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Apstrakt Poreznaanalizai pr ed v ipihadaj gr edvi Lanja mogu iskoristiti

je od izuzetne(n aj ¥ @ la @ n kaka bi se novim modelima (Demertzis i Viegi 2008;

osigurala o d r ¢ i fiskalmd politike. Me L u,t iBmbakk i Sveen 2009; Alessi i ostali 2014)

mjere poduzeteza suzbijanje g i r enedaame podr ul j u predvi Lanj a monet e
pandemije pr ed st anwelv'i dligaov za (Demertzis i Viegi 2020; Demertzis i Dominguez

ust almodelaiepristupe Ovaj rad pr e d | dingerez 2020) Ipak, ovo veliko znanje samo po

model za pr e dv i fpioemiheprihoda u sebi nije rjegenje, jer ni | i
Bugarskojzafiskalhe godine20202022.i zr ail em| i na na koj ei paastrsvi@ uej e
skladus preporukamaMe L u n a rngetarmag e k onomi j u. Gtovi ge, pogled pr
fonda o skupu podataka koji pokrivar az d o lbli t e rjiegenje jer predvi Lanj
i zmelL9b. i 2019. Studija dalrazemazra ol i t uj e v i @sebitastd Stoge dvaj fad k o
stvarnupouzdanoss | u ¢ bugarskilprognoza pokugava uspostaviti izvediwv
suprot st devIbiokg uddigovar apjourieizami h prihoda -okeombiniralij
procijenjenim modelima Kvantitativni rezultati pr epor uke i uvide iz nefiskal:

ove studije p ot v rplrug tup o sregativhi i . ,
uticaj pandemijena porezneprihodei dokazujuda f.flﬂozadma studije
se statistikam o gpalagoditi kakobi se proizvele Ovaj se rad fokusira na Bugarsku, malo, otvoreno i

d o s | ‘peodnoze prihoda | a k u relativno relativno zaostalogospd ar st vo. Unatol |1 a
nei st r ab e hBugarwskekoja nudi nove EU, zemlja kova vlastitu valutu: bugarski lev
uvidekreatorimapolitike i zagovornicima ( BGN) . BGN je vezan za =euro

telaju (1, 9RSRB@OR0)za 1 0)

KI “ ul h g €lognoza oporezivanje PDV, o o
U 2019. BDP je bio oko 60 milijardi eurgNSI

poreznadohodakg r a L, Bugaaska

2020b) i | i 8. 701 0 (NBl®02Ba). anovni ku
1. UVOD Bugarska je nasi romagnij-a pozeml j a E
. standar di ma kupovne mol i, k o

1.1. Kako pandemija mijenja prognoze prosjecka EUa (EUROSTAT 2021a) Nadalje,

Tijekom posljednjih gepkumeniranog gesppdarsvp y geb digdstaviip
akademske prgnoze ni su mo gl &elakynpupaktivngst Bugayaj sqopziram na to da
barem opi.i trend koj iProcerelstavaju sivi ekanomijupkp 21%BRR | | h |
kretanja. Nagrizale su samopouzdanije toliko da jévanov 2021) s vr hovi ma za zapo¢
Odjel za fiskalne posI(@@@202piguhan doR0uMadicameg! - bgods
monetarnog fonda ( MMF)Edt@a$2020bri o da najlegie
kor i gt_eng tehni_kile primdae‘bviptoasnljjae_dﬁ’l?’é‘f’nz-nﬂ_oasb@drdzrjiei u (20
nel e biti dovol jne da EFiﬁé‘HiatPaQI?V@'u ®a$r%,%_ﬁ%_4<m'fk

prihoda koji le pandemhppniProggéohibj ke zVnfdtind zac
zemalja(IMF FAD 2020, 1). go di g nj i m a aod t5d0B6 UuB BtEmM
Slilna pitanja vel nfazgopliu. \Pakle; oOmier porega n j 'ﬁ'ﬁ_u_
ekonomsku politiku. Stoga novi modeli fiskalnogk o nt i nui rano see oslnbb%j i vao za

S 1.« _ "] B8] NOVIEKONOMIST



dodirujuli dno u 2015volgera npol iPtoirkeozm.iak Qarioivh ojdei, oV
Bugarske takolLer su | omlativno malo sredstavae, & fiskamianultipkkatdrip e E U

koj e su | lapali heci BuroeoBeCTamosvakom | e s | u | (kajagyozobai t i man j
su 2010. godine nominalni porezni prihodi porasiMarkova, Deyanov, i lliev 2013, 30).

kaoudiouBDPu za prosjelno Neadad%nkodii d ojsd . fiskalne poli

e . - . . osliedica visokog stupnja neformalnosti, Koji
R a @ijitanje prihoda u tablici 1 pokazuje da je TX dr el u ol ®osser na %I at i

2019, doglo do djelomidngt unepalol bG&S SaRBle 2

prihoda. MelLutim, ovaj . V : o p puke
pozitivne dinamike GPEx (NSI 2020b) a ne prhoda (befas otdli 2017)

Tabela 1: Propadanje poreza u Bugarskoj bilo je na putanji oporavka

2019, ali je joS uvijek daleko od nivoa 2009

Odnos prihoda i BDP-a za glavne poreze u Bugarskoj u periodu 2015-2019, u poredenju sa nivoom iz 2009.

Porezi 2015 2016 2017 2018 2019

Carine i porezi m m

Porez na

osiguranje* 167 173 155 178

tzvisite duznost | [HIEED

[ dod

vijednost |89

e 120 131

Porezi na

dividende deonice

za likvidaciju i 52 [ 68 B 36 B0 57

prihod od pravnih

subjekata

Korporativni porez - 63 m

Manji porezi 56 50 55 Mo Ml 66

* 2009=100 za svaki indikator, osim poreza na premije osiguranja jos nife uveden (2011=100).
Tabelall zvor: Zakon o drgavnom proralunu Republike Bug

2019.

