PEHEH3UA

ot npodecop A-p I'ans Bacunesa Hakoga,

Karepa ,,Ainredpa u reomeTpus,
®akyntert ,,Marematnka n uidpopmaruka™ Ha BTY ,.C.. c8. Kupun u Meroamit™

10 KOHKYPC 3a 3aeMaHe Ha akaJeMHuHata JJIbKHOCT , JIOLEHT",
Obnact Ha Bucuie odpaszopanue: 5. Texunveckn nayku, [Ipodecnonanto
HanpasieHue: 5.13. O610 nHxKeHepeTBo (,,MaTeMaTHYECKO MOJIE/IHpaHe U
MPHJIOKEHUE HA MaTeMaTrHkara™),
obsiBeH B JIppikaseH BecTHUK 6p. 45/23.05.2023 r. or HBY ,Bacun JleBcku™,
Makynrer ,,Jloructuka ¥ Texnonoruu”, Kareapa ,,KoMyHHKaUHOHHHU H
HHPOPMALIMOHHM cucTeMu'

L _JAHHH 34 KOHKYPCA

B koHKypca 3a akajgeMH4Hara ANBKHOCT ,JJOUeHT”, 00sBEH B ONMCAHMUA 110-
rope Gpoii Ha JIbpkaBeH BECTHMK, 3a HYAKIMTE Ha KaTeapa ., KOMYHMKAaUMOHHM M
HH(OPMALIMOHHHM CHCTEMM™, KaTo €JMHCTBEH KaHAWJaT yvactsa IJl. ac. aA-p Paiuua
Jrwbomuposa Anrenosa — CriaBosa.

Upes 3anosen P/1-02-770 ot 07.07.2023 r. na Hauanuuka Ha HBY ,Bacun
JleBCKH™ ¢bM onpejieieHa 3a YieH Ha Hay4yHOTO KYPH 10 To3H KoHKypc. CbriaacHo
pewenne Ha ToBa KypH (IIporokon Nel/01.08.2023) cvm u3bpana ja Hanuiua
peLIeH3Hs 32 KOHKYpCa.

B ponfra cM Ha wieH Ha Hay4yHOTO JKYPH CBbM [OJAyYWIa JAOCTBI /10
JIOKYMEHTHTE, TPHIOKEHH KbM 3aiBJEHHETO Ha ri. ac., a-p Panmua Axrenosa —
CnaBoBa no Hauannmka na HBY 3a yuactue B koHkypca. Komucus va HBY no
NPOBEPKa Ha JIOKYMEHTHTE € YCTaHOBMJIA TAXHATA PEIOBHOCT U € KOHCTaTHpania, ye
KaHJu/1aTbT € U3NBJIHWI MUuHUMaTHUTEe HalMOHAJIHU H3kckBanus (MHHK) o un. 26,
an. 2 ¥ 3 oT 3aKoHa 3a pa3BUTHE Ha akaJeMH4yHus cbeTaB B PenyOnuka buarapus
(3PACPB) M AONBAHUTENIHUTE YHUBEPCHTETCKH M3HCKBaHMi 10  4wi. 5 ot
[lpaBunnuka 3a noadop M passutue Ha akaaemuunus cbcras (ITTIPAC) B HBY
~Bacun Jlescku”. llpeacTaBeHMAT KOMIUIEKT JOKYMEHTH M MaTepHald JiaBa
BB3MOKHOCT 3a OOEKTMBHA M NbJIHA OLEHKAa Ha KaHAWJaTa B CBOTBETCTBHE C
uinckBanusTa Ha 3PACPD, Tlpasuinnuka 3a npunarade Ha 3PACPB u TIITPAC B
HBY .Bacun JleBcku™,

2. JAHHH 34 KAHJIHIATA

Panuua Jlrobomuposa Aurenosa — Cnasosa e pojena na 30 centemppu 1976 r.
B rp. Beauko TepHoBo. Ot 1994 1. 10 1999 r. yun BB dakynrera no Maremaruka u
uHopmatuka Ha BenukorsbpHoBckus yHuepcutet ,.CB. cB. Kupun u Meroamii™,
Kbaero 3agbpmiBa OKC maruerep™ no cneumanHoct ,Marematnka #
uHpopmatuka™ u npodecuoHanHa Kpanupukauus ..YuuTen no maremMatHka M



uHpopMaTHKA®™, ¢ ycrex OT IbpKaBHUTE H3NMHTH 5.67.

Ot 1999 r. no centempn 2009 r. paGotn Kato yuuten B TeXHHKYM 110
mamunoctpoene . H. M. Banuapog® B rp. /lebeneu. Caea yyactue B KOHKYpC, OT
01.12.2009 r. e HasHauyeHa Ha JIHKHOCT ,acucrent* B HBY  Bacun JleBckn™,
dakynrer ,,O6moBoiickosn™, kareapa ,JIpupojiomMaTeMaTHYeCKH HayKu®.

I[Ipes 2013 r. e 3auncieHa KaTo JOKTOPaHT B CaMOCTOATE/IHA dopma Ha
ofyuenne Mo JoKTopcka nporpama Mudopmartika KbM Kareipa -KomMnoTbpHH
CHCTEMH M TexHojormu* Ha ¢akyarer .Maremartnka ¥ HHQOpMaTHKa® KbM
BenukoTbpHOBCKH yHuBepeuTeT ,,CB. cB. Kupui n MeTtoanit”.

Ilpe3 2014 r. 3ammTaBa ANCepTalHOHEH TPY/ Ha TeMa W IpunokHM acnekT! Ha
BEPOATHOCTHH MOJIE/IN OT TEOPHsTA Ha TeCTOBETE™ M npuaodusa obpasosaresHa M
HayuHa CTeneH ,Jl0kTop™ B ObacT Ha BUCIIETO obpazopanue: 4. IlpupoaHn Hayku,
matemaTtHka M uHpopmatnka, IlpodecnoHanHo HanpasIeHHE: 4.6. KoMmoTbpHH
Hayku U uHpopmatnka. Ha 6 okToMBpH 2015 rojaMHa € Ha3zHaveHa Ha JUTBAKHOCT
_rnaseH acucTeHT B Haumonaned Boenen yHuepcutet ,.Bacun JleBcku®, hakynrer
_OB1oBoiicKoBH™, KaTeapa ,,KOMyHHKAUHOHH! 1 HHGOPMALIHOHHH CHCTEMH™.

Panuua Amnrenosa-CnasoBa e 3asbpmimiaa 9 Kypca M e npnioduna
NOMBIHUTENHH KBATH(QUKALMK, 32 KOHTO MMa ChOTBETHHTE CEPTHHHKATH. Bnanee
MUCMEHO W TOBOPUMO aHI/IMHCKH e3MK Ha HuBo B2. VYuwactana ¢ B 7
HAy4HOM3CIIE/I0BATENICKN NPOEKTA, OT KOHTO 4 ¢a HAUMOHAIHH, a 3 ca BBTPELIHH,
dunancupain or HBY Bacun JleBcku™. 3aemana e nosuimure excnepr (B |
HAaLMOHAIEH NPOEKT), Tpernojapares 3a paspaborpaHe Ha y4yeOuu nporpamu (B 1
HAllMOHAICH TMPOEKT), WieH Ha ekuna (B 3 BBTPEUIHW NPOEKTa) W obyuaem B 2
HalIMOHAIHH NPOEKTA.

[Tocouennte GuorpaguuHH JaHHM [10Ka3BaT, 4e KaHAWAATBT OTroBaps Ha
y3nckBaHusTa Ha wi. 24, an.l u 2 ot 3PACPB.

