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Apstrakt: Porezna analiza i predviĽanje prihoda 

je od izuzetne (najveĺe) vaģnosti kako bi se 

osigurala odrģivost  fiskalne politike. MeĽutim, 

mjere poduzete za suzbijanje ġirenja nedavne 

pandemije predstavlʿaju neviĽeni izazov za 

ustalʿene modele i pristupe. Ovaj rad predlaģe 

model za predviĽanje poreznih prihoda u 

Bugarskoj za fiskalne godine 2020-2022. izraĽen u 

skladu s preporukama MeĽunarodnog monetarnog 

fonda o skupu podataka koji pokriva razdoblʿe 

izmeĽu 1995. i 2019. Studija dalʿe razmazra 

stvarnu pouzdanost sluģbenih bugarskih prognoza, 

suprotstavlʿajuĺi te brojke odgovarajuĺim 

procijenjenim modelima. Kvantitativni rezultati 

ove studije potvrĽuju pretpostavlʿeni negativni 

uticaj pandemije na porezne prihode i dokazuju da 

se statistika moģe prilagoditi kako bi se proizvele 

doslʿedne prognoze prihoda ļak i u relativno 

neistraģenom sluļaju Bugarske koja nudi nove 

uvide kreatorima politike i zagovornicima. 

Klʿuļne rijeļi: Prognoza, oporezivanje, PDV, 

porez na dohodak graĽana, Bugarska 

1. UVOD 

1.1. Kako pandemija mijenja prognoze 

Tijekom posljednjih godinu dana sluģbene i 

akademske prognoze nisu mogle toļno predvidjeti 

barem opĺi trend koji dolazi iza nadolazeĺih 

kretanja. Nagrizale su samopouzdanje toliko da je 

Odjel za fiskalne poslove (FDA) MeĽunarodnog 

monetarnog fonda (MMF) upozorio da najļeġĺe 

koriġtene tehnike predviĽanja poreznih prihoda 

neĺe biti dovoljne da se shvati glavni pad poreznih 

prihoda koji ĺe pandemija prouzroļiti u veĺini 

zemalja (IMF FAD 2020, 1) . 

Sliļna pitanja veĺ neko vrijeme zbunjuju 

ekonomsku politiku. Stoga novi modeli fiskalnog 

predviĽanja mogu iskoristiti vaģne korake prema 

novim modelima (Demertzis i Viegi 2008; 

Brubakk i Sveen 2009; Alessi i ostali 2014)  u 

podruļju predviĽanja monetarne politike  

(Demertzis i Viegi 2020; Demertzis i Dominguez-

Jimenez 2020) . Ipak, ovo veliko znanje samo po 

sebi nije rjeġenje, jer niļim ne umanjuje novinu 

naļina na koje pandemija utjeļe - i nastavit ĺe - na 

ekonomiju. Ġtoviġe, pogled preko ograde ne moģe 

biti rjeġenje jer predviĽanje poreznih prihoda 

oļituje viġe od nekoliko osobitosti. Stoga ovaj rad 

pokuġava uspostaviti izvediv pristup predviĽanju 

poreznih prihoda kombinirajuĺi FAD-ove 

preporuke i uvide iz nefiskalnih predviĽanja. 

1.2 Pozadina studije 

Ovaj se rad fokusira na Bugarsku, malo, otvoreno i 

relativno zaostalo gospodarstvo. Unatoļ ļlanstvu u 

EU, zemlja kova vlastitu valutu: bugarski lev 

(BGN). BGN je vezan za euro (ú) po fiksnom 

teļaju (1,98 BGN za 1 ú)  (NS-RB 2020) . 

U 2019. BDP je bio oko 60 milijardi eura  (NSI 

2020b)  ili 8.701 ú po stanovniku  (NSI 2020a) . 

Bugarska je najsiromaġnija zemlja EU-a po 

standardima kupovne moĺi, koja iznosi 53% 

prosjeka EU-a (EUROSTAT 2021a). Nadalje, 

dokumentirano gospodarstvo ne predstavlja 

cjelokupnu aktivnost Bugara s obzirom na to da 

procjene stavljaju sivu ekonomiju oko 21% BDP-a  

(Ivanov 2021), s vrhovima za zapoġljavanje  

(Toteva 2021)  i duhan do 50%  (Mediapool.bgôs 

Editors 2020). 

U posljednjem desetljeĺu (2009- 2019) porezni 

prihodi rasli su u prosjeku za 2,45% na godiġnjoj 

razini. Ove brojke znatno zaostaju za prosjeļnim 

godiġnjim rastom BDP-a od 5,10% u istom 

razdoblju. Dakle, omjer poreza i BDP-a 

kontinuirano se smanjivao za viġe od 6,5%, 
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dodirujuĺi dno u 2015. godini. Porezni prihodi 

Bugarske takoĽer su loġiji u odnosu na zemlje EU 

koje su ļlanice OECD-a, ali ne i Eurozone. Tamo 

su 2010. godine nominalni porezni prihodi porasli 

kao udio u BDP-u za prosjeļno 3,25% godiġnje. 

Raġļlanjivanje prihoda u tablici 1 pokazuje da je u 

2019. doġlo do djelomiļnog poboljġanja poreznih 

prihoda. MeĽutim, ovaj je razvoj bio prijenos puke 

pozitivne dinamike GPD-a  (NSI 2020b)  a ne 

voĽena politikom. Ġtoviġe, ovaj je dolazak donio 

relativno malo sredstava, a fiskalni multiplikatori u 

svakom ĺe sluļaju biti manji (Karagyozova-

Markova, Deyanov, i Iliev 2013, 30) . 

Neuļinkovitost fiskalne politike dijelom je 

posljedica visokog stupnja neformalnosti, koji 

odreĽuje poteġkoĺe u naplati poreza (Rosser, 

Rosser, i Ahmed 2000, 160)  kao i mobilizacija 

prihoda  (Dellas i ostali 2017) . 

 

 

Tabela 1 Izvor: Zakon o drģavnom proraļunu Republike Bugarske za 2010. godinu; 2016; 2017; 2018; i 

2019. 

