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Elcaywyn

* ‘Evag amd TOUG ONUAVTLKOTEPOUCG KAASOUG OLKOVOULKAG dpaotnplotntag €ival autog tng Staxeiplong akivning meplovasiag. O Adyog yla tov omolo
oupBaivel autd dev eival AANOG oo To Yeyovog OTL 0 KAASOC akivnTng meplouciag emnpedlel TAUTOXPOVO TNV TIPAYUATIKI) OLKOVOULO, TO TPATEellkod
oUOTNHA KOL TN XPNHOTOTILOTWTLKN oTtaBgpotnTa Kot TEAOG AN OXL AlyOTEPO ONUAVTLKO, Ta dnuodoila €coda.

* O 6lavloc péow Ttou omoiou o KAASOG akivntng meplouciag emnpedlel TNV MPAYHUATLKA OlKOVouia €lval €ite HEOW TNG OLWKOVOULKNC / TIEPLOUGLAKAG
KOTAOTOONG TWV VOLKOKUPLWYV E(TE HEOW TOU KAASOU TWV KATACKEVWV. APXLKA TA VOLKOKUPLA ETEVOUOUV CNUOVTLKO LEPOC TOU CUVOALKOU TOUG TTAOUTOU OE
oklvnta Kot mopAAAnAa adlepwvouv onNUAVTIKO HEPOC TOU SLaBECIUOU ELOOSANATOG TOUG OTNV €EUTINPETNON TWV OTEYAOTIKWY TOUG SaveiwV. ATTOTOUEG
HELWOELG OTLC TLIMEG TWV OKWVATWVY 1 auv€noelg oto UPog TNG Unviaiag 66on¢g Tou oTeEyaoTIKOU Toug daveiou emnpealouy apeoa ta enimeda KATAVAAWGCNG
TOU SLWTLKOU TopEQ Kal dpa Toug puBpol¢ petafoAng tou AENM. MapdAAnAa o KAASOG TWV KOTAOKEUWV OLKLOTLKWY OKLWVATWV £lval dpeca cuvoedeévocg
HE TNV Topela tou KAASOU aKlvNTNG TEPLOUOLOG KAl O ONOLOGC HE TN OELPA TOU OOKEL €VTOVeEC TOAAATTAOCLOOTIKEG ETULOPACEL OTNV OLKOVOULKNA
Spaotnplotnta. Tautdoxpova, o KAASOC akivnTng MEPLOUOLOG OUVOEETAL AUECO HE TNV TILOTWTLKI ETEKTOON KAL TNV TIOPELA TOU TpATE(LkoU KAASOU. ITIC
ovOOLKEC AOELC TOU KUKAOU TWV QKLWVATWV Ol TPAMElEC XOAQPWVOUV TA TILOTWTIKA TOUC KPLTNPLO ETITPEMOVTIAC OTA VOLKOKUPLA Vo auénoouv tn
SQVELOTIK TOUG HOXAEUON YEYOVOC TO OTolo OTav N Tmopeia Tou KUKAou avtiotpadel, odnyel oe avénon twv PN-eEUTNPETOUHEVWY SAVELWV KOl KOTA
OUVETIELX TTTWON Tou Tpamellkol Oeiktn Kedalalakng emApKelag. TEAOG oe mepLodoug avbiong twv ocuvaAllaywv Sdnpoupyouvtal TTOAAATIAEG TINYEC

dnuooiwv 006wy, oL omoleg meplopilovral SpaACTIKA HOALG avTioTpadel N Mopela TWV TIHWV KOL TWV CUVOAAQYWV.

* [ 6Aoug autol¢ Toug Adyoug otnv Tparmela MNelpalwg EXOUE EKTIOVIOEL L0 OELPA LEAETWV avadOPLKA LE TNV TTAPAKOAOUONON TOU OLKOVOULKOU KUKAOU
NG Ayopas aKWATWY Kal EXOUHE avarmtuéel mARBo¢ Ppaxuxpoviwy Kal LoKPOXPOVIWV TIPOBAENTIKWY UTIOSELYUATWV.

* TNV mapouaoa PEAETN XPNOLUOTOLOUE OTOLXElD Ao ayopaTtWANGLEG OKLVITWY, TIPOKELUEVOU VO EKTIUNOOUUE €va LOLA{oV OTATLOTIKO LOVTEAO TO Omolo
LLOLC ETILTPETIEL VO ATIOCUVOECOULE TN CUVOALKN TN TIWANGCNC EVOC OKLVITOU OTA ETLUEPOUC XOPAKTNPLOTIKA Tou, SnAadr Tov aplOpo TwV TETPAYWVLKWY,
NV tonoBeoia, aplBud dwuatiwy, TUTo BEPUAVONC, £TOC KATAOKEUN KATL.
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Baolkd ZUpmEpAopOTO