MeLut i m, gotovo | e si ghrugin oodjefjiek bpisujek r osrowni iseemarjv a n a
mj er ama protiwv Z ar a z ezanemarivanjazpanudmijet i u kojemrse goldilke me

gubitke poreznih prihoda. Sa svim vjerojatnostimami j enj aj u znal ajno. jeU osnovi
opor av akti na eitlike babem do 2021. tehnika poznata kao autoregresivni integrirani
Dakl e, pol i til ki i zbor pokretm i frdsjakd Mutoregrassiyeo tntegraded j € nov o
rasta trebaju hrabru smoidgayeagedRIMAY per spektivu koja
obuhvala fazu (BqnnertziaZ\D’KL)aT(r)cé”<riozdeel.ak sal azi U realn
Sbga je razumijevanje dinamike poreznih ; : J anjdemi . i n toi el
prihoda kljulno za bu%é}gﬁglkrpea.torej o.Ij.c}k|f’2‘g q) €
, roizagle iz p ol Tjdzinok a USVo,j
gralLane. - . . .
suzbijanje. Ovdje procjene pt
1.3 Ciljevi istragivanpamovolje i osporljivosti zbog potrebnih
o . . . Asubjektivnih . pr.il a oglbiﬁ r
Cil] ovog 'Str‘."}g'Vanj&‘ogja%ajparelg(\)/j'idj%Ewlls(JR/II%z' k?idlejege
ostvarene porezom na dodanu vrijednost (PDV)# . -
. AD 2020, 8) za oshovni scenarij. Nude se
porezom na dohodak (personal income tdX) Pa . . .
obrazlogene procjene za niz

fiskalr_le_ 9°_d"?e 2..02(2022' Pritom je ovaj r{.id zatim unose u multivarijacijski regresijski model
predvidio i indikacije dane od MMBvog FADa i - : :
za predvilLanje prihoda. Te se

nove metodologije ESBA. R . .
usporeluju jedna s drugom i ¢
prognozama iz proteklih godinaModeli su

S 1< _ "] 7] NOVIEKONOMIST
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provjereni pomoi u nek o Btackmarnastt j@ korisaat svdistvo $ obgimore gaa k a
uglavhok or i j ena sr ednj éook vispuhjavarjen(ik prgipostavke) @& s ispunjene tri

mean squared error RMSE) 1, Diebold pretpostavke multivarijantneegresije (Isto, 98
Marianova (DM) testaTheil's Ustatistike [, . 99).
2. PODACI | METODOLOGIJA 2.4 Autoregresivni  model integriranog

2.1 Prikupljeni podaci pokretnog prosjeka (ARIMA)

tehni ka =za

Togr é 5g.t € ndeo v rzeorriegn. sk (Iasze rvlrljédﬁg?tl Lp\yré]ﬂ\ér%ﬁm? Jse\"léam% 1re }B}SF{]%}F,E Voad mi e
pokugavaj u pr_edvidjet| Iprdlt?je é’agﬂutm@g‘?&sﬁ/ﬁz,@alv%

dohodak (porez na dohodak) i prihod od poreza %m onentu pokretnog prosjekagving average
dodanu vrijednost (PDV) u razdoblju 202022. MA)p Elemerrljt AR Jg ptakf!\v dg sge tren%tna

Gdje je to potrebno zbog oskuiti podataka (npr. v i ] ednost proces

U .ve'zi. s trogarinama dtna p% dthﬁ kvsrtﬂeaHos':(
objagnjene potrebne prb@[(éo [' Sstali ioiele‘bdo%t%c?oﬁa‘mrAR

Prvo, ARIMA model za obje vremenske serijgp 0 st up ak se podrazumijeva
procjenjuje se slijeddiKiireheg? snsarzenra,k e Wklotj @r snudie Ha
glavna djela u literaturi(Tiao i Box 1981; Harvey Suprotno tome, MA komponenta &y ava svako

i Todd 1983; Box i ostali 20160vaj se pristup odst upanje od proglih vrijed
produktivno koristio u procjeni porezniprihoda ovi sno o konalnom breju preth

oplenito u gospodar s(Boxiastali 2016, 9) nQlsittag ajng uda se MA
(Streimikiene i ostali 2018p posebno tranzicijske n e vral aju u prosj ek. Dakl e,
ekonomije (Legeida i Sologoub 2003) djelomilno apsorbira egz ogene

ih trajno modificira. zbo
AR% {'p%]%?e m%Ege g ner 3fi zi
Pi&d s b §:2 quodel gﬂjed o d ruje kohko
se put a proces mor a integrir
:ﬂane mijran

Kad god bi trel a var|MAaP%nFnte
prihod, -paslirjod diol na
usmjerenost dokazuju se primjenom Grargerg
(G-cauality) testa(Granger 1969). Ova tehnika
takolLer pronalazmaagallzuoq? mj enjivost
oporezivanjaHeckelman 2000; Tosun i Abizadeh2 . 5 Pogregke u prognozi
2005).

Za procjenu relevantnost.i po
Konal no, robusnost mo d ARIMA mpdela kofisie senrpzaentehnike @ odposut € m
RMSE (Nau 2014; Streimikiene i ostali 2018) n a slugbene prognoze i al te
DM testovi (Diebold i Mariano 202), i Theil's U RMSE, koji se smatréAnaj pouzdani ji mid t &
statistike (DoT Australia 2008) pokazatelja (Streimikiene i ostali 2018, 731)

2.2 Jedinstveni test korijena T h e i |(O0p¥ Australia 2008, 7ff) DM testovi.

Prvi je Kkorak provjera stacionarnosti nizaz'6 Grangerov test uzrolnosti

podat aka. Postoje razUitjedgavmaaliunikakoj pmamjeae poc
dokazuje jeliskuppodaa ka st aci onazarzvamnegemneammi jom utjelu na
jedinilnog korijena. p®Owvdé¢lno kpei utteerridi ttiesuzr ol no:
progir endgleraD(ADFK gerojatno je Tehnika koja je usvojena za to je t€&tausality

najl egli od takvih dkookjaiz as e ut e ank & r@ggeesijariajmamijio bi | aj e n
krugovima do danag¢Dickey i Fuller 1979; 1981; kvadrata(Granger 1969)

Streimikiene i ostali 2018, 728) 3 PROCJENE | RASPRAVA

Ay, mup+a+ B+ (o — Dyp_, +Z By, {1_]3.1 Stacionarnost
i=1 Stacionarnost podataka kIl julr
ARIMA modela i drugih analognih tehnika. ADF