 

MeĽutim, gotovo je sigurno da ĺe kriza izazvana 

mjerama protiv zaraze prouzroļiti znaļajne 

gubitke poreznih prihoda. Sa svim vjerojatnostima, 

oporavak neĺe biti na vidiku barem do 2021. 

Dakle, politiļki izbori prikladni za poticanje novog 

rasta trebaju hrabru srednjoroļnu perspektivu koja 

obuhvaĺa fazu oporavka od krize (Demertzis 2021) 

. Stoga je razumijevanje dinamike poreznih 

prihoda kljuļno za bugarske kreatore politike i 

graĽane. 

1.3 Ciljevi istraģivanja 

Cilj ovog istraģivanja je predvidjeti prihode 

ostvarene porezom na dodanu vrijednost (PDV) i 

porezom na dohodak (personal income tax, PIT) za 

fiskalne godine 2020-2022. Pritom je ovaj rad 

predvidio i indikacije dane od MMF-ovog FAD-a i 

nove metodologije ESB-a. 

Drugi odjeljak opisuje osnovni scenarij 

zanemarivanja pandemije i u kojem se politike ne 

mijenjaju znaļajno. U osnovi ove prognoze je 

tehnika poznata kao autoregresivni integrirani 

pokretni prosjek (Autoregressive integrated 

moving average, ARIMA).  

Treĺi odjeljak zalazi u realniji scenarij, priznajuĺi 

utjecaj pandemije i nastojeĺi ukljuļiti uļinke 

proizaġle iz politika usvojenih za njezino 

suzbijanje. Ovdje procjene priznaju veĺi stupanj 

samovolje i osporljivosti zbog potrebnih 

Ăsubjektivnih prilagodbiñ radi objaġnjavanja 

dogaĽaja koji Ănisu zabiljeģeni modelomñ (IMF 

FAD 2020, 8) za osnovni scenarij. Nude se 

obrazloģene procjene za niz parametara koji se 

zatim unose u multivarijacijski regresijski model 

za predviĽanje prihoda. Te se dvije prognoze zatim 

usporeĽuju jedna s drugom i sluģbenim vladinim 

prognozama iz proteklih godina. Modeli su 
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provjereni pomoĺu nekoliko statistika pogreġaka ï 

uglavno korijena srednje kvadratne pogreġke (root 

mean squared error, RMSE) ï, Diebold-

Marianova (DM) testa i Theil's U statistike (  

2. PODACI I METODOLOGIJA  

2.1 Prikupljeni podaci 

Koriġtene vremenske serije obuhvaĺaju godine od 

1995. do 2019. Dva predviĽena scenarija 

pokuġavaju predvidjeti prihod od poreza na 

dohodak (porez na dohodak) i prihod od poreza na 

dodanu vrijednost (PDV) u razdoblju 2020.-2022. 

Gdje je to potrebno zbog oskudnih podataka (npr. 

U vezi s troġarinama i carinama) , u tekstu su 

objaġnjene potrebne pribliģne vrijednosti. 

Prvo, ARIMA model za obje vremenske serije 

procjenjuje se slijedeĺi sve naznake koje nude 

glavna djela u literaturi  (Tiao i Box 1981; Harvey 

i Todd 1983; Box i ostali 2016). Ovaj se pristup 

produktivno koristio u procjeni poreznih prihoda 

opĺenito u gospodarstvima u nastajanju 

(Streimikiene i ostali 2018)  a posebno tranzicijske 

ekonomije  (Legeida i Sologoub 2003) . 

Kad god bi treĺa varijabla trebala utjecati na 

prihod, uzroļno-posljediļna povezanost i 

usmjerenost dokazuju se primjenom Granger-ovog 

(G-cauality) testa (Granger 1969) . Ova tehnika 

takoĽer pronalazi ġiroku primjenjivost na analizu 

oporezivanja (Heckelman 2000; Tosun i Abizadeh 

2005) . 

Konaļno, robusnost modela procijenjena je putem 

RMSE (Nau 2014; Streimikiene i ostali 2018) , 

DM testovi  (Diebold i Mariano 2002) , i Theil's U 

statistike  (DoT Australia 2008) . 

2.2 Jedinstveni test korijena 

Prvi je korak provjera stacionarnosti niza 

podataka. Postoje razliļiti naļini kojima se 

dokazuje je li skup podataka stacionaran traģenjem 

jediniļnog korijena. Ovdje koriġteni test 

proġirenog Dickey-Fullera (ADF) vjerojatno je 

najļeġĺi od takvih dokaza u akademskim 

krugovima do danas. (Dickey i Fuller 1979; 1981; 

Streimikiene i ostali 2018, 728) . 

 

2.3 Multivarijan tna linearna regresija 

Postoji nekoliko naļina za opis multivarijantne 

linearne regresije. Ono ġto je najvaģnije, moģe se 

birati izmeĽu skalarnog oblika i matrica. Odluļivġi 

se za potonje, takav se model moģe izgraditi u 

nekoliko koraka  (Arminger, Clogg, i Sobel 1995, 

97)  i saģeti u sljedeĺu jednadģbu: 

 

Stacionarnost je korisno svojstvo s obzirom na 

ispunjavanje (ili pretpostavku) da su ispunjene tri 

pretpostavke multivarijantne regresije (Isto, 98ï

99). 

2.4 Autoregresivni model integriranog 

pokretnog prosjeka (ARIMA)  

Jedna od najboljih tehnika za predviĽanje buduĺih 

vrijednosti u vremenskim serijama je ARIMA 

model. Njegova je osnova mjeġoviti postupak koji 

ukljuļuje autoregresivnu (autoregressive, AR) i 

komponentu pokretnog prosjeka (moving average, 

MA). Element AR je takav da se "trenutna 

vrijednost procesa izraģava kao konaļni, linearni 

agregat prethodnih vrijednosti procesa i sluļajni 

ġok" (Box i ostali 2016, 8ï9)  Stacionarni AR 

postupak se podrazumijeva vraĺanje  

(Kirchgªssner, Wolters, i Hassler 2013, 44) . 