Yta BaolKA EUPAMOTO TNG AVAAUCNG HOC Elvatl OTL n pooéyylon hedonic pricing, SnAadn n W6£a Tou SLoXwPLOUOU TNE TLUAC TTWANGCNG EVOC OKLVITOU OTa
UTTOKELEVA XOPAKTNPLOTIKA TOU, OMwCE N tomobeoia, To PEyeOoC oe TETpaywVIKA LETPA (TU), To €(60G TOU aKivnTou KABWC Kal Ol AVECELG TIOU TIOPEXEL
OMwc¢ 0 TUToG B€ppavong, n mioiva K.Am., umootnpiletal anod ta Stabcoipa dedopéva, KaBwWC To POVIEAD pog sival os Béon va e€nynoel To 82% tng
HETABANTOTNTAC TWV TLLWV TWV AKIVATWY o€ OAn tnv EAAGSa. Mo cuyKeKPLUEVA TA BAOLKA CULMEPACHATA TNG OVAAUONG lval Ta akoAouba:

Yrapxet pla Btk aAAd aveAaoTIKr) oXEon METAEY TOU HeyEBOUG TOU AKLVATOU Kal TNG alag MWANGCHG TOU OUTWG WOTE N TLUA avA TR HELWVETAL 000
avéavetal to pEyebog tou akwvAtou, dnAadn og éva akivnto 100 T n TR avad T = 1606 € evw o€ €va akivnto 50 T n Tl ava tu = 1722 €.

OL povoKaToLlKieg €xouv 6% LPNAGTEPN TLUA EVAVTL TWV SLOUEPLOUATWY, EVW OL LETOVETEG EKTLLWVTAL 7% XOUNAOTEPQL.

MNpooBeTeg avéoelg OMwWCE TMiolva, autovoun Bépupavon, ouvdeon ¢uokol aesplou 1 Umapén xwpou otabueuonc / amoBnKeUTIKOU XWPOU UTITopouV va
arnopEPouV eVioXuon TNG EKTLLWUEVNG aglag PeTaty 7,5% (otdBueuon) €wg 25% (mioiva) Evavil pLag mavopuoldTtuTing LOLOKTNoLaG Tou SV €XEL QUTEG TLG
QVEOELC.

EnutAéov n moAwd mopowuia «tomoBeoia, tonobeoia, tomoBecia» LOYUEL KoL OTNV TEPUTTWON TWV EAANVIKWVY OKLWNATwv. Ta akivnta ota vnold twv
KukAadwv €xouv uPnAotepn afla katd 38% kat ota Notia Mpodaotia tng ABrvag katd 36% £vavtl EVOg aKLVATOU HE Ta (Sla XOpaKTNPLOTIKA OTO KEVTPO
¢ ABrvag. AvtiBeta, ota akivnta nou Bpiokovtal otn Osoocadia N tn Makedovia n Tiun mwAnong ivat 43% kot 50% avtiotolya XaUnAOTEPN EVAVTL EVOC
akivntou oto Kévtpo tng ABrvac.

TeAeutaio aAla e€loou onUAVTLKO eUpnUa 600V APOopPA TOV SLAXWPLOUO TNG TLUAG TOU OKLVITOU €lval OTL To PEYeBOG TOu OTLTLIOoU, N TomoBeaia, o aplBuog
TWV UTIVOSWHATIWY KOl TWV UIMAVIWV KaBWwE Kol To XAPOKTNPLOTIKA EVEPYELOKNG amodoong (nAtakog AéBntag, autovoun B€épuavon kot GuoLko aépPLo)
OUMUBAAAOUV Ta UEYLOTA OTNV ATOTIUNON amod MAEUPAG MWANONG. MLa To ATLA OXETLKA OUVELODOPA TIPOKUTITEL ATO TOV TUTIO TOU OTILTLOU, TOV XWPO
otaBpevonc/anobnkn Kal Tov aplBuo TWV AVECEWY TTOU TTAPEXOVTAL LE TO OTILTL.

Elval moAU evdladépov o0tL n nAikia Tou akivitou, n Babuoloyia evepyelakou miotonolntikoL (EPC) kat o 6podog v mailouv TOAU onUAvVTIKO pOAo yLa

TNV TLUA TWANONC, TAPA TO YEYOVOC OTL av AndBouv umoPn PLELOVWHEVA £XOUV LEYAAO QVTILKTUTIO OTNV afla TOU aKLVATOU.
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Introduction

Of all the sectors of economic activity, the real estate sector and in particular the residential real estate exerts a disproportional impact on economic
activity and as such merits special attention from all stakeholders i.e. economic policy authorities, banking sector supervisors, monetary policy
authorities as well as the commercial banking sector.

The reason why the residential real estate sector’s boom-bust cycles are propagated across the economy and can define the economic trajectory for a
number of years is because the real estate sector is able to affect the real economy, the banking sector and financial stability and finally public sector’s

revenues and the overall position of public finances.

Starting from its impact on the real economy, households invest a substantial amount of their entire life-time wealth in their real estate assets.
Furthermore, they devote a substantial portion of their annual disposable income to servicing their mortgage debt. As a result, fluctuations in the
valuations of their houses can create substantial wealth effects, while changes in the cost of servicing their mortgage loans (due to i.e higher policy rates)
have an immediate impact on households’ disposable income. Both these wealth and income factors affect households’ consumption and consequently
the level of economic activity and GDP growth (or contraction)

On top of this direct effect, real estate developments affect economic activity indirectly through the construction sector. New residential real estate
developments count directly as the investment (more officially gross fixed capital formation) component of GDP. Furthermore, construction is a highly
labour intensive activity, linked to many other sectors in the economy, As such, boom or bust in residential real estate and construction could have a
substantial impact on both activity and employment.