~

Criope/l NPHIOKEHUTE CIUCHIUNM HA HAYYHOM3C/IE/0BATE/ICKHTE nyOimKaumm,
npeicTaBeHn 3a KOHKypca, ril. ac. A-p Panuua Anrenosa — CnaBoBa ywacTBa B
HACTOSAIIMA KOHKYPC ChC CIIEIHMTE HayuHH TpyJoBe: lcamocTosATeNHa MOHorpagus,
KOSTO € Npe/ICTaBeHa KaTo XabnaNTalHOHEH TPy/L: 1 CaMOCTOATEIHA KHHIa Ha Dazara
Ha 3alIMTeH AMCEepTalMOHeH TpyA 3a npuckikaane na OHC WokTop™: 18 cratum, or
KOMTO 5 ca camoctosaTe Hu U 13 B charopeTBO. Ilet oT nybinkaunuTe ca HanucaHu
Ha AHIJMICKM e3uK, a ocTaHaiute Ha Ovarapeku. CbriacHo cripaBKaTa 3a
wansnHenre Ha MHHU no un. 26 an. 2 u 3 ot 3PACPD 3a akanemuyHara ATbAKHOCT
ouent” B Obnact na sucuie odpazosanue: 5. TeXHHUECKH HAYKH, Ilpodecnonanto
nanpasienne: 5.13. OGO HHKEHEPCTBO, NPHEMaM 33 PaBHOCTOHHO Y4YAcTHETO Ha
KaHAMaaTa B NyOAHMKalUMHTE, B KOMTO € ChaBTOp. BeHuKnTe HayUHOM3CIE10BATEICKH
nyGIMKaLMK 32 ydacTHe B KOHKYpCa He MOBTapsT PeACTaBeHNUTE 3a npujgobnBaHe Ha
OHC .. 10KkTOp”, KAaKTO M 3a aKajeMHYHaTa JUIbKHOCT r1aBeH aCHCTEHT.

MoHorpapuuTe ca HanucaHW B TpPEHH3eH HAayyeH CTIWI M MMaT KakTto
TEOPETHYHA, TAKA W MPAKTHYECKa HACOYEHOCT, KOETO T'H MPEBPbILA B NOTCHUMAICH
yyeOHO-METOIMYECKH MaTepHall.

B moxorpagusTa .BepoATHOCTH M CTaTHCTHKA C kommoTsp” (2023) ce



pasriexaar HAKOM pa3field OT TEOpHATa Ha BEPOATHOCTHTE M MaTeMaTHyeckara
cratucTika. Mznoxenuero e oOBbp3aHo ¢ ynorpedba Ha xommooTbp. T e
pazpaborera B obem or 193 crpannuy. opopMeHH B ChiAbpiKaHue, npeiarosop, 14
rJ1aBd, 3aK/II04YEHHWE M CNHMCBK Ha Jauteparypara. Jlanenn ca 137 otiaenHo
(dopMyMpaHn rnpuMepa, 3ae/lHo ¢ oule APYrd npuMmepH B Tekyul TekeT. Cbabpxa
ome 46 ckpunrta, 50 durypu, 41 Tabauum. Pasrieanann ca 36 Teopemu u 38
TBbpAEHUs oT o0l Xapakrep. B nuteparypara ca npusenenu obuio 234 na Gpoit
M3TOYHHULIH, OT KOWTO 43 Ha kupuanua u 191 na naruHuua. OCHOBHHUAT aKLEHT € KbM
KoMmmioTepa. Hapej ¢ HEroBoTo NpUCLCTBHE B YHCIOBH H CHMBOJIHH MpPECMATAHUS,
TOH € O0BBpP3aH M C ponsATa My Ha PENpOAYKTOP Ha 4YeCcTOTHa BeposATHOCT. B
nocjeiHaTa rjaasa ca JaJIecHH NpUMeEpH OT COLMAIHUTE HayKH, Karo 3a ueiara ce
non3ear aaHHuTe ot Oaszata General Social Survey. MarepuansT € nojiHeceH
nparMaTHYHO B COMT CTHII, NMPH KOETO Ca JIOKAIU3HPaHH crieunGHYHE TeopeTHYHH
ocobeHocTH Ha dopmanHarta Teopus Ha BeposTHocTuTe. Ilonyuena e ybeanresna
eMINHPHYHA WIOCTPalMs Ha HAKOW OCHOBHM pe3yJITaTH OT YeCTOTHATa BEpPOATHOCT.
TexkeTsT € HacoueH KbM MHTEPECYBALIMTE € OT HOBOTO, KOETO KOMIMIOTHPBLT Bllara B
MaTeMaTHKarTa.

Knurara .CxoauMocT M NpHIOXKeHHs Ha anropurbma Ha Merponosiuc-
Xectunrce” (2020), makap M wW3rpajeHa BbpXY HacTH OT JAMCEPTALMOHHHA TPyl
LIIPHIIOAKHM acneKkTH Ha BEpOSTHOCTHH MOJZeNH OT TeopusATa Ha Tectosere” (2014),
ce pa3znMuaBa CBHIUIECTBEHO OT HEr0 M HMa XapakTep Ha CaMOCTOATENIEH TPy
Kuurata e paspaboredHa B obem or 116 crpanuuu, oopMeHH B ChAbpKaHHE,
NpeaAroBop, 4 raaBu, 3aKIlOYEHHE U CIIUCHK Ha auTeparypara. Ceabpxka 16 otaenHo
bopmynupanu npumepa, 18 ¢urypu, 2 tabsmun. Pasrnenann ca 4 teopemu v 18
TBbpAEHNS OT 00l xapakrtep. B nureparypara ca npupejaeHu obuo 264 Ha 6poii
M3TOYHUUM, OT KOouTO 31 Ha kupunuua u 233 Ha satunuua. IlpoyuThT HM3MCKBa
O0OMKHOBEHM T[103HaHMsA 10 MaTteMaTMka M uH(opmaruka. OcHosHarta e, Oe3
MPeTEeHIMH 3a H3YEPIaTETHOCT, NPEACTaB/IsBa CBOE0OPa3HO NONy/sApu3MpaHe Ha JIBa
OT Haii-BaXHHTe KOMIMIOTBPHO MHTEH3MBHU anropuTbMma — TO3M Ha Merponoauc —
Xectuure 1 Ha EM-anropursma. B nbpBa rnasa ce pasriexzaa aaropuTbMbT Ha
Metpononuc — XecTHHIC W € Jloka3zaH crneuupuueH pesynrar 3a cxoauMocT. Bous
BTOpa IJiaBa ce pasriexzaa anropurbMbT Ha ['ube (Gibbs Sampler). Tpera rnasa e
MOCBETEHA Ha ecTecTBeHO cBbp3aHus ¢ T1ax EM-anropurem (Expectation
Maximization). Pasrnenana e 3ajavara 3a kibcrepusauus upes ['aycosn cmecu. B
nocjie/iHaTa YeTBbpTa rIjaBa € /JaieHo crneuudUyHO TNpWIOKEHHe Ha JBarta
anropuTbMa BBPXY 3ajavara 3a OTKPUMBAaHE Ha TOYKAa Ha MPOMAHA BBB BPEMEBH
peaose. IlokazaHo e pewenue, OasupaHo BBPXY crneuuanusupanara rniardopma
openBUGS,

[lyGnukauunuTe ca B M3AaHUA C HAJM4YeH M3AATENCKH Homep, ¢urypupaul B
HaLMOHATHHA pedepeHTeH CNUCHK Ha CbBPEMEHHH OBJIrapcku HayuyHH H3JaHHA
HAYYHO peleH3UpaHe Ha HAlUHOHAIHWA LEHTHP 3a MHPOpPMauus M JAOKyMEHTallus
(HALIM), kato COopuuk pokinaauw ot loaMillHA YHMBEpPCHTETCKAa Hay4vHa
koHpepenus na HBY ,Bacun Jlescku”, N'ogmmnuk na HBY ,Bacun JleBcku™,
COOpHHK JOKIAAH Ha NMpoJieTHa rOJHIIHA KOH(EpeHLUs Ha Chi03a HA MaTeMaTHLUTE
B bbarapus. Maiicku uerenus Ha CYb. COopHMK HayyHHM TpyAOBE OT Hay4yHa



KoHpepeHuns ¢ MexayHapoaHo yyactne MATTEX 2010.