Suprotno tome, MA komponenta izraģava svako 

odstupanje od proġlih vrijednosti kao "linearno 

ovisno o konaļnom broju prethodnih" vrijednosti 

(Box i ostali 2016, 9) . Oļito je da se MA procesi 

ne vraĺaju u prosjek. Dakle, ARMA postupak 

djelomiļno apsorbira egzogene ġokove putem AR 

komponente, dok ih trajno modificira zbog one 

MA. Model se moģe generalizirati 

kao model gdje  odreĽuje koliko 

se puta proces mora integrirati prije nego ġto 

postane miran. 

2.5 Pogreġke u prognozi 

Za procjenu relevantnosti pogreġke predviĽanja 

ARIMA modela koriste se razne tehnike u odnosu 

na sluģbene prognoze i alternativne modele: 

RMSE, koji se smatra Ănajpouzdanijimñ takvih 

pokazatelja  (Streimikiene i ostali 2018, 731) , 

Theilôs U  (DoT Australia 2008, 7ff) i DM testovi. 

2.6 Granger-ov test uzroļnosti 

U rjeġavanju kako promjene ponaġanja i politike 

izazvane pandemijom utjeļu na porezne prihode, 

potrebno je utvrditi uzroļnost izmeĽu varijabli. 

Tehnika koja je usvojena za to je test G-causality 

koji se temelji na uobiļajenoj regresiji najmanjih 

kvadrata (Granger 1969) .  

3. PROCJENE I RASPRAVA 

3.1 Stacionarnost 

Stacionarnost podataka kljuļna je za koriġtenje 

ARIMA modela i drugih analognih tehnika. ADF 

test pokazuje da su i PDV i PDV nestalni na razini. 

Korijen jedinice moģe se ukloniti jednom 

diferencijacijom. 

3.2 Osnovna prognoza 

ARIMA model koristi se za potrebe predviĽanja 

uzimajuĺi u obzir cjelokupnu vremensku razliku u 

skupu podataka koja ide od 1995. do 2019. i za 
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PDV i za porez na dohodak. Funkcija auto-

korelacije (auto-correlation function, ACF) i 

djelomiļni ACF (partial ACF) pokazuju da je 

model koji najbolje odgovara. 

Na taj bi se naļin prihodi od poreza na dohodak od 

poreza na dohodak prognozirali u iznosu od 1,92 

milijarde eura, s prosjeļnim godiġnjim rastom od 

7,87% u razdoblju 2020.-2022. Analogno tome, 

prihodi od PDV-a bili bi 5,78 milijardi eura i u 

prosjeku bi imali 6,68% godiġnjeg rasta. 

3.3 Scenarij politike - Pribliģavanje stvarnosti 

Alternativne prognoze moraju uzeti u obzir 

ļinjenicu da su ljudi fiziļki sprijeļeni da napuste 

svoje domove, s nepredvidivim uļincima na 

njihovu sposobnost zarade. Ġtoviġe, buduĺi da je 

sama izazvana, kriza postavlja nove upitnike. 

Istina, neki su sektori profitirali od trenutne 

situacije.  

MeĽutim, nova radna mjesta mogu osigurati manje 

od treĺine otkaza u naprednim gospodarstvima 

(Barrero, Bloom, i Davis 2020, 11)  i nejednakost 

ovog "oporavka u obliku slova K"  (Telarico 2021)  

je neporeciv. 

Sveukupno, utjecaj na potroġnju i dohotke 

vjerojatno ĺe biti joġ veĺi u manje razvijenim 

zemljama  (Estupinan i Sharma 2020)  smanjenjem 

'sivih' aktivnosti koje siromaġnim kuĺanstvima 

donose prihode od preģivljavanja  (Narula 2020) . 

Ġtoviġe, vjerojatnije je da ĺe kriza pogoditi mlade i 

ģenske radnike (Blustein i ostali 2020; 

Chakraborty 2020; ILO 2020) . 

3.4 Porez na dodanu vrijednost 

PDV je glavni izvor poreznih prihoda za bugarski 

proraļun. Njegovi regresivni uļinci, zbog veĺe 

sklonosti siromaġnih kuĺanstava da konzumiraju 

(Carroll i Kimball 1996; Carroll i ostali 2017; 

Morozumi i Acosta Ormaechea 2019; Fisher i 

ostali 2020) , dobro su poznati i prouļavani  

(Tamaoka 1994, 60ï69; Kato 2003, 3) . MeĽutim, 

pandemija je pokazala koliko potroġnja moģe biti 

fleksibilna prema dolje (Brinca, Duarte, i Faria-e-

Castro 2020)  kada egzogeni ġok istovremeno 

pogaĽa i potraģnju i ponudu u brojnim sektorima  

(Guerrieri i ostali 2020) . U predviĽanju bugarskih 

prihoda od PDV-a teġko je toļno procijeniti kako 

ĺe kolaps dolazaka stranaca i unutarnji turizam 

utjecati na prihode od PDV-a - uglavnom zbog 

nedostatka podataka. Ġtoviġe, vlada je intervenirala 

sniģavanjem stopa PDV-a na knjige, djeļju hranu i 

pelene na pola fiskalne godine (Lex.bgôs Editors 

2020) . Jedini podaci koje Nacionalni zavod za 

statistiku (NSI) objavljuje u vezi s dodanom 

vrijednoġĺu (AV) prikupljaju se prema NACE 

kriterijima (EUROSTAT 2008, 57) . Dakle, 

sljedeĺa alternativa kao polaziġte uzima elastiļnost 

prihoda od PDV-a prema BDP-u i konaļnoj 

potroġnji. Zatim se prihodi od PDV-a za 2009.-

2019. Procjenjuju hranjenjem multivarijatno-

regresijskog modela sa saģetkom BDP-a (tablica 

3.) , konaļna potroġnja (EU Commission 2020, 

175)  i predviĽanja C-uļinkovitosti  (Proraļuni 

autora zasnovani na formuli prikazanoj u Keen 

2013, 427ff) . Granger test dokazuje uzroļnost 

izmeĽu svake od ovih neovisnih varijabli i prihoda 

od PDV-a. 

