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Introduction

Producing accurate and reliable projections of the
GDP, a key macroeconomic variable, is of particular
importance for all economic stakeholders. It is no
secret that the quality of macroeconomic forecasts and
projections, especially the GDP, is far from perfect.
Along with many other analysts, we often feel
frustrated by this imperfect process. Perhaps there is
more frustration because it is somehow embarrassing
when foreign investors always ask how authentic
forecasts are.

This article reviews the staff performance from
various institutions of macroeconomic projections in
the 5-year period, from 2009 until 2013. Given that
economic policy actions have a delayed effect on the
economy, it is essential for creators of the economic
policy to have the best possible projections of
economic developments for the years ahead in
particular regarding the real GDP growth.

This article focuses on three groups of projections:

. The first group is the autumn GDP forecast
published in the last quarter for the next year.

. The second group is the spring GDP projection
in the first quarter for the current year.

o The third group is the autumn GDP estimate for
the current year.

We have introduced these three types in order to
provide the largest possible sample of projections and
to facilitate inter-institutional comparisons. The
projections are conditioned by certain assumptions
and combine the results produced by conventional
models with the knowledge and judgment of economic
experts from various institutions. The assumptions
cover different sources such as the global demand
projections, oil and other commodity prices, the
exchange rate, short- and long-term interest rates and
fiscal variables. These assumptions are constructed in
a variety of ways depending on models which are
developed by institutions. Consequently, the
projections are not necessarily the best predictors of
future outcomes, particularly over longer timespans.

In this assessment we have used projections from the
following 10 institutions:

o Ministry of Finance (MoF),

o Croatian National Bank (CNB)

Then from commercial banks:

o Privredna banka Zagreb d.d. (PBZ)
Zagrebacka banka d.d. (ZABA)
Raiffeisenbank Austria d.d. (RBA)
HYPO ALPE-ADRIA-BANK d.d. (HAAB)
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Uvod

Izrada toénih i pouzdanih projekcija BDP-a, klju¢ne
makroekonomske varijable, posebno je vazna za sve
dionike ekonomskih procesa. Nije tajna da je kvaliteta
makroekonomskih projekcija, posebno BDP-a, daleko
od savrsene. Kao i mnogi drugi analiti¢ari, i mi smo
¢esto nezadovoljni zbog njihove nesavrsenosti. Mozda
je nezadovoljstvo i veée zbog neugodnosti koje nastaju
kad strani ulagaci pitaju koliko su projekcije
vjerodostojne.

U ovom ¢lanku daje se pregled to¢nosti predvidanja
razlicitih institucija u makroekonomskim
projekcijama u petogodisnjem razdoblju, od 2009. do
2013. Buduéi da mjere ekonomske politike imaju
naknadni uc¢inak na gospodarstvo, tvorci ekonomske
politike moraju raspolagati najboljim mogué¢im
projekcijama gospodarskog razvoja za iduce godine, a
posebno u odnosu na stvarni rast BDP-a.

Ovaj ¢lanak odnosi se na tri skupine projekcija:

. Prvu skupinu ¢ini jesenska projekcija BDP-a
objavljena u posljednjem tromjeseéju za iduéu
godinu.

o Drugu skupinu ¢ini proljetna projekcija BDP-a
u prvom tromjesecju za tekucu godinu.

. Treéu skupinu ¢ini jesenska procjena BDP-a za

tekucu godinu.

Upotrijebili smo ova tri tipa projekcija kako bismo
raspolagali najve¢im moguéim uzorkom i olaksali
usporedbe medu institucijama. Projekcije su
uvjetovane odredenim pretpostavkama i objedinjuju
rezultate dobivene na temelju konvencionalnih
modela te znanje i procjenu ekonomskih struc¢njaka iz
razlicitih institucija. Pretpostavke ukljucuju razlicite
izvore poput projekcija globalne potraznje, cijene
nafte i drugih roba, tecaja, kratkoro¢nih i dugoroc¢nih
kamatnih stopa i fiskalnih varijabli. Do tih
pretpostavki dolazi se na razlic¢ite na¢ine ovisno o
modelu koji razvija pojedina institucija. Posljedi¢no,
projekcije nisu nuzno najbolji prediktori buduéeg
rasta, posebno za duza vremenska razdoblja.

