KPATKW PESKOMETA
Ha Hay4YHUTE TpyaoBe v nybankaumm
Ha rn. ac. A-p Pannua llo6omuposa Anrenosa-Cnaeosa
npeacTaBeHM NpM y4acTMe B KOHKYPC 32 3aeMaHe Ha akafeMuiHa ANbKHOCT "noueHT" B obnact Ha
BuUcweTo obpa3osaHue 5. TexHMYECKW HayKu, NPOdECMOHANHO HanpaBneHne 5.13. O6wpo
MHIKEHEPCTBO M HayuyHa crneumanHocT "MatemaTniecko MoaennpaHe v NpUnoXeHne Ha
maTemaTukaTa" 3a HysaMTe Ha KaTeapa "KOMYHUKaLMOHHU M MHGOPMALMOHHK cuctemun npu
dakynTet "SlorucTuka u TexHonormu'" Ha HaynoHaneH BoeHeH yHuBepcuTer "Bacun Jlescku", obaBeH
cbe 3anoseg Ne PA1-02-524 / 05.05.2023 r. Ha HauanHuka Ha HBY "B. fleBcku" n obHapoaBaH c obasa
8 /1B Ne 45/23.05.2023 r.

| MoHorpadpum

1.1. AHrenosa-Cnasosa, P. (2023). BepoamHocmu u Cmamucmuka ¢ KOMniomvp. Bropo usgaHue.
AcTaprta. ISBN 978-954-350-341-4.

B MOHOrpaduaTa ce pas3rneskgar HAKOM pasfenu oT TeopuaTa Ha BEPOATHOCTUTE W
MaTemaTMueckaTa cTaTucTmKa. M3noxeHneTo e 068bp3aHo ¢ ynotpeba Ha KOMNIOTHP. Pa3paboTkara
e 8 o6em 0T 192 cTpaHuun, opopMeHU B CbAbpPKaHWE, NPEATOBOP, 14 rnasu, 3aKNKOYEHNE U CNUCHK
Ha nuTepaTypaTa. Coabpia 137 otaenHo GopmyamMpaHmu npumepa, 3aeAHO C OLLE ApPYrv npumepm 8
TeKyl, TeKkcT. Bkatousa owe 46 ckpunTa, 50 ¢urypu, 41 tabnuum. PasrneaaHu ca 36 Teopemu u 38
| TBbpAEHMA OT 06w, xapaktep. B nutepatypaTta ca NpuBeaeHN 06wwo 234 Ha Bpoit M3TOYHWUUMK, OT
KouTo 43 Ha kupunuua u 191 Ha natmHMUA. OCHOBHMAT aKLEHT KbM KOMMTbpa, Hapea ¢ HEroBoTo
NPUCLCTBUE B YUCNOBM U CUMBOJIHU NPECMATAaHKA, € 06Bbp3aH C ponATa My Ha PenpoaykTop Ha
4eCTOTHa BEPOATHOCT. B nocnepHaTa rnasa ca AafeHN NPUMepH OT COLMANHNTE HayKM, KaTo 3a uenta |
ce non3sat gaHHuTe oT basata General Social Survey. MatepuanbT € NoAHeceH B cbut cTmn.
MonyyeHa e ybeauTenHa emMnupuyHa MNOCTPaLMA HA HAKOWM OCHOBHW pe3ynTaTh OT 4ecToTHaTa
BEPOATHOCT. TEKCTBT @ Haco4eH KbM MHTepecyBalluTe ce OT HOBOTO, KOEeTO KOMMIOTbPBLT BNara B
| MaTemaTuKara. B

1.2. AHrenosa-Cnasoga, P. (2020). Cxodumocm u NpunoMeHus Ha an20pumvma Ha Mempononuc-
Xecmuneac. ActapTa. ISBN 978-954-350-284-4 _

Ta3n moHorpadma e usrpageHa Bbpxy 4acTv OT AucepTaunoHHUA TPYA 33 OHC "pgokTop" —
"MPWIOKHMW ACMNEKTU Ha BEPOATHOCTHY MOAe IV OT TeopuATa Ha tectosete" (2014), KAKTO U Ha HAKOW
cbBmecTHU paboTu ¢ npod. Avmutbp LiBeTKOB 1 A0U. Mobomup XpUCTOB. '

KHuraTta e pa3paboteHa B obem oT 116 cTpaHnum, odopmeHu B CbAbprKaHme, Npearosop, 4
FNaBw, 3aKNIOYEHUE U CMUCHK Ha nnTepaTtypata. Cbabpka 16 otgenHo Gopmynuparu npumepa, 18
durypwm, 2 Tabnuum. Pasrneaanu ca 4 Teopemu v 18 TBbpAeHus oT 06w, xapakTep. B auTepatypata
ca npuseaeHn 061wo 264 Ha 6pON U3TOHHWLK, OT KOUTO 31 Ha Knpunmua n 233 Ha naTuHKULa.