 

 

Tabela 2 Izvori: * EUROSTAT  (in EU Commission 2020, 172) ; À ECB (2020) ; ÿ Izraļuni autora. 
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Na toj osnovi, prihodi od PDV-a u Bugarskoj 

mogli su pasti za ļak 17% u 2020. Oporavak 2021. 

i 2022. bio bi priliļno spor i nezadovoljavajuĺi 

(5% odnosno 6%) , s prihodima koji su i dalje na 

96% svojih 2019. razina do kraja 2022. Smanjenje 

usklaĽenosti i uļinkovitost naplate - procijenjeno 

padom C-uļinkovitosti - znaļilo bi pad prihoda od 

PDV-a za 10% kao udio u BDP-u. U pozadini 

rastuĺih drģavnih izdataka (EU Commission 2020, 

175) , pad prihoda od PDV-a vjerojatno bi doveo 

do proraļunskih neravnoteģa. Prema tome, trend 

rasta na koji su bugarski dug i deficit veĺ 

postavljeni trebao bi se nastaviti. 

 

 

Grafikon 1 Izvori: Sluģbeni podaci bugarske vlade, Izraļuni autora. 

 

3.5 Porez na dohodak 

PIT je drugi najveĺi izvor poreznih prihoda za 

drģavni proraļun. Jasno je da se odnos izmeĽu 

dohotka i potroġnje ne odraģava uvijek u veĺoj 

potroġnji; ipak, pad prihoda gotovo uvijek 

uzrokuje njegovo smanjenje (Diacon i Maha 2015; 

for transition economies see: Kolasa 2012) . U 

sluļaju Bugarske, treba imati na umu da oko 

polovice kuĺanstava ovisi o dohotku od zaposlenja 

(47,2%)  (EUROSTAT 2020b) . Dakle, pandemija 

je vjerojatno utjecala na ģivot barem oko polovice 

bugarskih kuĺanstava. 

Postoji samo nekoliko skupova podataka koji nude 

precizne podatke o utjecaju krize na razne vrste 

prihoda. Jedini takvi podaci za Bugarsku su 

EUROSTAT-ovi (2017) brze procjene o 

Ănejednakosti dohotka i siromaġtvuñ. Zajedno sa 

strukturnim podacima o prihodima, mirovinama i 

socijalnim naknadama bugarskih kuĺanstava, ovi 

statistiļki podaci predstavljaju neovisne varijable 

koje se koriste za model multivarijantne regresije. 

Ukupne mirovine (PEN) , ukupni socijalni 

transferi (SOC) i ukupni dohodak od zaposlenja 

(WAGE) izabrani su kao prediktori jer zajedno 

ļine viġe od 99% prosjeļnog raspoloģivog dohotka 

(NSI 2020c) .  

Relativno je jednostavno da politike djeluju na 

ļimbenike koji odreĽuju prihode od poreza na 

dohodak. Zapravo je bugarska vlada uspostavila 

daljnji rad i druge programe zaġtite plaĺa 

(Milcheva 2020; Draganov 2020)  smanjenje 

negativnog utjecaja krize na dohodak od 

zaposlenja za otprilike treĺinu  (EUROSTAT 

2020c) . Osim toga, Vlada je takoĽer ubrzala 

tempo poveĺanja mirovina (NOI 2020a; 2020b; see 

also Darik newsô Editors 2020) . S obzirom na 

jasnu G-uzroļnost PEN-a i SOC-a na prihodima od 

poreza na dohodak, poticaji pruģeni putem ova dva 

kanala zasigurno ĺe generirati porast potonjih. 

Ġtoviġe, vrijedi napomenuti da ova dva izvora ļine 



˹˻ˤˮ ˩˴˻˹˻˸ˮ˿́    |   11  |   NOVI EKONOMIST 

 

 

viġe od polovice raspoloģivog dohotka prosjeļnog 

bugarskog kuĺanstva (NSI 2020c) . 

Na kraju, nekoliko razmatranja o predviĽanjima 

uloģeno u model i prikazano u Table  (on page 23). 

EUROSTAT (2020c; 2020a)  predviĽa pad 

bugarskih plaĺa u iznosu od 3,12% u 2020. S 

obzirom na to da su plaĺe povijesno vrlo elastiļne 

za rast, predviĽene vrijednosti BDP-a koriste se za 

procjenu rasta WAGE: 1,43% u 2021. i 4,92% u 

2022. Koristeĺi nedavne sluģbene podatke (NOI 

2021) , rast mirovina predviĽa se 15,79% u 2020. 

Pod pretpostavkom da ĺe 2021. doĺi do 

reindeksiranja mirovina (Trudôs Editors 2020)  ili 

drugi izraziti porast  (Nikolova 2020; Blitzôs 

Editors 2021) , brojka se iznosi 18%. Zatim, 

pretpostavljajuĺi povratak u normalu 2022. godine, 

rast PEN-a vezan je za rast BDP-a koji doseģe 

0,43%. Napokon, pretpostavlja se da socijalni 

doprinosi prerastaju njihov trend rasta 

(EUROSTAT 2021b) opskrbiti za oko 30% pada 

plaĺa u 2020. Kako plaĺe postaju dinamiļnije 

2021. godine, trend se izravnava prema dolje, 

padajuĺi sa 7,63% na 5,80%. Zbog odrģivog rasta 

BDP-a, pretkrizni trend trebao bi se nastaviti 2022. 

- kada ĺe rast SOC-a biti 5,86%. 

 

Tabela 2 Izvori: EUROSTAT  (2020c; 2020a; 2021b) , NOI (2021) , NSI  (2020c) Izraļuni autora. 

 

Na toj osnovi prihodi od poreza na dohodak u 

Bugarskoj mogli su narasti za ļak 22% u 2020. 

Ekonomski oporavak 2021. i 2022. trebao bi 

omoguĺiti daljnji rast prihoda za oko 17%, 

odnosno 20% u 2021. i 2022. godini. Do kraja 

trogodiġnjeg razdoblja prihodi od poreza na 

dohodak bili bi 51% veĺi nego 2019. 

 

 

Grafikon 1 Izvor: Autorski izraļuni. 