Turning to real estate’s impact on banking sector and financial stability, the interaction between house prices and bank lending should be all too well
understood by now: Higher house prices create a fear of missing out (FOMO), forcing households to increase their leverage while banks are willing to
extend more credit because they take comfort from higher collateral values. This leverage, in turn feeds into a new round of higher prices until an
economic slowdown or a policy intervention (i.e. tighter monetary policy) or both, put the cycle into reverse with households facing difficulties servicing
these larger mortgages and being unable to deleverage because of negative equity. This in turn leads to higher defaults, banking sector losses, demands
from supervisors for higher capital ratios and ultimately financial stability concerns.

PIRAEUS BANK
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Introduction

Last but not least in this catalogue of real estate worries is the impact of a real estate boom-bust cycle on public sector finances. On the boom part of the
cycle, construction activity and real estate transactions create an abundance of fiscal revenues only for these to evaporate as soon as boom turns into
bust. All too often their deterioration in public sector revenues coincides either with an economic recession (due to construction slowdown) or with a
need to support the banking sector ( due to real estate related loan losses) or both.

For all those reasons, monetary policy authorities monitor developments in the real estate market quite closely and impose many regulatory limits on
commercial banks’ mortgage lending activity and conduct frequent and strict stress tests.

From our side at Piraeus bank we have published an number of studies aimed at better understanding either the developments of the real estate cycle at
macroscopic level or at estimating equilibrium real estate levels and forecasting real estate prices in the short and long —run.

In the current paper, we use a new rich dataset regarding real estate sales to examine the relationship between house prices and the underlying
characteristics of these properties. More specifically, we use a hedonic pricing modelling approach to decompose the value of each property ( or to be
more precise its asking value, given that we use data related to sales) to the implicit (of shadow) price of each and every of the property’s characteristics
i.e. its size in m?, the number of bedrooms , bathrooms, geographical location across Greece, the existence of additional amenities such as parking or
storage space, swimming pool, autonomous heating, energy certificate etc.

Once we have estimated the price of each characteristic in our database, the (asking) price of each property can be estimated as the sum of the value of
its underlying parts.

In other words, by using a hedonic model and data provided by real estate sales, we can calculate the price per square meter, for example of a flat on the
15t floor of an apartments building built in 2002, 100 square meters in size, with two bedrooms, one bath, parking or storage space, solar boiler, secure
door and autonomous heating that is located in central Athens and with issued Energy Certificate (ECP) “class G” . At the same time we can estimate how
much the same property would had cost if it was on the 2" or 5t floor or if it had an EPC A+ or if it was located in an another region of Greece.

PIRAEUS BANK
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Key Findings

The key finding of our analysis is that our hedonic modelling approach, i.e. the idea of decomposing a property’s asking price to its underlying attributes and
characteristics such as location, size, property type plus other amenities such as heating type, pool etc., is supported by the data, given that our model is
able to explain 82% of the variability of property prices across Greece. More specifically we find that

* There exist a positive but relatively inelastic relationship between property size and sell price so that price per m? is a decreasing function of a
property’s area, i.e. for typical 100 m?2 the price/ m? = €1606 while for a 50 m? property the price / m? =€1722.

* Detached properties command a 6% premium over flats, while maisonettes a 7% discount.

*  Extra amenities such as a pool, autonomous heating, natural gas connection or the existence of a parking / storage space can command a premium
between 7.5% (parking) to 25% (pool) versus an identical property lacking these amenities.

* Furthermore, the old adage “location, location, location” holds in the case of Greek real estate. Properties in the Cycladic Islands command a 38% price
premium and in the South Athens Suburbs a 36% premium over a comparable property in Central Athens.

*  Conversely, properties located in Thessalia or Macedonia face a 43% & 50% discount over Central Athens.

* Last but not least, in terms of property price decomposition the house size, location, the number of bedrooms and bathrooms and energy efficiency
attributes (solar boiler, autonomous heating and natural gas) contribute the most in a property’s sell-side assessment.

* A milder relative contribution is obtained from the house type, parking/ storage place and number of amenities provided with the house.

* Quite interestingly, the property’s age, EPC score and floor level do not play a very important role for the sale price despite the fact that if considered
individually have a large impact on the property’s value.

PIRAEUS BANK
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Data Description and Summary Statistics of our Properties’ Sample

n Hedonic Pricing Model: Methodology

n Hedonic Pricing Model: Decomposition of Property Attribute Importance in Sales Value
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Data Description: Database statistics

Our database spans information on asking prices and home attributes for properties that are located in Greece and were recorded in the year 2021.
The full dataset provides information on property characteristics for 74,829 observations such as:

* geographic location characteristics,

* sizein square meters,

* construction year and refurbishment year,

* house type,

* floor level,

* number of bathrooms and bedrooms,

* binary variables for the existence of parking, garden, autonomous heating, air-conditioning, solar boiler, pool, awning, elevator and private
terrace,

* energy class of the house ranking house properties on a scale from G|H (lowest energy class characterization) to A+ (highest energy class).