3a cBejieHME € NpeoCTaBeH CINUCHLK M BPb3kM KbM 11 apyrn nybimkanmu,
obBBp3any ¢ nonyyasaneto Ha OHC Jlokrop no ITH 4.6 Uudopmaruka.

CrienuanHo, e otdeneka, ye rojsmMa 4act oT LMTHPAHUATA, [IPEJCTABeHH 3a
yyacTHe B KOHKypca, ca B NpecTHKHHM H3aaHus, kato Journal on Uncertainty
Quantification (WoS, Q2), Journal of the American Statistical Association (WoS,
Q1), Journal of Nonlinear Modeling and Analysis, Acta Mathematica Scientia (WoS,
Q2), Proceedings of International Conference on Communications, Electromagnetic
and Medical Applications (SCOPUS), Ilenaroruyeckd anmaHax: neaarorsyecko
cnucanue Ha BenukorspHoBckn yauBepeuteT ,,CB. ¢B. Kupun u Metoauii™.

Jlexnapaumsara no 4i. 53, an. 1, 1. 5 ot [INI3PACPD 3a sunca Ha niaruarcTso
MOKa3Ba OTCHCTBHE Ha JI0OKa3aHO MO 3aKOHOYCTAHOBEHWS pejl Halu4yue Ha
IJIarHaTCTBO B MPECTABEHUTE HAayuHH TpyaoBe. HiAMa naHHM ¥ CHrHaiM 3a Halnuue
Ha M171aruaTcTBO B NyOJIMKaMUTe HAa aBTOPA, NPEJICTABEHH 3a yUacTHe B KOHKYpca.

[lpencraBeHata HayuyHa [pOJAYKUUSA TNOKPHBA MHHHUMAIHHMTE HallMOHAIHH
W3MCKBaHuA 1o 4. 26 an. 2 v 3 ot 3PACPDB 3a AJ] .sioueHt” B Ob6s1acT Ha BUCIIE
obpaszosanmne: 5. Texunueckn Hayku, Ilpodecnonanno nanpasienne: 5.13. Obdwo
HHKeHepcTBO. OCHOBAHUATA 3a TOBA B JICTAH/IM ca: ]

1) Ot caiita na HAILIW/1 ce Buxkaa, ye Pannua Axrenosa — CiaBoBa nokpHsa
MuHuManHuTe uncksanug 3a OHC . nokrop™ (peructpupana 8 IIH 4.6), HaanyHa
aucepraums S0T. v aBe nybaukauumn ¢ oduio 36T. (hakTnyecku 48), npu HeoOX0AUMH
30.

2) 3aemana e npenojasareiickara AIbKHOCT ,,aCHCTEHT/TJIaBeH aCHCTEHT  He
no-Manko o7 JjBe roauHd — no cnpaska or HAIIWJL, kanauparkara 3aema
JUI'BKHOCTTA ,,1aBeH acuctent” ot 06.10.2015.

3) I'lo rpyna nokasaresn A — Hanuyuu S501., npu Heodxoaumu 50.

4) I'o rpyna nokasatenu B — nanuuun 1007., npn neodxoaumu 100.

5) I'lo rpyna nokasarenu I — Hannynm 24671., npu Heobxoaumu 200.

6) I'lo rpyna nokaszarenu /1 — Hannunu 68T1., npu Heodxoanmu S0.

[IpunokeHata crnpaBKa 3a M3MBJIHEHME Ha M3UCKBaHMATa no wi. 20, an.S or
3PACPE 3a 3aemane Ha akajeMH4yHa UTbKHOCT ,JoueHT" B Obnact Ha BHCLIe
obpazosanune: 5. Texnuuecku Hayku, Ilpodecnonanto Hanpasnenue: 5.13. OOwmo
HHKEHEPCTBO B choTBeTcTBHE ¢ [IpapuiHuKa 3a noadop ¥ pa3BUTHE HA aKaleMHUYHNS
ceeraB B HBY ,Bacun Jlepckn™ nokaspa, ye KaHJuMaaThbT H3IIbJIHABA CHIIO Taka M
JIOILAHUTEIHATE M3MCKBAHHMs 3a 3aeMaHe Ha aKaJleMHYHa JUThXKHOCT ,JIOLEHT" OT
TO3M NPABUIIHHUK.

B pe3ynaTar Ha W3/10KEHOTO YCTaHOBABaM, 4e 1. ac. A-p Pairuna Anresnosa —
CnaBoBa YJOBJIETBOPsSiBA HANBJIHO BCHYKH (POpPMaiHM M3MCKBAHHMA 3a aKaJlemMHyHa
anbxkHocT L JlouenT”, npeasuaedu B wi. 24 Ha 3PACPD u un. 53 na [T na 3PACPb.

PHHOC.
Hayunure pesynrati, nyONMKYBaHM B TNpeJCTAaBEHHTE 3a KOHKypca
nyGiuKalun, Cce OTHACAT Mpead BCHYKO KbM  HAKOH  MPWIOKEHHS Ha
MaremMaTHyecKaTa CTaTHCTHKAa ¥ OOHMKHOBEHHTE JU(EpPEHLHAIHN YPaBHEHHA.



CbIjlacHa CbM 110 ChLIECTBO ChC CIIPABKATA 3a MPUHOCHTE, NMpeJCcTaBeHa 3a yJacTHe B
KOHKYpca OT KaHJIWJaTa, Bb3 OCHOBA HA KOATO, Te Morar jia Obaar pasjefieHH Ha
Hay4yHH, HAYYHO — NPHIOKHH ¥ npuiaokHy. CreBa ONHCaHHE B CHOTBETCTBHE ChC
cripaBKara. :

4.1. Hayuuu npusocH

4.1.1. Cxoaumoctr Ha aaropurbma Ha Merponoauc-Xecrunre. Monte
Kapno meroante 3a Mapkoscku Bepuru (Markov chain Monte Carlo (MCMC))
BKJIFOUBAT KJIaC OT aArOPUTMH 3a NpUOIN3HTENHO NoTyYaBaHe Ha W3Ba/IKM OT JaJIeHO
paznpezaeneHne. AAropuTbMbT Ha Merpononuc-XeCcTHHIC € €AMH OT  Haii-
nonyiaspuure anroputvn Ha MCMC. [lpobaembT 3a CX0AMMOCTTa Ha TO3M
AITOPUTHM € pasrie/iad B jeTaiiin B MoHorpadgusata ,.CX0AMMOCT U NPHIIOKEHHS Ha
anropursma Ha Merpononuc-Xectunre™” (2020). Jlokaszan e pe3ysirar 3a CX0JUMOCT,
(uutupan Ha HUBO Q1 n Q2 BB WOS), n0nbaBall U3BECTHATA TEOPHS 10 BBIIPOCA.
JlokaszaHo e, ue YCJIOBHETO 3a TMOJIOKHMTEIHOCTTa Ha LeJeBOT0O W pabdoTHOTO
pasnpejeneHus B anroputbMa Ha Mertpononuc —XecTurre (0e3 HasaraHe Ha Jpyru
KOHCTPYKTHBHM YCJIOBHS) C€ OKa3Ba JA0CTaTbYHO aIrOPHTBMBT aa Obae cxoasur. Ha
TOBA € MOCBEeTeHa Cbllo M cTaTthaTa ,,CXOAMMOCT Ha aaropuTbma Ha MeTpononuc—
Xectunre” (2020). Jlokasarencrsara Ha TEOPEMHTE, CBbP3aHH ChC CXOANMOCTTA Ha
alroputeMa Ha Metpononuc—-XecTHHre, ca ©OasMpaHm Ha TBBPJACHHS OT
MaTreMaTtHyeckus aHanus3. OT N3/10)KEHHeTOo € ACHO, Ye 1. ac. A-p Paauuna Aurenosa-
CnaBoBa uMa 3a1b1004€HN 3HaHHUA 110 aHAIM3, KOUTO YMEJIO NpHJlara.

