTO
yCIoBUE 3a T00e/ia B TeHEpaHaTa ChBKYITHOCT HE € 110 CHIIMTE Ha aBTOpa. Ta3W TeXHHUYECKa TPYIHOCT
MBKITE0UH ,,My3HKaIHa Ky-Ky akaeMusi” OT 3CIe[BAHETO, HO TpsiOBa 1a ce 0TOENEKH, Ue U B TO3M CITydai
obauiiTe ce ca HempeICTaBUTEIHA U3BaJIKa OT TeHEepaTHaTa ChBKYITHOCT Ha 3PUTENUTE M CIICI0BATEIHO
pA3MpPOCTHPAHETO Ha PE3yNTaTHTE BBPXY CHBKYMHOCTTA HA 3PUTENUTE € HEKOpPeKTHO (XapanammnueB
2004a: 210).

U raka, ra 0600umm. [Ipu pasnpocTipaHeTo Ha pe3yiTaTuTe OT Tene(OHHUTE TIIACYBAHUS BHPXY
TeHepalTHaTa ChBKYITHOCT HA BCUYKH 3PHTENH, BEPOSTHOCTTA W3BAIKATA TIPABUITHO JIa OTIPEIENH ,,T00eIH-
Tens” B T€HEpallHATa ChBKYITHOCT € MO-MaJlka MM Hail-MHOTO paBHa Ha BEPOATHOCTTA M3BAJIKaTa MOrPEI-
HO JIa OTIpeIeNH ,,Io0eanTeNs B TeHEpATHATA CHBKYITHOCT.
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TPETH PA3JIEJI
N3BOJIH, OCHOBABALIU CE HA TIPEJCTABUTEJ/IHU U3BATKA

[IpencTaBuTeHUTE U3BALKK CA HA MPAKTUKA OCHOBHUAT M3TOYHHMK HA MH(QOpMALUS NpH U3CIe]-
BaHMATA B COLMANHUTE HayKH. KakTo Gele mocoueHo, Te ca OCHOBHUAT M3TOUHHK HAa HH(POPMALWS U TIPU
M3CJIEIBAHUATA B IIPUPOAHUTE HAYKH, MaKap 4e TaM TOBa HE ce mocoysa M3puuHo. Ilo Tasu mpuumHa, B
YeCTOTHATA CTATHCTHKA METOAMTE 3a MPaBeHe Ha W3BOJIH, OCHOBABAIIK CE Ha HH(POPMALHS OT NPEICTaBH-
TEJTHU U3BAJIKU Ca CWIIHO Pa3BUTH. [Ipy TpuBHaIHuTe, Hail-uecTo CpeliaHy U Hali-4ecTo ONMUCBAHM B yueO-
HULUTE U3CIIENO0BATENICKU MPOOIeMH MPAKTHYECKU HAMA Pa3lMKa MEXIy PEIIeHHATa Ha Y4eCTOTHATa M
OeiicoBckaTa craTucTHKa. [IpeaumcrBata Ha OeficoBCKaTa CTATUCTHKA Ca BbB Bb3MOXKHOCTTA 32 BKIIIOYBA-
HE Ha HaNMYHATA amlpHOpHa MH(pOpMALKs, B T0-100poTO pasdupaHe Ha TMPEAMMCTBATa M PHCKOBETE OT
TOBA BKJIIOYBAHE ¥ B PELIABAHETO HA HETPHBUAIHY U3CIIEI0BATENICKU IIPOOIEMH.

B 031 pa3nen mbpBo 11e Objie MOKa3aHO KaK OT MO3UIMUTE Ha OEHCOBCKATa CTAaTUCTHKA Ce pellia-
BaT TPUBHAIHUTE CTATUCTUYECKU MPOOIEMH 32 OLICHABAHE HA OTHOCUTENIEH U1 M Ha CPE/IHA apUTMETHYHA
1o uHMOpMaIKs OT NpeaCTaBUTENHN u3Baaku. Cre ToBa e Obae pasrieaH eIuH HeTPUBHAIEH Mpoo-
JIeM, CBBP3aH C OLECHABAHETO Ha OTHOCUTENIEH [T, KOMTO € OTHOLICHHE Ha JIBA JPYTH B3aUMHO 3aBHCUMHU
HEM3BECTHU OTHOCUTEIHHU Jsa.
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Illecta Tema: CTaTHCTHYECKH M3BOIN H 3AKJIHOYEHNS] OTHOCHO OTHOCHTEJIHH JI51JI0BE B TeHe-
pajHaTa ChbBKYIHOCT Ha §a3aTa HA aNOCTEPHOPHU BEPOSATHOCTH

HpI/I NPEACTAaBUTCIHUTC U3BAIKHA JTAHHUTE Ca cnyl{aﬁHa BCJIMYMHA, T.C. HAMA MPCYKHU 3a U3I10JI3Ba-
HETO Ha M3BaJIKOBOTO pasmpeenenue. CienoBaTenHo, MOXe Ja ce MPHUIoKU TeopeMara Ha beiic u na ce
[0JIyYaT aIllOCTEPUOPHUTE BEPOATHOCTH.

Or Ta3u Tema 1e HayyuTe:

Kaksu cToitHOCTH MO3Ke J1a TIpieMa OTHOCUTETHUSAT [IsU1 B TeHEpaIHaTa ChbBKYITHOCT.
KakbB € BUIBT Ha M3BAIKOBOTO pasmpeeneHue mpu 0e3Bb3BPATEH U TIPH BH3BPATEH MOI00D.

KakbB € BUIBT Ha pa3npeeeHHeTo Ha alloCTEPUOPHUTE BEPOATHOCTH HA OTHOCUTENHUS [T
B I'€HEPAJIHATA CHBKYITHOCT.

Kaxk ce moctposiBaT JOBEpUTENHN UHTEPBAIM U CE TPOBEPSBAT CTATUCTHUYECKH XUIIOTE3H OT-
HOCHO OTHOCHUTEITHHUAT JISUT B TEHEpATHATA ChbBKYITHOCT.

Kaxk ronemunara Ha reHepajiHaTa ChbBKYITHOCT BIUsIC BbPXY KpaiiHUTE H3BOAN.

Kax ce onpenens Hail-BepoSATHOTO paslpe/ie/ieHUe Ha eUHULUTE B TeHEpaTHaTa ChbBKYHOCT.

Ceama Tema: CTaTHCTHYeCKH M3BOAU U 3aKJII0YEHUS] OTHOCHO BA)KHH NMapaMeTpH HAa pa3n-
penejeHUATa (CpelHM APUTMETHYHH, CTAHAAPTHH OTKJIOHEHHUS U T.H.) B TeHePAJIHATa CbBKYIMHOCT
Ha 0a3aTa Ha aNOCTEPHOPHHU BEPOSITHOCTH

[Ipu mpescTaBUTENHN M3BAJKH M3BOJUTE OTHOCHO CpeJHATAa apUTMETUYHA U JPYTUTE UYUCIOBU
XapaKTePUCTUKH HA KOTMYECTBEHUTE MPU3HALIM ce 0a3UpaT Ha anoCTEPUOPHH BEPOSTHOCTH.

Or Ta3u Tema 11e HayyuTe:

KakBu croifHOCTH MOXe /1a IpHeMa CpeiHaTa apuTMETUYHA B T€HEPATHATA ChBKYITHOCT.
Kax®bB e BUIbT Ha M3BAJIKOBOTO pasnpe/ieNieHue Iy 0e3Bb3BpaTeH U TIPH Bb3BpaTeH Moa00p.

KakbB € BUABT Ha pas3NpeeNeHNeTo Ha alloCTEPUOPHUTE BEPOSTHOCTH HA CpeHATa apUTMe-
TUYHA B TeHEpAIHATa CbBKYITHOCT.

Kaxk ce moctposiBaT JOBEpUTETHN UHTEPBAIM U CE TPOBEPSBAT CTATUCTHUYECKH XUIIOTE3H OT-
HOCHO CpeJJHaTa apUTMETHYHA B TeHEpaIHaTa ChbBKYITHOCT.

Kak ronemunara Ha reHepaiHaTa ChbBKYIHOCT BIIMSE€ BbPXY KpaiiHUTE U3BOIM.

Ocma Tema: HpHJ’IO)KeHI(Iﬂ B 00J1aCTTA Ha COMUATHUTE HAYKH — MMPEACTABUTEC/IHU U3BAAKH
HpPIJ'IO)KCHI/IHTa B 00J1aCTTa Ha COUAITHUTE HAYKHU CC OTHACAT 10 aHAJTUM3UPAHETO HA JaHHHU OT:

[IpencraBuTeHN U3BA/IKU, M3IbUCHH Ype3 Oe3BB3BPATEH MO00P OT CPABHUTENHO MaJKa re-
HEpAJIHA CbBKYITHOCT.

[IpencTaBuTeH U3BA/KK, M3TBUYCHH Ype3 Bb3BpaTeH MOJA0O0P OT CPABHUTEIHO MajKa IeHe-
pajHa CbBKYIHOCT.