PIRAEUS BANK
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Data Description: Database Statistics & Final Sample Selection
Database ( # properties) 74,829

Fig.6 Asking Price Distribution (total value, € 000) Fig.7 Real Estate Property Area ( m?) Fig.8 Asking Price Distribution (€ per m?)
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Data Description: Final Sample Selection

Fig.4 Number of Bedrooms ( #) Fig.5 Number of Bathrooms ( #)
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Data Description: Main Characteristics of the Final Sample (74,009 properties)

* The majority of the sample’s house type are flats

* The median age of the real estate property for sale is 24 years
but there is a 16 % of the houses that are refurbished

* The majority of the houses has 2 or 3 bedrooms and 1lor 2
bathrooms
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Data Description: Final Sample Statistics
Database ( # properties) 74,009

Fig.6 Asking Price Distribution (total value, € 000) Fig.7 Real Estate Property Area ( m?) Fig.8 Asking Price Distribution (€ per m?)
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Characteristics of the Sample: Geographical Location & House Attributes

Fig.9 Geographical Allocation: Final Sample ( % of the total 74,009 properties)

* The vast majority of home sales refers to the mainland and especially in

Attica, where ¢.58% of the properties for sale is located.
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Fig.10 House Attributes: Final Sample (% of the total 74,009 properties)

The vast majority of home sales (c. 70%) refers to properties with autonomous heating.
However ¢.20% of the properties rely on natural gas and only c.30% have a solar boiler.

Almost half of the sample has access to storage and parking space.

Finally the sample contains 6.5% of luxury houses with a pool.

Autonomous Heat
70.7%

Secure Door 59.0%

Storage Space 54.8%

Parking Space 51.9%

Air Conditioning
45.1%

Fireplace 42.6%

Garden 34.6%

Awning 30.2%

Solar Boiler 28.7%

Pool 6.5%

ivate Terrace 2.3%

. Source: Piraeus Bank Research
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Characteristics of the Sample: Energy Performance Certification [ EPC ]

Fig.11 Energy Performance Certification:
Final Sample ( % of the total 74,009 properties)

* Inthe sample, c.20% of the properties have been issued an EPC: [F] or[G]
meaning that are considered as properties built before 1979 with very low energy
consumption efficiency, incurring significant costs for the owner.

* |Inthe middle category, with EPC scores [ C], [ D ] and [E] lies 55% of the sampled
properties related to properties built after 1979 under the thermal insulation

[D 121.0% regulation.

[E]13.1%

[F]111.1%

* The remaining 25% of the properties have been issued an EPC: [B] to [A+] indicating
new modern properties accompanied by ideal technical characteristics in energy
performance.

[G]19.3%

[A]6.9%

[A+]4.5%
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e
S

[B+]4.0%
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According to the Greek Law, effective as of January 9, 2012 when selling and of July 9, 2011 when renting,
all deeds of conveyance and rental agreements for existing buildings are complete and valid only after an
"Energy Performance Certificate" is issued and submitted to the Greek Tax Office or notary public.

An EPC is a certificate accredited by the Greek Ministry of Environment & Energy (YPEN), on which the
assessed building’s (building unit’s) energy performance is described. On the EPC, the building is classified
under an “energy class”, ranging from A+ to G, depending on its overall energy performance, based on the
construction of the building envelope as well as the building services systems used to provide space
heating, cooling, domestic hot water, ventilation, lighting.

All properties in the sample are accompanied by an EPC since its issuance is mandatory for all new built and
refurbished buildings (including those with floor area below 50 sqm.) as well as all existing buildings after
the completion of a major refurbishment or a purchase / sale or rental, of an entire building or part of a
building. In addition, the issue of EPCs is mandatory for house owners wishing to apply for funding under
the “Energy Efficiency at Household Buildings Program”.

Source: Piraeus Bank Research
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n Data Description and Summary Statistics of our Properties’ Sample

n Hedonic Pricing Model: Methodology

n Hedonic Pricing Model: Decomposition of Property Attribute Importance in Sales Value
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Hedonic Pricing Model: Methodology |

To assess the asking price of a property as a function of its underlying characteristics, we employ the following semi-logarithmic (or log-linear) statistical hedonic

functional form:

Equation 1: Asking Price; = exp(fo + f1X1; + 2X0; + -+ BrXki + &)
or
Equation 2: In(Asking Price;) = Bo + f1X1i + P2X2i + -+ PiXki + &

The log — linear form has several useful properties:

(i)  Its estimated parameters have an intuitive interpretation in the form of what is the % change in the asking price of a property if we change by one unit an

explanatory characteristics i.e. what is the % change in price when we add an extra bedroom or a parking space,
(ii) it allows for a curved (i.e. non-linear relationship between asking price and characteristics, i.e. price and size of the property and
(iii) it allows for a simple additive relationship between a property’s sale value and its features.
The principal advantage when using this specification is that it allows the value of a given attribute (the number of bathrooms, for example) to vary

proportionately with the value of other characteristics (the number of bedrooms).

