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While homeownership remains the predominant housing tenure in Malta, the
private rental market has expanded rapidly over the last decade. This article
introduces a novel dataset that has been constructed using big data methods
from publicly available sources to get a better understanding on the evolution
of private sector rents. The database comprises of 21,883 listings of advertised
rents collected over the period 2017 Q4-2020 Q2. Quality-adjusted rent indices
are constructed using standard hedonic methods that include advertised rents
and a set of observed characteristics. The latter include property type, its size
and its location. The resulting models can be used both for valuation purposes
and to construct the growth rates of private sector rents over time. Concerning
the latter, the results show that growth in rental rates was slowing down during
2019, albeit still remaining relatively high, while in 2020, advertised rents contracted sharply, amplified by the effects of COVID-19.

Introduction
While homeownership remains the predominant housing tenure in Malta, the private rental market has expanded
rapidly over the last decade. This growth was driven, among other factors, by the strong influx of foreign workers,
evolving trends in the tourism industry, as well as changes in socio-demographic and lifestyle preferences. Recognising that the policy framework that shaped the private rental market since the liberalisation of the sector in 1995
was no longer adequate to deal with 21st Century realities, the Government enacted new legislation on 1 January
2020 that was designed to regulate rental contracts and introduce a number of responsibilities for both landlords
and tenants that are overseen by the Housing Authority. However, the publication of official statistics on this sector
lagged behind these developments and, as at 2020, no official rent index has been published in Malta.
In this article, we compile a hedonic index for private sector rents using advertised prices that are collected from
publicly available sources using big data techniques. Hence, this study contributes to the small but growing literature on the rental market in Malta (Gatt & Grech, 2016; Ellul, 2019; Micallef & Debono, 2020) and, methodologically,
on the application of hedonic approaches to housing variables (Falzon & Lanzon, 2013; Ellul et al., 2019). The
proposed index is computed using standard hedonic equations to account for observable characteristics such as
property type, location, size and other attributes that have an impact on the price. In terms of the time dimension,
we have been collecting this dataset on a regular basis since 2017 and hence are able to assess trends in rental
prices prior to the introduction of the rent legislation and the subsequent impact of COVID-19 on this sector in 2020.

“In this article, we compile a hedonic index for private sector rents
using advertised prices that are collected from publicly available
sources using big data techniques”
The rest of this article is organised as follows. First, we describe the properties of the database and the methodology used. Subsequently, we present the empirical analysis with illustrations of quarterly and annual growth rates
using a variety of indices. Finally, we conclude and provide avenues for further research.
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Characteristics of the database

Chart 1
DISTRIBUTION BY PROPERTY TYPE

(per cent)
Our database comprises publicly-available
9
information about residential properties
advertised for rent, collected using big data
11
techniques on a quarterly basis since 2017
Q4. Until 2018 Q4, the database consisted
of solely two housing types – apartments
and maisonettes – along with information
about the locality in which the property is
located and the number of bedrooms. As
part of a continuous effort to enrich this
database, starting in 2019 Q1, this infor80
mation was supplemented by the collection of data about penthouses, additional
localities that were previously not incorpoApartments
Maisonettes
Penthouses
rated and other observable property charSource:
Central
Bank
of
Malta.
acteristics besides location and number of
bedrooms. In particular, we started to collect information on attributes such as the availability of a garage, garden or pool facilities and instances where a
property is advertised as being on or close to a seafront or enjoying some view.1

“This database now comprises 21,883 listings made up of
apartments, maisonettes and penthouses, covering all localities in
Malta and Gozo”
Following these improvements and a data cleaning process to remove outliers and duplicates, this database now
comprises 21,883 listings made up of apartments, maisonettes and penthouses, covering all localities in Malta and
Gozo. As shown in Chart 1, apartments (80%) constitute the largest proportion of listings, followed by maisonettes
(11%) and penthouses (9%). The number of listings averaged around 1,700 per quarter until 2019 Q2 but increased
substantially thereafter, averaging around 2,500 per quarter. In 2020 Q2, data was collected on 2,752 advertised
properties (see Chart 2).
Our database captures properties available for rent in 103 different localities
and areas across Malta and Gozo. In the
empirical analysis, these localities are
grouped in ten different clusters to account
for the substantial rent heterogeneity that
exists among these areas while, at the
same time, ensuring a sufficient number of
observations in each cluster. The localities
included in each cluster are listed in Table
1. Advertised rents in high-end complexes
are classified separately.
Chart 3 plots the number of adverts by individual localities in Malta and Gozo in the
full dataset.2 Almost one third (30%) of all
properties advertised since 2017 Q4 are

Chart 2
DISTRIBUTION BY PERIOD OF ANALYSIS
(observations per quarter; cumulative observations)
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Source: Central Bank of Malta.

