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Rezime

Stopa in acije je jedna od osnovnih makroekonomskih varijabli i predstavlja osnovni ciljy monetarne
politike. Uslovljena je velikim brojem faktora, te je neophodno analizirati uticaj koji njihove promene
imaju na stopu in acije. Cilj ovog istra ivanja je analiza pass-through efekta promene nominalnog
deviznog kursa na stopu in acije na primeru odabranih zemalja u razvoju i razvijenih zemalja u periodu
od 2014. do 2020. godine, ije su zajedni ke karakteristike targetirana stopa in acije, kao re im
monetarne politike i rukovo eno uktuiraju i devizni kurs, kao re im deviznog kursa. Potvr ena je
obrnuta proporcionalnost izme u kretanja nominalnog deviznog kursa i stope in acije (depresijacija
nominalnog deviznog kursa nacionalne valute vodi ka rastu stope in acije) i ve i pass-through efekat
u zemljama u razvoju u odnosu na razvijene zemlje.

Klju ne re i: exchange rate pass-through; devizni kurs; stopa in acije

JEL klasi kacija: E42, E52, E58, C33

makroekonomskim agregatima od zna aja, ali i me uzavisnoS u izme u njih, kako bi se precizno
odredio uticaj koji promena jednog makroekonomskog agregata ima na druge, a samim tim i na
cilleve monetarne i ekonomske politike. Kao zna ajne varijable u monetarnoj politici izdvajaju se
prevashodno stopa in acije, ali i devizni kurs, te i njihova me uzavisnost.

Predmet istra ivanja rada je pass-through efekat — ,prelivanje promena nominalnog deviznog kursa
na stopu in acije u Srbiji, Ma arskoj i Rumuniji (koje predstavljaju zemlje u razvoju) i Velikoj Britaniji,
Kanadi i Novom Zelandu (koje predstavljaju grupu razvijenih zemalja). Posmatrani period nominalnog
deviznog kursa i stope in acije je od 2014. do 2020. godine i prikupljeni podaci su analizirani na
kvartalnom nivou.

Cilj istra ivanja je empirijski potvrditi obrnutu proporcionalnost kretanja nominalnog deviznog kursa
i stope in acije, tj. potvrditi da depresijacija nominalnog deviznog kursa nacionalne valute vodi ka
rastu stope in acije, kao i ve i pass-through efekat u zemljama u razvoju u odnosu na razvijene zemlje.

Metodologija istra ivanja obuhvata deskriptivnu statisti ku analizu podataka, kreiranje panel
podataka i utvr ivanje odgovaraju eg panel modela, utvr ivanje dijagrama rasipanja nominalnog
deviznog kursa u odnosu na stopu in acije za svaku posmatranu zemlju, kao i komparativnu analizu
radi utvr ivanja sli nosti i razlika izme u pass-through efekta uticaja promene stope nominalnog
deviznog kursa na stopu in acije u zemljama u razvoju i razvijenim zemljama. Analiza panel podataka
je izvr8ena primenom statisti kog softvera STATA, dok je u izradi dijagrama rasipanja koris en softver
Statistica. Statisti ki zna ajne razlike se uzimaju kod vrednosti gde je p < 0,05.

U prvom delu rada predstavljeni su vladaju i stavovi u literaturi, potom su u drugom delu prikazani
empirijski podaci o nominalnim deviznim kursevima i stopi in acije. U tre em delu rada su analizirani
dijagram rasipanja nominalnog deviznog kursa u odnosu na stopu in acije i deskriptivha statistika
(za promenljive stopu in acije i nominalni devizni kurs) i prikazani su rezultati panel analize i odabir
odgovaraju eg modela. U poslednjem delu rada izvrSeno je pore enje odabranih zemalja regiona
(uklju uju i i Srbiju) i razvijenih zemalja.

Pregled literature

Procena uticaja Sokova na kretanje nominalnih deviznih kurseva stranih valuta i prelivanje in acije na
doma e tr iSte je efekat koji je u literaturi poznat kao “pass-through” efekat. Od presudnog je zna aja
za monetarne vlasti, jer uslovljava rast doma ih cena. Mo e se de nisati kao procentualna promena
stope in acije izazvana jednoprocentnom promenom nominalnog deviznog kursa (Ristanovi & Tasi,
2018). ERPT (Exchange rate pass-through) mo e varirati me u zemljama sa razli itom ekonomskom
strukturom, u pogledu stepena otvorenosti, zna aja uvoza za tu zemlju itd. (Ortega & Osbat, 2020).
Pad ERPT je povezan sa cenovnhom stabilno$ u, koja je proizvod kredibilne monetarne politike
(Allem & Lahiani, 2014). Prema istra ivanju MMF-a, sprovedenog na svim lanicama u periodu 1960-
1990. godine, izme u zemalja koje koriste razliite re ime deviznih kurseva postoji razli it uticaj
koji oni imaju na stopu in acije. Ukoliko devizne kurseve podelimo u tri grupe: ksne, rukovo eno
uktuiraju e i slobodno uktuiraju e, dr ave sa ksnim deviznim kursevima neretko karakteriSe niska
stopa in acije i manje varijacija deviznog kursa (Ghosh i saradnici, 1997).
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Analiziraju i uticaj promene realnog deviznog kursa na stopu in acije ha primeru azijskih zemlja sajta Evropske Centralne Banke. U Tabeli 1 prikazani su nominalni devizni kursevi za svaku posmatranu
(ASEAN + Japan, Kina, Ju na Koreja) u periodu od 1991. do 2005. godine i porede i dobijene rezultate nacionalnu valutu, kao i procentualna promena na kvartalnom nivou. Za svaku nacionalnu valutu,
sa rezultatima iz Evropske Unije i Severne Amerike, Achsani i saradnici (2010) zaklju ili su da na tom nominalne vrednosti deviznih kurseva su prikazane u koloni (1), dok su procentualne promene
primeru azijskih zemalja postoji jaka korelacija izme u deviznog kursa i in acije i da depresijacija prikazane u koloni (2).