U ovoj smo procjeni upotrijebili projekcije sljedeéih 10
institucija:

o Ministarstva financija (MF),

o Hrvatske narodne banke (HNB)

Zatim komercijalnih banaka:

o Privredne banke Zagreb d.d. (PBZ)

o Zagrebacke banke d.d. (ZABA)

o Raiffeisenbank Austria d.d. (RBA)

° HYPO ALPE-ADRIA-BANK d.d. (HAAB)



o Erste&Steiermarkische Bank d.d. (ERSTE)

It is also compared with projections from:

o International Monetary Fund (IMF),

. European Commission (EC) and

o The Institute of Economics, Zagreb (EIZ).

Annual projections have been assessed by analysing
errors in both the current-year projections and the
one-year-ahead projections. In general, forecasting
errors are defined as the difference between the actual
outcome and the projected value.

Thus, the extent of the forecasting errors and the
assessment of the forecasting performance are
influenced by the particular collection period of data
used to calculate the actual outcomes. It is common
for macroeconomic data to be revised as more
comprehensive information becomes available and
methodological changes are implemented.

Even after some time, data are still subject to a certain
amount of uncertainty, and may be revised. For the
purposes of this article it is assumed that there was no
change in methodology during the period under
review. This article will assess three periods of
projections:

1. next-year projections,
2. current-year projections, and
3. current-year estimates
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o Erste&Steiermarkische Bank d.d. (ERSTE)

Takoder je napravljena usporedba s projekcijama:
o Medunarodnog monetarnog fonda (MMF),
. Europske komisije (EK) i

. Ekonomskog instituta, Zagreb (EIZ).

Godisnje projekcije ocijenjene su analiziranjem
pogresaka u projekcijama tekuce godine i
projekcijama za iduéu godinu. Opéenito, pogreske u
projekcijama definiraju se kao razlika izmedu stvarnog
rasta i predvidene vrijednosti.

Stoga su razmjer pogresaka u projekcijama i ocjena
tocnosti predvidanja pod utjecajem odredenog
razdoblja prikupljanja podataka koriStenog za izra¢un
stvarnog rasta. Makroekonomski podaci ¢esto se
revidiraju kad podrobnije informacije postanu
dostupne pa dolazi do metodoloskih izmjena.

Cak i nakon nekog vremena podaci su u odredenoj
mjeri nepouzdani i mogu biti revidirani. Za potrebe
ovog ¢lanka pretpostavlja se da nije bilo promjena u

¢lanak procjenjuje tri razdoblja projekcija:

1. projekcije za iducu godinu,
2, projekcije za tekucéu godinu i
3. procjene za tekuéu godinu.



Next-year
projections

Chart 1 shows the average deviation of the next-year
projections (e.g. in 2010 for 2011) from the real
outcome in the period 2009-2013. On average next-
year projections have a tendency to overestimate the
GDP outcome in every institution. The charts
illustrate a positive bias in the one-year-ahead
projections. In general there is a huge error due to the
fact that 2009 was first year of recession in Croatia.
Most of the institutions were overoptimistic in their
projection, some of them over 10 basis points over the
real GDP outcome in 2009, which was -6.9% (Chart
2).

Chart 1: Average deviation of the next-year
GDP projection

Projekcije za
tducéu godinu

U Dijagramu 1 prikazana je prosje¢na razlika
projekcija za idu¢u godinu (npr. u 2010. za 2011.) u
odnosu na stvarni rast u razdoblju 2009.-2013. U
pravilu projekeije za iduéu godinu imaju tendenciju
precjenjivanja rasta BDP-a u svakoj instituciji.
Dijagrami pokazuju pozitivni otklon u projekcijama za
iduéu godinu. Opéenito, doslo je do velike pogreske
zbog ¢injenice da je 2009. bila prva godina recesije u
Hrvatskoj. Veéina institucija bila je preoptimisti¢na u
svojim projekcijama, neki od njih preko 10 postotnih
bodova u odnosu na stvarni rast BDP-a u 2009., koji je
iznosio -6,9% (Dijagram 2).