B cratuarta ,Kynbak — Jleiibnep MOHOTOHHOCT npu MapKOBCKH BepUIH ¢
yeioue 3a  noapoben Oamanc” (2012) e nokasaHo, uye Kynbak-Jleitbnep
Pa3CTOSHUETO MEXK/1Y JIBE MUILTHOCTH He HapacTsa 3a MapKOBCKM BEpHIH C AApO Ha
npexoa, y0BJIeTBOPABALIO YCIOBHETO 3a nojipoben dananc. B | Hskon cBoiicTea Ha
Kynbak — Jleiibnep orknonennero™ (2020) ca pa3rinesany B JIOrHYECKH pell CBONCTBA
Ha TOBA OTKJIOHEHHE (Pa3CTOAHHETO).

4.1.2. Teopus na TecroBere (Item Response Theory). Pasrsenann ca
CHCTEMHO pas3/IHYHM METO/M 3a OLIeHKAa Ha MapaMeTPUTE KbM HAKOM JIOTHCTHYHH
MOJIENIM, Pa3riek/aHl KaTo YacTHW cjlyyau Ha eJHa oOma cxema (OCHOBEH
BeposTHocTeH mozen). Te3m pesynratu ca ¢ukcupaHu B KHurara ,CXoAuMocCT M
NPUIOKEHH Ha anropuTbMa Ha Merpononuc-Xectunre” (2020), KakTo U B CTaTHHTE
.Notes on the Parameter estimation of some IRT Models by Means of the EM-
algorithm™ (2017) n ,MrepatuBna EAP ouenka Ha napamerpute 3a HAKOH OMHapHU
mojenu ot teopus Ha tecrosere” (2011). Crarusara . Hanexanoct Ha JMAKTHYECKH
tecroBe” (2010) pasrnexkna npoGiema 3a HaACKIHOCT, IOHEKE OTCHCTBHETO Ha
HaaexkaHoCT npaBu Tecta Oesnone3eH. B craruara ,Ouenka va IRT mozenn ¢
HHIMBUIYAIHH HMBA Ha oTratBaHe upe3 ruardopmata BUGS™ (2015) ce npunara
OpMIMHANIEH METO/| 3a olleHKa nocpeacTeom miarpopmara BUGS. Camute mozenm ¢
HHAUBUIYaAJHH HHBa Ha OTraTBaHe, pasrlieknaT TpeTus napamersp oT 3-PL Mojena
B KauyeCTBOTO Ha MWHAMBHAyallHa depra, oOTpa3eHa KaTo JaTEeHTHA ciy4aiiHa
poMeH/nBa, nogobHa Ha crnocobHocTHTe. Te3n mojenu npeanarar crneuuduueH
METO/l 3a perucTpupaHe Ha edexra Ha COLMAIHA JKEJATeIHOCT, KOrato HHAWBUANTE
OTroBapsAT OT CbOOpaKeHUs 3a YYTHMBOCT WM HAKOH JIpyr KOMIIOHEHT Ha 4yxK/ja
npeLeHKa.



4.2. Hay4no — npHI0KHH IPHHOCH

4.2.1. AnocrepHOpPHH NPOTHOCTHYHHM pasnpeaeseHus. ANOCTEPHOPHUTE
MPOrHOCTUYHH pa3npeeiecHUs CThNBAT BbPXY [E€HEpUpaHe Ha roiasM Opoii perniuku
Ha CBIIECTBYBAUIWTE JaHHH, KaTO Bb3 OCHOBA Ha Te3W periMku ce (opmupar
pasnipejesieHus Ha pa3dinuHu (nposepsBaiiy) cratucTukU. Ilo To3m HaumH ce
noJiyyaBa MeToJ 3a IpoBepKa Ha eMMUPHYHATA CLCTOATETHOCT Ha CTATHCTHUECKHS
MOJIe/l, TIOKa3BaiKH JOKOJIKO JaHHMTe ce Bhnucear jgobpe B moaena. B cratusra
LHaKOM cBoiicTBa Ha anocTepHOpPHUTE NMPOrHOCTHYHM pasnpeaenenus (2020) e
JIEMOHCTPHPAHO, Ye B PONATA HA NpOBEpsBalla craTucTHka TpsAdsa Aa Obae n3dpana
HAKOs MsApKa 3a M3MEHYMBOCT, HalpHMEp CTaHAAapTHO OTK/IoHeHue. ToBa Hacousa
KbM HWHTYMTHBHATa npejicTaBa, 4Ye XapakTepHure OCOOEHOCTH Ha JIa/IeHO
pasrnpejienieHne TpsdBa j1a ce TbPCAT B HErOBHUTE OMNallKH.

4.2.2. MonyaaunonHa auHamuka. B crarusra Parameter estimation for the
discrete Kolmogorov population dynamics system™ (2015) ce pasriexia
cneuuduyuHa AMCKpeTHa MoAH(HKalMa Ha nomnyaspHara cucreMa Ha Koamoropos 3a
B3aMMOJIeiiCTBHE Mex1y HAKoaKo Buaa. Jlagena e ¢opmyna, upes cpeicTBara Ha
nuHeliHaTa anreOpa, 3a CTAaTHCTHYECKA OLEHKA Ha rapamMeTpuTe Ha cHCTeMara 4pes
NMONYJISAPHUS METOJ Ha Hal-MainkuTe KBajpaTtH. B kayecTBOTO Ha npuMep no
CBLIECTBO, € Pa3r/IefaHo NPHIOKEHHE HAa BBIPOCHUS MOJEN KbM AMHAMMKaTa Ha
yetupu Banyty — USD, JPE, RUB, CHY B nepnoa Ha OTHOCHTEJIHA HKOHOMHYECKA
cTabUITHOCT.

4.2.3. TecroBa xomoreHHoct. B cratuara ..One method to check the
population homogeneity of a test” (2016) ce npejiara MeToj 3a CTaTHCTHYECKa
NpoBepKa 3a OTChCTBME HA JUCKPHMMHALIMA COPAMO MpejaBapuTesHo 000cobeHH
rpynu (HarmpuMep Moj MiH €THOKYATYPHA NMPHHALIEKHOCT), KOETO MpeacTaBisBa H
camara XOMOTI€HHOCT Ha TecTa. BupXy naHnute ce nanara Hakakbs IRT-mixture
MOJIEJI, C/ieJl KOeTO ce MpociiedsBa JIOKOJKO anocTepHopHaTa Kiacupukauus Ha
HabmoenusTa € cxojHa ¢ obocobenure rpynu. IlpuBesaeH e npumep ¢ peainHd
JlAaHHM 32 OTCBHCTBUE HA AMCKPUMHHALMS 110 T10J1.