 3.6 Ukupna pogreġka u predviĽanju prihoda 
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Statistika prognoze i pogreġke saģeta u Table 4 (on 

page 24) potvrĽuju jasnu superiornost 

multivarijacijskih regresijskih modela i za porez na 

dohodak (ploļa A) i za PDV (ploļa B). U 

usporedbi sa sluģbenim prognozama (MinFin na 

RB 2016) , multivarijacijski regresijski modeli 

prolaze bolje od 'osnovne' ARIMA-e (1,1,1). Prvi 

ima manji RMSE, srednju pogreġku (ME) , srednju 

kvadratnu pogreġku (MSE) , srednju apsolutnu 

pogreġku (MAE) , srednju postotnu pogreġku 

(MPE) , srednju apsolutnu postotnu pogreġku 

(MAPE) i standardizirani MAPE od bilo koje od 

dvije alternative . DM i Theil-ovi U testovi 

potvrĽuju ove rezultate. Suprotno tome, ARIMA 

model ima slabiju sluģbenu statistiku prema svim 

pokazateljima, osim MSE i RMSE. Zanimljivo je 

da sluģbene prognoze ne pokazuju pristranost 

prema gore za koju su neki tvrdili (Frankel 2011; 

Frankel i Schreger 2013) .  

 

 

Tebela 4 Izvor: Autorski izraļuni. 

 

Da su i prognoze PDV-a i poreza na dohodak 

sustavno pouzdanije od sofisticiranih osnovnih 

procjena i sluģbenih podataka, moģe dovesti do 

dva zapaģanja. Prvo, uobiļajena pretpostavka o 

rastu BDP-a moģe se gotovo sigurno odrģati u 

znaku i vjerojatno u redoslijedu veliļine. Drugo, i 

ġto je joġ vaģnije, ukljuļivanje joġ nekoliko 

varijabli vjerojatno ĺe poboljġati toļnost prognoza 

unatoļ velikoj nesigurnosti gdje se razumne 

procjene za prvu mogu induktivno uspostaviti.  

4. ZAKLJUĻCI 

4.1 Rasprava o stvarnim i predviĽenim 

poreznim prihodima 

Chart 1 (on page 22) i Chart 2 (on page 23) 

prikazuje stvarne i prognozirane prihode od PDV-a 

i poreza na dohodak za razdoblje 2010ï2022. Isti 

podaci prikazani su u tablici 6 (dolje) , gdje su 

jasno vidljivi neki trendovi. 

 

 

Tabela 5 Izvori: Sluģbeni podaci bugarske vlade, Izraļuni autora 

 

Za poļetak, prihodi od poreza na dohodak ne 

moraju nuģno biti dobre vijesti za sve one kojima 

je stalo do uravnoteģenja proraļuna. Zapravo, 

procijenjeni rast socijalnih transfera i mirovina 

znatno bi nadoknadio ove dobitke i ļak prouzroļio 

rupu od 2,5 milijardi eura na rashodnoj strani. Kao 

ġto je gore primijeĺeno u vezi sa padom prihoda od 

PDV-a, izgledna je moguĺnost da ĺe Bugarski dug 

i deficit porasti u sljedeĺim godinama. Istina, 

reputacija Bugarske kao 'fiskalno odgovorne' 
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zemlje (Petkov 2014) , njegova je joġ uvijek mala 

zaliha obveza  (Hsing 2020) i valutni odbor ļine 

kratkoroļne deficite odrģivima. MeĽutim, ako bi se 

dug poveĺao i - kako se oļekuje - meĽunarodno 

niska kamatna stopa bi pukla (Amadeo 2021; 

Domm 2021; Mackenzie 2021) , rizik valutne krize 

uzrokovane dugom mogao bi ponovno postati 

veliki. Ġtoviġe, smanjenje poreznih prihoda moģe 

uzrokovati ili poviġenje stope. S obzirom na 

izrazitu regresivnost bugarskog poreznog reģima 

(due to the adoption of flat-rate taxation across the 

board ð Cf. Gaddy i Gale 2005; ECB 2007; 

OECD 2020) , takav postupak moģe prejudicirati 

sposobnost siromaġnih kuĺanstava da se oporave 

od krize. 

ZAKLJUĻAK 

Ova studija omoguĺuje usporedbu uļinkovitosti 

dva razliļita modela vremenskih serija i 

nagovjeġtaj multivarijatne regresije kao boljeg 

alata za predviĽanje tijekom pandemije radi veĺe 

fleksibilnosti. Ġtoviġe, gore prikazane procjene 

pruģaju perspektivni pogled na buduĺnost zemlje - 

zasigurno okvirnu, ali bez obzira na to 

zabrinjavajuĺu. Neki od tih podataka zapravo ne 

daju niġta osim davanja uvida u mjeri u kojoj je 

pandemija suoļena s ionako hitnim strukturnim 

pitanjima bila neizbjeģna za bilo koju politiļku 

silu. Da modeli multivarijacijske regresije nude 

bolje prognoze od vladinih sluģbenih izvora, 

pokazuje neispravnost alata kojima bugarski 

kreatori politike stoje na raspolaganju u tako 

osjetljivom trenutku. 

Ograniļenja studije 

Poduzeta studija ima nekoliko ograniļenja. 

Primjerice, zbog valutnog odbora, sluļaj Bugarske 

nudi prednost ignoriranja egzogenih ġokova koji se 

mogu probiti de- ili aprecijacijom teļaja. Dakle, 

buduĺe istraģivaļke studije mogu ukljuļiti 

monetarne ļimbenike u svoje procjene. 

Nadalje, nije bilo moguĺe slijediti mnoge 

preporuke FF-a MMF-a zbog nedostatka podataka. 

Ġto je najvaģnije, kada je rijeļ o prihodima od 

PDV-a, bilo je nemoguĺe pridrģavati se sektorske 

procjene porezne osnovice jer ni poġtivanje NSI-a i 

EUROSTAT-a kriterija NASE-a ne oteģava 

prepoznavanje konkretnih klastera djelatnosti (npr. 

turizma). Nedostatak skupova podataka visoke 

frekvencije takoĽer je prepreka u pokuġaju 

razmatranja drugih makroekonomskih pokazatelja 

poput inflacije i nezaposlenosti. Ovu su zapreku 

djelomiļno zaobiġli preusmjeravanjem analize na 

korelirane varijable (tj. dohodak od zaposlenja kao 

zamjenski pokazatelj za nezaposlene i nedovoljno 

zaposlene). Ipak, daljnja istraģivanja mogu 

nastojati istraģiti ovo podruļje. 
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SUMMARY  

Tax analysis and forecasting of revenues is of 

paramount importance to ensure the viability and 

sustainability of fiscal policy. However, the 

measures taken to contain the spread of the recent 

pandemic pose an unprecedented challenge. This 

paper proposes a model to forecast tax revenues in 

Bulgaria for the fiscal years 2020ï2022 built in 

accordance with the International Monetary Fund's 

recommendations. This study allows to compare 

two different time series modelsô effectiveness. 