PIRAEUS BANK
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Hedonic Pricing Model: Methodology Il

* Given the aforementioned model we run a simple OLS regression of the natural logarithm of a house property offer value on various house attributes related to
the property’s type, characteristics, energy certificate and geographic location. We compute robust standard errors employing White’s variance-covariance
matrix to account for heteroscedasticity.

* Given that we estimate the model in log-linear form (see equation 2) the marginal value of each characteristic is retrieved as [exp(;) — 1] X 100 representing
the percentage change in a property’s value from a change in one of its attributes given that all other features of the property remain the same.

* For dummy variables - that take the values of 1 or 0 - the % change in the asking value of a property from the existence of this characteristics refers to the value
difference versus a benchmark case. For example the beta coefficient for the dummy variable “pool” indicates the price difference of a property that has a pool
relative to its reference case where there is no pool (i.e. existence of a pool versus no pool).

PIRAEUS BANK

Source: Piraeus Bank Research
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Hedonic Pricing Model: Model Specification & Variables [ Table 1]

*  Qur regression model’s independent variables can be categorized into four categories.

Equation 4

In(Value) = B, + B Attributes + 3, Amenities + 33 Energy Certificate + 4 Geographic Region + €

a.

PIRAEUS BANK

Natural logarithm of house size

Floor level

House age depending on construction year or recent
refurbishment year.

House age squared to account for non-linear effect of
house age

Dummy variable indicating that the house is refurbished

Dummy variables indicating if the property type is
maisonette, detached house relative to flat.

Number of Bedrooms

Number of Bathrooms

Dummy variables indicating the existence of
additional property amenities

Ten (11) Dummy variables indicating the existence
of:

SO O

e
= o

Fireplace

Solar Boiler
Air-conditioning
Secure Door

Garden

Private Terrace
Parking or Storage space
Awning

Pool

Autonomous heating
Natural gas

Eight (8) Dummy variables represents
each house energy classification,
namely, A+, A, B+, B, C, D, E, F relative
to the lowest energy efficiency score

Twenty-two (22) dummy variables
representing the location of each
property relative to a property in

Central Athens:

indicated by category G.

L,

IO

N NN R R R B B B B B B
N P O Lo N U P WNPEP O

NE Athens Suburbs
South Athens Suburbs
Salonica Suburbs
Peloponnese

Attica (rest)

Western Athens Suburbs
Central Greece
Cyclades

Thessalia

Piraeus Suburbs

Crete

Chalkidiki

Macedonia

Piraeus

Central Salonica

Thraki

Epirus

lonian Islands
Argosaronikos
Western Athens Suburbs,
Chios / Samos / Lesvos,
Dodecanese

Source: Piraeus Bank Research
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Data Description and Summary Statistics of our Properties’ Sample

Hedonic Pricing Model: Methodology

n Hedonic Pricing Model: Decomposition of Property Attribute Importance in Sales Value
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Hedonic Pricing Model: Regression Output [ Table 2]

House Attribute Estimate Std. Error t-statistic House Attribute Estimate Std. Error t-statistic
1 (Intercept) 7.770 0.021 37141 ok 30 Dodecanese 0.116 0.037 3.12 *okx
2 log(Area) 0.899 0.005 164.37 ok 31 Epirus -0.322 0.012 -26.06 rorx
3 Floor Level 0.044 0.001 46.79 roxk 32 Thessalia -0.433 0.009 -45.82 rokk
4 House Age -0.012 0.000 -34.38 ok 33 Thraki -0.390 0.013 -29.52 ok
A 5 House Age”2 0.000 0.000 20.72 ok 34 Crete -0.061 0.010 -6.02 ok
6 Refurbished -0.133 0.005 -25.66 ok 35 Cyclades 0.379 0.012 31.09 rork
7 Bedrooms 0.007 0.002 2.79 ok 36 Macedonia -0.497 0.011 -46.48 *Ex
8 Bathrooms 0.038 0.003 14.64 ok 37 Chios/Lesvos/Samos -0.217 0.023 -9.32 ekt
B 9 Maisonette -0.069 0.006 -11.83 ok 38 Chalkidiki -0.069 0.013 -5.51 ok
10 Detached House 0.059 0.005 11.47 ok 39 Argosaronikos 0.212 0.027 7.99 rork
11 Parking or Storage Space 0.076 0.004 20.65 ok 40 lonian Islands 0.057 0.017 3.28 it
12 Fireplace 0.075 0.004 20.95 ok 41 Peloponnese -0.424 0.007 -62.62 *Ex
13 Solar Boiler -0.004 0.003 -1.12 42 Central Greece -0.349 0.010 -35.32 ok
14 Airconditioning 0.071 0.003 23.87 ok 43 Central Salonica -0.111 0.011 -10.22 S
15 Autonomous Heating 0.069 0.004 18.35 ok 44 Salonica Surburbs -0.363 0.006 -59.23 it
C 16 Natural Gas 0.121 0.004 33.36 ok 45 Piraeus -0.085 0.009 -9.68 ok
17 Secure Door 0.043 0.003 12.76 ok 46 Piraeus Surburbs -0.195 0.008 -23.93 ok
18 Garden 0.023 0.004 6.08 ok x 47 Attica (Rest) -0.136 0.007 -18.20 rorx
19 Private Terrace -0.011 0.009 -1.18 48 North Eastern Athens Suburbs 0.174 0.006 31.08 ok
20 Awning -0.005 0.003 -1.72 * 49 Western Athens Suburbs -0.174 0.006 -28.10 ks
21 Pool 0.256 0.007 34.83 ok 50 South Athens Suburbs 0.362 0.006 63.17 ok
22 A+ 0.092 0.009 9.97 ok 51 Adj.Rsquared 0.820
23 A 0.073 0.008 8.90 rokx
s 0.079 0.009 8.71 o Table 2 presents the estimated coefficients as well as their
p 2° 0.058 0007 789 - statistical significance and the adjusted R squared of the
26 C 0.042 0.006 6.61 Hokx
27 D 0.050 0.006 8.17 *hx regression.
28 E 0.040 0.006 6.22 o N ii:a:i_s:i_ca:sig"i,ffi_cance a:l(:/
PIRAEUS BANK o5 DG 0.007 5.02 s : dtatistical significance a (]