IIpencraBuTenHN U3BAIKH, U3TBUEHH OT HOCTATHYHO TOJISIMA F'EHEPATIHA ChBKYITHOCT, HE3aBH-
CHMO OT BUJIa Ha ofoopa. Karto npumep 1ie ObAat pasriesanu npeau300pHUTE NPOYUBaHUS.
JlombHUTENHO e Ob/e pa3rieqaH IpoOneMbT 3a IIPOLEHTA CIPAMO IEHCTBUTEIHUTE I71aco-
BE.
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TEKCT KbM TPETH PA3JIEJI

BeiicoBCKO OneHsIBAHE HA OTHOCHTE/THH ISLIOBE
(B ciryyasi Ha eJIeKTOPAJIHUTE M3CJIeIBAHUSA)

BuBenenue

Tas3u cratus uma nBe rnaBuM nenu. [IbpBara € Ja MPEACTaBH HAa YYEHUTE W M3CIIENOBATENHTE,
paboTenu B 00J1acTTa HA COMATHUTE HAyKH, OeliCOBCKATa MapaaurMa B CTaTHCTHKATa. Bropata e ia mo-
KaXke KaK ce pelraBa KOHKpETeH mpooseM B Tasu oomact. [IpobiaemMbT e Kak 1a ce OLEeHSIBAT OTHOCHTEITHH
nsoBe (mporieHTH). Perennero Ha To3u mpo0ieM e ToKa3aHo B [Ba CIyvast — OOII M YaCTeH, OTHACHIIL Ce
710 OTHOCHTEJTHUTE JISUTOBE HA XOpaTa, KOUTO O1Xa W30paiu AajieHa apTHs, HO CaMo CpeJl ACHCTBUTEITHY-
T€ TJ1aCOII0IaBATEIH.

1. BeiicoBcku moaxon
[lenTpamHo MscTo B OelicoBCKaTa mapajurMa B CTATUCTHKATA 3aeMa TeopeMara Ha beic:

P(DIH,I)P(H, |1
P(DII)
KpeTo H, ‘“‘e HAKaKBa XMIIOTE3a, YUATO HCTUHHOCT MCKaMe Ja nposepuM, D ca naHHMTE, a [ e

BCAKA “anmpropHa HHPOpPMAITHS”, ¢ KOATO pasmnojiaraMme B IObIHeHHe KbM qaHHuTe” (Jaynes 1988: 25).
P(DIH,I) ce Hapu4a u36a0ko6o pasnpedeieHue U MPEICTaBIsBA BEPOSITHOCTTA 1A IOTydHM

TOYHO TE3U JaHHU, KOMTO CM€ MOJTy4HIIH, aKo XUIoTe3ara H, e BipHa.
‘ 0
P(H, |I) ce napuua anpuopHa eéeposimnocm Ha Hj u “cienuduuupa eKcnepTHOTo3 3HaHUE 32
H) ipeint eKCIIepUMEHTBT, IPOEKTHPAH 3a OCUTypsiBaHe Ha naHHuUTe D, na e nmposeneH” (Dose 2002: 1).
P(DI1I) ce Hapuya nwiHa éeposimuocm W IPEACTaBIABA BEPOATHOCTTA a MOJyYUM TOUHO TE3U
JIaHHHU, KOUTO CM€ IOJIY4H, aKO HAKOS OT BCHUKUTE XUIIOTe3 H, € BApHA, Makap Ja HE 3HAeM TOYHO KOS.

IIsnHata BCPOATHOCT CC M10JIy4aBa YpC3 MaApeUHAIUIAYUAL:
2 P(DI)=) P(DIHI)P(H,I|I)

Koraro 6posit Ha xumnote3ute e 6e3KkpaitHoO rojisiM U Te HopMUpaT KOHTUHYYM, CYMHUPAHETO TpsiO-
Ba JIa C€ 3aMECTH C MHTETPUpaHe KaKTo CIIe/IBa:

() P(DID=[P(DIHPH, | )dH,

KBJETO R € 001acTTa, B KOATO BCHUKH XUIOTe3 H; ca neduHupaHu.

Pesynrarst nomyden no gopmyna (1) - P(H, | DI) - ce Hapu4a anocmepuopHa 6eposmHocm Ha
H,.

Kakto e BumHO OT dpopmyna (1), B amocTepuopHata BEpOSATHOCT ca KOMOMHMPAHH JIBA THIIA WH-
(opMars: TeOpeTUYHA, TPEICTaBeHA OT alpUOpHATa BEPOSTHOCT U EMITMPHYHA, PEICTABEHA OT M3BAJI-
KOBOTO pasmpezereHue.

ArnocrepropHaTta BEpOSTHOCT € OCHOBEH MHCTPYMEHT 3a CTaTUCTUYECKO OleHsBaHe. Upes Hes
Morar Jia ce IIpoBepsIBaT XUIIOTE3H U 1a C€ TIOCTPOSIBAT JOBEPUTETHU HHTEPBAJIHL.

2. BejicoBcKO OlleHABAHE HA OTHOCUTEIHH AAI0BE
Pasrnexname kauecTBeH MPU3HAK C 711 BH3MOXKHHU 3HAUCHHUS. B 4acTHOCT TOBa MO3Ke J1a ObJIe BBII-
pocC ¢ m BB3MOXHH, MPEABAPUTEITHO AePUHUPAHN OTTOBOpa. M3mbuBaMe M3Bajka OT M3ydyaBaHATa TeHE-

* Ipeox Ha cTaTus, mpueTa 3a nevat B Lopummuk Ha Coduiicku yrusepeuter ,,CB. Kit. Oxpunckn”, ®unocodeku paxymrer,
kuura ,,Cormororus”, Tom 99
3

" Mm TEOPETHYHOTO.
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pasiHa CbBKYIHOCT. B pe3ynrtar nosy4aBame u3BajKkoBaTa 4ecToTa (0posi) Ha BCAKO 3HAUECHHE HA MPU3HA-
Kka. Heka o3na4nm To3u Opoii ¢ f; . CriejoBaTeHo JaHHUTE Ce ChCTOSAT OT HA0MI0JaBaHUTE YECTOTH:

D={f;fos3 [0}
OTHOCI/ITGHHI/IHT I4J1 Ha BCAKO 3HAYCHUC HaA HpI/I3HaKa B FeHepaﬂHaTa C'BBKyHHOCT € O3HA4€HO C
7r;. ToraBa mpoBepsiBaHATa XUIIOTE3A €, Y€ OTHOCHTENHUAT A1 77, LE HOMy4H TOYHO CTOMHOCTTA 7T, :

H, = {(7[1 =7, )7, =7y).. (T, =T, )}
Twit KaTO BCMYKM OTHOCHUTENHH MASJIOBE Ca HEOTPULIATETHM M TAXHATA CyMa € eAMHMUA (I
100%) 7, TpsOBa 1a yOBIETBOPSIBA CICIHUTE YCIOBHUSL:

T, =1
4) Z ‘
7, >20,i=12,.,m

Koraro n3Bajkara e peiCTABHTEIHA 1 TeHEPATHATA ChBKYITHOCT € JOCTATHYHO TOAMA’ , OTHO-
CUTEITHHTE JISI0BE Ca HEMPEKbCHATH M U3BAIKOBOTO pasmpenenenue € noaunomto (Jaynes 1993: 315, 317-
318):

(5) P(DIHI)= 2

n.
Ee— 20/ S
flflo f,

KBIETO 17 € O00eMBT Ha u3Bajkara, a f.! ce Hapuua [, (aKTOpHeN, KOETO O3Ha4yaBa
1 1

fl=123..f,.

Cera 3a U3UMCIIABAHETO HA aTIOCTEPHOPHATA BEPOSTHOCT CE HYXkAAeM OT CTOMHOCTUTE Ha allpuop-
HaTa BEPOSTHOCT.

Kakto ot6ens3Ba Jaynes: “B ‘UCTHHCKHS )KMBOT' OOMKHOBEHO MMaMe OTJIMYHA 06a3a, OCHOBABAIIA
ce Ha MUHaN ONuT U TeopetrueH aHamus”~ (Jaynes 1976: 190). bux uckan na kopurupam ToBa TBbPAECHHUE,
MPOMEHSNKU caMo e/lHa yMa — B ‘UCTUHCKHS KUBOT OOMKHOBEHO MMaMe OTJIM4HA 0a3a, OCHOBABaIl[a Ce
Ha MHUHAI OTUT wiy TeopeTHueH aHamu3. Obaye Taka MbPBOHAYATHUSAT MPOOIEM Ce pasziens Ha JBa HOBU
npobnema. [IbpBUAT € KaK Jia MOTy4lM alpHOpHAaTa BEPOSTHOCT, OCHOBAHA HA MUHAMKS OMUT. BTopusar e
KaK J1a TIOJTYYHM alpuopHaTa BEPOSTHOCT, OCHOBAHA HA TEOPETUYCH aHAIIH3.

Pemienyiero Ha BTOpUs mpoOJeM € TUMHYEH Cydai Ha MpuiokeHue Ha Memooa Ha makcumarn-
Hama enmponus. KaTo pesyarar oT TEOpPeTHYHHS aHANM3 TMOJTy4aBaMe HAKAKBU OTPAHMYCHHS OTHOCHO
anpuopHoTO pasmpenencHue. Crnen ToBa TpAOBa Ja MakCUMH3Mpame eHTpormsaTra Ha Shannon

I
T

— ZP(Hk | I)log P(H, | 1) nm — .[P(Hk | I)log P(H, | 1) |, cboOpa3sBaiiky ce ¢ Te3H OrpaHHye-
k R

Hust. Taka momydyaBame amprOpHO BEPOSTHOCTHO pasMpelesieHue, KOETo € “TONKOoBa HEMH(OPMATHBHO,
KOJIKOTO € Bb3MOKHO, 3a Jia C€ MPEANa3uM OT ,.BIkKIaHe B JAHHUTE HAa HEIld, KOMTO HE ChILECTBYBAT
(Bretthorst 1988: 14).

Pemennero Ha mbpBUA po0OiIeM € MHOTO no-necHo. “IIpocto n3non3Bame anocTepuopHaTa BEpo-
ATHOCT, MOJy4YEHA NPH aHAIM3MPAHETO HA MHHAIM JAHHU KaToO alpHOpHA BEPOSTHOCT B KOHKPETHOTO
m3caeapane” (Bretthorst 1990: 11).