MpPOuYnTLT U3UCKBA MNO3HAHWA NO MaTemaTUKa U nHPOpMaTUKa, Ha HMBO OakanasbpCka
nporpama no maTemaTika uam MHGopmaTuka. OcHoBHaTa uen, 6e3 npeTeHuun 3a n34epnaTenHocT,
npepacTaBnasa cBoeobpasHo nonynapunpaHe Ha ABa OT Hali-BaKHUTE KOMMNIOTbPHO MHTEH3UBHU
anropuTbma — 1031 Ha MeTpononuc — XeCTUHIC U Ha EM-anroputbma (Expectation Maximization). B
nbpea rnaa ce pasrnexaa anropurbma Ha MeTpononuc — XecTUHrc 1 e A0KasaH cneunduyeH
pe3ynTar 3a CXOAUMOCT. BbB BTOpaA rnasa ce pasrnexaa an roputbma Ha Fvbc (Gibbs Sampler). TpeTta
[aBa € NoCBeTEeHa Ha ecTecTBeHO CBbP3aHMAT € TAX EM-anroputbm. Pa3rnepaHa e 3ajavarta 3a
KnbcTepusauma upes laycosu cmecu. B nocneaHata 4eTsbpra rnasa e [JageHo cneunduuHo
NPUNOXEHWEe Ha ABaTa anropvTbma Bbpxy 3ajadaTa 3d OTKpMBaAHE Ha TOYKa Ha NPOMAHA BbLB
Bpemesu pegose. [loKa3aHO € peLeHne, fa3upaHo BbPXy CneuuannsnpaHata nnatpopma |
| openBUGS. A E R ol




Il HayyHu ny6aMKaumMmM — AOKNaAWN U CTATUM.

2.1. AHrenoBa—Cnasosa, P. (2021). EMnupuyHO n3cneasBaHe Ha HAKOW OLEHKW Ha MAaKCMManHO
npasgonogobue. C6opHUK Ooknadu om [oduwHa yHusepcumemcka Hay4Ha KOH@hepeHyua
2021, Tom 3, c. 81-89, U3patencku komnnekc Ha HBY "Bacun Nescku". ISSN 1314-1937.

B nybaukauuata ce pasrnexpa emnupuyHoTo nosejeHue Ha OUeHKM Ha MchmmanHo\
npasaonogobue, NOAy4eHU OT NPOCTU CNyYarHu u3Baaku. MonyyeHa e emMnupuiHa Bepupmrayma |
Ha CbOTBETCTBMETO MEXAY EMNVPUYHOTO pasnpeaeneHue Ha MLE n TeopeTU4HOTO pasnpeaeneHne,

| cbrnacHo pyHAameHTanHaTa Teopema Ha Puwep.

2.2. Anrenosa—Cnasoea, P. (2021). Bpemesu pefioBe OT pefKku CbbOUTUA C TOYKa Ha MPOMAHA.
C60opHUK doKknadu om [0OUWHA yHUBEPCUMEMCKA Hay4HO KOHpepeHyusa 2021, Tom 3, c. 73—
80, M3aaTtencku komnnekc Ha HBY "Bacun JleBckn". ISSN 1314-1937
B nybaukauuaATa ce pasrnemaaT Bpemesu pefoBe C TOYKA Ha NPOMAHA Ype3 TEXHMKaTA Ha§‘
06UKHOBEHM CMECH OT pasnpeaeneHns. Pesyntatute ca CpaBHeHH € Te3n OT Apyrv ABa METOAA.

2.3. Ugetkos, fl., & AHrenosa—Cnasosa, P. (2021). Kbae BCbUWHOCT ce Hamupa reorpadCKUAT
LeHTbp Ha Penybnuka Bbarapua? C60pHUK 00KAadU om foduwHa yHusepcumemcKa Hay4yHa
KoHgpepeHyusa 2021, Tom 3, c. 67-72, N3paTenckn Komnaekc Ha HBY "Bacun Nesckun". ISSN

1314-1937.
B nybnukaumata ce npeacTaBAT AOCTOBEPHW PE3yNTaTv 33 reorpadckna UEHTbP Ha }
Penybnuka Bbarapus, KOUTO 3HAYMTENHO CE pa3nMyasaT OT NpUeTaTa eepema ot 1991r. 4

2.4. Adrenoa—Cnasosa, P. (2020). CxogumocT Ha anroputbma Ha MeTpononnuc—XecTnHrc.
FoduwHuK Ha HBY "B. /leacku" 2020 20duHa, 4YacT |l, c. 51-61, N3aaTenckn KOMNNEKC Ha HBY
"Bacun NleBckn". ISSN 1312-6148. it

B Ta3u CTaTvA ca NpeACTaBeHW pesynTaTi 3a CXOAMMOCTTA Ha KNaCUY4eCKUA anroputom H '
MeTpononuc — XecTuHrc. [lageHu ca UNioCTpaTUBHKU NpUMepu. OTAeneHo e cneunanHo BHUMaHue
Ha CAyyas Ha anropuTbma C Hesasmcum u3bop (independent sampler), KbgeTo CbOTBETHATA
MapkoBcka MH-Bepura BUHaru e cxogaula.