Dijagram 1: Prosjec¢na razlika u projekciji
BDP-a za iduéu godinu
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Note: The figures from o...-5 represent the absolute
average difference between GDP projections made in the
previous year and the real GDP outcome in the period
2009-2013 (which was -2.5%). Minus means that the
projection is higher than the real GDP outcome. The
institution closer to the centre of the spider chart has, on
average, a better first projection (autumn of the previous
year) in the period under review.
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Napomena: Brojke od o do -5 predstavljaju apsolutnu
prosjeénu razliku izmedu projekcija BDP-a iz prethodne
godine i stvarnog rasta BDP-a u razdoblju 2009.-2013.
(koji je iznosio -2,5%). Minus znaci da je projekcija visa od
stvarnog rasta BDP-a. Institucija koja se nalazi blize
sredistu radar dijagrama u pravilu ima bolju prou
projekciju (jesen prethodne godine) u analiziranom
razdoblju.



Chart 2: Real GDP outcome against forecast Dijagram 2: Razlika stvarnog rasta BDP-a i
institutions (next-year projections)
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Note: The red line on the charts represents the real GDP Napomena: Crvena linija na dijagramima predstavlja
outcome, i.e. the GDP achieved in a particular year. The stvarni rast BDP-a, odnosno postignuti BDP u odredenoj
blue line represents the next-year projection of various godini. Plava linija predstavlja projekciju razli¢itih
institutions. The conclusion is that in all institutions thereis  institucija za iduéu godinu. Zakljucak je da u svim
a strong tendency to overestimate the expected economic institucijama postoji jaka tendencija precjenjivanja

growth when it comes to projections for the next year, and ocekivanog gospodarskog rasta u podrudju projekcija za
they are all positively oriented towards the possibilities of iducéu godinu i sve su pozitivno orijentirane prema

the Croatian economy in the next year.
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moguénostima hrvatskog gospodarstva u iduéoj godini.



Chart 3: Forecasting errors for next-year GDP
projections in basis points
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Note: The institution closer to the centre of the spider chart
has, on average, a better projection. This chart represents
errors in projections by years from 2009 until 2013. The
start of recession in 2009 was not recognized by the
majority of institutions. Also, there was optimism bias at
the end of 2011 about 2012. The real GDP outcome was -
6.9% in 2009, -2.3% in 2010, -0.2 in 2011, -1.9 in 2012 and -
1.01n 2013.

PwC

Dijagram 3: Pogreske u procjenama projekcija
BDP-a za idu¢u godinu u postotnim bodovima
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Napomena: Institucija koja se nalazi blize sredistu radar
dijagrama u pravilu ima bolju projekciju. Ovaj dijagram
prikazuje pogreske u projekcijama po godinama od 2009.
do 2013. Veéina institucija nije prepoznala pocetak recesije
u 2009. Takoder, na kraju 2011. je postojao otklon zbog
optimizma za 2012. Stvarni rast BDP-a bio je -6,9% u
2009., -2,3% 1 2010., -0,2 U 2011., -1,9 U 2012. 1 -1,0 U 2013



Current-year
projections

We have extended our research by including
evaluations of projections, which are made at the
beginning of the year for the current year (e.g. in the
spring of 2010 for 2010). This projection is the first
opportunity for the respective institutions to correct
their projections for the forecasting year. Chart 3
presents the average of errors for the current year
projections created at the beginning of the current
year. The chart shows that the projections made in
spring are more accurate, but, on average, they are
still overoptimistic (Chart 3). The projection revisions
have a tendency towards downward corrections, but
the adjustment is not that slow. It is obvious that most
of the institutions are now more precise in their
projections (closer to the centre of spider-chart), but
only the projections from HAAB in 2012 hit the target
(light blue line on Chart 4).