Jla ce BbpHEM 00aye KbM CaMOTO Hayano, KOraTo HAMa HATO MUHAJ OIUT, HUTO TEOPETUYEH aHa-
mu3. B choTBeTCTBHE ¢ METONA HAa MaKCHMAIHATA SHTPOIHS, aKO HIMaMe HUKAaKBa anpropHa HHQOpMa-
1y, TpsAOBa Jia MPUMKUIIEM paBHU anpuopHu BeposTHocTH (Bretthorst 1990: 4-5):

P(H, 1I)=const=C

Taka Beue ompenenuxme U U3BAAKOBOTO pasmpeneneHue (hopmyna (5)), U ampropHATA BEPOST-
HOCT M MOJKEM J1a M34MCIIMM IThJIHATA BEPOSTHOCT:

3
! OOHKHOBEHO B COIMAITHATE U3CICABAHNUA U IBETC YCIOBUA Ca U3IIBJIHCHU.
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P(DID)=| j j P(D\H,P(H,|dx,dx,,..dx,,

(6) |
—J-J- I rhinl. xlncdn dr,,..drx,, _.-_me
fva 1! (n+m-1)!
7, =1
R1 . ; ik
7w, 20,i=12,.,m
CreyioBaTeITHO aMOCTEPHOPHATA BEPOSTHOCT €
n!
UL, T TEC ) e
(7) P(HleI): IC :...:ﬁﬂ'lklﬂ'zi T
nl AN .
(n+m-1)!

Jla otOenexumM, 4e KOraro HsAMa HUKaKBa anpropHa WHPOpMAINS, aPUOPHHUTE BEPOSTHOCTH B
YUCIUTENS ¥ B 3HAMEHATENS Ce ChKpalaBar. Taka caMo JaHHUTE OCTaBaT Jia UMaT 3HAUCHHE.

®opmymna (7) ce oTHAacs 10 BCHYKH OTHOCHTENHH JsnoBe. Korato obade TpsOBa a OLEHHM TOYHO
OTHOCHTEIHHUS [T 7T;, OCTAHATIMTE OTHOCHTEIHH JISUIOBE 7T (j#1i) caHeydoonu napamempu, “1.€. ma-

pameTpH, KOUTo (pM3MUECKH ca IPEACTaBeHN BbB pasriIekaanus GeHOMEH 1 He MoraT 0€30MacHo 1a ObaaT
npeHeOperHaTi B MOJieNa, BBIIPEKH Ue He ce MHTepecyBaMe OT TAXHOTO oueHsBane” (Jaynes 1993: 2101).
Obaue “B OeficOBCKUS METOJ HEYIOOHHUTE MapaMeTpy NPUIMHSIBAT MHOTO IPpeOHU 3aTPyIHEHHS — BCHUKU
rapamMeTpu, KOUTO HE HU MHTEPECyBaT, Ce OTCTPaHSBAT Upe3 MHTErpHpaHe, chboOpas3sBaiiku ce ¢ TAXHATA
anpuopHa BepostHocT (Jaynes 1993: 2101). ToBa cbliio € MapruHantu3aLys:

Pz, =xIDD)=[[..[ P(H,| DD)dx 7y, .d7, T, ...dT,, =
R,

@® (n+m-1)!

=..= ——x/ (1—x)"
filn—f,+m-=2)!
Ty 7%+t Ty, Ty o+, =1—X
2 . . .
Ty 2 0,j=12,...i-Li+1,..,m
2
[Tomyyenusr pe3YJITaT3 ce Hapuya bema pasnpedenenie. Upe3 HEro MOXKEM Jia U3UHCIUM CIE-
HUTE BEPOATHOCTH:

° BGPOHTHOCTTa OTHOCUTCIIHUAT I T ; Ha 6’bI[€ IIO-MaJIBK OT JaJAC€HO YHCIIO a.

© Pz <al DI):TP(;;,. =x|DI)=F(a)

F(a) ce napwia ¢yynkyus na pasnpeoenetue.
Mosxewm ortie 1a U34UCITM BEPOSTHOCTHTE:
® BepoATHOCTTa OTHOCUTENHUAT A1 77, a ObJIe MO-TOMISAM OT AaIeHO YUCIIO b:

(1) P(x,>b|DI)=[P(x,= x| DI) =1~ F(b)

¢ BeposTHOCTTa OTHOCUTENHHUAT [T J7; J]a Ce HaMHpa B MHTEPBaIa MEX/Y ABE 1aJICHU 4HCHa d
ub:

32 Tosu pesyarar e mxerTHdeH ¢ hopmyra (17-5) va Jaynes (Jaynes 1974: 17-4).
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(1) P(a<m <b|DI)=[P(x,=x|DI)=F(b)-F(a)

®opmymu (9) u (10) ce u3nonssar 3a nposepka Ha xunore3n. Gopmyna (11) ce u3non3ga 3a nocr-
POABaHC HA NOBCPUTCIIHN UHTCPBATIN.
U taka, Hexa NpUIOKUM TO3M METOJI 3a PEIIaBAaHETO Ha peajieH MpooieM.

3. EnexTopannu u3cjieBaHus
3.1. Ilpnmep 3a GeiicOBCKO OLEHSIBaHe
B Tabmyia 1 ca npeactaBeHu TaHHH OT €IHO €TEKTOPATHO U3CIIeIBaHE:

Tabmuma 1
Hamepenns 3a riacysane, tonu 2005
Hawmepenus 3a rmacyBaHe OtHocuTeneH 151 B U3BajKaTa YecroTa

(%) (Opoit)
Koanuuus 3a bearapust 27,5 271
HJICB 14,6 147
Koammus OJIC-Jlemokpatuyecka naptus-I eproosaen 74 75
AMC 5.2 52
Koamuuusa BHC 3,6 36
JCb 34 34
Hpyru 7,0 71
He cbM permn 10,0 101
Hsma na rmacyBam 21,3 214
06 100,0 1007

Wstounuk: http://www.aresearch.org/doc.php?en=1&arch=1&id=581

[Mpunaraiiku Gpopmyna (8) kbM naHHuTe B Tabiuna 1 u ciex ToBa popmyna (11) ¢ F(a) =0,025
u F(b)=0,975 me nomyuum ciegHuTe pesyHTaTn33:

Tabmnuma 2
JloBEpUTETHY HHTEPBAIIH

Hamepenus 3a rnacyBane

JloBepuTeIHY HHTEPBAIH

Koanumuus 3a bbirapus

P(0,247 < 71, <0,3011 DI) = 0,95

HICB P0,125 <7, <0,1681DI)=0,95
Koamuuus O C-JZlemokpaTuyecka napTus-I eprooBaeH P(0,060 < 73 <0,0911 DI) =095
ATIC P(0,039 <, <0,0661 DI) =095
Koamumusa BHC P(0,026 < 75 <0,0481 DI) = 0,95
JCb P(0,025 < 75 < 0,046 1 DI) = 0,95
Hpyru P(0,056 < ; <0,0871DI)=0,95

He cbMm permmn

P(0,083< 73 <0,1191 DI) = 0,95

Hswma na rmacysam

P(0,187 < 5 < 0,237 DI) = 0,95

Tesu pesyntaru ca TpuBuanHu. ToBa € Taka, 3a10TO CHLIECTBYBA U ApYra MapajurmMa B CTaTUCTH-
KaTa, KOATO € MO-TI03HATa ¥ IMPOKO M3M0J3BaHa. Ta3u mapagurma ce Hapu4a 4eCTOTHA I OPTOROKCA-
Ha. Korato ce oleHsBaT OTHOCHTEIHHU JsUI0BE Oe3 HUKAKBA ampuopHa MHPOPMALUS, pe3yITaTHTe, MOTy-
YCHHU 4pe3 JBETE NApaJurMHy, Ca IIPAKTUYECKH €THAKBH.

33
Benukm MHTETPAIn Ca U3YHUCICHH YUCIIOBO.
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3.2. Cnenuduyen npodieM — OTHOCHTEJIHH JISJIOBE CaMO Cpel IelCTBUTETHUTE IJ1acomnoa-
BaTeJn

3a HemacTue, MpakTHYecKaTa 1on3a OT pe3y ITaTuTe B Tabnuia 2 € Majka, 3al0To B eKTopa-
HUTEC U3CIICABaHUA Hal-Ba)KHUTE OTHOCUTEIHU JSUIOBC Ca OTHOCUTCIIHUTE OSJIOBE CaMO CpEl HeﬁCTBHTeH-
HUTE [71aCOTO/IaBaTENH.

Tyx Bb3HHKBAT Ba HOBH mpobieMa. [IbpBUAT € Kak Ja MOCTHIMM ¢ Opost Ha XOpaTa, KOUTO Olle
HE ca pelmiu (KaK WK 3a KOro Ja riacysar). Bropusr e kak ja moctsiuM ¢ Opost Ha XxopaTa, KOUTo HsMa
Jla T71acyBart.

Toit kaTo He 3HaeM 3a KOsl MapTHs Ie I7acyBaT Te3W XO0pa, KOUTO OIIE HEe ca PEIIMiy, Ta3u MH-
(opmaiys € eKBUBAICHTHA Ha MH()OPMAIUATA, KOSTO MMaMe 33 OCTAHAIMTE XOpa B I[saTa TeHeparHa
CBHBKYITHOCT, KOUTO HE ca MOMaJHaIM B U3BaJKaTa. ToBa 03Ha4YaBa ye MOXeEM Jia UTHopupame uHdopma-
LHsITa 32 GPOS HA XOPATa, KOUTO OLLE HE Ca PELLILIA H 110 TO3H HAYHH Ja PEyLHPaMe H3BaIKaTa .