   Properties classified as having a garage include only those whose access to a garage is included with the rent. A property is classified as having
a garden or pool only if such facilities (private or communal) can be enjoyed within the property. Views may include country, town and sea views.
2
   The locations listed in the advertisements were matched with those of the administrative localities, as defined in Chapter 363 of the Laws of Malta.
Special care was given to ensure adverts are consistent with these definitions, in so far as the limitations of the data allow.
1
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Table 1
LOCALITIES INCLUDED IN EACH CLUSTER

Cluster A

Sliema, St Julian’s, Valletta, Paceville, Ta’ Ġiorni, The Village

Cluster B

Gzira, Msida, Ta’ Xbiex

Cluster C

Ibraġġ, Madliena, Pembroke, St. Andrews, Swatar, Swieqi

Cluster D

Attard, Baħar iċ-Ċagħaq, Balzan, Bidnija, Birguma, Għargħur, Iklin, Lija, Magħtab, Mosta, Naxxar,
Salina, San Pawl tat-Tarġa

Cluster E
Cluster F

Buġibba, Burmarrad, Manikata, Mellieħa, Qawra, St Paul’s Bay, Wardija, Xemxija
Birkirkara, Blata l-Bajda, Fleur de Lys, Floriana, Guardamangia, Ħamrun, Kappara, Luqa, Mrieħel, Pietà,
Qormi, San Ġwann, Santa Venera

Cluster G

Birżebbuġa, Cospicua, Fgura, Għaxaq, Gudja, Kalkara, Marsa, Marsascala, Marsaxlokk, Paola, Santa
Luċija, Senglea, Tarxien, Vittoriosa, Xgħajra, Żabbar, Żejtun

Cluster H

Baħrija, Dingli, Kirkop, Mdina, Mġarr, Mqabba, Mtarfa, Qrendi, Rabat, Safi, Siġġiewi, Żebbiegħ, Żebbug,
Żurrieq

Cluster I

Gozo – Fontana, Għajnsielem, Għarb, Għasri, Kerċem, Marsalforn, Mġarr, Munxar, Nadur, Qala, San
Lawrenz, Sannat, Santa Luċija, Victoria, Xagħra, Xewkija, Xlendi, Żebbug

Cluster J

Fort Cambridge, Fort Chambray, Pender Place, Portomaso, Tigne Point

Note: All properties classified in Cluster H and a number of other smaller localities across Malta were added in 2019Q1.

found in the Northern Harbour area of cluster A, mainly comprising Sliema, St Julian’s
and Valletta. This is followed by the cluster
E in the north that incorporates St Paul’s
Bay area (17%) and cluster B that includes
the localities of Gżira, Msida and Ta’ Xbiex
(11%). Around 4.5% of all properties in the
database are located in Gozo.