2.5. AHrenosa—Cnasosa, P. (2020). Hakou cBoiicTBa Ha Kynbak—/lenbnep OTKNOHEHWETO.
roduwHuK Ha HBY "B. Jleecku" 2020 20duHa, 4acT I, c. 62—68, N3aaTeNckn KOMNNEKC Ha HBY
"Bacun NleBckn". ISSN 1312—-6148.

B Ta3u cTaTvaA ce 0O6CHbKAAT HAKOMKO OCHOBHW TBbPAEHUA OT TeopUuATa Ha MHd)OpN‘IlaLI,I/IHTm
noApeAeHU B eCcTecTBeHa iormyecka nocnefoBaTenHocT. lpasu ce Bpb3ka KbM MapKOBCKUW BEPUTH
¢ ycnosue 3a nogpobeH 6anaHc. OCHOBHUTE TBbPAEHMA Ca NPUAPYIKEHN C aBTOPCKM ,EI,OHa3aTEJ1CTBa.J

26. AHrenosa—Cnasosa, P. (2020). Haxkou CBOMCTBa Ha aAMNOCTEPUOPHUTE MPOTHOCTUHHM
pa3snpegenenus. foduwHuk Ha HBY "B. /leécKu " 2020 200uHa, c. 69-76, N3aaTeNcKku Komnnekc
Ha HBY "Bacwn Nescku", wacr Il. ISSN 1312-6148. _

B Ta3u cTaTvA ce 06CHb¥Aa MeToAa Ha anoCcTePUOPHUTE NPOrHOCTUYHM PasnpeaeneHua Kat
CbBPEMEHEH WHCTPYMEHT 3a NpOBEpKa Ha CbOTBETCTBUETO MEXAY [NAHHUTE U CTaTUCTUYECKMA
mogen. PasrnepaHute NpUMepy NoKaseat, Ye B pO/aATAa Ha TecTosata cTaTUCTMKa Tpabsa naa ce
B3eMaT HAKOW MEPKM 3a MU3MEHYNBOCT. |

2.7. Angelova — Slavova, R., & Tsvetkov, D. (2020). Notes on the Prognostic Probabilities of the
Medical Tests. C6opHuk dokaadu om [0OuwWHa yHUsepcumemcka Hay4Ha koHgpepeHyua 2020,
Tom 3, c. 112-118, U3patenckm KoOMnaeKke Ha HBY "Bacun Nesckun". ISSN 1314-1937.

B Tasu CTaTMA Ce 4aBa WNIOCTPAaTMBHO NPEeCMATaHe Ha NPOTrHOCTUYHUTE BEPOATHOCTM Ha

TUNMUYHUTE MHOTOKPaTHU MeAULMHCKK TECTOBE. J




2.8. Angelova—Slavova, R., & Tsvetkov, D. (2020). Solving Ordinary Differential Equations by Means
of Fundamental Solution. C6opHuk Ooknadu om [0OUWHA YHUBEPCUMEMCKA HAy4YHa
KoHgepeHyua 2020, Tom 3, c. 119-125, U3paTenckn komnnekc Ha HBY "Bacun Nescku". ISSN
1314-1937.

'

B Ta3su ctatma ce nokasea ¢ AMAAKTUYECKM NOAPOBHOCTU KaK GYHAAMEHTANHOTO pelueHue
nomara ga ce npeactaBu pelleHUMeTo Ha 0BUKHOBEHW AndepeHLnanHu ypaBHeHMA € NOCTOAHHM
koeduumneHTu. Mpeanonarame, ye unTaTenUTe UMaT MMHUMaNEH ONUT B TEMaTa 3a ONepaLnoHHOTO
CMATaHe.

2.9. Tsvetkov, D., Hristov, L., & Angelova-Slavova, R. (2017). Notes on the Parameter estimation of
some IRT Models by Means of the EM-algorithm. Proceedings of the Forty-sixth Spring
Conference of the Union of Bulgarian Mathematicians, Borovets, April 9-13, 2017, p .209-217,
ISSN 1313-3330.