Obaue nHdopmarmsTa 3a Opost Ha XOpaTa KOMUTO HAMA Ja I71acyBaT € peniaBaiia. 3a ja pazoepem
HelfHaTa B)KHOCT, HEKa 03HAUMM o0eMa Ha IIsTaTa TeHepaHa ChbBKYITHOCT ¢ N, YeCTOTUTE B F€HEpaTHATA

* *
CBBKYIHOCT C f; ¥ Opos Ha XopaTa B 'éHepalHaTa ChBKYIHOCT, KOUTO HAMA Ja riacysar ¢ f, . Torasa
[v) *
OpoAT Ha IEHCTBUTENIHHUTE IT1aconoaBateny € N — f, ¥ OTHOCHTEIHHUAT JisU1 Ha XOpaTa, KOMTO ca u30pa-
JY IaJieHa TIapTrsl, CaMo CpeJl ACHCTBUTEITHHUTE TIACOTOIABATENH €:

*

iy L N
N-f, N-Nrx, 1-7,
THU KaTo
f*
13 T, =
(13) =N

Kakro ce BWKJA, OTHOCUTCITHUAT O] HA XOpaTa, KOUTO HAMA /1a TJ1aCyBaT y4aCTBa B 3HAMCHATCIIA
Ha ¢opmyna (12). Toa 03HauaBa, 4e W YHCIUTEIAT ¥ 3HAMEHATENAT Ca HEU3BECTHH napaMeTpI/I35 . Obaue

TJIABHUAT IPOOJIEM TIPH OLIEHABAHETO Ha OTHOCHTEHHUS JIsUT Ha XOpara, KOUTo Ouxa n30paiu JajeHa map-
THSL — CaMO CPEJl ACUCTBUTEIHUTE IT1ACONOAABATENN — €, Y€ 7T, ¥ 7T, HE ca HE3ABHCHMIT .

[IbpBaTa CThIIKA OT PEIIABAHETO HA FOPENOCOYEHHUs MPOOIEM € U3UUCIISIBAHETO HAa ChBMECTHATA
BEPOATHOCT Ha 77; U 77, . OTHOBO HAUMHBT /1A CE HAIPABH TOBA € MAPTUHAIM3ALINSA:

Pl(z, =x)(z, = )| D= ..[ P(H, | DD)dx  d7,, .d7, | (dT,., AT, =
Ry

(14 (n+m-1)!

TR NS~ f, +m=3)!

T 2 R N N R

xf} yfm (1 —x— y)"—fi—fnﬁm—3

Yl 20, j=12,0i=Li+1,...,m—1

3 ToBa ¢ 06WHaiiHA IPAKTHKA HA COLMONOTMHUECKUTE areHIn B Bbrapus. Korato ce mpeicTaBaT pesyiTaTuTe, OTHACAII Ce 32
JICUCTBUTEIHUTE TIIACOTIOIABATEINH, OPOST Ha XOpaTa, KOUTO OIlle HE ca PEIIIIH, CC UTHOPHPA. B To3u ciyyail HIMa mpoTuBOpe-
qpe MEKIY TCOPUATA H TEKYIIaTa MPaKTHKA.

% O6uuaiinata MpaKkTHKA HA COLMOMOrHYECKHUTE AreHITHH B BBirapus e 1a ce HrHOpHpa GPOAT Ha XOpaTa, KOMTO HAMA Ja IIacy-
BaT. Taka M3BajKaTa ce peAylrpa OTHOBO. ToBa o0aue ¢ CKBMBANCHTHO HA PA3TNCHKJAHCTO HA 3HAMEHATENS KaTO W3BECTCH
napameThp M OCTABSHETO CAMO Ha YUCIHTEIS KaTo HEM3BECTEH apaMeThp. B To3u ciydaii nMa mpoTuBoOpedre MexKIy TeopHsiTa
¥ TeKyIIaTa MpaKkTHKa, Makap 4e 4eCTOTHATA TEOPHs MBIIUH IO podiema.

% Toa e crrencteue ot Gopmyrna (4).
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CHGII TOBA HAM-TECHUAT HAUUH Ja CC MOJIy4H aroCTepruopHaTa BEPOATHOCT € IIbPBO Ja CC U3UUCIIA

X
¢yHkuATa Ha pasmnpenenenue F(u) = P(l— <u|DI j W CJIEJl TOBA JIa CE U3YUCIU NIBMHOCMMA HA

-y

pasnpeoenenue P(L =u|DI j =f(u)=F'(u):

-y

0 0

F(u)zp(iw
-y

1 (u(l=y)
DIJ = [ [Plx, =07, = y) 1 DINdx {dy =... =

(15) ‘ )
_fm +m_2)! n—f;— f,, +m— 3Cr{ i +m_3(_1)n—f;_fm+m—3—jun—fm+m—2—/

T fln—f—f,tm-3) &= n—f +m-2-]

P(l a =u
(16) Y

D1j=f(u)=F'(u)=

- f,tm=2)!
f'(n fi—f,tm=3)!

[TonyueHusT pe3ynrar e ouie efHo 6eTa pasnpeseneHue. Upes HEro MokeM Ja MPOBEPUM XUIIOTe-
3aTa, Ue JaJeHa MAPTHs Iie PEMHUHE YeTHPHIPOLCHTOBATA Gaprepa” . ChIO Taka MOKEM Ja IOCTPOHM
JIOBEPUTETHATE HHTEPBAIH HA OTHOCHTETHHTE JSITOBE HA XOPATa, KOMTO OWXa M30pai JajeHa mapTus -,
caMo cpel IeHCTBUTEIHUTE I71acON0IaBaTeNn. Te3u pe3ynTaTy ca mpecTaBeHu B Tabnuma 3:

Ltf’ (1 _ u)n_fi_fm+m_3

Tabmuma 3
BeposiTHOCT 3a peMIHABaHE Ha YeTHPUIIPOIICHTOBATa Oaprepa 1 JOBEPHTEITHH HHTEPBATN HA OTHOCH-
TEITHUTE ASTI0BE HA XOpaTa, KOWTO Orxa u30dpau qajieHa mapTHsi, caMo cpel JeHCTBUTETHUTE TIIACOMOIa-

BaTeiIn
Hawmepenust 3a rnacyBaHe BepostHocT 3a mpeMiHaBaHE Ha JloBepuTeTHI HHTEPBAIH
YEeTHPHUIIPOIICHTOBATA Oapuepa
(%)
Koasuus 3a beirapus 100,0 (O 362< —— - <0,434\DI |=0,95
HJICB 100,0 P| 0,183 < —=— 1 <0,242|DI |=0,95
Koammus OJIC-JlemMokpaTidecka map- 100,0 P| 0,087 < <0.132|DI | =095
THs-I'epreoBaeH -z,
JIIC 100,0 P| 0,058 < —— I <0,096|DI |=0,95
pa— jz'm
Koamusa BHC 95,4 P| 0,038 <—=2—<0,070|DI |=0,95
a— ﬂ'm
JCB 90,8 P| 0,036 < <0,067|DI |=0,95
— 7Z'm
Hpyru P| 0,082 < <0,126|DI |=0,95
— 7Z'm

3

g W xumotesara, 4e qaaeH KaHIUIaT-MPE3UACHT MIC CICYCIN IPE3UCHTCKUTE 1/1360pI/I.
3

8 W nanen kanaumar 3a TPE3UICHT.
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Tesu pesyntatu He ca TpuBHANHU. Te€ HE Ca HAITBIHO HEBB3MOKHU OT TJIEJHA TOUKA HA YECTOTHA-
Ta CTATHCTHKA, 00a4e e TBBpPE TPYAHO Ja ObaT MOMyUeHU Ype3 YECTOTHH METO/IH.

4. JIBa Ba)KHH T0NTbJIHATETHA MOMEHTA

4.1. CbmecTBeHHAT

B®B BTOpa TOUKA pasriienaxMe CUTyanusATa Ha Jurca Ha anpropHa nuHdopmarms. Heka cera pasr-
JeamMe CUTYallusTa Ha HAIMYHA anpropHa WHAOpPMAIKs, MOTy4YeHa OT MHHAIM M3CIeIBaHus. Toraa
MOKEM Jla M3TON3BaMe JAaHHHUTE OT BCHUKH MUHAJIM U3CIIEIBAHNS KATO apuopHA HHMOPMAIIHSL, & TAHHUTE
OT KOHKPETHOTO H3CJICIBAHE KaTo JIAHHH.

Jla TpeanonoKM, 4e HIMa HUKAKBa anmpropHa MHAOPMAIUS TIPeIU HPBOTO H3cieaBaHe. Cremno-
BATEJTHO TTOJTyYeHAaTa alloCTePUOPHATa BEPOSTHOCT €:

+m-1!
a7 P(H, DD =—FMZD phign gt

fl,l!fZ,l!“'fm,l!
Cren ToBa MpoBekKIaMe BTOPOTO M3cienBaHe. MOeM Ja M3MO0N3BaMe arnocTepruopHaTa BEposT-
HOCT OT ITbPBOTO U3CJIEBAHE KAaTO alpHOPHA BEPOATHOCT BbB BTOPOTO. CIICIOBATEIIHO HOBATA AllOCTEPH-
OpHa BEPOSITHOCT €:

(18) P(Hk|D1D2[):P(D2|HkDII)P(Hk|D1[)

P(D,|1D,I)
Axo N3BAJKUTEC HA ABCTC U3CIICABAHUA Ca He3aBI/ICI/IMI/I39, HU3BAaJKOBOTO PasmpCaACIICHUC €:
— — n2! Jan o Jam
(19) P(D2 |HkD11)—P(D2 |Hk1)_ﬁ'ﬂlk 050 Ty
f1,2-f2,2-~-fm,2-

Maprunanisupaiiki yncnutens Ha Gopmyaa (18) nomyuasame:
P(D, 1 D,1) = P(D, 1 1) =[ [..[ P(D,| H,D)P(H, | D,])d7,,d7..dT,, =
R
20 _ n,! (m+m=1D! 8,185,!-8,!
T st ful Sl ol (0, +m—1)!
KBJIETO
(21) 8ir = fi,l + fi,2
Taka amocTepropHaTa BEpOSTHOCT €:
@) P(H,1D,D,1)=Tt M D! e
812'8:5! 8 ms!
dopmymna (22) necHo ce 00001aBa 3a t M3CIEABAHUS:
(m+m-D!