The outcomes hint at multivariate regression as a 

better tool for forecasting during the pandemic for 

its greater flexibility. Moreover, the estimates 

shown above provide a perspective look at the 

countryôs future ð surely a sketchy one, but 

troubling nonetheless. Some of these data actually 

do nothing but offer insights into the extent to 

which the pandemic has made facing already-

pressing structural issues unavoidable for any 

political force. That the multivariate 

regressionmultivariate regression models offer 

better forecasts than the governmentôs official 

sources demonstrates the inaptness of the tools at 

Bulgarian policymakersô disposal in such a 

delicate juncture. 
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Abstract: Tax analysis and forecasting of revenues 

are of paramount importance to ensure fiscal 

policyôs viability and sustainability. However, the 

measures taken to contain the spread of the recent 

pandemic pose an unprecedented challenge to 

established models and approaches. This paper 

proposes a model to forecast tax revenues in 

Bulgaria for the fiscal years 2020ï2022 built in 

accordance with the International Monetary 

Fund's recommendations on a dataset covering the 

period between 1995 and 2019. The study further 

discusses the actual trustworthiness of official 

Bulgarian forecasts, contrasting those figures with 

the model previously estimated. This study's 

quantitative results both confirm the pandemic's 

assumed negative impact on tax revenues and 

prove that econometrics can be tweaked to 

produce consistent revenue forecasts even in the 

relatively-unexplored case of Bulgaria offering 

new insights to policymakers and advocates. 

Key words: Forecast, taxation, VAT, personal 

income tax, Bulgaria 

1. INTRODUCTION  

1.1.  How the pandemic is changing forecasts 

Over the last year or so, official and academic 

forecastsô inability to correctly predict at least the 

general trend behind upcoming developments has 

eroded confidence. So much that the Fiscal Affairs 

Department (FDA) of the International Monetary 

Fund (IMF) warned that the most often employed 

techniques to forecast tax revenue will not suffice 

to grasp the major decline in tax revenue that the 

pandemic will cause in most countries. (IMF FAD 

2020, 1). 

Similar issues have already puzzled the economic-

policy establishment for a while now. Hence, new 

fiscal-forecasting models can take advantage of the 

important steps towards new models (Demertzis 

and Viegi 2008; Brubakk and Sveen 2009; Alessi 

et al. 2014) in the area of monetary-policy 

forecasting (Demertzis and Viegi 2020; Demertzis 

and Dominguez-Jimenez 2020). Yet, this vast 

knowledge is not a solution per se as it does 

nothing to reduce the novelty of the ways in which 

the pandemic is ï and will continue ï affecting the 

economy. Moreover, looking across the fence 

cannot be the solution since tax-revenue 

forecasting manifests more than a few 

peculiarities. Hence, this paper tries to put in place 

a workable approach to tax revenue forecasting by 

combing the FADôs recommendations with 

insights from non-fiscal forecasting.  

1.2 Background of the study 

This paper focuses on Bulgaria, a small, open and 

relatively backward economy. Despite EU 

membership, the country coins its own currency: 

The Bulgarian Lev (BGN). The BGN is pegged to 

the Euro (ú) at a fixed exchange rate (BGN 1.98 

for ú1) (NS-RB 2020). 

In 2019, GDP was around ú60bln (NSI 2020b) or 

ú8,701 per-capita (NSI 2020a). Bulgaria is the 

poorest EU country in Purchasing Power 

Standards, standing at 53% of the EU average 

(EUROSTAT 2021a). Furthermore, the 

documented economy does not represent the 

entirety of Bulgariansô activities given that 

estimates put the grey economy around 21% of 

GDP (Ivanov 2021), with peaks for employment 

(Toteva 2021) and tobacco up to 50% 

(Mediapool.bgôs Editors 2020). 

In the past decade (2009ï2019), tax revenues grew 

on average by 2.45% on a yearly basis. These 

figures lag far behind the average 5.10% yearly 

GDP growth over the same period. Thus, the tax-

to-GDP ratio has decreased steadily by more than 

6.5% touching the bottom in 2015. Bulgariaôs tax 
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revenues are also underperforming in comparison 

to EU countries which are members of the OECD, 

but not of the Eurozone. There, in the 2010s, 

nominal tax revenues have risen as a share of GDP 

by an average 3.25% annuum.  

The revenue disaggregation in TABLE 1 Error! 

Bookmark not defined. shows that there was a 

partial improvement in tax revenues across the 

board in 2019. However, this development was a 

carry-over of the GPDôs sheer positive dynamics 

(NSI 2020b) rather than being driven by policy. 

Moreover, this pick-up brought relatively few 

funds and the fiscal multipliers are going to be 

smaller in any case (Karagyozova-Markova, 

Deyanov, and Iliev 2013, 30). Fiscal policyôs 

ineffectiveness is partly due to the high degree of 

informality, which determines difficulties in tax 

collection (Rosser, Rosser, and Ahmed 2000, 160) 

as well as revenue mobilisation (Dellas et al. 

2017). 

 

 

TABLE  3 Source: Law on the State Budget of the Republic of Bulgaria for 2010; 2016; 2017; 2018; and 

2019. 

 

However, the crisis induced by anti-contagion 

measures is almost certain to cause significant tax 

revenue losses. With all probability, no recover 

will be in sight until at least 2021. Thus, policy 

choices apt to spur new growth need a brave mid-

term perspective embracing the postcrisis recovery 

phase (Demertzis 2021). Thus, understaing tax 

revenues' dynamics is vital for Bulgarian 

policymakers and citizens. 

1.3 Researchôs aims 

The objective of this research is to forecast the 

revenues generated by the value added tax (VAT) 

and the personal income tax (PIT) for the fiscal 

years 2020ï2022. In doing so, this paper is 

prescient of both the indication provided by the 

IMFôs FAD and the ECB's new methodology. 