B ta3un ctatua ce pasrnexxga umnaemeHTtauusa Ha EM-anroputbma 3a oueHKa Ha napameTpuTe
Ha HAKou IRT mogenun. Cxemara e onucaHa B rnasHuUTe getainu. NocoyeHa e Bpb3Ka KbM aBTOpCKa |
OHNAaWH peanu3auus Ha W3NON3BAHMA METO[, OTHOCHO Pas3MuHKU KOHKpeTHW IRT mogennu,
BKOUMTENHO BUHApHUTE Moaenu C eguH, ABa v Tpu napameTtbpa (1PL, 2PL, 3PL), HOMUHaNHKA
mogaen Ha bok (NRM), mogena Ha yactuuHua kpegut (PCM) u o6obuieHna mogen Ha YacTUYHUA |
kpegut (GPCM). ;

2.10.Tsvetkov, D., Hristov, L., & Angelova-Slavova, R. (2016). One method to check the population
homogeneity of a test. Proceedings of the Forty Fifth Spring Conference of the Union of

Bulgarian Mathematicians, Pleven, April 6-10, 2016, p. 187-193. ISSN 1313-3330.

B HactoswaTta paboTa ce pasrnemaa MeToq 3a NpoBepKa Ha XOMOreHHOCT Ha AajeH
NCUXONOTUYECKHN WK 06p83083TEﬂEH TeCcT OTHOCHO HadYuMHa Ha Bb3npuemaHe OT pPas3/M4yHU
nonynauuu. 3a Ta3m uen ce TbpCKU CTATUCTUYECKA acounauma mexay W3IBECTHUTE dNnprUOpHHK |
| nonynauuMn M oueHeHW OT eKCnepumMmeHTanHW AaHHW anoCTeEPUMOPHU KNbCTEPMW. OTCbCTBMETO Ha
CTaTUCTUYECKM 3Ha4YmMma acouuauma nNpyM TOBa CbNOCTAaBAHE Ce pasrnexaa KaTto obeKTuBeH
WHOWKATOP 33 OTCbCTBME HaA AWUCKPUMMMHAUMA W PECneKTUBHO Haauyue Ha efnHOPOoAHOCT.
AI'IOCTepVIOpHMTe KNbCTEPU Ce TbPCAT Bb3 OCHOBa Ha 0606IJJ,GHHF| Mmogen Ha 4acTU4HUA KpeauT

(Generalized Partial Credit Model).

2.11. Tsvetkov, D., Hristov, L., & Angelova—Slavova, R. (2015). Parameter estimation for the discrete
Kolmogorov population dynamics system. Proceedings of the Forty Fourth Spring Conference of
the Union of Bulgarian Mathematicians, SOK—Kamchia, April 2-6, 2015, p. 239-245. ISSN 1313-

3330,
B Tasu crtatua ce pasrnexaa AMCKpeTHa mogudukauma Ha cuctema Ha Kosmoropoe ot

nonynauMoHHaTa AuHaMuKa (cucTema 3a cbCTe3aHue mexay n-suga). lNpeacraBeHa e TovHa
dopmyna 3a CTaTUCTMYECKA OLEHKa Ha NapameTpuTe Ha cucTemaTa NocpeAcTBOM METOAA Ha Haw-
Mankute KBagpaTw.

2.12. AHrenosa—Cnagosa, P., & LiseTkos, [l. (2015). OyeHka Ha IRT modenu ¢ uHOuBudyanHU HUBA
Ha omeameaHe 4Ype3 naamgpopmama BUGS. "[Ouu Ha Haykata '2014", c. 150-158, Maicku
yeTeHuAa Ha CYB, knoH B. TbpHOBO, n3aatencrso "®@abep”, B. TopHOBO. ISSN 1314-2283.

B Tasu cTtatma ce pasrnexga mogudukauua Ha knacuueckua 3-PL noructuyeH mogen ot
CbBpEMEHHaTa TEOPUA Ha TecToBeTe, NPeAnoNarakm MHANBUAYaANHOTO HUBO HA OTraTBaHe 3a BCAKO
nuue. OLeHKaTa 3a napameTpuTe Ha MOAena e HanpaseHa ¢ nnatgopmara openBUGS.




2.13. UseTkos, [l., & AHrenosa-Cnasosa, P. (2014, 1onu). OueHKa Ha BpeMeHHU peaoBe C TOYKa Ha
npomsaHa 4Ypes nnatdpopmata BUGS. C6opHuk doknadu om M0duwHa yHuU8epcumemcKa Hay4yHa
KOHpepeHyua Ha HBY "Bacun /flescku" 2014, Tom 5, c. 173 -178, U3patenckm Komnsekc Ha HBY
"Bacun Nesckun", ISSN 1314-1937.

B Tasu ctatma ce m3cneaBat BpeMEHHM peAOBE, KOMTO MMAT efHa TOYKa Ha NpPomsaHa,
nocpeactsom nnatdopmata openBUGS. 3a npumep ca B3eTn [obpe M3BECTHUTE AaHHM 3a
bepncremaTa B bpUTaHCKUTE BBINEA0OUBHUTE MUHW.