***: Statistical significance at 1%

Source: Piraeus Bank Research
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Hedonic Pricing Model - Section A: Area’s disproportional effect
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Fig.12 House Asking Price (€ per m2?) Vs House Property Size (in m?)

There exist a positive but relatively inelastic relationship between property size
and sell price so that price per m? is a decreasing function of a property’s area.

The total price of a house increases by 0.9% when the area of the house
increases by 1% (Table 2, Section A: line 2) but the price per m? is decreasing.

We set the benchmark as a flat in the 1st floor at the central of Athens with a
EPS [G], assuming all other attributes remain constant.

If this flat is 100 m?, then its hypothetical price is €160,607 i.e it costs €1606
per m?2

If this flat is 50 m?2, then its relative price is €86,112 i.e it costs € 1722 per m?

W O o = 0 W0 O N WO oo O 0o o W 0o
LﬁLORDR.O\.ORDP\hF\FNMOOOOOOOOOOO\O\O\O\O\a

House Property Size (in square meters)

Source: Piraeus Bank Research 21



Hedonic Pricing Model - Section A: Property’s age non-linear effect

Fig.13 House Asking Price (€ per m?) Vs House Property Age ( in years)
1600 A house’s asking price and its age are inversely related but the relationship

is nonlinear (Table 2, Section A: lines 4-5) as the price discount exhibits a

1500 slowdown as the property’s age increases (i.e the discount is not

proportional to its age increase).
1400

We set the benchmark as a flat in the 1st floor in the central of Athens

190 with a EPS [G]. Assuming all other attributes remain constant:

* al0vyearold flatis sold at a discount of 10.9% ! relative to a new
built flat, but

* a20vyearoldflatis sold at a discount of 18.7% 2 relative to a new

built flat.

1200

House Asking Price (€ per sq. meter)

1100

1000

House Property Age (in years) . . .. . . . .
pery Reetiny The negative sign for the coefficient for the dummy variable indicating the

Fig.14 Discount of property being Refurbished versus a

property was refurbished (Table 2, Section A: line 6) might seem counter-
new build at the same year

intuitive. In fact, our convention in measuring house age by either

131 construction year or recent refurbishment year might explain this. To be
more concise consider an example of a house constructed in 2010 and a
house refurbished in 2010 have the same age in our model. However, a

Refurbished refurbished house would be sold with a discount of 13.3% relative to a

non-refurbished house of the same age according to our estimates which

is logically consistent.
PIRAEUS BANK

Source: Piraeus Bank Research 22



Hedonic Pricing Model - Section A: Remaining Property Characteristics

Fig.14 Premium of property based on characteristics

Bathrooms

Bedrooms

PIRAEUS BANK

3.77

As expected both attributes display a positive relation to a house price as
each extra bedroom adds a 0.7% mark-up in the property’s value. Similarly
assuming all other factors remain unchanged, an extra bathroom leads to
a house value increase equal to 3.8%.

It should be noted that the number of bathrooms or bedrooms is
positively correlated with a property’s size as well as with each other. It is
therefore natural to observe a part of the effect of each factor to be
absorbed by the other factor or the property’s number of square meters.
As a result, a comparison between the beta-implied price of bathrooms
and bedrooms might be puzzling. A more clear picture regarding factor
importance in a property’s value arises in figure 19 in pg.28, where we
account for interrelations between explanatory factors.

Source: Piraeus Bank Research
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Hedonic Pricing Model - Section B: House Type Valuation

Fig.15 Premium (or Discount) of properties versus a flat

-6.93

[
E

Maisone
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5.87

Detached House

The question of which type of house to look for is perhaps the most
important from the point of view of a property buyer. Clearly, each type
comes with its pros and cons. According to our regression analysis, we
compare a maisonette’s or detached house value relative to the value of a
flat irrespective of all other factors.