The second section describes a baseline scenario 

ignoring the pandemic and in which policies do 

not change significantly. The technique known as 

Autoregressive Integrated Moving Average 

(ARIMA) underlies this forecast. 

The third section dives into a more realistic 

scenario, acknowledging the pandemicôs impact 

and endeavouring to incorporate the effects 

stemming from the policies adopted to contain it. 

Here, estimates admit a greater degree of 

arbitrariness and contestability because of the 

necessary ñsubjective adjustmentsñ to account for 

events which ñare not captured by the modelò 

(IMF FAD 2020, 8) for the baseline scenario. 
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Reasoned estimates are offered for a series of 

parameters then fed into a multivariate regression 

model to forecast revenues. These two forecasts 

are then compared to one another and to official 

governmental forecasts from the past years. The 

models are verified by several error statistics 

(mainly root mean squared error, RMSE), the 

Diebold-Mariano (DM) test, and Theilôs U statistic 

( ). 

2. Data and methodology 

2.1 Collected data 

The time series used cover the years from 1995 to 

2019. The two forecasted scenarios attempt to 

predict personal income tax revenue (PIT) and 

value added tax revenue (VAT) in 2020ï2022. 

Where needed because of scarce data (e.g., 

regarding excises and customs duties), necessary 

approximations are explained in the text. 

First, the ARIMA model for both time series is 

estimated following all indications offered by the 

main works in the literature (Tiao and Box 1981; 

Harvey and Todd 1983; Box et al. 2016). This 

approach has been employed productively in the 

estimation of tax revenue for emerging economies 

in general (Streimikiene et al. 2018) and transition 

economies in particular (Legeida and Sologoub 

2003). 

Whenever a third variable is supposed to effect 

revenue, causation and directionality are proved 

applying the Granger (G-causality) test (Granger 

1969). This technique also finds wide applicability 

to the analysis of taxation (Heckelman 2000; 

Tosun and Abizadeh 2005). 

Finally, modelsô robustness were evaluated 

through RMSE (Nau 2014; Streimikiene et al. 

2018), DM tests (Diebold and Mariano 2002), and 

Theilôs U (DoT Australia 2008). 

2.2 Unit root test 

The first step is to verify the data seriesô 

stationarity. There are various means to proves 

whether a set of data is stationary by looking for a 

unit root. The Augmented DickeyïFuller (ADF) 

test used here is probably the most widely of such 

proofs in academia to date (Dickey and Fuller 

1979; 1981; Streimikiene et al. 2018, 728). 

 

2.3 Multivariate linear regression 

There are several ways to describe a multivariate 

linear regression. Most notably, one can choose 

between the scalar form and matrixes. Opting for 

the latter, such a model can be built in a few steps 

(Arminger, Clogg, and Sobel 1995, 97) and 

summarised in the following equation: 

 

Stationarity is a useful property in regard to 

meeting (or supposing) the three assumptions of 

multivariate regression are met (Ibid., 98ï99). 

2.4 Autoregressive integrated moving average 

(ARIMA) model  

One of the best techniques to forecast future values 

in time series is the ARIMA model. Its basis is a 

mixed process including an autoregressive (AR) 

and a moving average (MA) component. The AR 

element is such that ñthe current value of the 

process is expressed as a finite, linear aggregate of 

previous values of the process and a random 

shockò (Box et al. 2016, 8ï9) A stationary AR 

process is by mean reverting (Kirchgªssner, 

Wolters, and Hassler 2013, 44). By contrast, the 

MA component expresses each deviation from past 

values as ñlinearly dependent on a finite number  

of previousò values (Box et al. 2016, 9). 

Obviously, MA processes are not mean-reverting. 

Thus, ARMA process partially absorb exogenous 

shocks via the AR component while being 

permanently modified by them due to the MA one. 

The  model can be generalised as an 

 model where d determines the 

number of times the process has to be integrated 

before becoming stationary. 

2.5 Forecast errors 

Various techniques are employed to assess the 

relevance of the ARIMA modelôs forecasting error 

in comparison to official forecasts and alternative 

models: RMSE, which is considered as the ñmost 

reliableò of such indicators (Streimikiene et al. 

2018, 731), Theilôs U test (DoT Australia 2008, 

7ff), and the DM test. 

2.6 Granger causality test 

In addressing how the behavioural and policy 

changes induced by the pandemic affect tax 

revenues it is necessary to establish causality 

between variables. The technique adopted to do so 

is the G-causality test, which is based on ordinary 

least squares regression (Granger 1969).  

3. Estimations and discussion 

3.1 Stationarity 

Data stationarity is essential to then employ the 

ARIMA model and other analogous techniques. 
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The ADF test shows that both VAT and PIT are 

non-stationary at level. The unit root can be 

removed by differencing once. 

3.2 Baseline forecast 

The ARIMA model is used for forecasting 

purposes by taking into account the entire time 

first difference of the dataset going from 1995 to 

2019 for both VAT and PIT. The auto-correlation 

function (ACF) and the partial ACF shows the 

best-fitting model is an .  

In this way, PIT revenues in 2020 would be 

forecasted at ú1.92bln, with an average yearly 

growth of 7.87% in 2020ï2022. Analogously, 

VAT revenues would be ú5.78bln and average a 

6.68% yearly growth. 

3.3 Policy scenario ð Approximating reality  

The alternative forecasts need to account for the 

fact that people were physically prevented from 

leaving their homes, with unpredictable effects on 

their capability to earn an income. Moreover, 

being self-induced, the crisis poses novel 

interrogatives. True, some sectors are benefitting 

from the current situation. However, new jobs can 

supply for less than a third of total dismissals in 

advanced economies (Barrero, Bloom, and Davis 

2020, 11) and the unequalness of this ñK-shaped 

recoveryò (Telarico 2021) is undeniable. 

Overall, the impact on consumption and incomes 

is likely to be even bigger for less-developed 

countries (Estupinan and Sharma 2020) by the 

reduction of ógreyô activities which grant survival 

incomes to poorer households (Narula 2020). 