4.2.4. BpemeBu pejloBe ¢ TOMKA HA NPOoMsiHA. YCTAHOBABAHETO HA TOYKa Ha
NpoMsiHAa BBHB BPEMEBHM pejloBe, IPeJCTaBAsABa 3ajaya OT CIELHaNeH HHTEpec ¢
NPUIOKEHHE KbM HM3yuBaHe Ha pelakH cbhOMTHA. BpemeBHAT pejl 0OMKHOBEHO ce
Mojlenipa upe3 pasnpejiesieHue Ha IloacoH, a TouykaTa Ha npoMsiHa ce onpejesis KaTo
npoMsiHa B CTOHHOCTTAa Ha napamerspa Ha IloaconoBoto pasiipeaeneHue. KbM Tasu
jajlaya € HacoyeHa craTHaTa .BpemeBH peloBe OT peaku CbOMTHA ¢ TOuka Ha
npomsna” (2021), kbaeTo ca onMcaHM TPH THIMYHM [pHMEpa — 3a aBapuu,
TEPOPHCTUYHHN aTaku ¥ BoeHHHM 3aryOu. Cratuure ,OleHKa HAa BPEMEHHH pE/IOBE C
TOYKa Ha npomsiHa upes argopmara BUGS™ (2014) u  M3cneasane Ha IloacoHoBu
BPEMEHHH pe/IoBE C elHa TOYKA Ha NpoMAHA upe3 cMec oT pasnpenenenus” (2011)
pasriex/ar MeTo/IM 3a HaMHpaHe Ha TaKaBa TOYKa.

4.3. IIpniaoKHH NPHHOCH

4.3.1. Emnupuyna sBepHQHKAUHs HA HAKOH CBOHCTBA Ha 4YeCTOTHATa
BeposiTHOCT. TOBa MpejcTaB/ifsBa OCHOBHA LieJl Ha MoHorpadusaTa . BepostHocTu
cratuctika ¢ kommorsp” (2022). Camara mMoHorpadus MoKe jla ce rnpHeMe Karto
cBoeoOpaseH pecypc 3a npenojapare/icka AeHHOCT, a HEHHOTO ChAbp/KaHHE HAacoyBa



KbM KOHLEIMATA 3@ YECTOTHA BEPOATHOCT M pOJIATAa HA KOMITKOTHPA KaTo YHHKAJICH
reHepaTop Ha TakaBa 110 CMHUCh/Ia HA OCHOBHHUTE ONpe/ie/ieHus. 3a ChIIOTO ¢ OTHACH
M crarusta EMnUpuyHO M3cne/BaHe Ha HAKOM OLEHKH Ha MaKCHMallHO
npasaonogodue™ (2021). Pasrjenanu ca KOMMIOTBPHO HMHTEH3HBHH TNPUMEPH,
OTHECEHH KbM HAKOM pyHAaMeHTalHH TeopemMu. B Apyru npumepH € JIeMOHCTpHpaHa
e)eKTHBHOCTTA Ha CHCTEMHTE 3a KOMITIOTbPHA MaTeMaTHKa CIpAMO HAKOM 3aj1auu.
BOJICIIM /10 0OeMHHN aHATHTHYHH NPECMATAHUS,

4.3.2. I'eorpadgexu uentTsp Ha Penybauka Bwnarapus. B cratnara . Kbae
BCBIHOCT c€ HaMupa reorpadcKuaT LeHTbp Ha bbarapua?” (2021) ce pasrnexnar
ner cBoOOAHO JOCTBIIHM (KbM MOMEHTa Ha nyOJIMKYBaHe) pecypca. npejcTaBsiiuM
pesyaTaTh 3a reorpadekus uenThp Ha Penybiuka bbarapus, KOMTO ce pasinyasar oT
npuerara 3a opuumania Bepeus ot 1991 r. Ilpusenenn ca ckpunrose Ha R, Python u
Wolfram Mathematica. Tasu nyGaukaumus obocHOBaBa W3BeCTHA HEOOXOAMUMOCT OT
npepasriexkiaHe Ha oduuMasHaTa BepcHa 3a reorpackus ueHTbp Ha PeryOnuka
bunrapus.

4.3.3. BusyaauzupaHe Ha JHOEPAJHH HWAH UEHTPAJIMIHPAHH COUHAJIHN
rpynu. B cratnsrta ,,AHann3 Ha HAKON COLMAIHN MpekH upe3 nuargopmara GEPHI™
(2014) ce pasrnexnaar @eiicbyk rpynu ¢ nomomra Ha ratrdopmara Gephi.
Hamepenn ca BH3yalHH XapaKTepHCTHKM (sapo u nepudepus) OoT paBHHHHOTO
npejicTaBsiHe Ha rpada Ha CBBP3aHOCT, KOMTO TMO3BOJIABAT [MPELEHKa I0KOJIKO
rpyIATE MMaT TpakiaaHcku (nudepaneH) MM aAMHHUCTPATHBEH (LIEHTPAIM3MPaH)
Xapaktep. PaHuHHaTa BU3yannsauus € nocpeictsom anroputbhma Force Atlas 2.
['paxkpaHckuTe Tpynu umar cnabo sapo W cuwiHa nepudepus, A0KaTo IpH
LIEHTPATH3HpaHUTE € 00paTHO.

4.3.4. TIporHoCTHYHH BEPOSITHOCTH OT JIHArHOCTHYHH TecToBe. B crartnsra
.Notes on the Prognostic Probabilities of the Medical Tests” (2020) ce mpunara
METOABT Ha ,HauBHHA~  Kiacudukatop Ha beiic Kato cpeAcTBO 3a NpecMsTaHe Ha
MPOrHOCTHYHHUTE BEPOATHOCTH HA THITMYHHTE MHOTOKPATHH MEIMUMHCKH TECTOBE, B
yacTHocT Ha Tecta 3a COVID-19. Pasrnenan e npumep, OTHeCeH KbM JIaHHM 3a
I"'epmanns 3a 2020 roauHa.

4.3.5. ®ynaamentanun pemenns na OJ1Y. Crarusra .Solving Ordinary
Differential Equations by Means of Fundamental Solution™ (2020) #nma
JAMAAKTHYECKH XapakTep, [10Ka3Ball posifTa Ha (YHIaMEHTATHOTO pelieHHe,
CBBP3aHO ¢ jenta  (QYHKUMATA M KOHBOJIOUMOHHOTO  IPOW3BEJICHHE.
DyHIAMEHTAIHOTO pellieHHe OCHIYPSBa HE CaMoO METOJ1 3a KOHKPETHO pellaBaHe Ha
AudepeHInaiiy  YpaBHeHHss C MOCTOAHHM KOe(UIMEHTH, HO W CPeiACcTBO 3a
H3y4yaBaHe Ha TEXHUTE CBOMCTBA.

4.3.6. Toassane Ha nybanunoro xpanmauniie General Social Survey
(GSS). Ta3u 6a3za MoXke Ja ce HAMEPH Ha MHOIO MECTa, HalpuMep B pecypcuTe Ha
Kanndopuuiickn yuusepeuter — bovpkan. Tlogabpka ce 0T MHOTO rojMHH M
npeanara 0e3Bb3ME3HO peajHH JaHHH OT COLMOJIOMMYECKO [poyyBaHe Ha
nacenennero nHa CAIIl [los3BaHeTo Ha Te3M JaHHM B KayeCcTBOTO Ha MpHMEpH
npejcTaB/ABa NOBHUIEH o0lIecTBeH HHTepec. B nocieanara rnasa Ha MOHOrpagusTa
,BEPOATHOCTH M CTATHCTHKA € KOMIIOTBP  Ce€ JaBaT NpHMEPH MMEHO OT
xpanuauuero GSS.