2.14. Uetkos, [l., & AHrenoBa—CnaBoBa, P. (2014, tonu). AHaNM3 Ha HAKOW COLMANHM MPEXKU Ype3
nnatpopmata GEPHI. CéopHuKk doknadu om MoOuWHA yHUBEPCUMEMCKA HAaYYHA KOHpepeHyus
Ha HBY "Bacun /flescku" 2014, tom 5, c. 179-186, U3paTtenckn komnnekc Ha HBY "Bacwun
JleBcku". ISSN 1314-1937. -
B Tasun crtatua ce u3cnemBaT HAakou Pelcbyk rpynm ¢ nomowTa Ha nnatdopmarta Gephi.
PasrnepaHu ca BU3yanHu XxapakTEPUCTUKM OT paBHUHHUTE rpadM Ha CBbP3aHOCT, KOUTO NO3BOANABAT
Aa Ce npeueHn [OKONKO TpynuTe WMaT rpaskAaHcku (nubepaneH) wnv aaMUHUCTPATUBEH

(ueHTpanusnpaH) xapakrep. i

2.15. UseTtkos, M., & AHrenosa—CnasoBa, P. (2012, woHu). Kynbak—/leiibnep MOHOTOHHOCT Npwu
MapKOBCKM Bepuru c ycnoBue 3a noppobeH 6anaHc. COOpHUK HayyHU mpydose om
H06unelinama Hay4yHa KoHgepeHyusa no nosod 10 2oduHu om cv3dasaHemo Ha HBY "Bacun
flescku", Tom 2, c. 143-147, U3paTtencku komnaekc Ha HBY "Bacun fleBckun". ISBN 978-954—
753-095-9.

NAbTHOCTH (f(t) (x)), KOATO YAOBAETBOPABA YCNOBMETO 3a noapobeH Ganawc ¢ abcontoTHo |
HENPEeKbCHATO MM AUCKPETHO CTaLMOHApHO pasnpeaenerune ¢ NabTHOCT f(x). Taknsa MapKOBCKM |

| BEpPKUTK 0B6MKHOBEHO Bb3HMKBAT B CxemaTa 3a M3BeXgaHe aaroputbma Ha METDOI'IO.HVIC-XGCTHHI'C. l
Moka3Ba ce, 4e peamLaTa OT OTKNOHeHUs Ha Kynbak-Nleibnep Dy, (f||fr)) Hamansasa 6e3 Hukakew
AONBAHUTENHU KOHCTPYKTUBHW NpeanonoxeHWA. To3u d)aKT no onpegeneH HaydvH NOACHABA
n06poTO NoBeAeHUe Ha anropuTbMa Ha MeTpononc-XecTuHrC B 06Wna cnyyan.

2.16. UgeTkos, ., Xpucros, /1., & AHrenosa—Cnasosa, P. (2011, 23-24 ioHu). UtepatneHa EAP
OLEHKa Ha napameTpuTe 3a HAKOM BUHApHW MOAEenu oT TeopuaTa Ha TectoseTe. COOPHUK
doknadu om OOUWHA YHUBEPCUMEMCKA HAy4YHA KOHEepeHyusa ¢ MexdyHapoodHo y4acmue,
23-24 1oHu 2011, Tom 3, c. 89-97, U3paTenckn komnnekc Ha HBY "Bacvn Nlesckmn". ISSN 1314~
1937. _ _

B HacToswaTa paboTa ce pasrnexaa MeTo 3a OUeHKa Ha mapameTpuTe Ha HAKOM BUHAPHW
IRT moaenu, 6basmpaH Ha AByeTanHa cxema: (1) oueHka Ha napameTpuTe Ha TECTOBUTE eAUMHULN U
(2) oueHka Ha ymeHuATa. Ha nocnefoBaTenHUTe uTepaLmmn ce B3MmaT CbOTBETHUTE anoCcTepuopHH
EAP oueHku. MpeanomKeHMAT anroputbm M3Non3Ba NOAXOAAUWM anpUOpHU pasnpeaeneHna u B
TUMUYHMA CNYYal e CXOOALL, KbM PEaMCTUYHM CTOMHOCTM Ha mapameTpuTe.

2.17. UgeTkos, [l., & AHrenosa—Cnasosga, P. (2011). U3cnepsare Ha MoacoHOBU BPEMEHHN pEAOBE
C eflHa TOUKa Ha NPOMAHa Ype3 CMec OT pa3npeaeneHna. COOpHUK HayYHU mpydose om Hay4Ha
KOHpepeHuus ¢ mMexodyHapooHo yyacmue MATTEX 2010, nocseTeHa Ha 130 roauHun ot
poX/aeHneTo Ha akad. Kupwn Monos, Tom. 1, ¢. 112-116. ISSN 1314 —3921.
B Ta3u ctaTua ce pasrnexaaT Bpemesu peoBe C TOYKA Ha NPOMAHA 3a pefkn cbbuTHA.
CpaBHeH e Knacudeckus [l0acoHOB mogen € TOYKA Ha NpomAHa W mojena CbC CMmec OT

pa3npegeneHua.