Moreover, young and female workers are more 

likely to be hit by the crisis (Blustein et al. 2020; 

Chakraborty 2020; ILO 2020). 

3.4 Value-added tax 

The VAT is the main source of tax revenue for 

Bulgariaôs budget. Its regressive effects, due to 

poor households' higher propension to consume 

(Carroll and Kimball 1996; Carroll et al. 2017; 

Morozumi and Acosta Ormaechea 2019; Fisher et 

al. 2020), are well-known and studied (Tamaoka 

1994, 60ï69; Kato 2003, 3). However, the 

pandemic has shown how downward-flexible 

consumption can be (Brinca, Duarte, and Faria-e-

Castro 2020) when an exogenous shock strikes at 

the same time both demand and supply across a 

number of sectors (Guerrieri et al. 2020). In 

forecasting Bulgariaôs VAT revenues, it is difficult 

to estimate exactly how the collapse in foreignersô 

arrivals and internal tourism will affect VAT 

revenues ð mainly because of a lack of data. 

Moreover, the government has intervened by 

lowering VAT rates on  books, children's food, and 

diapers  halfway into the fiscal year (Lex.bgôs 

Editors 2020). The only data the National 

Statistical Institute (NSI) releases regarding added 

value (AV) are aggregated according to NACE 

criteria (EUROSTAT 2008, 57). 

Thus, the following alternative takes as a starting 

point VAT revenuesô elasticity to GDP and final 

consumption. Then, VAT revenues for 2009ï2019 

are estimated by feeding a multivariate-regression 

model with a summary of GDP (TABLE 3), final-

consumption (EU Commission 2020, 175) and C-

efficiency forecasts (Authorôs calculations based 

on the formula shown in Keen 2013, 427ff). The 

granger test proves causality between each of these 

independent variables and VAT revenues. 

 

TABLE  2 Sources: *EUROSTAT (in EU Commission 2020, 172); À ECB (2020); 

Authorôs calculations. 
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On this basis, VAT revenues in Bulgaria could 

have fallen by as much as 17% in 2020. The 

recovery in 2021 and 2022 would be rather slow 

and unsatisfying (5% and 6% respectively), with 

revenues still at 96% of their 2019 level by the end 

of 2022. A reduction in compliance and collection 

efficiency ï estimated through a drop in C-

Efficiency ï would mean a 10% fall in VAT 

revenues as a share of GDP. Against the 

background of growing government expenditures 

(EU Commission 2020, 175), a decline in VAT 

revenues would probably lead to budget 

disbalances. Thus, the upward trend on which 

Bulgariaôs debt and deficit were already set should 

persist. 

 

 

Chart 1 Sources: Official data of the Bulgarian government, Authorôs calculations. 

 

3.5 Personal Income Tax 

 

PIT is the second largest source of tax revenue for 

the Stateôs budget. Clearly, the relation between 

income and consumption does not always translate 

in more consumption; yet, falling incomes almost 

always cause the latterôs contraction (Diacon and 

Maha 2015; for transition economies see: Kolasa 

2012). In the case of Bulgaria, one needs to 

remember that about half of the households depend 

on employment income (47.2%) (EUROSTAT 

2020b).  Thus, the pandemic has likely impacted 

the livelihood of, at least, about half of Bulgarian 

households.  

There are only a few datasets offering fine-grained 

data on the crisisôs impact on various sorts of 

income. The only such data for Bulgaria are 

EUROSTATôs (2017) flash estimates on ñincome 

inequality and povertyò. Together with structural 

data on Bulgarian householdsô income, pension 

and social benefits, these statistics represent the 

independent variables used to feed a multivariate-

regression model. Total pensions (PEN), total 

social transfers (SOC) and total employment 

income (WAGE) were chosen as predictors 

because taken together, they account for over 99% 

of average disposable income (NSI 2020c).  

It is relatively easy for policies to act on the factors 

determining PIT revenues. In fact, the Bulgarian 

government established a furlough and other wage-

protection schemes (Milcheva 2020; Draganov 

2020) reducing the crisisôs negative effect on 

employment incomes by about a third 

(EUROSTAT 2020c). Besides that, the 

government has also accelerated the tempo of 

pensionsô increase (NOI 2020a; 2020b; see also 

Darik newsô Editors 2020). Given PENôs and 

SOCôs clear G-causality on PIT revenues, the 

stimuli provided through these two channels are 

sure to generate an increase in the latter. Moreover, 

it is worth noting that these two sources account 
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for more than half of the average Bulgarian 

householdôs disposable income (NSI 2020c). 

Lastly, a few considerations on the forecasts fed 

into the model and shown in TABLE  (below). 

EUROSTAT (2020c; 2020a) foresees Bulgariansô 

wages falling 3.12% in 2020. Given that wages are 

historically very elastic to growth, forecasted GDP 

values are employed to estimate WAGEôs growth: 

1.43% in 2021 and 4.92% in 2022. Using the 

recent official data (NOI 2021), pensionsô growth 

is posited to be 15.79% in 2020. Assuming that in 

2021 there will be a reindexing of pensions 

(Trudôs Editors 2020) or another marked increase 

(Nikolova 2020; Blitzôs Editors 2021), the figure is 

put at 18%. 

 

 

TABLE  3 Sources: EUROSTAT (2020c; 2020a; 2021b), NOI (2021), NSI (2020c)Authorôs calculations. 

 

Then, supposing a return to normality in 2022, 

PENôs growth is pegged to GDP growth reaching 

0.43%. Finally, social contributions are assumed to 

overgrow their upward trend (EUROSTAT 2021b) 

to supply for about 30% of the fall in salaries in 

2020. As wages get more dynamic in 2021, the 

trend is smoothed somewhat downward, falling 

from 7.63% to 5.80%. Due to sustained GDP 

growth, the precrisis trend should resume in 2022 

ð when SOCôs growth will be 5.86%.  On this 

basis, PIT revenues in Bulgaria could have grown 

by as much as 22% in 2020. The economic 

recovery in 2021 and 2022 should allow for a 

further increase in revenues by about 17% and 6% 

in 2021 and 2022, respectively. By the end of the 

triennium, PIT revenues would be 51% higher than 

in 2019.  

 

 

Chart 2 Source: Authorôs calculations. 