AB. ICKA P. A

[Ipodecnonantara kapuepa Ha . ac. A-p Panuua Anrenopa-CrnaBoBa H3LsIo
e cBbp3aHa ¢ oOpasoBaHHe M nejarormyecka jeiHocr. OT TBOpYeckaTa
apToOMOrpadusi ¥ NpeJIoCTaBeHNTE MaTepuajin CTaBa ACHO, Ye T4 MMa 23 ToJHHH
nearorMyecky CTax W rnopeye o1 13 roJiMHH T8 € YHUBEPCHUTETCKHM MpenojiaBares.
Karo npenoaasaren 8 HBY ,Bacun Jlescku™ npopexia yueOHH 3aHATHUA (JIEKIHH,
YIIpaKHEHHs, CEMECTPHAIHH H3MUTH, MOJArOTBHTE/IHM KypPCOBE) C KYpCaHTH H
CTYAeHTH 0T HaunoHaHus BOGHEH YHHBEPCHTET.

Ot npejcTaBeHara CripaBka € BUAHO, Y€ KaHaAnaaTsT JA-p AHrenosa — CiaBoBa
€ BO/JIMJIA JIEKLIMH M YIIPAKHEHHS 110 MIHPOK CNEKTHP MAaTeMaTH4YeCKH AMCLMIIHHM.
Hucunruiunure, Kouto npenojasa ca: IIpunoxna maremartuka: Buciua maremartuka
nbpBa, BTOpa M Tperta yacTH: M30panu rmaeu ot matematukata. CpeaHara yuyeOHa
HaTOBapeHOCT Ha KaHaujaarta 3a nepuoja 2020-2023 e nan 557 npuBeieHn yaca KbM
yrnpaxxHeHus 1npu Hopmatus 460 yaca.

YyactBana e B paspaborkarta Ha rojsm Opoit yueOHM nporpamiu. JeKIHOHHH
KypcoBe, METOAMYECKH pa3pabOTKH 3a NMPOBEK/1aHe HA CEMeCTPHAIIHH H3MHTH, KaKTo
M B MOJIrOTOBKATa Ha KAHAWJAATCTYACHTCKH KaMITaHUH.

Bb3 ocHOBa Ha HampaBeHWs aHalIM3 CMATaM, Y€ KaHIWAATbT 1o o0sBeHHS
KOHKYpe ™. ac. ja-p Pamua Awnrenosa — CraBoBa OTroBaps HambJIHO Ha

M3UCKBAHMATA Ha 3aKOHAa 3a pa3BUTHE HaA akajeMuuyHus cbctaB B Penybimka
buarapus (3PACPB), Tlpasunnnka 3a npunarane va 3PACPE wn TlpaBunnuka 3a
noadop M pa3BUTHe Ha akageMuuHus cberae B HBY [ Bacun JleBcku™ 3a 3aemane Ha
aKaJIeMHYHaATa JUIbKHOCT ,JIOLEHT .

B pesynrar Ha ToBa HaMHpaM 3a OCHOBATEJIHO /la /1aM CBOATA NOJA0MCUMEIHA
OueHKa M J1a NpenopbyaM Ha HAYYHOTO JKYPH Ja npeaiokn Ha PakynTeTHHS ChBET
Ha Paxynrer . Jlornctuka u Texnonorun™ npu HBY , Bacun Jlescku™ oa uzbepe ra.
ac. a1-p PAJIMIIA JIOBOMHWPOBA AHI'EJIOBA — CJIABOBA Ha akanemuuHata
JUTBKHOCT 0ouenm™ B HBY ,Bacun Jlescku™ B Obsact Ha Bucuie obpaszoBanue: 5.
Texnunueckn Hayku, Ilpodecnonanno wnanpasnenue: 5.13. O6mo HHXKeHepCTBO,
Hayuyna crneuwanHocT: . MareMaTHyecko MoJelHpaHe MW [PUIOKEHHE Ha
mMareMarukara®.

31.08.2023 r. Pelensenr:

rp. Benuko TspHoBO (npog. a-p 'ang Hakoga)



REVIEW

by Prof. Galya Vasileva Nakova, PhD

Department of Algebra and Geometry,
Faculty of Mathematics and Informatics, St. Cyril and St. Methodius University of
Veliko Tarnovo

for the competition for holding the academic position of “Associate Professor™,
Area of Higher Education: 5. Technical sciences, Professional field: 5.13. General
engineering (,.Mathematical modeling and application of mathematics *),
announced in the State Gazette issue 45/23.05.2023 from National Military
University Vasil Levski, Faculty of Logistics and Technologies, Department of
Communication and Information Systems

L _DATA FOR THE COMPETITION

In the competition for the academic position “Assaciate Professor”, announced
in the above-described issue of the State Gazette, for the needs of the department
Communication and Information Systems, as the only candidate participated Chief
Assistant Professor Ralitsa Lyubomirova Angelova-Slavova, PhD.

By order RD-02-770 dated 07.07.2023 of the Head of Vasil Levski National
Military University (NMU), I have been appointed as a member of the Scientific Jury
for this competition. According to the decision of this jury (Protocol #1/01.08.2023) 1
was chosen to write a review for the competition.

In my role as a member of the Scientific Jury, I have gained access to the
documents attached to the application of Chief Assistant Professor Dr. Ralitsa
Angelova - Slavova to the Head of the National Military University for participation
in the competition. A documents verification commission from NMU has established
their regularity and found that the candidate has fulfilled the Minimum National
Requirements (MNR) under Art. 2b, para. 2 and 3 of the Act on Development of the
Academic Staff in the Republic of Bulgaria (ADASRB) and the additional university
requirements under Art. 5 of the Rules for the Selection and Development of the
Academic Staff (RSDAS) at the Vasil Levski National Military University. The
presented set of documents and materials enables an objective and complete
evaluation of the candidate in accordance with the requirements of the Act on the
Development of the Academic Staff in the Republic of Bulgaria, the Rules for the
Implementation of the ADASRB and RSDAS at the National Military University.

Ralitsa Lyubomirova Angelova - Slavova was born on September 30, 1976 in
Veliko Tarmmovo. From 1994 to 1999, she studied at the Faculty of Mathematics and
Informatics of the St. Cyril and St. Methodius University of Veliko Tarnovo, where
she graduated with a master's degree in the specialty Mathematics and Informatics



and professional qualification Teacher in Mathematics and Informatics, with success
in the state exams 5.67.

From 1999 to September 2009, she worked as a teacher at the N. J. Vaptsarov
Technical School of machine-building in the town of Debelec. After participating in a
competition, from 01.12.2009 she was appointed to the position of “Assistant™ at the
Vasil Levski National Military University, Faculty General Armed Forces,
Department Natural and Mathematical Sciences.

In 2013, she was enrolled as a doctoral student in an independent form of study
in the doctoral program of Informatics at the Department Computer Systems and
Technologies of the Faculty of Mathematics and Informatics at the St. Cyril and St.
Methodius University of Veliko Tarnovo.

In 2014, she defended her dissertation on the topic “Applied Aspects of
Probability Models from Test Theory” and obtained an educational and scientific
degree “Doctor” (ESD) in the Area of Higher Education: 4. Natural sciences,
mathematics and informatics, Professional field: 4.6. Computer Science and
Informatics. On October 6. 2015, she was appointed to the position of “Chief
Assistant Professor” at the Vasil Levski National Military University, Faculty
General Armed Forces, Department Communication and Information Systems.

Ralitsa Angelova-Slavova completed 9 courses and acquired additional
qualifications for which she has the relevant certificates. She is fluent in written and
spoken English at B2 level. She participated in 7 research projects, of which 4 are
national and 3 are in-house, funded by NMU. She held the positions of expert (in |
national project), curriculum development teacher (in 1 national project), team
member (in 3 in-house projects) and trainee in 2 national projects.

The given biographical data show that the candidate satisfies the requirements
of Art. 24, paras. 1 and 2 of ADASRB.