¥
/)
4
/ 2.18. UBeTkos, [., & AHrenoBa—CnasoBa, P. (2010). HagexaHOCT Ha AWAAKTUYECKU TECcToBe.

loduwHuk Ha HBY "B. Jlescku" 2010 200uHa, c. 115-121, U3patencku komnnekc Ha HBY "Bacun
Nesckn". ISSN 1312-6148.

_l T\/H OGCBH(LI.BME NPakTU4eCKM npaBuna, ¢ NOMOLWTa Ha KOWUTO Cb3aaTeNAT Ha Tecta UAu

| noTpebuTenaT Ha Tecta mMoraT ga NPOBEPAT HAAEMAHOCTTa Ha AajeH TecT. HagexaHocTTa e ot

| OCHOBHO 3Ha4eHwue, T‘bl::l KaToO AnMncaTta Ha HagexXaHoCcT Bogu Ao 693CMHCJ‘IEH8 TeCTOBa KOHCTPYKUWA.

11.07.2023 . rn.ac. g-p
rp. Benuko TepHOBO Panuua Anrenosa-Cnasosa
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of the scientific works and publications
of Chief Assistant Ralitsa Lyubomirova Angelova-Slavova, PhD
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the field of higher education 5. Technical Sciences, professional field 5.13. General Engineering and
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Technologies" of the Vasil Levski National Military University, announced by order No. RD-02-524 /
05.05.2023 and pub. in SG No. 45/23.05.2023.

I Monographs

1.1. Angelova—Slavova, R. (2023). Probabilities and Statistics with Computer. Second edition.
Astarta. (In Bulgarian) ISBN 978-954-350-341-4.

] The monograph examines some sections of probability theory and mathematical statistics.
The presentation is tied to the use of a computer. It is developed within 192 pages, structured into
a table of contents, foreword, 14 chapters, conclusion, and a bibliography. It includes 137 separately |
formulated examples, along with additional examples in the running text. It further includes 46
scripts, 50 figures, 41 tables. It discusses 36 theorems and 38 general statements. The bibliography
cites a total of 234 sources, of which 43 are in Cyrillic and 191 in Latin. The primary emphasis on the
computer, along with its presence in numerical and symbolic calculations, is tied to its role as a
reproducer of frequency probability. The final chapter provides examples from social sciences, using
data from the General Social Survey database. The material is presented in a concise style. A |
convincing empirical illustration of some fundamental results from frequency probability has been
achieved. The text is directed towards those interested in the novelty that the computer brings to
mathematics.

1.2. Angelova-Slavova, R. (2020). Convergence and Applications of the Metropolis-Hastings
Algorithm. Astarta. (In Bulgarian) ISBN 978-954-350-284-4.
| This monograph is based on parts of the doctoral dissertation "Applied Aspects of
Probabilistic Models of the Test Theory" (2014), as well as some joint work with Prof. Dimiter
Tsvetkov and Associate Professor Lyubomir Hristov.

The book is developed in a volume of 116 pages, formed in contents, preface, 4 chapters,
conclusion and list of literature. Contains 16 separately formulated examples, 18 figures, 2 tables.
Four theorems and 18 statements of a general nature are considered. A total of 264 sources are cited
in the literature, of which 31 are in Cyrillic and 233 are in Latin

Reading requires knowledge of mathematics and informatics, at the level of an
undergraduate program in mathematics or informatics. The main goal, without pretensions of
exhaustiveness, is popularizing two of the most important computer intensive algorithms — the
Metropolis-Hastings algorithm and the EM-algorithm (Expectation Maximization). In the first
| chapter, we consider the Metropolis-Hastings algorithm and prove a specific result for convergence.
The second chapter deals with the Gibbs algorithm (Gibbs Sampler). The third chapter is devoted to
the naturally coupled EM-algorithm. The problem of clustering with the use of Gaussian mixtures is
considered. The last fourth chapter gives a concrete application of the two algorithms to the problem
of finding a point of change in a time series. A solution based on the specialized openBUGS platform

is shown. oo




Il Scientific publications — reports and papers.

2.1. Angelova=Slavova, R. (2021). Empirical Study of Some Maximum Likelihood Estimates.
Proceedings of the Annual University Scientific Conference 2021, Volume 3, pp. 81-89,
Publishing Complex of Vasil Levski National Military University. ISSN 1314-1937.