nominalnog (kao i realnog) deviznog kursa uti e na rast in acije, dok je korelacija izme u deviznog
kursa i in acije zanemarljiva u EU i Severnoj Americi, ali da je prime en zna ajan uticaj in acije na

. Tabela 1. Nominalni devizni kursevi odabranih nacionalnih valuta u
devizni kurs.

periodu Q1 2014 — Q4 2020

U korist smanjenja pass-through efekta nakon uvo enja re ima ciljanja stope in acije kao osnovnog
cilia monetarne politike, govori i analiza sprovedena u 27 zemalja u razvoju od kojih 15 ima kao cilj
targetiranu in aciju, a 12 ne, primenom VAR metode. Utvr eno je da je pass-through efekat smanjen
kod slede a tri cenovana indeksa: CPI (Consumer Price Index), PPI (Producer Price Index), IMP (Import
Price Index) (Coulibaly & Kempf, 2010). Tezu da je ERPT efekat ni i prilikom uktuiraju ih deviznih
kurseva potvr uju i Kara & Ogunc (2005), na primeru turske lire. Otkako se devizni kurs turske lire
slobodno formira na osnovu kretanja ponude i tra nje na tr iStu, ERPT efekat je smanjen.

Uticaj promene nominalnog deviznog kursa na in aciju analiziran je na primeru odabranih afri kih
zemalja u periodu od 1978. do 1989. godine — analizirane zemlje su bile: Gambija, Gana, Kenija,
Nigerija, Sijera Leone, Somalija, Tanzanija, Uganda, Kongo i Zambija. Primenom bivarijatnog (primena
(1) monetarnog agregata i nivoa cena kao varijabili ili (2) deviznog kursa i nivoa cena) i trivarijatnog
Grejnd erovog testa (monetarni agregat, nivo cena i devizni kurs kao varijable), potvr en je veliki
uticaj promene deviznog kursa na stopu in acije u Sijera Leone, Tanzaniji i Kongu, dok je ista korelacija
potvr ena primenom bivarijatnog testa u Keniji i trivarijatnog u Gambiji (Canetti & Greene, 1991).
Imimole & Enoma (2011) dokazali su primenom ADRL modela na primeru Nigerije da depresijacija
nominalnog deviznog kursa nigerijske naire uti e na rast stope in acije analiziraju i podatke u periodu
1986-2008. KoriS enjem mese nih podataka o stopi in acije i kursu nigerijske naire u periodu od
januara 2006. godine do decembra 2015. godine, primenom GARCH modela (Generalised Auto
Conditional Heteroscedastic model) dokazana je negativha veza izme u volatilnosti deviznog kursa i
stope in acije na kratak rok — rast deviznog kursa za 1% vodi ka padu in acije za 0,003% (Osabuohien
i saradnici, 2018).

Pregled nominalnih deviznih kurseva i stope in acije Izvor: www.ech.europa.eu

u odabranim zemljama

U zemljama koje su usvoijile ciljanje in acije (In ation targeting) za re im monetarne politike kao Na osnovu tabelarnog prikaza se zaklju uje da su sve posmatrane valute u posmatranom vremenskom
osnovni cilf monetarnih vlasti, zabele eno je smanjenje pass-through efekta nominalnog deviznog intervalu nominalno depresirale u odnosu na evro. U toku posmatranog intervala, bilo je oscilacija
kursa na stopu in acije (Edwards, 2006), te su upravo i predmet ovog istra ivanja zemlje koje spadaju u u kretanju nominalnih deviznih kurseva - najve e su zabele ene kod kanadskog i novozelandskog
ovu grupu (targetirana stopa in acije kao re im monetarne politike + rukovo eno uktuiraju i devizni dolara. Najve a procentualna depresijacija u odnosu na evro zabele ena je kod ma arske forinte,
kurs kao re im deviznog kursa). U istra ivanje su uklju eni Novi Zeland i Kanada, kao prve dr ave koje dok je najmanje oscilacija pretrpeo kurs britanske funte.

su usvaoijile ciljanje in acije kao osnovni cilj monetarnih vlasti, nakon kojih su i druge razvijene zemlje
i zemlje u razvoju preuzele ovaj re im monetarne politike (Stevanovi & Milenkovi, 2020).

Radi statisti ke obrade podataka svi hominalni devizni kursevi su izra eni u evrima (kako bi sve
nacionalne valute bile izra ene u istoj jedinici). Podaci o kvartalnoj vrednosti evra izra enog u srpskim
dinarima preuzeti su sa sajta Narodne Banke Srbije, dok su podaci u preostalim valutama preuzeti sa
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Kvartalni podaci o stopi in acije za sve posmatrane zemlje preuzeti su od strane BIS banke (Bank for

. . e P . ,Pass-through” efekat nominalnog deviznog kursa na stopu in acije
International Settlements) i predstavljeni su u Tabeli 2.

Po etak empirijske analize podataka upu uje na dijagrame rasipanja nominalnog deviznog kursa
u odnosu na stopu in acije. Za svaku pojedina nu dr avu je prikazana jedna ina koja objasnjava
povezanost nominalnog deviznog kursa i stope in acije. Nominalni devizni kurs izra en u evrima
predstavlja nezavisnu promenljivu, dok je stopa in acije zavisna promenljiva. Nedostatak dijagrama
rasipanja je $to se ne uzimaju u obzir razli iti vremenski momenti, koji e biti uva eni prilikom obrade
panel podataka.