2.3 Multivarijan tna linearna regresija X - : ) -
) gresy test pokazuje da su i PDV i PDV nestalni na razini.

Postoji nekoli ko nalimKaorzpempijsedimul tevamboyantane u
Il inearne regresiije. O n difereddijazijomy.€ naj vagni j e, moge se
birati i zmelLu skalarno obl i ka i matrica. Odl ulivagi
se za potonje, takav g.%Osr}ﬂ\@@pgqgnozgmge izgraditi u

nekoliko koraka (Arminger, Clogg, i Sobel 1995, ARIMA model koristi se za pottee predvi Lanj a
97)i sageti u sljedelu jugdmagdabe: u obzir cjelokupnu
y=XB+E foriell2 -} (2) skupu podataka koja ide od 1995. do 2019. i za
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PDV i za porez na dohodak. Funkcija auto3.4 Porez na dodanu vrijednost
korelacije &uto-correlation function ACF) i . . . . .
dj el omi | paitial ACE)Fpokézuju da je PDV je glavni izvor porez_mh prlhodq za bugarski _ .
model ARIMA {1,1,1) koji najbolje odgovara proralun. Njegoviborgegveleévni
o ' skl onosti siromagni h kul anst a

Na taj bi se nalin pri (Caml i Knbalpl§d6;eCamoll h astald 20470 d ak od
poreza na dohodak prognozirali u iznosu od 1,9®lorozumi i Acosta Ormaechea 2019; Fisher i
milijarde eur a, S pr osostalil 2020m gdadbh rgmj ism rpaosztnoant iodi
7,87% u razdoblju 202€2022. Analogno tome, (Tamaoka 1994, 6®9; Kato 2003, 3) MelLuti m,
prihodi od PDVa bili bi 5,78 miljardi euraiu pandemi ja je pokazala koliko
prosjeku bi imali 6, 68 fiekspina premma dodigBrincaa Buarte,.i Faria-
Castro2020)kada egzogeni gok i st
poSgIaLe(niOS[S tragnju i ponudu U
Alternativne prognoze moraju uzeti u obzir(Guerrieriiostali2020)U pr edvi Lanj u bugar
|l injenicu da su | judi pfihodaiod RDVa stperdikioe|jeen i t alan on aprusa i

3.3 Scenarij politike-Pr i bl i gavanj e

svoje domove, s nepr dcvikdoalvaprs uloil mziakea As&ranaca

njihovu sposoh o st zar ade. Gt oijeral o priiwdedod PR¥ - diglavnpne zbog

sama izazvana, kriza postavlia nove upitnkenedost at ka podataka. Gtovige,

Istina, neki su sektori profitirali od trenutnes ni gavanj e-mm saopaj PB¥, djelju

situacije. pelene na pola fiskalne godir(eL ex.bgbés Editor
, . 2020) . Jedini podaci ko e NaC|onaIn| zavod za .

Me Lut i m, nova radna mj §t§tl maj ﬁ’éﬂ)gdb]avﬂ dodam)?nnl e

od treline otkaza u APy dnno”bl% (pAo )arﬁpy MB1jaju

(Barrero, Bloom, i Davis 2020, 11) nejednakost kriteri'ima EUROSTAT 2008, 57). Dakle,
ovog "oporavka u obliku slova K{Telarico 2021) s | j] e d é ia alterna t) iva kao pol a

J€ Neporeciy. prihoda od PDVa prema BDFRu i konal noj
Sveukupno, utjecaj naP 0 tplo® ¢gim jgenprinpd af PDVA @ah 20@9% e

vierojatnol e biti jog veli 2049. MRegen@u pranenem| eutivagjatno

zemljama (Estupinan i Sharma 202@manjenjem r €gr esi j skog modeal(@ablicaa sagetK

'sivin' aktivnostik oj e siromagni ®. )k u.d alkeng|[Eh@&ommission 8020 | a
donose prihode (Nardla2020e g379)1ij apaapailliamk @V iRrogtail uni
Gtovige, vVvjerojatnije puoradgasnovasi ng formuliaprikpzagop Wl Keen ml ade
genske r(Bludtein kie ostali 2020; 2013, 427f). Gr anger test dokazuje

Chakraborty 2020; ILO 2020) izmelu svake od ovih neovisni
od PD\ta.

Tabela 2: Predvidanja BDP-a za Bugarsku i Eurozonu u 2020-
2022 bili su sumirani i prosljedeni na model

(3-A) Prognoza Godina Eurozona Bugarska
Stvarni podaci 2019 1
Jesen 2020* 2020 8 -5
Jesen 2020* 2021 4 20
Jesen 2020* 2022 3 4
Prolece 2020* 2020 8
Prolec¢e 2020* 2021 6
(3.B) Prognozat Godina Eurozona (3-C) Prognoza godina
2019 2019
Blago 2020 -5.90.% SaZzetakt 2020
Blago 2021 6.80% Sazetakt 2021
Blago 2022 2.20% Sazetakt 2022
Ozbiljne 2020 -12.60.%
Ozbiljne 2021 3.30.%
Ozbiljne 2022 3.80%

Tabela 2 Izvori: * EUROSTAT (in EU Commission 2020,172) A (2B y | zral uni autor

" S 1< _ 7] 9] NOVIEKONOMIST



Na toj osnovi, prihodi od PD\ u Bugarskoj PDV-a za 10% kao udio u BD®. U pozadini

mogl i su (Y% as2020. Qparavék@201l.d ast ul i h dr @& Cammission 2020at a k a

i 2022. bio bi pril i | &78), pagpmilodaiod PB-a vjexojamos kb dojea v aj ul i
(5% odnosno 6%) , s prihodima kojisuidallenalo proralunskih neravnotega.
96% svojih 2019. razina do kraja 2022. Smanjenje a st a na koji su bugar ski d
uskl alenosti i -prodijemjkno v postavljert trebaabp de aastaviti.

padom Gu | i n k o-2 in ta dbsptdgrihoda od

Grafikon 1: Prema modelu multivarijatne regresije, oéekuje se da ée prihodi od PDV-a
drasti¢no pasti 2o20. godine, a da se neée oporaviti do 2022. godine

Predvideni PDV [BGN] %
Stvarni prihodi od PDV-a [BGN] %

% Razlika u predvidenam PDV-u [year fyear]

Quarter of Year

Measure Names
. Predvideni PDV . Stvarni prihodi od PDV-a
9% Razlika u predvidenom PDV.