Given that all other factors remain fixed, our model’s estimates imply that
maisonettes are offered at a value discount relative to flats whereas a
detached house is sold at a higher value than that of a flat.

In particular, a maisonette’s larger operating cost (e.g. electricity and
heating ) as well as lack of elevator tend to lower demand and thus has an
asking price almost 7% lower relative to a flat. In contrast, a detached
house offers more flexibility relative to a flat so that is offered at a 6%
premium relative to a flat.

Source: Piraeus Bank Research
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Hedonic Pricing Model — Section C: Amenities

Fig.16 Premium over a property with no Amenities As expected additional amenities such as the existence of a swimming

pool, garden and autonomous heating increases the asking price of a
property.

25.60

All signs of the regression coefficients are in-line with the expected
marginal impact. (Table 2, Section C: lines 11-21). Considering the
amenities associated with the provision of heating or hot water, all
parameters are statistically significant with the exception of solar boiler.
The majority of all the other amenities are statistical significant in the
determination of the price except of those of private terrace, awning. (i.e
awning or solar boiler or private terrace are not significant factors in
determining a house’s offered price)

Setting a property with no amenities as benchmark then:

3 3 g 8 @ w 5 5
& h g = € ® a =
[ vy o ] . . . . . . .
5 o £ = T < o * For an identical property with Natural Gas its asking price is 12%
© © c £ o .
2 5 $ E 3 higher.
- =] . . . . .
° < g * For _an identical property with parking space or storage space its
S
j=4 - . . . .
® < asking price is 7.6% higher.
&
PIRAEUS BANK

Source: Piraeus Bank Research



Hedonic Pricing Model — Section D: Energy Performance Certificate effect

Fig.17 Premium per EPC category versus EPC category “Class G”

9.18
7.93
7.33
5.79
5.03
423
3.99
1.33
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B+ B c D E F

Energy Certificate
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There is a clear and statistically significant positive relation between Energy
Performance Certificate (EPC) classification and the property’s valuation,
especially at the high — end of Energy Performance Certification (Table 2,
Section D: lines 22-29)

Higher EPC scores are associated with a higher asking price per m?, relative to
the lowest classification of “G”. For example a property with “E” class. For
example a property with “E” level of classification gives a property a premium
of 4% vs an initial “G” classified property while an “A+” classification increases
the premium to 9.2%.

Setting a property with “G” ECP classification as the benchmark and keeping
all other amenities & attributes constant then:

*  Fora property upgraded to “C” class” EPC, its hypothetical price per m?2

increases by 4.23%

* Fora property upgraded to “A+” class” EPC, its hypothetical price per m?2

increases by 9.18%

Source: Piraeus Bank Research
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Hedonic Pricing Model — Section E: Geographical location

Finally, all geographical location variables are statistically significant given
the importance of location for property valuation (Table 2, Section E: lines
30-50)

Fig.18 Premium (or Discount) of properties versus Central Athens

37.9 362

Figure 18 illustrates the geographical heterogeneity in asking prices with
house properties located in North and South Athens as well as properties
in Cyclades and Attica islands being offered at a price premium relative to
properties located in Central Athens.

In contrast properties in Peloponnese, Macedonia and Central Greece as
well as in the Western Athens Suburbs are offered at a discount that can

surpass 40% relative to Central Athens.

Setting a property in Central Athens as a benchmark and keeping all other

amenities & attributes constant our result indicate that:

s 4 8 84 @ € & = 5 3 w & 8 8 5 % &8 = 2 =2 =2
T 5 £ 5 ¢ 5 &8 8 E 55 EE § s £ 2oz os
3 28 5 8 83 92 2S48 & 805 & F £ § o3
g @ g @ @ £ % & 8 9 3 3 = & 8 £ 8 * Foran identical property located in South Athens suburbs, its
g 4 @ T 8 “ s E 2 o 8 S o =
= g £ K . . . .
g 2 2 ° 5 g < 2 3 8 § § a hypothetical price per m? will be 36.2% higher.
< < (o] < = & = . . . . . .
£ £ £ = 8 a * Foran identical property located in Crete, its hypothetical price per
o = - o .
@ 8 g m?2 will be c. 6% lower.
t * For an identical property located in Macedonia, its hypothetical price
= . . .
per m? will be near half the price relative to Central of Athens.
PIRAEUS BANK

Source: Piraeus Bank Research



Data Description and Summary Statistics from Database

Hedonic Pricing Model: Methodology

n Hedonic Pricing Model: Decomposition of Property Attribute Importance in Sales Value
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Hedonic Pricing Model — Decomposition of Property Attribute’s Importance in Sales Value

Equally important to the evaluation of a property’s sale price is the identification of each property’s attribute relative importance to the sale value of a
house. However, the coefficient estimates from our regression model do not provide us with such information.

Assessment of relative importance in regression models is simple, as long as all attributes are uncorrelated; each regressor’s contribution is just the R?2
from univariate regression, and all univariate R? values add up to the full model R2.

However, in our analysis of home sales price, property attributes are typically correlated, so that it is no longer straightforward to break down model
explained variation into contributions from the individual property characteristics.