Tabela 2. Stopa in acije u odabranim dr avama u periodu
Q1 2014 — Q4 2020

Slika 1. Dijagrami rasipanja nominalnog deviznog kursa u odnosu na
stopu in acije
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Izvor: Prora un autora primenom alata Statistica
Kretanje stope in acije u posmatranim zemljama bele i oscilacije u toku posmatranog perioda,

ali je primetan zajedni ki trend kretanja kod svih zemalja. Od po etka posmatranog perioda do
prve polovine 2016. godine stopa in acije ima prete no negativan trend kretanja (Rumunija bele i
negativnu stopu u trajanju od 6 kvartala), nakon ega dolazi do rasta stope in acije i ovaj trend
kretanja se menja tek od 2020. godine i po etka izbijanja pandemije korona virusa, kada dolazi do
pada privredne aktivnosti, $to vodi ka smanjenju stope in acije.
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U svim posmatranim zemljama osim u Srbiji postoji obrnuta proporcionalnost izme u kretanja
nominalnog deviznog kursa i stope in acije, tj. sa rastom nominalnog deviznog kursa stopa in acije
opada. Treba uzeti u obzir injenicu da su nominalni devizni kursevi svih analiziranih valuta izra eni u
evrima, te da rast nominalnog deviznog kursa ozna ava depresijaciju evra, tj. apresijaciju nacionalne
valute. Apresijacija nacionalne valute vodi ka padu stope in acije. U Srbiji je prisutna direktna
proporcionalnost, te sa rastom kursa izra enog u evrima (depresijacija evra — apresijacija srpskog
dinara), dolazi do rasta stope in acije. Dobijeni podaci nisu statisti ki zna ajno razliiti od nule na
primeru Srbije, Kanade i Novog Zelanda i upravo ove zemlje imaju najni i koe cijent determinacije.

Radi utvr ivanja uticaja volatilnosti nominalnog deviznog kursa na stopu in acije u posmatranim
zemljama, prikupljeni kvartalni podaci su obra eni primenom programa STATA. Zemlje su ozna ene
brojevima od 1 do 6 (Srbija, Ma arska, Rumunija, Velika Britanija, Kanada i Novi Zeland respektivno)
i podaci su balansirani (za svaku posmatranu zemlju se analizira isti broj podataka u vremenskoj
seriji). U Tabeli 3 je prikazana osnovna deskriptivna statistika za obe promenljive, ne uzimaju i u obzir
razli ite zemlje.

Tabela 3. Osnovna deskriptivna statistika za promenljive stopu
in acije i nominalni devizni kurs

Izvor: Prora un autora primenom alata STATA

Detaljnija deskriptivha statistika je prikazana u Tabeli 4. Ukupan broj analiziranih podataka je 168,
a predmet analize je 6 zemalja i 28 vremenskih trenutaka (28 kvartala). Prilikom statisti ke analize
ra unate su osnovne deskriptivhe statistike za obe posmatrane promenljive (nominalni devizni
kurs i stopa in acije): prosek (Mean), standardna devijacija, minimum i maksimum. lzra unate su
standardne devijacije za obe varijable posmatrajui samo zemlje i ne uzimaju i u obzir vremenski
period (“Between”), kao i standardne devijacije za 28 posmatranih vremenskih trenutaka, ne uzimaju i
u obzir zemlje (“Within").

Tabela 4. Detaljnija deskriptivha statistika za promenljive stopu
in acije i nominalni devizni kurs

Izvor: Prora un autora primenom alata STATA
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Kada je u pitanju stopa in acije,”"between” standardna devijacija je manja od “within” standardne
devijacije, Sto ukazuje na ve u varijaciju stope in acije tokom vremenskog perioda, nego me u
zemljama, dok je za promenljivu nominalni devizni kurs ve a varijacija me u zemljama nego tokom
vremenskog perioda. U nastavku istra ivanja, predmet analize je povezanost nominalnog deviznog
kursa, kao nezavisne promenljive i stope in acije kao zavisne promenljive analizom panel podataka.
Ocena uticaja nezavisne promenljive na zavisnu promenljivu merena je primenom slede ih modela:

1. Model obi nih najmanijih kvadrata (Ordinary Last Squares Model - OLS) — prikazan u Tabeli 5.
2. Model ksnih efekata — prikazan u Tabeli 6.
3. Model slu ajnih efekata — prikazan u Tabeli 7.

Prvi model panel podataka je model obi nih najmanjih kvadrata. Model posmatra sve vrednosti
varijabli, ali ne uzima u obzir razli ite zemlje.

Tabela 5. Model obi nih najmanjih kvadrata

Izvor: Prora un autora primenom alata STATA

Dobijeni rezultati upu uju na koe cijent determinacije R2=0,0186 — 5to ukazuje na slabu objasnjenost
varijacija stope in acije kretanjem nominalnog deviznog kursa — samo 1,86%. Rezultati F testa F
(1,166)=3,14; p>0,05 pokazuju da OLS model nije dobar. Rezidualna standardna greska (1,2654)
prikazuje koliko u proseku odstupaju stvarne vrednosti stope in acije od prave regresione linije. Na
osnovu prikazanih podataka dobija se model:

Stopa in acije = 1,766026 — 0,4053034 * Nominalni devizni kurs

Model ukazuje na obrnutu proporcionalnost stope in acije i nominalnog deviznog kursa i da rast
nominalnog deviznog kursa za jednu jedinicu, dovodi do smanjenja stope in acije za 0,4053034
jedinica. Kako OLS model ne uzima u obzir razliite zemlje, potrebno je utvrditi i model ksnih i
slu ajnih efekata i odabrati najbolji model od navedena tri.
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Tabela 6. Model ksnih efekata

Izvor: Prora un autora primenom alata STATA

Dobijeni koe cijent determinacije R2=0,0186 ukazuje na niski procenat objasnjenosti varijacija stope
in acije kretanjem nominalnog deviznog kursa kao nezavisne promenljive. Model koji se dobija glasi:

Stopa in acije = 5,091638 — 7,76397 * Nominalni devizni kurs

Model potvr uje obrnutu proporcionalnost kretanja stope in acije i nominalnog deviznog kursa i
ukazuje da rast nominalnog deviznog kursa za jednu jedinicu vodi ka smanjenju stope in acije za
7,76397 jedinica. Vrednost F testa F (1,161)=10,79 i dobijena vrednost p=0,0013, ukazuju da je model
ksnih efekata dobar.

Tabela 7. Model slu ajnih efekata

Izvor: Prora un autora primenom alata STATA
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Model koji se dobija glasi:
Stopa in acije = 1,766026 — 0,4053034 * Nominalni devizni kurs

I pokazuje obrnutu proporcionalnost izme u stope in acije i nominalnog deviznog kursa, kao i da
rast nominalnog deviznog kursa za jednu jedinicu vodi ka smanjenju in acije za 0,4053034 jedinice.
Dobijeni rezultati Wald testa Wald chi2 (1) = 3,14; p=0,0763>0,05, dovode do zaklju ka da model
slu ajnih efekata nije dobar.