Chart 4: Average deviation of current-year
GDP projection

Projekcije za
tekucéu godinu

Nase smo istrazivanje pro$irili uklju¢ivanjem ocjena
projekcija izradenih na podetku godine za tekuéu
godinu (npr. u proljece 2010. za 2010.). Ova projekcija
je prva prilika da pojedine institucije isprave svoje
projekcije za godinu za koju izraduju predvidanja. U
Dijagramu 3 prikazan je prosjek pogresaka u
projekcijama za tekuéu godinu izradenima na pocetku
tekuée godine. Dijagram pokazuje da su projekcije
izradene u proljece tocnije, ali, u pravilu, i dalje
previse optimisti¢ne (Dijagram 3). Revizije projekcija
imaju tendenciju prema ispravcima na nize, ali
prilagodba nije tako spora. Jasno je da je vecina
institucija sada preciznija u svojim projekcijama (bliza
sredistu radar dijagrama), ali samo su projekcije
HAAB u 2012. bile to¢ne (svijetloplava linija na
Dijagramu 4).

Dijagram 4: Prosje¢na razlika u projekciji
BDP-a za tekuéu godinu

MoF

Note: The figures from o...-2.5 represent the absolute
average difference between the GDP projection in the
current year (spring) and the real GDP outcome in the
period 2009-2013 (which was -2.5%). Minus means that the
projection is higher than the real GDP outcome. The
institution closer to the centre of the spider chart has, on
average, a better spring projection in the period under
review. In this case the most accurate spring projections,
on average, were made by the CNB and HAAB.
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Napomena: Brojke od o do -2,5 predstavljaju apsolutnu
prosjeénu razliku izmedu projekcija BDP-a u tekucoj godini
(proljece) i stvarnog rasta BDP-a u razdoblju 2009.-2013.
(koji je iznosio -2,5%). Minus zna¢i da je projekcija visa od
stvarnog rasta BDP-a. Institucija koja se nalazi blize
sredistu radar dijagrama u pravilu ima bolju proljetnu
projekciju u analiziranom razdoblju. U ovom slucaju,
najtocnije projekcije u pravilu su izradili HNB i HAAB.



Chart 5: Real GDP outcome against forecast Dijagram 5: Razlika stvarnog rasta BDP-a i

institutions (current-year projection) projekcija institucija (projekcija za tekucu
godinu)
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Note: The red line on the charts represents the real GDP Napomena: Crvena linija na dijagramima predstavlja
outcome i.e. the GDP achieved in a particular year. The blue  stvarni rast BDP-a, odnosno postignuti BDP u odredenoj
line represents the current-year projection of various godini. Plava linija predstavlja projekciju razli¢itih
institutions. Economic growth projections at the beginning  institucija u tekucoj godini. Projekcije gospodarskog rasta
of the year are much more realistic and cautious. It is na pocetku godine mnogo su realisti¢nije i opreznije. Jasno
obvious that early indicators of economic activity help je da rani pokazatelji gospodarske aktivnosti pomazu
analysts to be more realistic in their projections. The most analiti¢arima da budu realisti¢niji u svojim projekcijama.
successful institutions in the current year projections are Najuspjesnije institucije u projekcijama za tekucu godinu
HAAB, the CNB and the IMF. su HAAB, HNB i MMF.
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Chart 6: Forecasting errors for current-year
GDP projections in basis points

Note: This chart represents forecasting errors by year and
by institution. The institution closer to o (first line) is most
accurate in the spring GDP projection for the current year.
The chart shows that projections for 2013 (burgundy line)
are most accurate, especially by the CNB and the European
Commission while HAAB was over pessimistic.
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Dijagram 6: Pogreske u procjenama za
projekcije BDP-a u tekucoj godini u postotnim
bodovima

ZABA — 2009
2010

—2011

2012

ERSTE =—2013

Napomena: U ovom dijagramu prikazane su pogreske u
projekcijama po godinama i institucijama. Institucija bliza
vrijednosti o (prva linija) najto¢nija je u proljetnoj projekeiji
BDP-a za tekuéu godinu. Dijagram pokazuje da su projekcije
za 2013. (bordo linija) najtoc¢nije, posebno one koje su
izradili HNB i EK, dok je HAAB bila previse pesimisti¢na.

10



Current-year
estimates

Charts 5 and 6 present the current-year estimate made
by respective institutions at the end of the third
quarter, mostly in autumn. Here it is obvious that the
errors of estimating the GDP growth for the current
year are very small (Chart 5). In that period of the year
(autumn) institutions have at their disposal the GDP
outcome for the first half of year and first economic
indicators such as industrial production, trade, etc.
and it is easier to achieve a more precise estimate of
the GDP outcome than in the previous period. But the
institutions are still estimating above the real GDP
outcome. Chart 6 shows that only HAAB was twice (in
2012 and 2013) below the real GDP outcome and
ERSTE once in 2012.