The article investigates the empirical behavior of maximum likelihood estimates obtained
from simple random samples. Empirical verification of the correspondence between the MLE
empirical distribution and the theoretical distribution is obtained in accordance with Fisher's
fundamental theorem.

2.2. Angelova—Slavova, R. (2021). Time Series of Rare Events with a Change Point. Proceedings of
the Annual University Scientific Conference 2021, Volume 3, pp. 7380, Publishing Complex of
Vasil Levski National Military University. ISSN 1314-1937.
The publication examines time series with a change point using the technique of ordinary
mixtures of distributions. The results are compared with those of two other methods.

2.3. Tsvetkov, D., & Angelova-Slavova, R. (2021). Where is Actually the Geographical Center of the

Republic of Bulgaria? Proceedings of the Annual University Scientific Conference 2021, Volume

3, pp. 67-72, Publishing Complex of Vasil Levski National Military University. ISSN 1314-1937.

The publication presents reliable results for the geographical center of the Republic of
Bulgaria, which significantly differ from the accepted version of 1991.

2.4. Angelova-Slavova, R. (2020). Convergence of the Metropolis-Hastings Algorithm. Annual of
NMU "V. Levski" 2020, Part II, pp. 51-61, Publishing Complex of Vasil Levski National Military
University. ISSN 1312—-6148.

This article presents results on the convergence of the classic Metropolis-Hastings algorithm. ll
lllustrative examples are given. Special attention is paid to the case of the algorithm with
independent choice (independent sampler), where the corresponding Markov MH-chain is always
convergent.

2.5. Angelova-Slavova, R. (2020). Some Properties of the Kullback-Leibler Divergence. Annual of
NMU "V. Levski" 2020, Part II, pp. 62—68, Publishing Complex of Vasil Levski National Military
University. ISSN 1312-6148.

In this article, is discussed several fundamental claims from information theory, arranged in
a natural logical sequence. A connection is made to Markov chains with a detailed balance condition.

The main claims are accompanied by author's proofs.

2.6. Angelova—Slavova, R. (2020). Some Properties of the Posterior Predictive Distributions. Annual
of NMU "V. Levski" 2020, Part II, pp. 69-76, Publishing Complex of Vasil Levski National Military

University. ISSN 1312-6148.
[ This article discusses the method of posterior predictive distributions as a modern tool for ‘
| checking the correspondence between the data and the statistical model. The examples considered |

show that some measures of variability should be taken as the test statistic. \

2.7. Angelova-Slavova, R., & Tsvetkov, D. (2020). Notes on the Prognostic Probabilities of the
Medical Tests. Proceedings of the Annual University Scientific Conference 2020, Volume 3, pp.
112-118, Publishing Complex of Vasil Levski National Military University. ISSN 1314-1937.

This article gives an illustrative calculation of the predictive probabilities of typical multipieJ

rnedica1 tests.

|




2.8. Angelova-Slavova, R., & Tsvetkov, D. (2020). Solving Ordinary Differential Equations by Means
of Fundamental Solution. Proceedings of the Annual University Scientific Conference 2020,
Volume 3, pp. 119-125, Publishing Complex of Vasil Levski National Military University. ISSN
1314-1937.
This article shows in didactic detail how the fundamental solution helps to present the solution |
to ordinary differential equations with constant coefficients. We assume that readers have minimal
experience with the topic of operational calculus.

2.9. Tsvetkov, D., Hristov, L., & Angelova—Slavova, R. (2017). Notes on the Parameter estimation
of some IRT Models by Means of the EM-algorithm. Proceedings of the Forty-sixth Spring
Conference of the Union of Bulgarian Mathematicians. Borovets, April 9—-13, 2017, p. 209-217,
ISSN 1313-3330.

This article examines an implementation of the EM-algorithm for estimating the parameters \
| of some IRT models. The scheme is described in the main details. A link to the author's (online) |
implementation of the used method for various specific IRT models is indicated, including binary
models with one, two and three parameters (1PL, 2PL, 3PL), the nominal Bock model (NRM), the

partial credit model (PCM), and the generalized partial credit model (GPCM).

2.10. Tsvetkov, D., Hristov, L., & Angelova-Slavova, R. (2016). One method to check the population
homogeneity of a test. Proceedings of the Forty Fifth Spring Conference of the Union of
Bulgarian Mathematicians, Pleven, April 6-10, 2016, p. 187-193. ISSN 1313-3330.