Nakon sprovo enja OLS modela, modela ksnih efekata i modela slu ajnih efekata, potrebno je
utvrditi koji je model najbolji, Sto se dobija sprovo enjem F-testa za model ksnih efekata i Breusch-
Pagan LM testa za model slu ajnih efekata (prikazan u Tabel)8Vrednost F testa se o itava iz rezultata
dobijenih u program STATA i iznosi F(5,161)=2,32, p = 0,0455 < 0,05 — Sto ukazuje na odbacivanje HO.

Tabela 8. Breusch-Pagan test

Izvor: Prora un autora primenom alata STATA

Dobijeni rezultati prikazuju odbacivanje HO kod F-testa, dok to nije slu aj kod Breusch-Paganovog
testa, te se zaklju uje da je model ksnih efekata najpogodniji. Kona an model glasi:

Stopa in acije = 5,091638 — 7,76397 * Nominalni devizni kurs

Dobijeni rezultati istra ivanja podudaraju se sa rezultatima istra ivanja sprovedenog od strane
Honoham & Lane (2004) — koji su utvrdili da je uticaj nominalnog deviznog kursa na kretanje stope
in acije u Evrozoni prisutan i u periodima apresijacije evra (2002-2003) i u periodima depresijacije

u odnosu na ameri ki dolar (1999-2001). Istra ivanja sprovedena na azijskim dr avama tako e su u
korelaciji sa dobijenim rezultatima: Monfared & Akin (2017) dokazali su na primeru Irana primenom
VAR modela i analizom kvartalnih podataka (Q3 1997- Q4 2011) da rast ponude novca i promena
realnog deviznog kursa uti u na rast stope in acije, sa zna ajnijim uticajem ponude novca ha promenu
stope in acije.

.Pass-through” efekat: odabrane zemlje u regionu nasuprot
odabranim razvijenim zemljama
Kako se u panel analizi posmatraju sve zemlje istovremeno i dobija se jedan model koji objasSnjava sve

promenljive za sve zemlje, radi detaljnije obrade podataka na nivou pojedina nih zemalja prikazani
su dijagrami rasipanja za sve posmatrane zemlje pojedina no.
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Slika 2. Dijagrami rasipanja nominalnog deviznog kursa u odnosu na in aciju Ukoliko se vrSi pore enje smera kretanja proporcionalnosti izme u nominalnog deviznog kursa i
— pojedina no prikazane zemlje stope in acije, zna ajnih razlika izme u zemalja regiona i razvijenih zemalja nema — sa izuzetkom
Srbije. Prisutna je obrnuta proporcionalnost - pad stope in acije nakon nominalne apresijacije
nacionalne valute u odnosu na evro.

Kao zna ajan faktor prilikom pore enja ove dve grupe zemalja javlja se koe cijent uz nezavisnu
promenljivu nominalni devizni kurs. U razvijenim zemljama je vrednost ovog koe cijenta na znatno
ni em nivou ( -7,1182 ; -0,3030 ; -6,6589 za Veliku Britaniju, Kanadu i Novi Zeland respektivno) u
odnosu na koe cijente koji stoje uz nominalni devizni kurs u zemljama u regionu (221,4813; -7239,1438;
-225,6237 za Srbiju, Ma arsku i Rumuniju respektivno). Kako ovaj koe cijent ukazuje koliko se menja
stopa in acije nakon promene nominalnog deviznog kursa za jednu jedinicu, mo e se zaklju iti da je

u zemljama u regionu ovaj koe cijent mnogo Vvisi, te je i uticaj nominalnog deviznog kursa na stopu
in acije visi. U Kanadi je koe cijent bli i nuli (-0,3030) Sto zna i da je uticaj koji nominalni devizni kurs
ima na stopu in acije veoma mali.

Ukoliko Srbiju, Ma arsku i Rumuniju grupiSemo i posmatramo kao zemlje u razvoju, slede e pravilnosti

se uo avaju u toku posmatranog perioda: dinar, forinta i lej su depresirali na kraju posmatranog
perioda u odnosu na po etak 2014. godine i in acija je na kraju posmatranog perioda bila visa u
Ma arskoj i Rumuniji u odnosu na po etak perioda (u Srhiji je in acija ha ni em nivou krajem 2020.
godine). Uo ava se da je in aciji potrebno oko godinu dana da po ne da raste, nakon §to nacionalna
valuta nominalno depresira (Srbija: srpski dinar bele i najni e vrednosti od Q3 2015 — Q1 2017, a rast
stope in acije se prime uje u periodu Q3 2016 — Q2 2017; Ma arska: depresijacija forinte u periodu
od Q3 2017 — Q4 2018, a rast in acije Q2 2018 - Q3 2018; Rumunija: lej od Q3 2015 bele i konstantan
pad vrednosti, a stopa in acije raste u periodu Q3 2016 — Q2 2018).

U radu Siljkovi & Milanovi (2015) sprovode analizu ERPT efekta na primeru Srbije, gde je depresijacija
nominalnog deviznog kursa prime ena od 2003. godine i glavni je uzro nik rasta stope in acije
od 2004. godine. Privatizacija sprovedena nakon 2005. godine vodi ka pove anju priliva stranog
kapitala, Sto je iniciralo apresijaciju dinara, Sto je potom uticalo na smanjenje stope in acije. Upravo
su zna ajne oscilacije kursa dinara uticale na postavljanje targetirane stope in acije kao osnovnog
cilia monetarne politike. Podaci dobijeni na osnovu istra ivanja Josi dis i saradnici (2009), ukazuju
na veliki pass-through efekat deviznog kursa na in aciju, bez obzira na vrstu deviznog kursa (period
01/2001 — 01/2003 - politika targetiranja deviznog kursa i njegova uloga kao nominalnog sidra;
period 01/2003 - 09/2006 — ,crawling peg* re im deviznog kursa; period 09/2006 — danas — politika
cillane in acije kao re im monetarne politike i rukovo eno uktuiraju eg deviznog kursa kao
komplementarnog re ima deviznog kursa). Zna ajan uticaj deviznog kursa na stopu in acije u Srbiji
ne iznena uje, uzimaju i u obzir da smo mala otvorena ekonomija, sa velikom zavisnoS u od uvoza i
velikim trgovinskim de citom (Vilaret & Pali, 2006).