Grafikkon11l zvor i : Slugbeni podaci bugarske vl ade,
koje se koriste za model multivarijantne regresije.
3.5 Porez na dohodak UkJupne mirovine (PEN) ukJupni sogijalnji
PlTjedrgi najveli izvor tpnsferie(30C) hukupni dohodak ad zapaslenja
drgavni proral un. J a s n(WAGE)eizabdaai suskao poedikioges zajednome L u
dohotka i potrognje néiodratygeaodvd9®Bkpruosyeilmnjog r
potrogniji; i pak, pad (Npl2020co d a gotovo uvij ek

uzrokUJe_n_jegovo smamen(é)lacon | Maha 2015; Relativno je jednostavno da politike djeluju na

for transition economies see: Kolasa 2012) | i b P K Koi i d Ly i h

sl ul aj ue, Beba imatisria umu da oko’ ' mbenit ke ojr o odretul u prihn
dohadak. Za[Havqn je P arska v dada uspostavnfi

polovice kulanstava ovIg 39 . drué)e ernd far

(47,2%) (EUROSTAT 2020b) Dakle, pandemija j prog

je vjerojatno utjecal a

(M|Icheva 2020 fragq(o
bugarskih kulianstava.

v 2020) smanjenje
nega?vno% utjec fzé €n} orgoaak P&y
zaposlenja za (EURQSTATi ke trel
Postoji samo nekoliko skupova podatekoji nude 2020c) . Osim toga, VI ada je ta
precizne podatke o utjecaju krize na razne vrstee mp o p o v e | @NO®I|j2620and020b; see n a
prinoda. Jedini takvi podaci za Bugarsku sl so Dar i k ne wsSoobziochinhk or s 20 2 |

EUROSTAT-ovi (2017) brze prociene o jasnuGu z r o| n eas $OG®ra Nrihodima od

|l ovi ce

Anejednakosti dohotka porsizrao mag tdwuhio.daXaj @dno capi p
strukturnim podacima o prihodima, mirovinama k anal a zasi gurno | e generira
socijalnim naknd a ma bugar ski h Gtudvaingset,a vvar,i jewii napomenuti d
statistilKki podaci predstavljaju neovisne varijabl e
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vige od polovice r dsipayeindgksirangagniravioghTort kchd sp r B dilij teor s 202

bugar skogN&aR&)nhstva drugi izraziti porast (Nikolova 2020 Blitzds
. . . Edltors 202&.) brOjka se .iznosi 18%. Zatim,
Na kraju, nekollb r azmatranj a \}| |njlm|- t ak
ul ogeno u mo dledle (an page 2B k ’\E V faypd 1 povrata M
gt?ﬂlgavezanjezarastBD@ k01| dosege

EUROSTAT (2020c; 2020a) pr edv i La0430 a]\%
bugarskih plala wu

%oko prftgo&tavljg se stzj')cualnl

obzirom na to da Sulznl%orlfno& rersta |hov t%ed rStgstllne
P %UR% q 1b \ za'oko30% p&dha '
za rast, pr edyvi-dkeriste sevza ig Kako | ai e o :
procienu rasta WAGE: 1,43% u 2021. i 4,92% go1. d d dpl PO
2022. Koristeldi ne N®O ne gP me tren e° |zrav¥ toq(rema ole
e 5.3 80%. Z
I23021d), ras : mi tr ov II< na p re @Iﬂﬁa iléletEIr% e£tr1end$reb gk;fse nastgvm Z%é
o] pretpostavkom i o2 it H8EUCS O C
Tabela 3 : SaZetak prognoza za tri odrednice prihoda od poreza na
dohodak od poreza na dohodak u Bugarskoj
L SOC O WAGE O PEN o GDP
2010
2011 1,15% 521% 0,73%
2012 0,97% 13,30% —1,54%
2013 7.81% 9,86% 4,39%
2014 4,94% 5,45% 4,41%
2015 3,91% 10,12% 9,17%
20186 3,77% -6,16% 1,52%
2017 2,95% 12,38% 7.25%
2018 5,30% -0,37% 0,86%
2019 6,13% 8,24% 6,00%
2020 7.,63% —3,27% 15,79% —3,12%
2021 5,80% 1,43% 18,00% 1,36%
2022 5,86% 4,92% 0,43% 4,69%
Tabela 2 Izvori: EUROSTAT (2020c; 2020a; 2021h)NOI (2021) , NSI(2020c)l zr al uni awut or a.
Na toj osnovi prihodi od poreza na dohodak wdnosno 20% u 2021. i 2022. godini. Do kraja
Bugarskoj moglie nar ast.i za |tarko g2020% guwmj 29 2 Orazdobqu pri ho
Ekonomski oporavak 2021. i 2022. trebao bd ohodak bi | i bi 51% veli nego

omogul iti dal jnji rast prihoda Za oko 17 %,

Grafikon 2: Prema modelu multivarijatne regresije, o¢ekuje se da ée prihodi od poreza
na dohodak osjetno rasti u razdoblju 2020.-202=2.

BGN] %

Predvidena PIT[EGN] %

Stvarni prihod od PIT]

% Razlika u predvidenom PIT-u [year on year]

Measure N_. [l Predvicdens PIT Stwarni prihod o % Razlika u pre.

Grafikon 11 zvor : Autor ski izraluni
3.6 Ukupna pogredgka u predvi L.
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Stati sti

page 2%

multivarijacijskih regresijskih modela i za porez nadvije alternative
i pat vwrDlVuj ploolea
s | UMirF@& ma mmopred g nionzaa nsal abi | u

dohodak
usporedhb

k a
potvr Lu

(plola
i s a

pr og n dable4 (on

ju

A)

(VPIE) r , esjelinfu  apsolgteut oo & n u

pogredgku

j a s (MAPE) i standaedizifa MARE s0d bilo koje od

DM

Theibvi

U testovi
rByul tlat e.
slugbenu

Sup
S

RB 201§ , multivarijacijski regresijski modeli pokazateljima, osim MSE i RMSE. Zanimljivo je
s heupjogn®ze ne pokazuju pristranost
srednj prenagagea za §ojusu relv &rifFrankes20J;d nj u
( MFEnkeli Schreger2@ nj u

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

da

r
t

i ma manji RMSE,
kvadratnu pogredgku
pogregku ( MAE) , srednju

postotnu

apsolutnu

pogredgku

Tabela 4: Statistika pogresaka u prognozi pokazuje da model multivarijaine regresije
daje najpreciznije prognoze, nadmasiguéi éak i shuzbene podatke