Chart 7: Average deviation of the current-year
GDP estimate

Procjene za
tekucéu godinu

U Dijagramima 5 i 6 prikazane su procjene za tekuéu
godinu koju su izradile pojedine institucije na kraju
treceg tromjesecja, najceste ujesen. Jasno je da su
pogreske u procjeni rasta BDP-a za teku¢u godinu vrlo
male (Dijagram 5). U tom razdoblju godine (jesen),
institucije raspolazu podacima o rastu BDP-a za prvu
polovicu godine i prvim ekonomskim pokazateljima
poput industrijske proizvodnje, trgovine itd. pa je
lakse postici precizniju procjenu rasta BDP-a nego u
prethodnom razdoblju. Medutim, institucije i dalje
daju procjene iznad stvarnog rasta BDP-a. Dijagram 6
pokazuje da su samo procjene HAAB-a dva puta (u
2012. iu 2013.) bile ispod stvarnog rasta BDP-a, a
ERSTE-a jednom u 2012

Dijagram 7: Prosjec¢na razlika u procjeni BDP-
a za tekucéu godinu
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Note: The figures from o...-1.4 represent the absolute
average difference between the GDP estimate (autumn) in
the current year and the real GDP outcome in the period
2009-2013 (which was -2.5%). Minus means that the
projection is higher than the real GDP outcome. The
institution closer to the centre of the spider chart has, on
average, a better estimation in the period under review. In
this case the most accurate estimates, on average, were
made by HAAB, ZABA, and the CNB.
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Napomena: Brojke od o do -1,4 predstavljaju apsolutnu
prosjeénu razliku izmedu projekcija BDP-a (jesen) u tekucéoj
godini i stvarnog rasta BDP-a u razdoblju 2009.-2013.
(koji je iznosio -2,5%). Minus znaci da je projekcija visa od
stvarnog rasta BDP-a. Institucija koja se nalazi blize
sredistu radar dijagrama u pravilu ima bolju projekciju u
analiziranom razdoblju. U ovom slu¢aju, najtoc¢nije
projekcije u pravilu su izradili HAAB, ZABA i HNB.
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Chart 8: Real GDP outcome against forecast Dijagram 8: Razlika stvarnog rasta BDP-a i

institutions (current-year estimate) projekcije institucija (procjena za tekuéu
godinu)
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Note: This set of graphs shows the relationship of GDP Napomena: Ouvgj set dijagrama prikazuje vezu izmedu
outcomes and the autumn GDP estimate for the current year rasta BDP-a i jesenske procjene BDP-a za tekucéu godinu
by institutions. In this case, most of the institutions are in koje su izradile institucije. U ovom slucaju, projekcija
line with the GDP outcome. veline institucija je u skladu s rastom BDP-a.
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Chart 9: Errors for the current-year GDP
estimate in basis points

HAAB

IMF

MoF

Note: This chart represents estimation errors by year
and by institution. The institution closer to o (first
line) is most accurate in estimating the GDP for the
current year. The chart shows that estimates for 2012
(pink line) are most accurate.
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Dijagram 9: Pogreske u procjenama BDP-a u
tekuéoj godini u postotnim bodovima
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Napomena: U ovom dijagramu prikazane su
pogreske u predvidanjima po godinama i
institucijama. Institucija bliza vrijednosti o (prva
linija) najtocnija je u projekciji BDP-a za tekuéu
godinu. Dijagram pokazuje da su projekcije za 2012.
(ruzicasta linija) najtocnije.

13



Conclusion

It is extremely important that institutions publish
GDP projections that are as accurate and reliable as
possible. This article reviews the GDP projections
from various institutions in or outside Croatia.

Overall, GDP projections are, on average,
overestimated (Chart 10). The accuracy of the
projections deteriorated following the start of the
global financial crisis in 2008 and the subsequent
recession, indicating that projecting economic activity
is particularly difficult in turbulent times. Larger
forecast errors are typical in and around recession
years.