Velika Britanija, Kanada i Novi Zeland ine grupu razvijenih zemalja ije sve nacionalne valute bele e
nominalnu depresijaciju u odnosu na evro. Oscilacije nominalnih deviznih kurseva su bile niske, ali je
zato stopa in acije zna ajno oscilirala. Ne uo ava se direktna korelacija izme u kretanja nominalnog
deviznog kursa i stope in acije, jer su vrednosti valuta bile relativno stabilne, Sto nije slu aj sa stopom
in acije.

Ovim se potvr uje manji pass-through efekat nominalnog deviznog kursa na stopu in acije u
razvijenim zemljama u odnosu na nerazvijene zemlje, do kakvog se zaklju ka doslo i istra ivanjem

Izvor: Prora un autora primenom alata Statistica podataka prikupljenim iz 29 razvijenih zemalja i 26 zemalja u razvoju u periodu od 1970-2017. godine.
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Potvr ena je teza da zna ajne depresijacije nacionalnih valuta ve i uticaj imaju na stopu in acije

u zemljama u razvoju nego u razvijenim zemljama i da je u zemljama sa eksibilnijim nominalnim
deviznim kursevima i cilianom in acijom kao osnhovnim targetom monetarnih vlasti maniji ,pass-
through* nominalnog deviznog kursa na in aciju (Ha i saradnici, 2019). Smanjenje pass-through efekta
je pozitivan indikator, jer uti e na smanjenje in atornih pritisaka koji dolaze izvan okvira dr avnih
granica (Edwards, 2006).

Zaklju ak

Rezultati istra ivanja potvruju dosadasnje empirijske rezultate koji govore o obrnutoj
proporcionalnosti izme u nominalnog deviznog kursa i stope in acije, tj. da depresijacija nacionalne
valute vodi ka rastu stope in acije. Navedena teza je potvr ena u svim analiziranim zemljama osim u
Srbiji, gde je prisutna direktna proporcionalnost.

Panel analizom se utvr uje da je model ksnih efekata najadekvatniji i dobijeni model (Stopa in acije =
5,091638 — 7,76397 * Nominalni devizni kurs) govori o padu stope in acije za 7,76397 jedinica prilikom
apresijacije nominalnog deviznog kursa za jednu jedinicu.

Osim Srbije, nema razlika meu zemljama regiona i razvijenih zemalja u pogledu obrnute
proporcionalnosti nominalnog deviznog kursa i stope in acije, ali se uo avaju visi koe cijenti uz
nezavisnu promenljivu nominalni devizni kurs kod zemalja u regionu, Sto potvr uje dosadaSnje
rezultate o ve em pass-through efektu u zemljama u razvoju u odnosu na razvijene zemlje. Pravilnost
koja je uo ena kod zemalja u razvoju (da nominalna depresijacija nacionalne valute rezultira rastom
stope in acije nakon godinu dana — period od godinu dana je okvirnog karaktera) ne uo ava se kod
razvijenih zemalja, 3to tako e potvr uje manji ERPT efekat u razvijenim zemljama.

Dobijeni rezultati istra ivanja predstavljaju dobru osnovu za dalje istraivanje koris enjem
ekonometrijskih modela, koji bi obuhvatili Siri vremenski period i ve i broj zemalja kod kojih je osnovni
cili monetarnih vlasti targetirana stopa in acije i gde je prisutan rukovo eno- uktuiraju i devizni
kurs. Osim ve eg obuhvata zemalja, kako zemalja u razvoju, tako i razvijenih zemalja, zna ajno bi bilo
izvrSiti analizu povratnog pass-through efekta koji realni efektivni devizni kurs ima na stopu in acije
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Summary

In ation rate is one of the essential macroeconomics variables and it represents the main goal of
monetary policy. It is determined by a great number of factors, so it is necessary to analyse the impact
their changes have on in ation rate. The purpose of this research is the analysis of the nominal
exchange rate pass-through effect on in ation rate in selected emerging and developed countries in
the period 2014-2020, which share the same characteristics of in ation targeting, as main monetary
policy regime, and managed oating exchange rate, as exchange rate type. Inverse proportion between
volatility of nominal exchange rate and in ation rate is proven (depreciation of nominal exchange rate
of national currency leads towards the growth of in ation rate), as well as higher pass-through effect in
emerging countries compared to developed countries.

Keywords: exchange rate pass-through; exchange rate; in ation rate
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Introduction

In order to implement adequate monetary policy, it is necessary to have accurate information about
important macroeconomics aggregates, but also about the interdependence between them, in order
to precisely determine the impact that change of one macroeconomics aggregate has on others, as
well as on monetary and economic policy goals. Important variables in monetary policy are, rstly,
the in ation rate, as well as exchange rate and their interdependence. The subject of this research is
the pass-through effect of nominal exchange rate on in ation rate in Serbia, Hungary and Romania
(emerging countries) and Great Britain, Canada and New Zealand (developed countries). Analysed
period of nominal exchange rate and in ation rate is 2014-2020 and the acquired data is analysed on
a quarterly level.

The aim of this research is to empirically con rm the inverse proportionality of changes of nominal
exchange rate and in ation rate — to con rm that the nominal exchange rate depreciation of national
currency leads to the in ation rate growth, as well as to prove the higher pass-through effect in
emerging countries compared to developed countries.

The methodology of this research contains descriptive statistics of analysed data, creating panel data
and establishing the corresponding panel model, determination of scatter plot of nominal exchange
rate and in ation rate for each individual country, comparative analysis which enables to determine
similarities and differences between pass-through effect of nominal exchange rate changes onin ation
rate in emerging and developed countries. The analysis of panel data is performed by statistical
software STATA, whereas for the creating of scatter plot software Statistica is used. Statistically
signi cant values are considered when p-value < 0.05.