(23) P(H, |DD,..DI)=————"—7m,"7,; ﬂik‘
glyt!gzyr!...gm!t!

KBJETO

(24) nzzt:nj

25) g, =2
j=1

Ob6aue popmymu (23) u (7) ca mpakTUYECKH eIHAKBHU. T0Ba 03HAYaBA, Y€ M3MOI3BAHETO HA JTAHHU-
T€ OT BCHYKM MHHAIIM M3CJIeIBAHUS KaTo arnpHopHa HHPOPMALMS U JaHHUTE OT KOHKPETHOTO U3CIIEABAHE

3
o OOHKHOBEHO TaKbB € CJIy4adaT B COIUATTHUTE U3CJICABAHUA.
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KaTo JaHHM € €KBMBAJCHTHO HA M3IMOJ3BAHETO HA JAHHUTE OT BCHUKM M3CJIECJBAHHMS KAaTO TAHHH 03 HH-
KaKBa anpuopHa HHPOPMAIIHSL.

OsnauaBa 1 ToBa 00aye, 4e MOKEM TIPOCTO J1a 00CMHUM Pe3yITaTHTE OT BCHUKU U3CIeIBaHNU?
W moxe 01 TOBa KpHe HAKaKBH BB3MOXKHM ONMAcHOCTH? 3a J]a OTTOBOPUM HA TO3M BBIIPOC, HEKA Jia U3-
BBPLINM HAKOU PeoOpa3yBaHus:

26) p,;= 2L e Y3BAAKOBHAT OTHOCUTENEH ST
n.
J

t t
Z Din; Z fi
_ A =1

2N pi=— == 7” ¢ CPCIHHAT H3BAIKOB OTHOCHTEIICH IS
Cre0BaTeIHO:
(28) g, =np,
(n+m-1)!

npy o npy np,,
1k %2k T mk

(29) P(H,\D/D,..DI)=—— — —.
(np)!(np,)!...(np,,)!

@opmyna (29) mokassa, 4ye MHAWBUAYATHATE CTOMHOCTH HA M3BAJJKOBUTE OTHOCHTEIHH JISJIOBE
HJAMAT 3HA4YCHUEC, HO TAXHATa cpeaHa nma. u TaKa, aKkO OTHOCUTCIIHUTE OAJIOBE Ca CTa6I/IJIHI/I BBB BpeMeTO,
TOTaBa BCSAKO HOBO TapueHIe HH(opMarus e mogoopu oueHkara. Odade, ako OTHOCUTETTHHUTE JSIOBE HE
ca CTaGI/I.HHI/I BbBB BpeMeTO HJIX aKO UMa TpeHI[, TOoraBa € MHOI0o OIIaCHO BCHMYKHU JaHHHU 1a CE 06GIII/IH}IBaT.
B T03m ciydaii € 3a mpeAnounTaHe J1a ce U3MON3BAT CaMO JAHHUTE OT KOHKPETHOTO M3CJIE/IBAHE C PaBHU
apUOPHU BEPOSTHOCTH.

Hexka na pasrnename enuH ekctpemeH npumMep. B Tabnuma 4 ca npeicTaBeHn JaHHU OT TPH €JIeK-
TOpaJIHI/I N3CJICABAHNUA.

Tabnura 4
Hawmepenust 3a rmacyBane (Opoit)

Hawmepenust 3a rmacyBaHe Mapr 2005 Maii 2005 [0nu 2005 06mo

He cpM permmn 287 216 101 604

00610 1213 1000 1007 3220
Wsrounuk: http://www.aresearch.org/doc.php?en=1&arch=1&id=581

AKO OLIEHUM OTHOCHUTENHUS ST HA X0OpaTa, KOUTO OILE HE Ca PEIIIIIN, U3MOI3BANKN CaMO JaHHHU-
Te oT toru 2005 rouHa, 1e MOTyYHuM:

P0,083< 7 <0,1191DI)=0,95

AKO 06&116 06€I[I/IHI/IM BCUYKH JaHHU U TOraBa OLCHUM CHIIUA OTHOCUTECIICH I5J1, 1IC HOJIy‘II/IMZ

P0,174 < 7 <0,2001 DI)=0,95

HonyquaTa pasnm(a € CBUICCTBCHA. Ta CC OBJIXKU Ha HpOMeHI/ITe B HaMepeHI/IﬂTa 3a rnacyBaHe

npe3 nepuona ot Mapt 10 toHu 2005 rogmHa. OUYEBUIHO MO-KOPEKTHHUAT PE3YNTAT € TO3M, MOTYyYEH OT
nannute 0T PoHU 2005 rogrHa €3 HUKAKBa anpropHa HH(OpMAITHSL.

4.2, TexHnyecKuAT

Koraro u3Bagkata € JOCTaThYHO TOJsIMa, HAKOM M3YUCIUTEIHNA TPYAHOCTH MOTAT 1a ObaaT u3-
OerHaTu 4pe3 rpaHuyeH Mpexo:



(30)

G

(32)

(33)

(34)

(35)
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_(X_,ulv, )2
1 207,
e .

\270},

lim P(z, = x| DI) =

KBJETO
Y nem=2
(11—, .
612[ — ﬂl,t( ﬂl,l)
’ n+m-—2
I/I
! ()
. X 20‘2 .
IimP| —=u|DIl |=—F———=e¢ %
e (1—)’ j \2707;,
KBJETO
fi
ﬂZ,i = 5
n—f +m-3

(1—u,.
Gzzi — ILlZ,l( lLlZ,t)
Son—f,+m=3
®opmymu (30) u (33) mpeacTapisBaT Taka HAPEUEHOTO 2AyCOBO paanpedeﬂeﬂue40. Ypes Hero mo-

’KEM JIUPEKTHO J1a IOCTPOMM JIOBEPUTETHUTE MHTEPBAIN U [1a N34YMCIUM BEpOSTHOCTTA Ja/ieHa NapTus Ja
NpEMUHE YETUPUIIPOLIEHTOBaTa Oapuepa:

(36)

(37)

(38)

P(u,;,—196.0,, <z, <p,,+196.0,,1DI)=0,95

P (,Uz,[ -196.0,, < IL <Mu,; +196.0,,DI J =0,95
-y
0,04 1,
Pl <0,04DI |= P 7, <—— *2Ip;
1=y 0,

KBJIETO Z; Ca CTOMHOCTUTE Ha CIAHOAPMU3UPAHOMO 2AYCO80 pa3npeoeeHie.
[TocTpoeHnTe AOBEPUTETHI HHTEPBAIIHU ca NpeICcTaBeHH B Ta0muIm 5 u 6.

Tabmmmm 5
JIoBEpUTETHN UHTEPBAIM HA OTHOCUTEITHUTE JISTIOBE

Hamepenus 3a rnacyBane JloBepuTeIHY HHTEPBAIH
Koasuus 3a beirapus P(0,246 < 7, <0,3011 DI) =0,95
HJICB P0,123< 7, <0,1671DI)=0,95
Koammust O[C-lemokpariuecka maptusi-I eprooBaeH P(0,058 < 3 <0,0901 DI) = 0,95
JrcC P(0,038 <, <0,0651DI)=0,95
Koamumust BHC P(0,024 < 75 < 0,0471 DI) = 0,95
JCB P(0,022 < w4 <0,0451 DI) =0,95
Hpyru P(0,054 < 7, <0,0861DI) =0,95
He cbMm permn P(0,081< 7y <0,1181DI)=0,95
Hsma na rmacysam P(0,186 <y <0,2361 DI) =095

“ Owe ce naprua HopmaHo pasnpedenenue.
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Tabmura 6
BeposiTHOCT 3a peMIHABaHE HA YeTHPUITPOIICHTOBATa Oaprepa U JOBEPHTEIHH HHTEPBATN HA OTHOCH-
TEITHUTE ASI0BE HA XOpaTa, KOWTO Orxa u30paiu qajieHa mapTHsi, caMo cpel JeHCTBUTETHUTE TIIACOMOIa-

BaTciIn
HaMepeHMs{ 3a rJIacyBaHe BCpOﬂTHOCT 3a HpCMHHaBaHC Ha HOBCPHTCHHI/I HHTCpBaHI/I
‘{eTHpHHpOHCHTOBaTa GapI/Iepa
(%)
Koamims 3a beirapus 100,0 P(O,361 < 1L <0,434|DI |=0,95
HJICB 100,0 PlO181< T <0.241DI | =095
— 7z'm
Koamumus OJ[C-JlemokpaTryecka mapTus- 1000 Pl 0,085 < T3 <0.131D1 | =095
I'epreoBren -z,
JIIC 100,0 P| 0,055 < 1& <0,094/DI | =095
Koammas BHC 93.4 Pl0035 < s <0,068DI | =095
— jz'm
JICh 88.5 Pl0033<~ %6 <0,065|DI | =095
p— ﬂ'm
Tpyri P 0,079 < IL <0,124)DI | =095

CparHasBaiiky Tabmuia S ¢ Tabmuia 2 1 Tabnuia 6 ¢ Tabauna 3 ce Bk, Ye pasInumsiTa MexIy
TOYHHTE ¥ TIPUOTM3UTEITHUTE PE3yITaTh ca npeHeOpexuMo Matky. Ta3u 3ary0a Ha TOYHOCT € MPHEMITUBA,
3a100TO U3YUCIIUTCIHUTC YCI/IJ'II/I}I Ca 3HAYUTECIIHO I10-MaJIK1, KOraTO C€ U3I10JI3Ba Fayc0BOT0 HpHGJII/I)KeHI/Ie.