The comparison of the forecasting performance across
institutions since the beginning of the crisis shows
that the deterioration in forecasting accuracy was a
common phenomenon. A number of factors may have
contributed to the overall projection errors, such as
the assumptions by which the projections are
conditioned, although there are clearly many potential
sources of error. In addition, fiscal policy assumptions
in particular (e.g. indirect tax changes) have, in recent
years, been a significant source of projection error.

Chart 10: Projections and estimate against the
real GDP outcome
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Zakljucak

Iznimno je vazno da institucije objavljuju projekcije
BDP-a koje su koliko je god mogucée to¢ne i pouzdane.
U ovom ¢lanku daje se pregled projekcija BDP-a
raznih institucija u Hrvatskoj ili izvan nje.

Projekcije BDP-a su opéenito, u pravilu, precijenjene
(Dijagram 10). To¢nost projekcija se smanjila nakon
pocetka globalne financijske krize 2008. i recesije koja
je uslijedila, sto ukazuje na to da je izrada projekcija
posebno teska u turbulentnim vremenima. Vece
pogreske u predvidanjima su tipicne za recesijske
godine i godine oko njih.

Usporedba toc¢nosti predvidanja pojedinih institucija
od pocetka krize pokazuje da je do smanjenja to¢nosti
doslo kod svih njih. Brojni ¢imbenici pridonijeli su
opéim pogreskama u projekeiji poput pretpostavki na
kojima se projekcije temelje, iako je jasno da postoji
mnogo potencijalnih izvora pogresaka. Osim toga,
posebno su pretpostavke o fiskalnoj politici (npr.
neizravni porezi) posljednjih godina predstavljale
znacajan izvor pogresaka u projekeiji

Dijagram 10: Razlika projekcija i procjene te
stvarnog rasta BDP-a
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Note: The most important bar is the yellow one which
represents the outcome of real GDP. Then it is obvious how
projections become ever closer to the outcome. The biggest
difference is in 2009 where projections move from the
positive to the negative side (avg of all estimates). Other
than in 2010 institutions show optimistic expectations of
GDP growth in autumn projections (orange bar).
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Rast BDP-a

Napomena: Najvazniji stupac je Ziti koji prikazuje stvarni
rast BDP-a. Jasno je da projekcije postaju blize rastu.
Najveéa razlika je u 2009. kada se projekcije kreéu s
pozitivne na negativnu stranu (prosjek svih procjena).
Osim u 2010., institucije pokazuju optimisti¢na oc¢ekivanja
rasta BDP-a u jesenskim projekcijama (narancasti stupac)
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Current-year projections get most turning points
right, but one-year-ahead projections generally fail.
Firstly, projections for the current year are unbiased
and efficient. Secondly, projection errors do tend to
shrink as the horizon shortens. Thirdly, projections
are biased accurate most of the time. Areas for further
exploration include forecasting performance with
regard to other key macroeconomic variables such as
inflation or fiscal positions.

The analysis has not specifically highlighted the
quality of the forecast of individual institutions, but
considerable bias in the forecasts is generally present
in the MoF, which obviously, because of daily political
reasons, must show optimism although estimates are
fairly unrealistic
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Projekcije za tekuéu godinu to¢no su predvidjele
vecinu promjena, ali projekcije za iduéu godinu
najcéesce su neuspjesne. Prvo, projekcije za tekuéu
godinu su nepristrane i u¢inkovite. Drugo, pogreske u
projekcijama smanjuju se kako se smanjuje i vidokrug.
Trece, projekcije su uglavnom realisti¢ne. Podrudcja
koja se dodatno mogu istraziti uklju¢uju toénost
predvidanja u odnosu na druge klju¢ne
makroekonomske varijable poput inflacije ili fiskalnih
poloZaja.

Analiza nije posebno istaknula kvalitetu predvidanja
pojedinih institucija, ali znac¢ajni otklon u
predvidanjima uglavnom postoji kod MF-a, koje ocito,
zbog dnevno-politi¢kih razloga, mora pokazati
optimizam iako su procjene u velikoj mjeri nerealne.
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