! A !
COMPETITION

According to the attached lists of scientific research publications submitted for
the competition, Chief Assistant Professor Dr. Ralitsa Angelova - Slavova
participates in the current competition with the following scientific works: Isingle-
authored monograph, which is presented as a habilitation thesis; 1 single-authored
book based on a defended dissertation for the educational and scientific degree
“Doctor™; 18 articles, of which 5 are single-authored and 13 co-authored. Five of the
publications are written in English, the rest of them in Bulgarian. According to the
report on the implementation of the minimum national requirements under Art. 2b
para. 2 and 3 of ADASRB for the academic position of “Associate Professor™ in the
Area of Higher Education: 5. Technical sciences, Professional field: 5.13. General
engineering, 1 accept as equal the participation of the candidate in all papers in
which she is a co-author. All scientific research publications for participation in the
competition do not repeat those presented for the acquisition of the ESD *Doctor™,
as well as for the academic position of “Chief Assistant Professor™.

The monographs are written in a precise scientific style and have both a
theoretical and a practical orientation, which makes them a potential educational and



methodological material,

The monograph “Probability and Statistics with a Computer” (2023) examines
some sections of probability theory and mathematical statistics. The exhibition is tied
to the use of a computer. It has been developed in a volume of 193 pages, formed into
a table of contents, a preface, 14 chapters, a conclusion and a list of references. It
provides 137 separately formulated examples, along with more examples in running
text. It contains 46 more scripts, 50 figures and 41 tables. There are considered 36
theorems and 38 statements of a general nature. A total of 234 sources are cited in the
literature, of which 43 are in Cyrillic and 191 are in Latin. The main emphasis is on
the computer. Along with its presence in numerical and symbolic computations, it is
also tied to its role as a frequency probability reproducer. In the last chapter,
examples from the social sciences are given, using data from the General Social
Survey database. The material is presented pragmatically in a concise style, where
specific theoretical features of formal probability theory are located. A convincing
empirical illustration of some basic results of frequency probability is obtained, The
text is aimed at those interested in what the computer brings to mathematics.

The book “Convergence and Applications of the Metropolis-Hastings
Algorithm™ (2020), although built on parts of the dissertation “Applied Aspects of
Probabilistic Models from Test Theory™ (2014), differs significantly from it and has
the character of an independent work . The book is developed in a volume of 116
pages, formed in contents, preface, 4 chapters, conclusion and list of literature. It
contains 16 separately formulated examples, 18 figures, 2 tables. There are
considered 4 theorems and 18 statements of a general nature. A total of 264 sources
are cited in the literature, of which 31 are in Cyrillic and 233 are in Latin. Reading
requires a basic knowledge of mathematics and computer science. The main goal,
without pretensions to exhaustiveness, is a kind of popularization of two of the most
important computer-intensive algorithms - that of Metropolis-Hastings and the EM-
algorithm (Expectation Maximization). In the first chapter, the Metropolis—Hastings
algorithm is considered and a specific convergence result is proved. In the second
chapter, the Gibbs algorithm (Gibbs Sampler) is considered. The third chapter is
devoted to the naturally coupled EM-algorithm. The problem of clustering with the
use of Gaussian mixtures is considered. In the last fourth chapter, a specific
application of the two algorithms to the problem of finding a point of change in time
series is given. A solution based on the specialized openBUGS platform is shown..

The publications are in editions with an available publisher number appearing
in the national reference list of modern Bulgarian scientific publications with
scientific review of the National Center for Information and Documentation
(NACID), such as Collection of reports from the Annual University Scientific
Conference of Vasil Levski NMU, Yearbook of NMU, Proceedings of the spring
annual conference of the Union of Mathematicians in Bulgaria, May readings of the
Union of Scientists in Bulgaria, Proceedings of the scientific conference with
international participation MATTECH 2010,

By way of information, a list and links to 11 other publications related to
obtaining the ESD “Doctor” in Profesional field: 4.6 Informatics are provided.

I will especially note that a large part of the citations submitted for



participation in the competition are in prestigious journals, such as Journal on
Uncertainty Quantification (WoS, Q2), Journal of the American Statistical
Association (WoS, Ql), Journal of Nonlinear Modeling and Analysis , Acta
Mathematica Scientia (WoS, Q2), Proceedings of International Conference on
Communications, Electromagnetic and Medical Applications (SCOPUS),
Pedagogical Almanac: Pedagogical Journal of Veliko Tarnovo University.

The declaration under Art. 53, para. 1, item 5 of the Rules for the
implementation of the ADASRB for absence of plagiarism indicates the absence of
proven plagiarism in the submitted scientific works in accordance with the law. There
are no data or signals of plagiarism in the author's publications submitted for
participation in the competition.

The presented scientific production meets the minimum national requirements
under Art. 2b para. 2 and 3 of the ADASRB for the academic position “Associate
Professor” in the Area of Higher Education: 5. Technical sciences, Professional field:
5.13. General engineering. The reasons for this in detail are:

1) From the NACID website it can be seen that Ralitsa Angelova — Slavova
meets the minimum requirements for the ESD “Doctor™ (registered in Profesional
field: 4.6), available dissertation 50 points and two publications with a total of 36
points (actually 48), with 30 required. i

2) She has held the teaching position of “Assistant/Chief Assistant Professor™
for no less than two years - according to information from NACID, the candidate has
held the position of “Chief Assistant Professor™ since 06.10.2015.

3) According to group of indicators A — she has 50 points, by 50 needed.

4) According to group of indicators V - she has 100 points, by 100 needed.

5) According to group of indicators G — she has 246 points, by 200 needed.

6) According to group of indicators D — she has 68 points, by 50 needed.

The attached reference for fulfillment of the requirements under Art. 2b, para.
5 of the ADASRB for the occupation of the academic position of “Associate
Professor™ in the Area of Higher Education: 5. Technical sciences, Professional field:
5.13. General engineering in accordance with the Rules for the Selection and
Development of the Academic Staff at the Vasil Levski National Military University
shows that the candidate also fulfills the additional requirements for occupying the
academic position of “*Associate Professor” from these rules.

As a result of the above, I find that Chief Assistant Professor Dr. Ralitsa
Angelova - Slavova fully satisfies all the formal requirements for the academic
position of “Associate Professor”, provided for in art. 24 of the ADASRB and Art. 53
of the Rules for the implementation of the ADASRB.

4 .’Tl
The scientific results, published in the publications presented for the
competition, relate primarily to some applications of mathematical statistics and
ordinary differential equations. I agree in essence with the statement of contributions
submitted for participation in the competition by the candidate, based on which, they
can be divided into scientific, scientific - applied and applied. A description follows



in accordance with the reference.

4.1. Scientific contributions

4.1.1. Convergence of the Metropolis-Hastings algorithm. Markov chain
Monte Carlo (MCMC) methods include a class of algorithms for approximating
samples from a given distribution. The Metropolis-Hastings algorithm is one of the
most popular MCMC algorithms. The convergence problem of this algorithm is
discussed in detail in the monograph *“Convergence and Applications of the
Metropolis-Hastings Algorithm™ (2020). A convergence result, (cited at Q1 and Q2
level in WoS) is proved, supplementing the known theory on the matter. It is proved
that the condition for the positivity of the target and work distributions in the
Metropolis-Hastings algorithm (without imposing other constructive conditions) turns
out to be sufficient for the algorithm to be convergent. The article “Convergence of
the Metropolis—Hastings algorithm™ (2020) is also devoted to this. The proofs of
theorems related to the convergence of the Metropolis—Hastings algorithm are based
on statements from mathematical analysis. It is clear from the exposition that Chief
Assistant Professor Dr. Ralitsa Angelova-Slavova has in-depth knowledge of
analysis, which she skilfully applies.