Chart 3
NUMBER OF ADVERTS BY LOCALITY

In terms of size, most of the properties advertised for rent are two-bedroom
(40%) and three-bedroom (46%) properties. Around 12% of listings have only one
bedroom while a very limited number of
properties (close to 2%) come with four or
more bedrooms. Properties available for
+
Source: Central Bank of Malta.
rent that are advertised with access to a
garage, garden or pool are quite limited.
Since the first quarter of 2019, when such
data were first collected, the number of listings which were advertised as having a garage, garden or pool amounted
to 3%, 1% and 2%, respectively. In comparison, the number of properties advertised as being on or close to a seafront over the same period amounted to 18% while 27% were described as properties which enjoy country, town or
sea views.
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X rental price inflation described in this article follow closely those discussed in Ellul et al.
r!,#
(2019), but are applied
to advertised rental prices rather than mortgage property prices. The simplest form of a
hedonic regression is depicted in (1), where r!,# refers to the rental price of a property listing ll at time ttalong with aX X
r!,#
ln r!,#error
= Xbterm
matrix X of hedonic characteristics. The random
! + u!,# is the unexplained component of rental prices.
ln r!,# = Xb! + u!,#
(1)
ln r!,# = Xb! + u!,#
r!,#
This study considers
B a number of hedonic approaches. These are the time dummy variable (TDV) approach, the
ln r!,# = Xb! + u!,#
rolling time dummy (RTD) method and the average
characteristics method. A detailed explanation on each of these
B
B
methods can be found in Hill (2013) and Eurostat (2017).
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The TDV method estimates (1) and adds a time dummy variable for every period, except for the base quarter. In
t+1
this case, only one hedonic equation is estimated
for the whole dataset. The coefficients on the time dummiesBwill
represent the price change for the respective time periods, after allowing for the observable housing characteristics. The exponent of the coefficients will be the hedonic index. This model’s main disadvantage is that the shadow
1
prices vector for the listing characteristics ( b) is estimated once, and is assumed to be independent of time t.+
This
t be unreasonable if the rental markets experience a lot of change to the value attributed to a parassumption may
ticular characteristic over time although this is unlikely to be the case in our dataset given the short time dimension.

b

t
The RTD method is based on the TDV method but extends it by estimating multiple
regressions in a rolling time
window procedure, with Q being the time window’s length. A regression is estimated using the first Q periods, which
are used to compute the price indices. Thereafter, regressions are estimated by shifting the window Q by a period,
with each regression having Q periods. With each successive new period entering the window, the rate of increase
of the index is calculated and then used to update the previous sequence of index values. The choice of window
length Q is arbitrary, although O’Hanlon (2011) argues that in smaller economies with data limitations, a longer
window choice may improve model robustness. However, choosing a shorter window would allow more frequent
updates to the estimated coefficients. In our analysis, growth rates based on the RTD method are calculated using
a window length of two periods (i.e. Q = 2).

t

While the TDV method adds new periods to the single regression model, and hence creates revisions when new
t will be free from
X such revisions (unless new observations
periods are included, the coefficients in the lRTD method
are included
for
past
periods).
As
a
new
regression
is
estimated
every
period,
the vector of coefficients in the RTD
X
r!,#rental market is
method will change over time. This is an advantage over the TDV method in periods when the
undergoing rapid change. rOn
!,# the other hand, the TDV may be more robust, with significant advantages over the
RTD method in smaller datasets, as the single regression uses all available data.
ln r!,# = Xb! + u!,#

Another method used to calculate a hedonic index is the average characteristics approach. A separate hedonic
B
model is estimated every period, ensuring that the coefficients of the rental listings are updated constantly.
On the
B
basis of these coefficients, the average characteristics method then imputes a price for the ‘average’ rental listing,
for a given set of characteristics. The price index is then calculated as the ratio of the imputed rental price of the
1 index is then
‘average’ listing in period t + 1 to the imputed rental price of the same ‘average’ listing at time t .+
The
chained, using either one of the Laspeyres, Paasche, or Fisher chain-linking methods.

Empirical
analysis
t

b

t

b

Table 2 presents the results of two time-series regressions covering all quarters starting from 2017 Q4 and 2019
Q1, respectively. The difference between the two regressions lies mainly in the introduction of observable housing
characteristics that started to be collected from 2019 Q1. The dependent variable is the logarithm of advertised
rents. Almost all the coefficients have the expected sign and are statistically significant. Relative to apartments,
penthouses generally attract a premium of between 23% and 27%. The rental price difference between apartments and maisonettes is much less pronounced and not statistically significant since 2019. Rents in clusters A
and C, together with the high-end cluster J, are more expensive than the benchmark cluster B. In contrast, rents
for advertised properties in all the other clusters are cheaper than those in cluster B. Rental prices increase with
the number of bedrooms. For instance, two and three bedroom units stand around 35% and 65% higher compared to the benchmark case of a one-bedroom unit. Similarly, properties that enjoy views, are situated on or
close to a seafront, or advertised together with a garage, garden or pool facilities also carry a significantly higher
price. For example, a property in close proximity to a seafront commands a 15% premium, while the inclusion of
a garage with the property raises the advertised rent by 13%.
The coefficients can be used to obtain the estimated monthly rent in euro and, hence, can be used as inputs
for valuation purposes in the context of real estate appraisals.3 For instance, the baseline rent in Model 2 – a
   The accuracy of such exercise depends on the model specification considered. We use Model 2 due to its consideration of property characteristics not incorporated in Model 1. Their inclusion improves the goodness-of-fit of the model and therefore provides a more accurate estimation of
the monthly rent in euro.
3
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ln r!,# = Xb