One alternative is to think in terms of each property’s attribute contribution to asking price variation that is measured as each attribute’s contribution
in our model’s R squared. To estimate that we consider both its direct effect (i.e., its correlation with the house value) and its indirect effect when

combined with the other variables in the regression equation.

PIRAEUS BANK

Source: Piraeus Bank Research

29



Decomposition of Property Attribute Importance in Sales Value: Results
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24.7%

Fig.19 Property Attribute Relative Contribution
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Figure 19 illustrates the resulting relative contributions.

In terms of importance in variation of property sale price,
house area, Geographical location, the number of
bedrooms and bathrooms and energy efficiency attributes
(solar boiler, autonomous heating and natural gas)
contribute the most in a property’s sell-side assessment.

A milder relative contribution is obtained from the house
type, parking / storage space, and number of amenities
provided with the house.

Quite interestingly, the property’s age, EPC score and floor
level do not play a very important role for the sale price
despite the fact that if considered individually have a large
impact on the property’s value.

< See Table 2. line 51 I

Source: Piraeus Bank Research
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Disclaimer: This document is produced by the Economic Research & Investment Strategy Department of Piraeus Bank (hereinafter “the Bank”), which is supervised by the European Central Bank (ECB), in collaboration with the Bank of Greece
and is sent or provided to third parties, without any obligation of its author. This document or any part of it should not be duplicated in any way without the prior written consent of its author.

The information or opinions included in this document are addressed to existing or potential clients in a general manner, without taking into account the particular circumstances, the investment objectives, the financial ability, the
experience and/or knowledge of the potential recipients of this document and, as a result, they do not constitute or should not be considered neither as a solicitation or offer for the conduct of transactions in financial instruments or
currencies nor as a recommendation or advice for decision making in relation to those. Taking into account the aforementioned, the recipient of the information contained in this document should proceed with his/her own research,
analysis, and confirmation of the information which is included in this document and seek for independent and professional legal, tax and investment advice, before proceeding with any investment decision making.

The information depicted in this document is relied on sources that the Bank considers to be reliable and is provided on an “as is” basis, however, the Bank cannot warrant as to their accuracy and completeness. The opinions and estimates
herein are related to the trend of the local and international financial markets at the indicated date (prices at closing time) and are subject to changes without any prior notice. Notwithstanding the above, the Bank might include in this
document investment researches, which have been conducted by third persons. In this case, the Bank does not modify those researches, but it presents them on an “as is” basis, therefore, no responsibility is assumed in relation to the
content of the aforementioned investment researches. The Bank is under no duty to update the information contained in this document. Considering the above, the Bank, the members of its Board of Directors and the relevant persons
assume no responsibility for the information included in the present document and/or for the outcome of any investment decisions made according to such information.

Piraeus Bank Group is an organization with a significant presence in the Greek market and an increasing one in the international markets providing a wide range of investment services. In the context of investment services offered by the
Bank and/or any other Piraeus Group companies in general, there might be cases whereby conflict of interests may arise in relation to the information provided herein. Reference should be made to the fact that the Bank, the relevant
persons and/or other Piraeus Group companies indicatively:

Are not subject to any prohibition in relation to trading on own account or in the course of providing portfolio management services prior to the publication of this document or the acquisition of any shares prior to any public offering or the
acquisition of any other securities.

May offer upon remuneration investment banking services to issuers for whom this document may contain information.

May participate to the issuers’ share capital or acquire other securities issued by the aforementioned issuers or attract other financial interests from them.

Might provide market making or underwriting services to issuers that might be mentioned in this document.

Might have published papers the content of which is different or incompatible to the information presented herein.

The Bank as well as the other Piraeus Group's companies have enacted, implement and maintain an effective policy, which prevents circumstances that may give rise to conflicts of interests and the dissemination of any information among
the departments (“chinese walls”) and they also constantly comply with the provisions and regulations relevant to inside information and market abuse. Also, the Bank confirms that it doesn’t have any kind of interest or conflict of interest
with a) any other legal entity or person that could have participated in the preparation of the present document and b) with any other legal entity or person that couldn’t have participated in the preparation of the present document, but had
access to it before its publication.

Itis duly stated that: the investments described in the present document include investment risks, among which the risk of losing the entire capital invested. In particular, it is stated that;

The figures presented herein refer to the past and that the past performance is not a reliable indicator of future performance.

In case the figures refer to simulated past performance, that past performance is not a reliable indicator of future performance.

The return on investments might be positively or negatively affected as a result of currency fluctuations, in case the figures are denominated in a foreign currency (other than Euro).

Any forecasts in relation to future performance, may not be a reliable indicator of future performance.

The tax treatment of the information as well as transactions pertained in this document, depends on each investor's individual circumstances and may be subject to change in the future. As a result, the recipient should seek for independent
advice in relation to the applicable tax legislation.

The distribution of the present document outside Greece and/or to persons governed by foreign law may be subject to restrictions or prohibitions according to the applicable legislation. Therefore, the recipient of the present should seek for
independent advice in relation to the applicable legislation, in order to look into such restrictions and/or prohibitions.
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