Sluzbeni Sluzbeni
(5.A) Regresija ARIMA(1,1,1) podaci (5.B) Regresija ARIMA(1,1,1) podaci
ME -18.854 -319.999 -239.283 ME -10.389 711.099 649.652
MSE 7739.543 103010.139 105141.235 MSE 1075.783 551230.665 636294484
RMSE 87.975 320.952 324.255 RMSE 32.799 742 449 797.681
MAE 71.670 319.999 287 667 MAE 29.892 711.099 649.652
MPE -0.011 -0.119 =010 MPE -0.001 0.075 0.065
MAPE 0.027 0.119 0115 MAPE 0.003 0.075 0.065
SMAPE 0.027 0.112 0.107 SMAPE 0.003 0.078 0.068
U 0.016 0.055 0.057 Us 0.002 0.041 0.044

Tebeladl zvor: Autor ski izraluni

Da su i prognoze PD¥ i poreza na dohodak 4 .
sustavno pouzdanije od sofisticiranih osnovnir}1

i slugbenih
zapaganj a.

procjena
dva

Prvo,

R

dat RR
A sl

ZAKLJUL CI

P o

Ye PdoFEYRI Mg

pretpostavka

o

rastu BDPa mo ge voe sd @tua n o Chardlr (nagage 2Rii Chart 2 (on page 2B
znaku i vjerojatno u rpikhzue btvaijnesi gragnovimre prlhadecd POVDr ugo, i
gto j e j og vagnij e, iupbrezp nal dohodak ja eazdoblie goama2.estio |l i k o
varijabli wvjerojatno | podapi prikazanj sy aittablicitéqdolie)o,sgtlie qur ogno z a
unat ol vel i koj nesi gujasnovallfivineki gethdod. s e razumne
procjene za prvu mogu induktivno uspodtiav

Table 5: Rezultati multivarijanine regresijske procjene za PIT (6.A) i PDV (6.B)

(6.A) Predvidena PIT Ostaci A Predvidena PIT 4 50C A PEN (6.B) Predvidena VAT Ostaci

2010 1.788 192,088,057 2010 6.48 5Z.9M

2011 1.8 -1.835716 10.65M 101.56M 55.85M 2011 6.6B 4,20

2012 1.71B 21,089,318 -89.25M 47.02M -119.55M 2012 74B 1.8M

203 1.948 B5,976,532 238.56M T06.38M 334.33M 2013 7.68 -5 BM

2014 2148 -7.312.450 191.21M 481.33M 350.81M 2014 7.5B 440

20115 2328 B8,225181 187.48M 400.16M 767.98M 2015 BB 36.2M

2016 2.56B 134,736,768 240.2M 401.023M 138.3M 2016 B.7B 26.5M

207 2 688 3347237 116.26M 325.15M BE7.B8M 2017 928 38M

2018 2928 21,121,157 242.19M B01.72M B4.57M 208 108 5.2M

2019 3.21B -110,%17,657 286.69M 733.83M 597 .5M 2019 118 -43.5M

2020 3918 T02.55M G68.54M 1.678 2020 918

2021 4,598 b677.69M T93.17M 2.78 2021 .68

2022 4.858 265.27M 847.63M 67.47M 2022 10.28

Tabela5l zvor i Slugbeni podaci bugarske vl ade,

Za poletak, prihodi 0 upu pdd@ 5 dlijarai euraaa rashodna strark Kam e
moraju nugno biti dobr@t ovijjeesgar ez aprsivnei joer ee nkoo jui ma z
j e stalo do uravnot egRDV-pa ipzplread uan aj.e Zommgrudwnwmod,st da
procijenjeni rast socijalnih transfera i mirovinai deficit porast. u sl jedeld]
znatno bi nadoknadi o o reputadgieo Bugarske kao ‘fiskakho mdgovarzer o| i o

¢ ”
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zemlje (Petkov 2014) njegova | e LjITEI@ATUlR\Ai j ek mal a
zaliha obveza (Hsing 2020)i val ut ni ? Al?es& Lu0|a B.& a Onorﬁmte

kratkorolne deficite o rQQ'\éhg]lad @Iglyseﬁ”‘uc., rﬁonb'Potte

dug povkbhko &e-mdlekndreodBO. vagoeconomic Forecastin
. . g Dunng the
niska kamatna stopa bi puki@dmadeo 2021; Global Financial Crisis: The European Central

Domm 2021; Mackenzie 2021)izik valutne krize Bank and Federal Reserve Bank of New York
uzrokovane dugom mogao bi ponovno postati  Ex per i doorcabos Busmess & Economic
veliki. Gt ovi ge, smanj enj e pogtﬁ@,@lhppr@) oda 4a9ps00€

uzrokovati ili povigen] @psHdoi®rm.1080/57350015.2014/999124. N @
izrazitu regresivnost [4 uAmaded Kitbgry P oR 82 D0 gAWheehi ma | |
(due to the adoption of flahte taxation across the Rates Go Up?iA The Balance. 2

board 8 Cf. Gaddy i Gale 2005; ECB 2007, https://www.thebalance.com/whavill -interest
OECD 2020), takav postupak mmetgsgoupB30elpSudi ci r at i
sposobnost siromagni h [& uAmings,Gerharg, Cliffaad C Elegy, ioVickeel a v e

od krize. E Sobel. 1995. Handbook of Statistical
Modeling for the Social andBehavioral
ZAKLJ UL AK Sciences Boston, MA: Springer U¢

Ova studija omoguliuje usSHRPEe @ttqu//doilprp/}or;qpygﬁ}%SPg St
dva razlilita model a viFo ?é
nagovjegt aj mul tivari ][ﬂtﬁf’“éero Eoge réasNiclizosg quraléoite\@%l jDeg

al ata za eprted veikloam pander]_ay Le 5@

. 27137.
fleksibilnosti. GtOV|ge,ofgo nﬁeseaﬁkromene
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zabrinjavajulu. Ne ki d] fljidngP 0 d7gptpa kK@e . Z AP Ir MF® WEnt s

daju nigta osim dbO}DJ?:‘JEnJa pUeVn'squnUofnJ 8GN 700]fd. Blitz
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procjene porezne osnaoivlglc ;Sveen

av ew Macro Mg)deq %r Iliorecasﬂ Al\;@;?wgws
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Abstract: Tax analysis and forecasting mevenues important steps towards new modéRBemertzis

are of paramount importance to ensure fiscahnd Viegi 2008; Brubakk and Sveen 2009; Alessi
policyds viability andetslu20l4)inntheb ardai df ynonetigolisye v e r t he
measures taken to contain the spread of the recefurecasting(Demertzis and Viegi 2020; Demertzis

pandemic pose an unprecedented challenge smd Dominguedimenez 2020) Yet, this vab

established models and approaches. This pap&nowledge is not a solutioper seas it does

proposes a model to forecast tax revenues imothing to reduce the novelty of the ways in which