H3Boau:

1. Koraro oredsiBaMe OTHOCUTEIHH IUIOBE:

1.1. Axo HAMa HHKaKBa anmpuopHa MH(MOPMALMS, TOraBa YECTOTHUAT M OEHCOBCKHAT MOAXO[ ca
CKBHMBAJICHTHH. BB BCHUKM OCTaHAIH CTy4ail OEHCOBCKUAT TOAXO0 AaBa BH3MOKHOCT JIa C€ B3eMe Mpejl-
BHJI BCSIKA anpHOpHA HH(HOPMAITHS, C KOATO pasIioiarame.

1.2. Ako anpuopHaTa HH(POPMAIUS C€ ChCTOU OT JAHHU OT MUHAJIM U3CIICBAHMS, TOTaBa MOTaT Jia
CBIIECTBYBAT JIBE PA3INYHH Bh3MOKHOCTH:

a) Hama cwiiecTBeHN M3MEHEHHs Ha OTHOCHTENHUTE JISUIOBE BHB BpPEMETO. ToraBa MOXeM Jia

00eMHIM BCHUKH JAaHHH ¥ J1a TH M3II0JI3BaMe 3a OICHABaHE HA OTHOCHUTEIHUTE JSIIOBE.

0) Mma chiecTBeHN M3MEHEHHSI HA OTHOCHUTEITHUTE JSJIOBE BbB BpeMeTo. Torasa € omacHo jia ce

obemuHsABaT BcHUKH JaHHU. [[0-0e30macHUAT MbT € Ja ce U3MON3BAT CaMO JaHHUTE OT KOHKPET-

HOTO M3CIIEIBAHE C PABHU AlIPHOPHU BEPOSATHOCTH.

2. belicoBckusT Moaxo/ JecHO paboTH C [1Ba WM TIOBEYE MApaMeThpa, KOUTO HE ca HE3aBHCUMH.
B enexropanHuTte m3cnenBaHus TOBa MO3BOJISABA JIa CE OLCHIBAT OTHOCUTEIHHUTE JISTIOBE CaMO CPeJl ICHCT-
BUTEITHUTE IJ1acoro/[aBaTeNi. To3u mpolieM e HepelmM (KIH Haii-MajiKkoTO PeLICHHETO € MHOTO TPY/HO)
OT YeCTOTHA IVIEJAHA TOUKA. ToBa € “HCTHHCKUAT TeCT Ha OEHCOBCKHUS ITOAXOM B CHOTBETCTBHE C Ka3aHOTO
OT Jaynes: “UCTHHCKHAT TECT Ha BCEKM HOB MPUHIIMI B HayKaTa HE € HEroBaTa CIOCOOHOCT Jia TOIy4d
OTHOBO TIO3HATH PE3YJITATH, @ HErOBaTa CIIOCOOHOCT JIa 1a/ie HOBH PE3yJITaTH, KOMTO He O1MXa MOTJIH Ja ce
HoJy4ar (WK Haii-MajlkoTo He ca nonyuyeHu) 6e3 Hero” (Jaynes 1974: 24-1).
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YETBBPTHU PA3JEJI
AHAJIN3 HA PUCKA

AHanmM3bT Ha pHCKa ce CBHP3BA C M3CIEABAHETO HA U3BAJIKA OT JIMIA U HA Ta3W OCHOBA C ONpee-
JITHETO HA MOBEJCHUETO Ha JIe (JUIa), KOMTO He MPUHAIEKAT KbM Hes. Hanpumep, Oanka TpsOBa na
OTIpeJIeIN Ha/ISKTHOCTTa Ha HOB KPEIUTOMCKATEN Ha 0a3aTa Ha HHMOPMAIUATA 38 BCHIKUTE CH TIPETUIITHA
KIIMEHTH, a 3aCTPaxOBaTeNIHA KOMITaHHs TpsOBa Ja OMpEeNH PUCKa OT CKIIOUBaHE Ha 3aCTPAaXOBKa C MO-
TEHI[MaJIeH KJIMEHT ChINO Ha 6azata Ha MH(OpMANUATa 32 BCHUKUATE CH MPEANIIHN KIUCHTH.

Mertoaute 3a aHanmM3 Ha pHUCKa CE€ OCHOBABAT HA WMESATA, Y€ 32 HOBATa SMHHIIA pasoiarame ¢
Is1aTa HaTMYHa WHGPOpPMAIKA OCBEH 3HAUCHHETO Ha TPU3HAKA, OTPa3sABall pHUCKa. Taka Hampumep, OT
KIMEHTHTE cH OaHKaTa (3acTpaxoBaTellHATA KOMIAHUS) MOXKE J1a M3MCKa BCAKAaKBAa MH(MOpPMAIUS — BB3-
pact, 00pazoBaHKEe, CEMEITHO MOJIOKEHUE, TOXO/IH, IMYIIIECTBO, podecHs, CTax ¥ T.H., ¥ T.H. Ho OankaTa
(3acTpaxoBaTenHaTa KOMIIAHHS) HAMA KaK J]a 3HAa¢ JAllM KJIMEHTHT IIE CH BhPHE 3aeMa (IIle MPETHhPIHN 3ac-
TPaxoBaTEIHO CHOUTHE) WK He. ToBa KoeTo OaHKaTa (3acTpaxoBaTeHaTa KOMITAHKS) MOXKE JIa HAllpaBy €
71a BU/IM KaKBa 4acT OT MUHAIIUTE KIMEHTH ChC ChHIUTE XapaKTEPUCTHKH (Bb3pacT, 00pa3oBaHue, CEMEHHO
TIOJIOXKEHHE, TOXO/IM, UMYILECTBO, MPOQecHs, CTaX | T.H., U T.H.) Ca CH BbPHAIM 3aeMa (Ca MPeThPIeIn
3aCTPaxOBATENHO CHOMUTHE) M KaKBa 4acT He ca. Mmaiiku Ta3u nH(OpMAIHsS MOXKe J1a Ce OMPEIeTH PUCKBT
HOBaTa €JMHKIIA [ TIOTIA/IHE B €/THATA WK JIPyraTa rpyra.

B To31 paznen mepBo mme ObE MOKA3aHO KaK Ce U3YKCIISIBA BEPOSATHOCTTA HOBA SMHUIIA JIa T0-
TajiHe B KOHKPETHA TpyTa, popMUpaHa 1o 3HAYEeHUATa Ha TIPU3HaKa, oTpassBail pucka. Cies ToBa MojaeTo
Ha TIPHIOKEHHE TI1e ObJIe PasIMPEHO C MOCTPOSBAHETO HA JIOBEPUTETHH MHTEPBAIH HA €KCTPANONalioH-
HHU TIPOTHO3H.
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JleBera Tema: Onpe/e/isiHe Ha BePOATHOCTTA HOBA €IMHUIA /I NONA/JHe B KOHKPETHA Ipy-
na, GpopMupaHa 10 3HAYEHHSITA HA eJHH HJIH HAKOJIKO MPH3HAKA.

Beuukn yecToTHH METOIM 32 aHAJIM3 HA PUCKA CE OCHOBABAT HA ONpEIENSIHETO HAa BEPOSTHOCTTA
HOBATa €/IMHUIA Ja TIOTAaiHE B €/[HA WM JIpyra rpyma, (popMHUpaHa 10 3HAYEHHATA HA TPU3HAKA, OTpass-
Ball prcka. OCHOBHATa MJEs € Jia ce MOJENUpa Bpb3KaTa MEXIY Ta3H BEpPOSTHOCT M BCUYKH OCTAHAIM
npu3Hany. Ho Thil KaTO BCHUKH OCTaHANM MPU3HAIM OOMKHOBEHO €2 MHOTO, TOBA BOJM 10 TIOJTYYaBAHETO
Ha JIECTAIHO Je(UHUPAHH TOJICHBKYITHOCTH, KOUTO 00ade ca ¢ Marbk 00eM. ToBa OT CBOS CTpaHa Halara
TIPHU3HALKTE J1a Ce OAPEXK/IAT T10 BAKHOCT M CAMO Hali-BayKHHTE Jia CE BKIIIOYAT B aHAJH3A.

BeiicoBckusT aHanu3 Ha BPB3KH JaBa Bh3MOXKHOCT BbB BCSAKA MOJCHBKYITHOCT AMPEKTHO Ja ce
M34YMCIIABA BEPOATHOCTTAa HOBATA EMHAIIA JIa TIOTIAAHE B €IHA WK JIpyTra Tpyna, GopMUpaHa 10 3Ha4eHH-
ATa Ha PU3HAKa, OTpa3sBall pucka. [Ipu ToBa pa3MepbT Ha KOHKpETHATA MOJCHBKYITHOCT HAMA 3HAUCHHE.

Or Ta3u Tema 1e HayyuTe:

¢ Tlo xaxBo MH(pOpMALKATA IPU aHATU3A HA PUCKA CE Pa3nyaBa OT KIACHYECKUTE U3BAJKH

¢ Kak ce n3uucisiBa BEpOATHOCTTa HOBA SMHMIIA JIA TIOTA/IHE B €IHA WK JpyTa Tpyma, Gopmu-

paHa 110 3HAYeHHSATA Ha TIPU3HAKA, 0TPa3sBAll pUCKa

¢ KaxBu ca CKpUTHTE NPEANOCTABKU HA JAILIACOBOTO MPABHIIO 32 IPHEMCTBEHOCT

¢ Kak ce nHTEpIpeTHpa YHCIOBATA CTOMHOCT, MOMy4YEHA OT JIATUIACOBOTO MPABHIIO 32 IPUEMCT-

BEHOCT

[ecera Tema: Ilpuio:kenue B 00,1acTTa HA MPOTHO3UPAHETO — 0BEPUTETHH HHTEPBAJIH HA
eKCTPANo/JIALHOHHH NPOTHO3H.