First part of the paper is a literature review, the second part presents empirical data about nominal
exchange rate and in ation rate. The third part of the paper analyses the scatter plot of nominal
exchange rate and in ation rate and includes the descriptive statistics (for variables in ation rate and
nominal exchange rate), as well as results of panel analysis and selection of corresponding model. The
last part of the research features a comparison of selected countries in our region (including Serbia)
and developed countries.

Literature Review

Estimation of impact that economic shocks have on nominal exchange rates of foreign currencies
and over ow of in ation on domestic market is known as “pass-through” effect. It is essential for
monetary authorities, because it causes a rise in domestic prices. It can be de ned as percentage
change on in ation rate caused by 1% change of nominal exchange rate (Ristanovi & Tasi, 2018).
ERPT (Exchange rate pass-through) can vary between countries with different economic structure,
regarding the openness of economics, importance of import etc. (Ortega & Osbat, 2020). Decrease
of ERPT is connected with price stability, which is a product of credible monetary policy (Allem &
Lahiani, 2014). According to IMF research, performed on all members in period 1960-1990, countries
that have different regime of exchange rate have a different impact on in ation rate. If regimes of
exchange rates are split in 3 groups: xed, managed oating and oating regimes, countries with xed
exchange rate often have low in ation rate and less exchange rate variations (Ghosh & associates,
1997).
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By analysing the effect of real exchange rate change on in ation rate in Asian countries (ASEAN +
Japan, China, South Korea) in period 1991-2005 and comparing obtained results with results from
European Union and North America, Achsani & associates (2010) came to the conclusion that in
analysed Asian countries there is a strong corelation between exchange rate and in ation rate and
that the depreciation of nominal (and real) exchange rate has an impact on in ation growth, whereas
the corelation between exchange rate and in ation is negligible in EU and North America, but there

is a signi cant impact of in ation rate on exchange rate.

In favour of decreasing pass-through effect after introduction of in ation targeting as main goal of
monetary policy, there is an analysis conducted in 27 emerging countries, 15 of which have in ation
targeting, and 12 do not, by using the VAR method. It has been determined that pass-through effect
has decreased with three following indices: CPI (Consumer Price Index), PPI (Producer Price Index),
IMP (Import Price Index) (Coulibaly & Kempf, 2010). Thesis that the ERPT is lower within oating
exchange rate regimes was con rmed by Kara & Ogunc (2005), on the example of Turkish lira. Since
the exchange rate is oating based on the supply and demand on the market, the ERPT effect has
decreased.

The impact of nominal exchange rate change on in ation rate was analysed in selected African
countries in period 1978-1989 — the analysed countries were: The Gambia, Ghana, Kenia, Nigeria,

Sierra Leone, Somalia, Tanzania, Uganda, Kongo and Zambia. By using the bivariate (involving (1)

monetary aggregate and consumer prices as variables or (2) exchange rate variable and consumer
prices) and trivariate Granger causality tests (monetary aggregate, consumer prices and exchange
rate as variables), high impact of exchange rate change on in ation rate was conrmed in Sierra
Leone, Tanzania and Kongo, and same correlation was con rmed by bivariate test in Kenia and by

trivariate test in The Gambia (Canetti & Greene, 1991). Imimole & Enoma (2011) have proven (by using

the ADRL model in Nigeria) that depreciation of nominal exchange rate of Nigerian naira effects the
rise of in ation rate by analysing data from 1986-2008. By using monthly data on the in ation rate
and exchange rate of Nigerian naira in period January 2006 - December 2015 and the GARCH model
(Generalised Auto Conditional Heteroscedastic model), negative corelation between volatility of
exchange rate and in ation rate in short term is proven — increase of exchange rate for 1% leads to
decrease of in ation rate for 0.003% (Osabuohien and associates, 2018).

Overview of Nominal Exchange Rates and In ation Rates in Selected
Countries

Countries that have adopted in ation targeting as a main goal of monetary policy, have recorded a
decrease in the pass-through effect of nominal exchange rate on in ation rate (Edwards, 2006), and
those countries are the subject of this research (countries that have in ation targeting as a monetary
policy regime + managed oating exchange rate as an exchange rate regime). This research includes
New Zealand and Canada, as rst two countries that have adopted in ation targeting as main goal of
monetary authorities, after whom other developed countries and emerging countries have adopted
this monetary policy regime (Stevanovi & Milenkovi , 2020).

For statistical processing of the data, all nominal exchange rates are expressed in euros (so all national
currencies are expressed in same units). Data about quarterly value of euro expressed in Serbian
Dinars was taken from the website of National Bank of Serbia, and data for all other currencies was
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taken from the website of the European Central Bank. Table 1 features the nominal exchange rates for
each of the national currencies, as well as percentage changes on quarterly basis. For each national
currency, the value of nominal exchange rate is presented in column (1), whereas percentage changes
are presented in column (2).

Table 1. Nominal Exchange Rates of Selected National Currencies in
the Period Q1 2014 — Q4 2020

Source: WWW.ECb.eUI’Opa.EU

Based on Table 1 we can conclude that all selected national currencies have recorded nominal
depreciation towards the euro in the analysed period. During the analysed period, there were
oscillations in nominal exchange rates — highest oscillations are noted with Canadian and New
Zealand dollar. Highest percentage depreciation towards the euro is marked with Hungarian forint,
whereas lowest oscillations are noticed with British pound.

Quarterly data about the in ation rate for analysed countries are taken from BIS bank (Bank for
International Settlements) and they are presented in Table 2.
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Table 2. In ation Rate in Selected Countries in the Period Q1 2014 —
Q4 2020

Source: www.bis.org

In ation rate movements in analysed countries have noted oscillations during the observed period,
but a common trend of movement was recorded in all countries. From the beginning of the observed
period until the rst half of 2016, in ation rate has mostly negative trend (Romania had de ation for
6 quarters), after which in ation rate started to rise and this trend changed in 2020, when the corona

virus pandemic started, which affected the decline in economic activity, which led to a in ation rate
decrease.