Bulgaria for the fiscal years 2022022 built in the pandemic i$ and will continugi affecting the

accordance with the International Monetaryeconomy. Moreover, looking across the fence

Fund's recommendations on a dataset covering ttannot be the solution since ievenue

period between 1995 and 2019. The study furthdorecasting manifest more than a few

discusses the actual trustwibiness of official peculiarities. Hence, this paper tries to put in place

Bulgarian forecasts, contrasting those figures witta workable approach to tax revenue forecasting by

the model previously estimated. This study's o mbi ng t he FADOGs recommend
quantitative results both confirm the pandemic'snsights from norfiscal forecasting.

assumed negative impact on tax revenues and

prove that econometrics can be tweaked t®.2 Background of the study

produce consistent revenue forecasts even in thg,ig paper focuses on Bulga, a small, open and
relati_vel_yunexplore_d case of Bulgaria offering relatively backward economy. Despite EU

new insights to policymakers and advocates.  mempership, the country coins its own currency:

The Bulgarian Lev(BGN). TheBGN is pegged to

theEur o (0) at a fixed exchang
f or (N&RB 2020)

Key words: Forecast, taxation, VAT, personal
income tax, Bulgaria

1. INTRODUCTION I n 2019, GDP wiNSl2@26b)ound 060DbI
U 8, 7 O-Gapitp(NSI 2020a) Bulgaria is the
1.1. How the pandemic is changing fecasts poorest EU country in Purchasing Power

Over the last year or so, official and academic ~ Standards, standing at 53% of the EU average
forecastsod inability t @U%%T'%Tec%ozflg) gFPf@‘H”i‘OEet ¢ 1 east
general trend behind upcoming developments hasdocum_ented economy does not represent the ~

eroded confidence. So much that the Fiscal Affair§ "t I r ety of Bulgar | z: nso act
Department (FDA) of the International Monetary estimates put the grey economy around 21% of

Fund (IMF) warned that the most often employed GDP (lvanov 2021) with peaks for employment

techniques to forecast tax revenue will not suffice (Tote_va 202}) and tpbacco up to 50%

to grasp the major decline in tax revenue that the (Mediapoolbg s Edi t.or s 2020)

pandemic will cause in most countri¢ddF FAD  |n the past decade (2002019), taxrevenues grew

202Q 1). on average by 2.45% on a yearly basis. These

Similar issues have already puzzled the econom\if%gureS lag far behind the average 5.10% yearly

policy establishment for a while now. Hence, new?DP growth over the same period. Thus, the tax

fiscalforecasting models can take advantage of tHg-GDP ratio has decrgased steadily by more than .
6. 5% touching the bottom in 2
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revenues are also underperforming in comparisofNSI 2020b)rather than being driven by policy.
to EU countries which are members of the OECDWloreover, this pickup brought relatively few
but not of the Eurozone. There, in the 2010dunds and the fiscal multipliers are going to be
nominal tax revenues have risen as a share of GBRaller in any case(KaragyozovaMarkova,

by an average 3.25% annuum. Deyanov, and lliev 2013, 30)Fisca
ineffectivenesss partly due to the high degree of
informality, which determines difficulties in tax
collection(Rosser, Rosser, and Ahmed 2000, 160)
s well as revenue mobilisatiofDellas et al.

a.
s A&7

The revenuedisaggregation inTABLE 1 Error!
Bookmark not defined. shows that there was a
partial improvement in tax revenues across th
board in 2019 However, this development was
caryover of the GPDOs

positive dynamics

Table 1: The decay of Bulgaria's tax revenue was on a recovery
trajectory in 2019, but still far from 2009 levels

Revenue-to-GDP ratio for the main taxes in Bulgaria in 2015-2019 compared to their 2000 level

52

36 40 57

liguidation shares
and income of
legal entities

Corporate tax

63
B s6 B 55 | 3

* 2009=100 for each indicators, except for the tax on insurance premiums had not been introduced yet (2071=100).

TABLE 3 Sourcelaw on the State Budget of the Republic of Bulgemi&010; 2016; 2017; 2018; and
2019.

Taxes 2015 2016 2017 2018 2019
C duti
o s e [ 69 | 98]
T .
= 196
Excise duty | 98] [ 108
Value added tax | 89 |85
e/ eome | R
Taxes on
dividends,

[ 68]

[ 69

B 59

(o)
h

Minor taxes

However, the crisis induced by awtntagion prescient of both the indication provided by the
measures is almost certain to cause significant taxMFés FAD and t he ECB' s
revenue losses. With all @oability, no recover
will be in sight until at least 2021. Thupplicy

choices apt to spur new growtieed a brave mid
term perspective embracing thestcrisisrecovery
phase (Demertzs 2021) Thus, understaing tax

The second section describedbaselinescenario
ignoring the pandemic and in which policies do
not change giificantly. The technique known as
Autoregressive Integrated Moving Average
(ARIMA) underlies this forecast.

revenues' dynamics is vital for Bulgarian

policymakers and citizens. The third section dives into a moresalistic
scenari o, acknowl edging

1.3 Researchdés ai ms and endeavouring to incorporate the effects

stemming fom the policies adopted to contain it.

The objective of this research is to forecast th . .
revenues generated by the value added tax (VAErere, estimates - admit a greater degree of

and the personal income tax (PITY fihe fiscal bitrariness and contestability because of the

. . . .necessary fAsubjective
years 20202022. In doing so, this paper Sovents which Aare not

(IMF FAD 2020, 8)for the baseline scenario.
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Reasoned estimates are offered for a series bétween the scalar form and matrixes. Opting for
parameters then fed into a multivariate regressiathe latter, such a model can be built in a few steps
model to forecast revenues. These two forecastdrminger, Clogg, and Sobel 1995, 9@nd

are then compared to one another andfficia@l summarised in the followinggeiation:

governmental forecasts from the past years. The _ )

models are verified by several error statistics’ =XB+E foriellz-.nl (2

(mainly root mean squared errorRMSE), the Stationarity is a useful property in regard to

Diebold-Mariano (DM) test, andT h e i btdltistic Umeeting (or supposing) the three assumptions of
(). multivariate regression are mgid., 98 99).