[IpobneMbT mpu MPOTHO3UPAHETO € CXO/ICH C pasryielaHus B MPEIX0oJHATa TeMa — AeHCTBUTETHA-
Ta CTOWHOCT Ha MPOTHO3MPAHATA YKCIIOBA XAPAKTEPUCTUKA Ce pa3inyaBa OT MPOTHO3HATA CTOMHOCT U 01
Omno nobpe mpeaBapuTeNHo Jia ce M3UKCIU BEPOSTHOCTTA pa3uKaTa MEXIy JBETe CTOWHOCTH J1a MOMaHe
B ompezeneH uHtepBal. [lo To3u HauMH MOKe MpEeIBApUTENHO Aa Ce ONPEATU MHTEPBATBT, B KOUTO €
Haii-BEPOATHO Ja TIOMAjIHE JCHCTBUTENHATA CTOMHOCT. B ChHIOTO Bpeme, MHTEpBAIUTE ce hopMHUpaT Ha
0as3ara Ha aHAW3 HA JAHHY 32 BEYe MUHAJIHU MEPUOJIH, T.€. OTHOBO CE M3UKCIISIBA BEPOSATHOCTTA HOBH €]IH-
HUILM 12 TION/IHAT B €[JHA W Jpyra Tpyma.

Ot Ta3u Tema 1e Hay4uTe:

e Kak ce NpaBAT eKCTpanoaliOHHK NPOTHO3U

e Kak ce u3uucisBa BEpOSTHOCTTA pa3inKaTa MEXIy ACUCTBUTEIHATA U IPOTHO3HATA CTOMHOCT

71a TIONIaJIHE B J]4JICH UHTEpBA
e Kak ce oCTposIBAT IOBEPUTEITHH UHTEPBAIM HA EKCTPAIONALIMOHHUTE IPOTHO3U
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TEKCT KbM YETBBPTH PA3JIEJ

Anamu3bT Ha pucka (decision making under uncertainty) ce cBbp3Ba C M3CIEABAHETO HA M3BAJIKA
OT JIMIIA ¥ Ha Ta31 OCHOBA C OMPEJIESHETO Ha TIOBEACHUETO Ha JHIE (JIMIA), KOUTO HE TPUHAIEKAT KbM
Hest. OCHOBHUTE Pa3iuKHU CIIPSAMO KIACUYECKUTE M3BAJKOBH M3YYaBaHUs Ca TPH:

[IspBO, M3BaaKaTa HEe ce (hopMupa Mo TpaBuiIaTa 3a GOPMHUpAHEe HA TPEICTABUTEHN M3BAJIKH, a
TMPENCTaBNsABa MACUB OT JIAHHH, KOUTO CE HATPYIBAT ,,0T caMo cede cu’ 38 CPABHUTEITHO MPOIBIKUTENCH
TIEPHOJT OT BPEME;

Bropo, u3BoauTe HE ce mpaBsT 3a IsiiaTa reHepaiHa ChBKYMHOCT, @ CaMo 33 MHUIUTE OT TeHe-
pasiHaTa ChbBKYIHOCT, KOMTO HE Ca MOTA[HAIH B H3BA/IKATA;

Tpero, 0OMKHOBEHO M3BOAUTE HE CE MPABAT 32 BCHUKHM OCTAHATM €IMHUIIM, & CAMO 32 CPaBHHUTEI-
HO MaJIKa 4acT OT TSAX, Hai-4ecTo caMo 3a eHa eANHHUIIA.

Hanpumep, 6anka TpsOBa 1a ompesieny HaIeKIHOCTTA HAa HOB KPEIUTOHUCKATEN Ha Oa3aTa HA WH-
(opmarmsTa 32 BCHUKATE CH TPEIWIIHM KIMEHTH, a 3aCTPaxoBaTelIHA KOMITAHUs TPsOBa Ja OMpenenu
pHCKa OT CKITIOUBAHE Ha 3aCTPaXOBKa C TOTEHIMAECH KIMEHT ChII0 Ha 6a3aTa Ha MH(OpPMAIHUATA 32 BCUY-
KHUTE CH TIPEIUIITHHI KITUEHTH.

Meropute 3a aHanU3 Ha pUCKa ce OCHOBABAT HA MIEATA, Y€ 3a HOBATa €AMHMIIA pa3lojiarame ¢
Is71aTa HaJTMYHA MHGOPMAIKS OCBEH 3a MPU3HAKA, OTPa3sBalll pUcKa. Taka HampuMep, OT KIMEHTUTE CU
OaHKara (3acTpaxoBaTenHaTa KOMIAHUs) MOXKE J]a M3UCKA BCAKaKBa MH(OpMAIHS — BB3pacT, 00pa3oBaHue,
CEMEIHO MOJIOKEHHUE, TOXO/IH, UMYIIECTBO, Tpodecus, CTax U T.H., U T.H. Ho OGaHkara (3acTpaxoBaTenHa-
Ta KOMITAaHUS) HAMA Kak Jia 3Hae [l KIUEHTHT I CH BbpHE 3aeMa (Ile MPEThPIK 3aCTPaxoBaTeIHO Ch-
outre) wim He. ToBa KoeTo OaHKaTa (3acTpaxoBaTelTHATA KOMIIAHHS) MOYKE J1a HAMpaBy € Jia BUAM KaKBa
4acT OT MUHAIUTE KIIMEHTU ChC CHLIUTE XapPaKTEPUCTUKH (BB3pAcCT, 00pa3oBaHKe, CEMEHHO MOJIOKEHHUE,
JI0XO/IM, UMYIIECTBO, TTPoecus, CTaX U T.H., U T.H.) Ca CH BBPHAIU 3aeMa (ca TPEeThpIeNH 3aCTpaxoBa-
TEJTHO CHOMTHE) M KaKBa YacT He ca. VIMalku Ta3u uHOpMAIsS MOXKeE 1a Ce U3YUCIH BEPOSITHOCTTA HOBA-
Ta eIMHMIIA 1A TIOTIa]THE B €IHATA WM JpyraTa rpyma.

BepostHOocTTa 1+ 1-Bata enuHMIlA [ MOMAHE B i-TaTa IPyma ce MONyYaBa IO JIAIIaCOBOTO
npaswio 3a npuemctBeHocT (Laplace rule of succession):

p(i1pr)=Lt1

n+m
KbIETO f, € OposAT Ha eIUHUIINTE B M3BAJIKaTa, TOMA/IANIN B (—TaTa rpymna, n € 00eMbT Ha U3BAJIl-

i
Kara, a m € OposT Ha TPyIHUTE.

Kakro ce Bmx7a, 1ammacoBOTO MPAaBUIO 3a NPUEMCTBEHOCT BCBHIIHOCT € allOCTEPHOPHA BEPOSIT-
HOCT, CIIEZI0BATENHO TS € MOJy4eHa OT HAKAKBU allpMOPHU BEPOATHOCTU U HAKAKBO M3BAJKOBO pasnpere-
nenue. Ot Taka 3amucanara Gopmyara obaye He CTaBa SICHO KaKBHU ca Te M TOBa TpsAOBa ja ObJe yTOUHe-
HO CIIELUAIHO:

- aTIpPHOPHUTE BEPOATHOCTU ca paBHH. ToBa 03HAYaBa, ye JMICBA KAKBATO M Jia Ouia ampuopHa
uH]pOpMaIus;

- I3BAJIKOBOTO paslpe/eieHHe e XUIepreoMeTpuyno. ToBa 03Ha4aBa, mbpBo, ue MoA00pHT € Oe3-
BB3BPATEH, U BTOPO, Y€ U3BAJIKATa € IPE/ICTABUTENHA.

O6aue m3BajKaTa 10 HUKAKbB HAYMH HE MOXe Jia ObJie TpreTa 3a npejacraBuTenta. Crnenosare-
HO TIPHJIOKEHHETO Ha JIAILIACOBOTO MPABHJIO 33 IPHEMCTBEHOCT HE € ChBCEM TEOPETHYECKH KOPEKTHO.
HeroBoTo mpunoxeHue ce 0CHOBaBA Ha €IMH KOMIPOMUC — MaKap 4€ M3BaJKara HE € IPEACTABUTEIHA,
HEHHMAT /51 B TeHEepalHaTa ChBKYITHOCT € JOCTaThuHO rojiiM. ToBa € Taka, 3alloTO 33 FeHepajHa ChB-
KYITHOCT ce TIpreMa M3BajIKaTa ILII0C HOBaTa AMHUIA. B TakbB Cilydail reHepaHaTa ChbBKYIHOCT ILE MMa

n .
00eM n+ 1, a IeqbT Ha U3BAIKATA IIIE € —1 . C HapacTBaHeTO Ha 00eMa Ha U3BAIKATA, HEWHUSIT ST 11e
+

Cce ;[06n1/1>1<a}3a A0 €aIUHHUIA, CJICAOBATCIHO TOYHOCTTA IIC HAPACTBA, MaKap 4€ U3BaJKaTa € HCIIPEIACTABU-
TCJIHA.
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Mwma u omme efHa mpuynHa Ja ce npeHeOperne (GakThT, ue u3BaaKaTta € HempeacraButenta. Oc-
HOBHATa MPUYMHA 33 U3MOJI3BAHETO Ha TIPEACTABUTENHH U3BAJKU €, Y€ T€ Bb3IPOU3BEXKIAT CPABHUTEIHO
TOYHO CHOTHOLICHUATA MCKAY NMOACHBKYIIHOCTUTC B ICHEPAIHATA ChbBKYITHOCT. Axo U3BaJKaTa HC € IIPC-
CTABHUTEITHA, HAKOU MOACHBKYITHOCTH 11ie OBAAT CBPBXIPEACTABEHH, a IPYTH 1ie ObAT HEAOMPEICTABEHN.
Kato PEe3yaTat OT TOBA YMCJIOBUTC XAPAKTCPUCTUKHU B [AJIaTa CbBKYITHOCT MIC 6'LIIaT HaalCHECHHU WM II0A-
neHeHd. Ho npu aHanmsa Ha pucka MHTEpec NMpECTaBlIsABA HE LIaTa ChbBKYIHOCT, a KOHKPETHUTE TOJI-
CBBKYIHOCTH M TO TaKMBA MOJICHBKYITHOCTH, KOUTO ca (JOpMUpaHH MO 3HAYEHHSATA HA JJ0CTa TONSIM Opoi
npu3Haiu. ToBa, fany Te ca CBPBXIPEACTABEHH MM HEJONPECTABEHH B U3BAJKaTa, HAMA 3HAYEHHE, 3a-
[I0TO HOBATa €AMHUIIA HE € CAMHUIIA I/I306H.[0, a ¢UHUIA C OMPCACIICHU XaPAKTCPUCTUKU U B TO3U CMHUCHJI
TONajala B KOHKPETHA MOJCHBKYIHOCT. Pa30upa ce ChIecTByBa Bb3MOXKHOCTTA €AMHHULIUTE B Ta3H MOJ-
CBBKYIHOCT J1a c€ AM(epeHIMpaT Mo HAKAKBU APYTH NPU3HALM, KOUTO HE ca OWiu B3eTH npeasui. B To3u
ciydail HapyIlaBaHeTo Ha MPEeJCTAaBUTENHOCTTa OM MOIJIO Ja I0BEJIE 10 M3KPUBSBAHE HA KpaiHUTE pe3yll-
TaTH, pa3dupa ce B pAMKHTE Ha IpelliKaTa Ha HEMpeACTaBUTEIHATA H3BAIKA.