In the article “Kullback—Leibler monotonicity for Markov chains with detailed
balance condition™ (2012) it is shown that the Kullback—Leibler distance between two
densities does not increase for Markov chains with a transition kernel satisfying the
detailed balance condition. In “Some properties of the Kullback—Leibler divergence™
(2020) properties of this divergence (the distance) are discussed in a logical order.

4.1.2. Item Response Theory. Systematically different methods for estimating

the parameters of some logistic models, considered as particular cases of a general
scheme (basic probabilistic model), are considered. These results are fixed in the
book “Convergence and Applications of the Metropolis-Hastings Algorithm™ (2020)
as well as in the articles “Notes on the Parameter estimation of some IRT Models by
Means of the EM-algorithm™ (2017) and “Iterative EAP parameters estimation for
some binary models from the Item Response Theory™ (2011). The article “On the
Reliability of Didactic Tests™ (2010) addresses the issue of reliability because the
absence of reliability renders the test useless. The article “Estimation of IRT models
with individual guessing levels using the BUGS platform™ (2015) applies an original
estimation method using the BUGS platform. The individual guessing level models
themselves consider the third parameter of the 3-PL. model as an individual trait
captured as an ability-like latent random variable. These models offer a specific
method of capturing the social desirability effect when individuals respond out of
politeness considerations or some other component of another's judgment.

4.2. Scientific - applied contributions

4.2.1. Posterior predictive distributions. Posterior predictive distributions
rely on generating a large number of replicates of the existing data, and based on
these replicates, distributions of various (test) statistics are formed. This provides a
method for testing the empirical validity of a statistical model, showing how well the
data fit the model. In the article “Some Properties of Posterior Predictive
Distributions™ (2020) it is demonstrated that some measure of variability, such as the
standard deviation, should be chosen as a test statistic. This points to the intuitive



notion that the characteristic features of a given distribution should be sought in its
tails.

4.2.2. Population dynamics. The article “Parameter estimation for the discrete
Kolmogorov population dynamics system™ (2015) considers a specific discrete
modification of the popular Kolmogorov system of interaction between several
species. A formula is given, by means of linear algebra, for the statistical estimation
of system parameters by the popular method of least squares. As an example in
essence, an application of the model in question to the dynamics of four currencies -
USD, JPE, RUB, CHY in a period of relative economic stability has been examined.

4.2.3. Test homogeneity. In the article “One method to check the population
homogeneity of a test” (2016), a method is proposed for statistical verification of the
absence of discrimination against previously identified groups (for example, gender
or ethno-cultural affiliation), which represents the very homogeneity of the test. An
IRT-mixture model is imposed on the data, after which it is tracked how similar the
posterior classification of the observations is to the distinct groups. An example with
real data on the absence of gender discrimination is provided.

4.2.4. Time series with a change point. Establishing a change point in time
series is a problem of special interest with application to the study of rare events. A
time series is usually modeled by a Poisson distribution, and a change point is
defined as a change in the parameter value of the Poisson distribution. The article
“Time series of rare events with a change point™ (2021) is aimed at this problem,
where three typical examples are described - for accidents, terrorist attacks and
military losses. The articles “Estimation of time series with a change point using the
BUGS platform™ (2014) and “Investigation of the Poisson time series with one
change point by means of distribution mixture™ (2011) discuss methods for finding
such a point.

4.3. Applied Contributions

4.3.1. Empirical verification of some properties of frequency probability.
This is the main goal of the monograph “Probability and Statistics with a Computer™
(2022). The monograph itself can be taken as a kind of teaching resource, and its
content points to the concept of frequency probability and the role of the computer as
a unique generator of such in the sense of the basic definitions. The same applies to
the article “Empirical study of some maximum likelihood estimations™ (2021).
Computer-intensive examples are discussed, referred to some fundamental theorems.
Other examples demonstrate the effectiveness of computational mathematics systems
for some problems involving large analytical calculations.

4.3.2. Geographical center of the Republic of Bulgaria. In the article
“Where is the geographical center of Bulgaria actually located?” (2021) five freely
available (at the time of publication) resources presenting results for the geographic
center of the Republic of Bulgaria that differ from the accepted official version from
1991 are considered. R, Python and Wolfram Mathematica scripts are provided. This
publication substantiates a certain need to revise the official version for the
geographical center of the Republic of Bulgaria.

4.3.3. Visualizing liberal or centralized social groups. The article “Analysis
of some social networks using the GEPHI platform™ (2014) examines Facebook



groups using the Gephi platform. Visual features (core and periphery) from the planar
representation of the connectivity graph are found, which allow judging the extent to
which groups have a civil (liberal) or administrative (centralized) character. The
planar visualization is by means of the Force Atlas 2 algorithm. Civic groups have a
weak core and a strong periphery, while the centralized ones have the reverse.

4.3.4. Prognostic probabilities of diagnostic tests. The article “Notes on the
Prognostic Probabilities of the Medical Tests” (2020) applies the naive Bayes
classifier method as a means of calculating the prognostic probabilities of typical
multiple medical tests, in particular the COVID-19 test. An example related to data
for Germany for 2020 is discussed.

4.3.5. Fundamental solutions of ODE. The article “Solving Ordinary
Differential Equations by Means of Fundamental Solution™ (2020) is didactic in
nature, showing the role of the fundamental solution related to the delta function and
the convolutional product. The fundamental solution provides not only a method for
concretely solving differential equations with constant coefficients, but also a means
of studying their properties.

4.3.6. Using the General Social Survey (GSS) public repository. This
database can be found in many places, for example in the resources of the University
of California - Berkeley. It has been maintained for many years and offers free real
data from the US Population Survey. The use of these data as examples is of
heightened public interest. In the last chapter of the monograph “Probability and
Statistics with a Computer” examples are given namely from the GSS repository.

5. TEACHING ACTIVITIES

The professional career of Chief Assistant Professor Dr. Ralitsa Angelova-
Slavova is entirely related to education and pedagogical activity. From the creative
autobiography and the materials provided, it is clear that she has 23 years of teaching
experience and more than 13 years she has been a university teacher. As a teacher at
Vasil Levski National Military University, she conducts classes (lectures, exercises,
semester exams, preparatory courses) with cadets and students from the National
Military University.

From the presented reference, it is clear that the candidate Dr. Angelova —
Slavova led lectures and exercises on a wide range of mathematical disciplines. The
disciplines she teaches are: Applied mathematics; Higher mathematics first, second
and third parts; Selected chapters of mathematics. The average study load of the
candidate for the period 2020-2023 is more than 557 reduced hours to exercises with
a norm of 460 hours.

She participated in the development of a large number of study programs,
lecture courses, methodological developments for conducting semester exams, as
well as in the preparation of candidate student campaigns.

Based on the analysis, I regard that the candidate for the announced
competition Chief Assistant Professor Dr. Ralitsa Angelova-Slavova fully meets the



requirements of the Act on Development of the Academic Staff in the Republic of
Bulgaria, the Rules for the implementation of the Act on Development of the
Academic Staff in the Republic of Bulgaria and the Rules for the Selection and
Development of the Academic Staff at the Vasil Levski National Military University
for holding the academic position of “Asociate Professor”.

As a result, I find it reasonable to give my positive assessment and
recommend to the Scientific Jury to propose to the Faculty Council of the Faculty of
Logistics and Technologies at the Vasil Levski National Military University to elect
Chief Assistant Professor Dr. RALITSA LYUBOMIROVA ANGELOVA -
SLAVOVA at the academic position of “Associate Professor” at the Vasil Levski
National Military University in the Area of Higher Education: 5. Technical Sciences,
Professional field: 5.13. General Engineering, Scientific speciality: Mathematical
Modeling and Application of Mathematics.

31.08.2023 r. Reviewer:

Veliko Tarnovo (Prof. Galya Nakova)