2. Data and methodology 2.4 Autoregressive integrated moving average
(ARIMA) model

2.1 Collected daa One of the best techniques to forecastreittalues
The time series used cover the years from 1995 io time series is the ARIMA model. Its basis is a
2019. The two forecasted scenarios attempt tmixed process including an autoregressive (AR)
predict personal income tax revenue (PIT) andnd a moving average (MA) component. The AR
value added tax revenue (VAT) in 202022. el ement is such that Aithe cu
Where needed because of scarce data (e.process is expressed as a finite, linear aggregate of
regarding excises and stoms duties), necessaryprevous values of the process and a random
approximations are explained in the text. s h o dBox% et al. 2016, B3) A stationary AR
process is bymean reverting(Kir chg@ ssner,
Wolters, and Hassler 2013, 48y contrast, the
MA component expresses each deviation from past
valuesasi | i nearly dependgnt on a
f previ ouBo® etvah|2016,s 9)
bviously, MA processes are not meagverting.
Thus, ARMA process partially absorb exogenous
economies in particulafLegeida and Sologoub shocks via the_'AR component while being
2003) permanently modified by them due to th_e MA one.

The ARMA (p. g} model can be generalised as an
Whenever a third variable is qupsed to effect ARIMA({».q)} model where d determnes the
revenue, causation and directionality are provedumber of times the process has to be integrated
applying the Granger (Gausality) test(Granger before becoming stationary.
1969) This technique also finds wide applicability
to the analysis of taxatio(Heckelman 2000; 2.5 Forecast errors

Tosun and Abizadeh 2005) . .

Various techniques are employed to assess the
Finally, model so r ob wsetlneeysasn c evegfe t ¥ aARRMARImodel 6
through RMSE (Nau 2014; Streimikiene et al. in comparison to official forecasts and alternative
2018) DM tests(Diebold and Mariano 2002and modéd s : RMSE, which is consider

First, the ARIMA model for both time series is
estimated following all indications offered by the
main works in the literatur€Tiao and Box 1981;

Harvey and Todd 1983; Box et al. 201d)his

approach has been employed productively in th%
estimation of tax revenue fomerging economies
in general(Streimikiene et al. 2018nd transition

T h e i (DdTsAudtralia 2008) reliabl edo of (Steimkibéne étraldi cat or s
2018, 731) Thei | @ST AuUstratiae2608,

2.2 Unit root test 7ff), and the DM test.

The first step i s to dat a seriesbod

ver i f H .t he
stationarity. There are various means to prove<-8 Granger catsality test
whether a set of data is station&nylooking for a |n addressing how the behavioural and policy
unit root. The Augmented Dickéfuller (ADF) changes induced by the pandemic affect tax
test used here is probably the most widely of sudlevenues it is necessary to establish causality
proofs in academia to datgDickey and Fuller petweervariables. The technique adopted to do so
1979; 1981, Streimikiene et al. 2018, 728) is the G-causality test, which is based ordinary

! least squares regressi(fBranger 1969)

Ay, =u, +a+ B + ':_.'J - 1:]}'}—1 + Gy (1)

K
— 3. Estimations and discussion

2.3 Multivariate linear regression 3.1 Stationarity

There are several ways to describe a multivariafé@ta stationarity is essential to themploy the
linear regression. Most notably, one can ceo ARIMA model and other analogous techniques.
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The ADF test shows that both VAT and PIT ardikely to be hit by the crisi¢Blustein et al. 2020;
nonstationary at level. The unit root can beChakraborty 2020; ILO 2020)
removed by differencing once. 3.4 Valueadded tax

The VAT is the main source of tax revenue for
Bul g andget.blts redressive effects, due to
The ARIMA model is used for forecasting poor households' higher propension to consume
purposes by takingnto account the entire time (Carroll and Kimball 1996; Carroll et al. 2017,
first difference of the dataset going from 1995 tdMorozumi and Acosta Ormaechea 2019; Fisher et
2019 for both VAT and PIT. The autmrrelation al. 2020) are wellknown and studiedTamaoka
function (ACF) and the partial ACF shows thel994, 6069; Kato 2003, 3) However, the
bestfitting model is arARIMA(1,1,1]. pandemic has shown how downwdlekible

. . consumption can bérinca, Duarte, and Fara
In this way, PIT revenues in 2020 would: b Castro 2020Wwhen an exogenous shock strikes at

forecasted at al. 92bl arly
growth of 7.87% in 202W022. Analogously, ”tane saife dm ?gr?((;afer?ﬂ%rei{ f?aalg“%zpjgoaﬁogs a

er_o e
vAT Tevenues would be ¢t ol R AT B s Fof B ot By ATy 1t
oL yearly growth. to estimate exactly how the ¢

3.2 Baseline forecast

i i . . i arrival s and internal touris
3.3 Policy scenariad Approximating reality revedumeasi nly because of a | ac
The alternative forecasts need to account for thHdor eover , t he gover nment has

fact that people were physically prevented frol o wer i ng Vbbddks, chidtessfood) and

leaving their homes, with unpredictable effects ofliapes halfway into the fiscal yea Lex . bgod's

their capability to earn an income. MoreoverEditors 2020) The only data the National

being selfinduced, the crisis poses novelStatistical Institute (NSI) releases regarding added
interrogatives. True, some sectors are benefittingglue (AV) are aggregated according to NACE

from the current sitation. However, new jobs can criteria(EUROSTAT 2008, 57)

supply for less thgn a third of total d|sm|ssalls "Brhus, the following alternative takes as a starting

advanced economig®arrerg Bloom, and Davis ONtVAT revenuyesod elasticity to
2020, 11)and t he uneq u-sahapee Sgénsur(?lﬂtion.tTHeh,VATW&enues for 202919

r e c o (Telarigo2021)s undeniable. are estimated by feeding a multivarizégression

Overall, the impact on consumption and incomegiodel with a summary of GDPTABLE 3), final-

is likely to be even bigger for lesieveloped consumption(EU Commission 2020, 17%nd G

countries (Estupinan and Sharma 2020y the efficiency forecastf Aut hor 6s cal cul ati o1
reduction of 6greyd acanjthe fotrmula showy i iKeen 20§43 424Mhe sur vi val
incomes to poorer household®Narula 2020) granger tst proves causality between each of these

Moreover, young and female workers are morédependent variables and VAT revenues.