“Pass-Through” Effect of the Nominal Exchange Rate
on the In ation Rate

The beginning of empirical analysis is presented by scatter plot of nominal exchange rate
and in ation rate. For each individual country there is an equation that represents correlation
between nominal exchange rate and in ation rate. Nominal exchange rate in euros is an
independent variable, whereas the in ation rate is a dependent variable. What scatter plot is
missing are different time periods, which will be included in the panel analysis.

Picture 1. Scatter Plot of the Nominal Exchange Rate and the In ation
Rate

Source: Authors’ calculation by using the statistical software Statistica

In all analysed countries except in Serbia, there is an inverse proportion between the movement
of nominal exchange rate and in ation rate — when nominal exchange rate increases, in ation rate
decreases. What should be taken into account is that all nominal exchange rates are nominated in
euros, so when nominal exchange rates increase, this means the depreciation of the euro and the
appreciation of the national currency. Appreciation of national currency leads to in ation rate
decrease. In Serbia, there is direct proportionality, so when the exchange rate in euros increases
(depreciation of the euro = appreciation of Serbian dinar), there will be a rise in in ation rate. Obtained

results are not statistically signi cant for Serbia, Canada and New Zealand, and these countries have
lowest coef cients of determination.
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In order to establish the effect that volatility of nominal exchange rate has on in ation rate in selected
countries, obtained quarterly data is processed in statistical software STATA. Countries are marked
with numbers 1 to 6 (Serbia, Hungary, Romania, Great Britain, Canada and New Zealand respectively)
and data is balanced (all countries have the same number of analysed data in the time series).

In Table 3 presents the basic descriptive statistics for both variables, not taking into account different
countries.

Table 3. Basic Descriptive Statistics for In ation Rate and Nominal
Exchange Rate Variables

Source: Authors’ calculation by using statistical software STATA

Detailed descriptive statistics is presented in Table 4. Total number of analysed data is 168, and the
analysis subjects are 6 countries and 28 time periods (28 quarters). During the statistical analysis,
basic descriptive statistics were performed for both variables (nominal exchange rate and in ation
rate): Mean, Standard Deviation, minimum and maximum. Standard deviations are calculated for
both variables taking into account only countries and now the different period (“Between”), as well as
standard deviations for 28 different time periods, and not taking into account the country (“Within”).

Table 4. Detailed Descriptive Statistics for In ation Rate and
Nominal Exchange Rate Variables

Source: Authors’ calculation by using statistical software STATA

When it comes to in ation rate, “between” standard deviation is lower than “within” standard
deviation, which means that in ation rate has higher variations during the time period than between
countries, whereas for variable nominal exchange rate variations are higher between countries than
during the time period.
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The following part of the research consists of analysis of corellation between nominal exchange
rate, as independent variable, and in ation rate, as dependant variable, by using the panel data. To
determine the impact independent variable has on the dependant variable, following models will be
presented:

1. Ordinary Last Squares Model — OLS — presented in Table 5.

2.Fixed effects model —presented in Table 6.

3.Random effects model — presented in Table 7.

First model of panel data is the Ordinary Last Square Model. It analyses all values of variables, but it

does not take into account different countries.

Table 5. Ordinary Last Squares Model

Source: Authors’ calculation by using statistical software STATA

Obtained results show that the coef cient of determination is R2=0.0186 — which means that
differences of in ation rate are poorly explained by nominal exchange rate changes — only 1.86%.
Results of F-test F (1.166) = 3.14; p>0.05 are showing that the OLS model is not adequate. The root-
mean-square deviation (1.2654) shows the average deviation of real values of in ation rate from linear
regression line. Obtained results created the following model:

In ation rate = 1.766026 — 0.4053034 * Nominal exchange rate

This model indicates an inverse proportionality between in ation rate and nominal exchange rate,
and that the increase of nominal exchange rate for one unit leads to the decrease of in ation rate for
0.4053034 units. Since the OLS model is not taking into account different countries, it is necessary to
determine the xed effects and random effects models and to choose the corresponding one.
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Table 6. Fixed Effects Model Obtained results create the following model:
In ation rate = 1.766026 — 0.4053034 * Nominal exchange rate

And it con rms the inverse proportionality between in ation rate and nominal exchange rate, as well

as that the increase in nominal exchange rate by one unit leads to a decrease of in ation rate by
0.4053034 units. Results of Wald test Wald chi2 (1) = 3.14; p=0.0763>0.05, lead to the conclusion that
the random effects model is not corresponding.

The following step after performing the OLS model, xed and random effects model is to determine

the corresponding model, which can be done by conducting the F-test for xed effects model and

the Breusch-Pagan LM test for random effects model (presented in Table 8). The results of the F-test
can be found in the report from STATA and they are F(5.161)=2.32, p = 0.0455 < 0.05 — which points to
the rejection of Hypothesis HO.

Source: Authors’ calculation by using statistical software STATA Table 8. Breusch-Pagan Test

Coef cient of determination R2=0.0186 signi es the low percentage of in ation rate variations caused
by nominal exchange rate change as independent variable. Following model is de ned:

In ation rate = 5.091638 — 7.76397 * Nominal exchange rate

This model con rms the inverse proportionality of in ation rate and nominal exchange rate changes,
and it shows that the increase of nominal exchange rate by 1 unit leads to in ation rate decrease by
7.76397 units. Results of the F-test F (1.161)=10.79 and p=0,0013, con rm that the xed effects model

is corresponding. . . -
P g Source: Authors’ calculation by using statistical software STATA

Table 7. Random Effects Model
Obtained results point to rejection of HO within the F-test, while this is not the case with the Breusch-
Pagan test, so the conclusion is that the xed effects model is the most corresponding model. The
nal model is:

In ation rate = 5.091638 — 7.76397 * Nominal exchange rate

These results are in correlation with results of Honoham & Lane (2004) research — which have
determined that the nominal exchange rate impact on in ation rate in the Eurozone is present in
periods of euro appreciation (2002-2003) and euro depreciation towards the American dollar (1999-
2001). Research based on Asian countries also prove the results of this research: Monfared & Akin
(2017) have proven on the example of Iran by using the VAR model and analysing quarterly data (Q3
1997- Q4 2011) that the growth of money supply and exchange rate change have impact on in ation
rate growth, with more signi cant impact of money supply on in ation rate change.