The present work examines a method for testing the homogeneity of a given psychological
or educational test regarding the way it is perceived by different populations. For this purpose, a
statistical association is sought between known a priori populations and a posteriori clusters |
estimated from experimental data. The absence of a statistically significant association in this
comparison is considered an objective indicator of the absence of discrimination and the presence
of homogeneity. The posteriori clusters are sought based on the generalized partial credit model
(Generalized Partial Credit Model). ;

2.11. Tsvetkov, D., Hristov, L., & Angelova—Slavova, R. (2015). Parameter estimation for the discrete
Kolmogorov population dynamics system. Proceedings of the Forty Fourth Spring Conference of
the Union of Bulgarian Mathematicians, SOK—Kamchia, April 2-6, 2015, p. 239-245. ISSN 1313—
3330. N _ _ _
_ This article examines a discrete modification of the population dynamics Kolmogorov system
' (a system for competition between n-species). An exact formula for statistical estimation of the
system parameters using the least squares method is presented.

2.12. Angelova-Slavova, R., & Tsvetkov, D. (2015). Estimation of IRT models with individual
guessing levels using the BUGS platform. "Science Days '2014", pp. 150-158, May readings of
Union of Scientists in Bulgaria, V. Tarnovo branch, "Faber" publishing house, V. Tarnovo. ISSN
1314-2283.

This article examines a modification of the classic 3-PL logistic model from modern test
theory, assuming the individual guessing level for each person. The estimation for the model
parameters is made using the openBUGS platform. |

2.13. Tsvetkov, D., & Angelova—Slavova, R. (2014, July). Estimation of time series with a change
point using the BUGS platform. Proceedings of the Annual University Scientific Conference at
Vasil Levski National Military University 2014, vol. 5, pp. 173 -178, Publishing Complex of Vasil
Levski National Military University, ISSN 1314-1937.



In this paper we investigate time series of rare events which have one change point by means |
of openBUGS platform. For example, are taken the well-known British coal mining disaster data.

2.14. Tsvetkov, D., & Angelova-Slavova, R. (2014, July). Analysis of some social networks using the
GEPHI platform. Proceedings of the Annual University Scientific Conference at Vasil Levski
National Military University 2014, vol. 5, pp. 179-186, Publishing Complex of Vasil Levski
National Military University. ISSN 1314—-1937.

| In this article, we investigate some Facebook groups, using the GEPHI platform. We consider |
visual characteristics from the plane connectivity graphs, which allow us to assess to what extent the
| groups have a civic (liberal) or administrative (centralized) character. |

2.15. Tsvetkov, D., & Angelova—Slavova, R. (2012, June). Kullback-Leibler monotonicity in Markov
Chains with detailed balance condition. Collection of scientific papers from the Jubilee scientific
conference on the occasion of 10 years from the creation of Vasil Levski National Military
University, vol. 2, pp. 143-147, Publishing Complex of Vasil Levski National Military University.
ISBN 978-954-753-095-9.

| In this paper we consider traditional stationary Markov Chain (X(,)) with densities (fir(0)
which satisfies the detailed balance condition with absolutely continuous or discrete stationary
distribution with density f(x). Such Markov Chains usually arise in the Metropolis-Hastings sampling
scheme. We show that the sequence of the Kullback-Leibler divergences Dg(fllf)) is decreasing
without any additional constructive assumptions. This fact makes in a certain sense clearer the well-
known good behavior of the Metropolis-Hastings algorithm in the general case.

2.16. Tsvetkov, D., Hristov, L., & Angelova—Slavova, R. (2011, June 23-24). Iterative EAP parameters
estimation for some binary models from the Item Response Theory. Proceedings of the Annual
University Scientific Conference with international participation, June 23-24, 2011, vol. 3, pp.
89-97, Publishing Complex of Vasil Levski National Military University. ISSN 1314-1937.

In the present work, we consider a method for parameters estimation of some binary modefsh!
from the Item Response Theory based on a two-stage scheme: (1) estimation of the item parameters |
and (2) estimation of the abilities. On the successive iterations, we take the corresponding expected
a posteriori (EAP) estimates. The proposed algorithm uses the appropriate a priori distributions and
typically is converging to realistic values of parameters. |

2.17. Tsvetkov, D., & Angelova-Slavova, R. (2011). Investigation of the Poisson time series with one
change point by means of distribution mixture. MATTECH 2010, Proceedings of the
international conference dedicated to the 130th anniversary of academician Kiril Popov’s birth,
vol. 1, pp. 112-116, Konstantin Preslavsky University Press. ISSN 1314 — 3921. ‘

This article examines time series with one change point for rare events. The classical Poisson
model with a change point is compared to the mixture distribution model.

2.18. Tsvetkov, D., & Angelova-Slavova, R. (2010). On the Reliability of Didactic Tests. Annual of
NMU "V. Levski" 2010, pp. 115-121, Publishing Complex of Vasil Levski National Military

University. ISSN 1312-6148. ]
" Here we discuss practical rules by help of which the test creator or test user can verify the

reliability of a given test. Reliability is of main importance because the lack of the reliability leads to
| @ meaningless test construction.
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