Table 3: GDP forecasts for Bulgaria and the Euro Area in 2020-2022
were summarised and fed to a multivariate-regression model

(3.A) Forecast Year Euro Area Bulgaria
Actual data 2019 1%
Autumn 2020* 2020 8% 5%
Autumn 2020% 2021 4% 3%
Autumn 2020* 2022 3% 4%
Spring 2020%* 2020 -8%
Spring 2020*% 2021 6%

(3.B) Forecast Year Euro Area (3.C) Forecast Year BGR
2019 2019

Mildt 2020 6% Summaryif 2020 -3%
Mildt 2021 7% Summaryif 2021 1%
Mildt 2022 2% Summary¥f 2022 5%
SevereT 2020 =13%
Severet 2021 3%
Severet 2022 4%

TABLE 2 Sources: *EUROSTATin EU Commission 2020, 172) A (ZDZ0B
Author 6s cal cul ations.
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On this basis, VAT revenues in Bulgaria couldevenues as a share of GDP. Against the

have fallen by as much as 17% in 2020. Thbeackground of growing government expenditures

recovery in 2021 and 2022 would be rather sloEU Commission 2020, 175a decline in VAT

and unsatisfying (5% and 6% respectively), withevenues would probably lead to budget

revenues still at 96% of their 2019 level by timele disbalances. Thus, the upward trend on which

of 2022. A reduction in compliance and collectiorBul gar i ads debteadpagetdshodlee f i ci t w
efficiency i estimated through a drop in-C persist.

Efficiency i would mean a 10% fall in VAT

Chart 2: According to the multivariate-regression model, VAT revenues are expected to
fall drastically in 2020 and not to recover by 2022

Predicted VAT [BGN]
Actual VAT revenues [BGN]

9% Difference in Predicted VAT [yearfyear]

Quarter of Year

Measure Names

B Predicted VAT | K%

Chart1Sour ces: of ficial data of the Bulgarian gov

3.5 Personal Income Tax independent variables used to feed a multivariate
regression model. Total pensions (PEN), total
PIT is the second largest source of tax revenue fepcial transfers (SOC) and total employment
the Stateod6s budget. Clineamne | (WAGE)t wese cheséna a&si predictdsse t we e n
income and consmption does not always translatebecause taken together, they account for over 99%
in more consumption; yet, falling incomes almosbf average disposable imme(NSI 2020c)

?A;h;\;_v 203153_ forctr:nts]i tisor(wa ec;ngmei(gsla:gg T(ngail{ isoréativglyoegsty {orapgliéie's & on the factors
' ' etermining PIT revenues. In fact, the Bulgarian

2012) In the case of Bulgaria, one needs tq .
remember that about half of the households depeﬁgvern_ment establlshe_d a furlough a.nd other wage
) protection schemegMilcheva 2020; Draganov
on employment income (47.2%JEUROSTAT 020)r educi n the crisisés ne
2020b) Thus, the pandemic has likely impacte g 9

o . employment incomes by about a third
Lhoeuggﬁlcl)rl];sod of, at least, about half of Bulganan(EUROSTAT 2020c) Besids that, the

government has also accelerated the tempo of
There are only a few datasets offering fqjmained p e n s i o n s §NOIi 2020a; @02B@be see also
data on the cvaiiosis sorfssof Danpiak t news 6 . Edditvoerns P2EON260s) an
income. The only such data for Bulgaria are6s OC6 s cchusaity onGPIT revenues, the
EUROS T AZDIr)flash estimate® n A i n stimulieprovided through these two channels are
inequality and povert ysiretodeoepte anirereasen the fatters Moreavert ur a l
data on Bulgarian hou 4 é&hvorth addirg that these twe soes@eousti o n
and social benefits, these statistics represent the
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for more than half of the average Bulgarianv al ues are employed to esti ma
househol dbés d(NSIRGGa bl e 1.43f0ciro 2021 and 4.92% in 2022. Using the

recent official datgNOI 2021) pensionsd grow
IS posited to bd5.79% in 2020. Assuming that in

2021 t%ere. vgilln be .a reindexingf gpensions

Ut 9¢7d 8 & "E Bi anathersmarked depse

%Ni kol ova 2020; ,tBdfigwezsdbs Edi t o
put at 18%.

Lastly, a few considerations on the forecasts fe
into the model and shown ifABLE (below).
EUROSTAT (2020c; 2020af or esees B
wages falling 3.12% in 2020. Given that wages ar
historically very elastic to gketh, forecasted GDP

Table 4: Summary of forecasts for the three determinants of PIT revenues

in Bulgaria
A SOC O WAGE 4O PEN O GDP

2010

2011 1.15% 5.21% 0.73%

2012 0.97% 13.30% —-1.54%

2013 7.81% 9.86% 4.39%

2074 4.94% 5.45% 4.47%

20715 3.91% 10.12% 9.17%

2076 3.77% -6.16% 1.52%

2017 2.95% 12.38% 7.25%

2018 5.30% -0.37% 0.86%

2019 6.13% 8.24% 6.00%

2020 7.63% =-3.27% 15.79% -3.12%
2021 5.80% 1.43% 18.00% 1.36%
2022 5.86% 4.92% 0.43% 4.69%

TABLE 3 Sources: EUROSTAT20c; 2020a; 2021bNOI (2021), NSK2020Aut hor 6 s cal cul at i

Then, supposing a return to normality in 20220 when SOCG6s gr owt @n thisi | | be 5
PENG6s growth i s pegge dbadispPIT@eRRuesgn Bolgatishcould dave drowm g

0.43%. Finally, social contributions are assumed tby as much as 22% in 2020. The economic

overgrow their upward trenEUROSTAT 2021b) recovery in 2021 and 2022 should allow for a

to supply for about 30% of thiall in salaries in further increase in revenues by about 17% and 6%

2020. As wages get more dynamic in 2021, thim 2021 and 2022, respectively. By the end of the

trend is smoothed somewhat downward, fallingriennium, PIT revenues would 54.% higher than

from 7.63% to 5.80%. Due to sustained GDRn 2019.

growth, the precrisis trend should resume in 2022

Chart2Sour ce: Aut hordéds calcul ations.
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