“Pass-Through” Effect: Selected Countries in the Region Versus

_ _ L Selected Developed Countries

Source: Authors’ calculation by using statistical software STATA
Since panel analysis is taking into account all selected countries at the same time, one model is
obtained for all variables for all countries, in order to have more detailed data processing for each
country, scatter plot is created for each country individually.
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Picture 2. Scatter Plot of Nominal Exchange Rate and In ation Rate — If we make a comparison of direction of proportionality between nominal exchange rate and in ation
Presented by Each Country rate, there are no signi cant differences between countries from our region and developed countries
— with the exception of Serbia. Inverse proportionality is observed — decrease of in ation rate follows
the appreciation of national currency regarding the euro.

As factor of importance when comparing these two groups of countries, the coef cient next to
the independent variable nominal exchange rate occurs. In developed countries the value of this
coef cient is on a lower level (-7.1182 ; -0.3030 ; -6.6589 for Great Britain, Canada and New Zealand
respectively) compared to coef cients next to the nominal exchange rate in countries in our region
(221.4813; -7239.1438; -225.6237 for Serbia, Hungary and Romania respectively).

Since this coef cient signi es how much the in ation rate is changing after the nominal exchange rate
changes by one unit, we can conclude that in countries in our region this coef cient is higher, so the
pass-through effect of nominal exchange rate on in ation rate is higher. In Canada this coef cient is
close to zero (-0.3030) which means that the effect of nominal exchange rate on in ation rate is weak.

If we group Serbia, Hungary and Romania and observe them as emerging countries, the following
regularity can be noticed during the analysed period: dinar, forint and leu depreciated at the end of
the analysed period compared to the beginning of 2014 and in ation rate was higher at the end of the
analysed period compared to the beginning of analysed period in Hungary and Romania (in Serbia
the in ation rate was lower at the end of 2020). It takes around one year for the in ation rate to start
with the increase, after the national currency nominally depreciates (Serbia: Serbian dinar had lowest
values in the period Q3 2015 — Q1 2017, and in ation rate can be noted in the period Q3 2016 — Q2
2017; Hungary: depreciation of Hungarian forint in the period Q3 2017 — Q4 2018, and in ation rate
increased in the period Q2 2018 — Q3 2018; Romania: as of Q3 2015 leu is depreciating, and in ation
rate was increasing in the period Q3 2016 — Q2 2018).

Siljkovi & Milanovi (2015) have performed the ERPT effect analysis in Serbia, where there is
depreciation of nhominal exchange rate from 2003, which has led to the in ation rate increase as
from 2004. Conducted privatisations after 2005 led to the increase of foreign capital in ow, which
initiated appreciation of dinar, which led to the decrease of in ation rate. These signi cant oscillations

in dinar exchange rate are exactly what in uenced the setting of in ation targeting as main goal of
monetary policy. Results from Josi dis and associates research (2009), point to high pass-through
effect of exchange rate on in ation, regardless of the type of exchange rate regime (in the period
01/2001 — 01/2003 — monetary policy of exchange rate targeting and its role as nominal anchor;
period 01/2003 — 09/2006 — “crawling peg” exchange rate regime; 09/2006 — until today — policy of

in ation targeting as monetary policy regime and managed oating exchange rate as exchange rate
regime). High impact of exchange rate on in ation rate in Serbia is not surprising, considering the fact
that this is a small open country, with a high level of import dependence and high trade de cit (Vilaret
& Pali, 2006).

Great Britain, Canada and New Zealand make the group of developed countries which national
currencies noted nominal depreciation towards the euro. Oscillations of nominal exchange rates were
low, but in ation rates oscillations were signi cant. Direct corelation between nominal exchange rate
movement and in ation rate cannot be noticed, because values of currencies were relatively stable,
which is not the case with the in ation rate.

Source: Authors’ calculation by using statistical software Statistica This con rms a lower pass-through effect of nominal exchange rate on in ation rate in developed
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countries compared to emerging countries, which was the conclusion obtained in research of 29
developed countries and 26 emerging countries in the period 1970-2017. The thesis that the signi cant
depreciations of national currencies have higher impact on in ation rate in emerging countries then

in developed countries is con rmed, and that countries with more exible nominal exchange rate
and in ation targeting as main goal of monetary policies have lower pass-through effect of nominal
exchange rate on in ation rate (Ha & associates, 2019). Decreasing the pass-through effect is a positive
indicator, because it leads to the lowering of in ation pressures that arise from outside of country’s
boarders (Edwards, 2006).

Conclusion

Results of this research conrm so far the empirical results about inverse proportion between
nominal exchange rate and in ation rate, meaning that the depreciation of national currency leads

to an increase in the in ation rate. This thesis is con rmed in all analysed countries except in Serbia,
where direct proportionality is present.

Panel analysis determines that the xed effects model is the most corresponding model, and it signi es
(In ation rate = 5.091638 — 7.76397 * Nominal exchange rate) a decrease of in ation rate by 7.76397
units for of the nominal exchange rate appreciation by one unit.

Aside from Serbia, there are no differences between countries from our region and developed
countries concerning inverse proportionality between nominal exchange rate and in ation rate, but
higher coef cients next to the independent variable nominal exchange rate in countries in our region
can be noticed, which con rms so far the results about the higher pass-through effect in emerging
countries compared to developed countries. The regularity that has been observed with emerging
countries (hominal exchange rate depreciation of national currency results with in ation rate growth
after one year — period of one year roughly determined) is not present within developed countries,
which con rms a lower ERPT effect in developed countries, as well.

Results obtained from this research are an adequate basis for further research by using econometric
models, which would include longer time periods and a larger number of countries that share the
same main goal of monetary policy — in ation targeting and managed oating exchange rate. Besides
including a higher number of countries, emerging as well as developed, it would be signi cant to
conduct the analysis of the pass-through effect that the real exchange rate has on the in ation rate.

Prof. lvan Milenkovi , PhD
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