MHTepeceH BBIPOC ¢ BaKHU MPAKTHUECKHU MOCIE/CTBHS € KakBa € BEpOsATHOCTTa 7+ k + 1 -Bara
eIMHUIA J1a TIONAJIHE B (—TaTa Ipyla, ako € UMajo k MPeIXOAHU HOBH €MHUIM, KOUTO MPUHAUIEKAT HA
KOHKpETHaTa MOACHBKYITHOCT, HO 3a TAX OIIE HE € HalMyHa HeoOXoaumaTa MH(OpMAIKS 3a MPU3HAKA,
oTpassBany pucka. Hanpumep, OaHkata uMa k HOBH KIIMEHTU ChC ChOTBETHUTE XAPAKTEPUCTHKHU, HO TE ca
KIIMEHTH TO-MaJKO OT MECEIl M Olle He € SCHO Ny Te IIe CH BpbIIAT 3aeMa Oe3 mpobnemu wmm He. Ho
BBIIPEKU TOBA TPSAOBA Jia Ce OMPEJIENIM BEPOSATHOCTTA 71 + K + 1 -BUAT KIMEHT ChC CHIIUTE XapaKTEPUCTHKH
Jia TOTIa/THE B PUCKOBATa IpyIa.

Moxe na ce Jokaxe, 4e BEpOSITHOCTTa 1+ k + 1 -Bata eiMHMIA [1a IONAHE B i—TaTa rpymna, ako
JNUICBa MH(POpMALHs 3a TOBA B KOSl TPYIH TONAJAT k—Te NPeIXOAHH HOBH €IMHULIM, ChIIO CE MOTyyaBa 0
JAIIacoBOTO TIPABUIIO 38 MPUEMCTBEHOCT. B TO3M CMUCHI JIaIIacoBOTO MPABUIIO 38 MPUEMCTBEHOCT J1aBa
BEPOATHOCTTA HOBA €/IMHHIIA M300110 (He HENPEMEHHO ITbpBaTa) Aa MonajHe B i—Tata rpyna. To3u u3Boz
obaue He e Oe3npobnemeH. Beue Oere ka3aHo, 4e JAIacOBOTO MPABUJIO 38 MPUEMCTBEHOCT MpE/TIoNara
TpeICTaBUTENHA U3BaJIKa, HO MOXE J]a Ce Mpuilara 1 Mpy HeMpeiCTaBUTEIHH U3BAJKU, OPAU BUCOKHUS

n
151 Ha u3Bagkara. Ho B cirydast 1embT Ha M3BaJKata e T ¥ HAMaJIsABa C yBelM4aBaHeTo Ha k. ToBa
n+k+

O3Ha4aBa, 4€ KOrato C¢ U34UCIsIBa BCPOATHOCTTA HA KOA Jda € OT BCUUYKUTC OCTAHAIU CAUHUIU OT T'CHC-
pajiHaTa ChBKYITHOCT, KOMTO HE ca MONaJHAIM B U3BaJIKaTa, € Haii-100pe a ce U3MOoa3BaT JaHHU OT Hpej-
CTaBUTCIIHU U3BAJKHU.

[IpencraBuTenHa u3BaKa 3aIbKUTEIHO TPSAOBA JIa C€ M3MOJI3BA U KOTaTo BMECTO J1a OIpeesiMe
BCPOATHOCTTA HOBA €IMHUIIA [1d ITONAaJHC B I-TaTa rpymna, uICKaM¢ a OUCHUM OTHOCUTCIIHUA O Ha CIIH-
HULUTE B TeHepaiHaTa ChBKYITHOCT, OMAaIly B i—TaTa rpymna. To3u oTHOCHTENEH Al uMa OeTta pasrmpe-
nenerne’, a CpelHaTa apuTMETHYHA Ha OeTa pasmpesielieHHeTo ce MoNydyaBa Mo chiata (popMmysia Kato
JIAMIacoBOTO MPABHIIO 32 MPUEMCTBEHOCT. TpsabBa obaue ja ce mpaBH pasiuka MexIy ABeTe. Makap uwc-
JIOBUAT PE3YITAT Aa € CAUH U Cblll, HCTOBUTC UHTCPIPCTAUNU Ca PA3IANYHHU. B ClIy4as Ha JIaliiacoBOTO
TMPaBIJIO 32 TIPUEMCTBEHOCT PE3YJTAaThT € BEPOATHOCT, a B CIydas Ha OeTa pasmpesieieHHe pe3yaTaTsT e
Hﬁﬁ-BGpOﬂTHaTa CTOMHOCT HA OTHOCUTEIIHUS A1 B TCHEpAJIHaTa CbBKYITHOCT.

U Taka, efHa u chiia GopMyla MOXKE Jia € UHTEPIPETHpa MO TPU PasinyHKM HayMHA — IIBPBO,
KaTo BEPOSATHOCT IIbpBaTa HOBA €IMHULIA Ja [ONAaJHE B i—TaTa IpyIa, BTOPO, KaTO BEPOSATHOCT HOBA €/H-
HHUIA W300110 (He HEMPEMEHHO ITbpBaTa ) Jia MOMAJHE B i—TaTa TPyIa, ¥ TPETO, KaTo Hal-BepOSTHA CTOM-
HOCT Ha OTHOCUTCIIHUA J41 Ha CAMHUIMTC B TCHCPAJIHATA CHbBKYITHOCT, ITONAaAally B i—-Tara rpyima.

[IbpBUTE IBE MHTEpIpPETALMU MOTaT [ia Ce MpUIaraT 3a aHajlu3 Ha PUCKa U TP TOBA MUMAT Clie[-
HUTC NPCAUMCTBA:

[IB5pBO, TAXHOTO MPHIOKEHUE € M3KITFOUUTENHO JIECHO;

Bropo, upe3 Tsx ce 1aBa MpeKTeH OTTOBOP Ha BBIIPOCA KAaKBa € BEPOSTHOCTTA HOBATa eJUHULIA Ja
TOMa/iHE B €1HA W JIpyTa IpyIa;

4 Haralampiev 2006: 4 (u1.) umm 38 (y.im.)
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Tpero, He MOXe [1a ce TMOMy4r BEPOATHOCT 3a MONaJiaHe B Ipyla paBHA HA HyJA, KAKTO U BEPOSIT-
HOCT 32 TIONaJjaHe B TPpyIia paBHA Ha €IMHUILIA, T.€. HUTO €/1HA aJTepHATHBA HE CE MPUEMa NPEABAPUTEITHO
HUTO 32 HEBBb3MOXKHA, HUTO 32 CUTYPHA,;

YeTBBPTO, JAIIACOBOTO MPABKJIO 32 MPUEMCTBEHOCT MOKE JIa Ce MpUiiara J0pU KOraTo u3BajKaTa
e Manka. Hemro moBede, KoraTo B MacuBa JIMIICBA KAKBATO U Jia € HH(POPMAIIKs, JAIIACOBOTO TIPABIIIO 32
NPUEMCTBEHOCT J]aBa PaBHA BEPOSATHOCT 3a MOMAJaHe BbB BCAKA TPyma, T.€. JUICAaTa Ha KAKBATO M Jia €
nH(popmaLys (KaKTo Ha JaHHHM, TaKa U HA arpriopHa MHPOPMALS) BOAH 10 HEBB3MOKHOCT 32 H300p MEX-
1y Pa3IMYHUTE ANTEPHATHUBH;

ITero, TOBa MpaBMUIIO € CAMOHACTPOUBALLIO CE, 3aIL0TO B MOMEHTA, B KOWTO HOBATA €IMHHILA BIIE3E
B MacHBa, T YBEIMYaBa U3BAJIKATa C €IMHUIIA, ¥ M3BOIBT 3a CIIEBAIMTE HOBU EIMHUIIM ce 0a3upa Ha T1o-
ronsiMata u3Bajika. Heo mosede, ¢ yBenmyaBaHeTo Ha oOeMa Ha M3BaIKaTa, TOUHOCTTA CE YBEIIMIABA.

Or cBo# cTpaHa, TpeTaTa MHTEPIPETALs J1aBa Bb3MOKHOCT MOJIETO HAa TIPUIIOKEHUE HA JIAriaco-
BOTO TPABUJIO 32 MPHEMCTBEHOCT JIa C€ PA3IIMPH C U3MON3BAHETO MY B COLIMOJIOTMYECKUTE, TIOTUTHIECKH-
TE ¥ MAPKETUHTOBUTE U3CJICABAHMA.