Table 2
REGRESSION ANALYSIS
Dependent variable – log (price)

Constant
Property Type
Flats (benchmark category)
Maisonettes
Penthouses
Clusters
Cluster A
Cluster B (benchmark category)
Cluster C
Cluster D
Cluster E
Cluster F
Cluster G
Cluster H
Cluster I
Cluster J (high-end)
Bedrooms
1-bedroom (benchmark category)
2-bedroom
3-bedroom
4+ bedroom

2017Q4 – 2020Q2

2019Q1 – 2020Q2

6.66 ***

6.71 ***

-0.02 ***
0.24 ***

0.01
0.21 ***

0.29 ***

0.22 ***

0.05
-0.20
-0.27
-0.19
-0.30
-0.34
-0.73
0.89

***
***
***
***
***
***
***
***

0.31 ***
0.52 ***
0.82 ***

Property Characteristics
Garage
Garden
Pool
Seafront
View
Time Period
2017Q4
2018Q1
2018Q2
2018Q3
2018Q4
2019Q1
2019Q2
2019Q3
2019Q4
2020Q1
2020Q2
Observations
Adjusted R-squared
* significant at the 10% level.
** significant at the 5% level.
*** significant at the 1% level.
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0.06
-0.19
-0.33
-0.16
-0.33
-0.33
-0.76
0.78

***
***
***
***
***
***
***
***

0.30 ***
0.50 ***
0.76 ***
0.12
0.06
0.25
0.14
0.16

***
**
***
***
***

Benchmark
0.00
0.07
0.08
0.08
0.08
0.12
0.11
0.09
0.04
0.00
21,883
0.56

***
***
***
***
***
***
***
***

Benchmark
0.04
0.02
0.00
-0.04
-0.07
13,619
0.61

***
**
***
***

one-bedroom flat in Cluster B without any observable housing attributes in 2019 Q1 – stood at €821 per month.
Other combinations are also possible and the models in Table 2 can be used flexibly according to users’ needs.
For instance, again taking the estimated coefficients in Model 2, the monthly rent for a two-bedroom penthouse
in cluster A with a view in 2020 Q2 stood at €1,863, while that for a three-bedroom apartment in cluster E without
any notable characteristics during the same quarter amounted to €907 per month.
In addition to the regression analysis presented in Table 2, quarterly and annual changes in rental prices are
also calculated using the methodology applied in Ellul et al. (2019), namely the time dummy method, the rolling
time dummy method and the average characteristics method. Changes in rental prices are calculated on the
basis of the full hedonic rental index dating back to 2017 Q4 (Model 1) which only controls for the property type,
the number of bedrooms and the location. Since no information about the property’s proximity to the seafront,
property views or the availability of a garage, garden or pool facilities is available prior to 2019, these are
excluded from analysis at this stage. Furthermore, due to the abnormally high asking prices for properties located
in high-end areas, cluster J is also excluded from the analysis.

“Coefficients can be used to obtain the estimated monthly rent in
euro and, hence, can be used as inputs for valuation purposes in the
context of real estate appraisals”
Chart 4 shows the quarter-on-quarter changes in rental prices since 2018 Q1. The second quarter of 2018 was
characterised by a strong rise of around 6.5% in advertised rental prices. Prices remained broadly stable during the three periods that followed, before picking up again in the second quarter of 2019.4 The first signs of a
drop in rental prices were noted in the third quarter of 2019 before further quarter-on-quarter declines in rental
prices were observed during the latter part of the year and the first half of 2020. In fact, following a drop in 2020
Q1 – with price drops ranging between 4% and 5% – a further 4% decline was observed in the second quarter
of the year.
Chart 5 shows the annual growth rate in
advertised rents. The year-on-year growth
rates indicate that the year 2019 was
characterised by a slowdown in advertised rental prices. Although prices during
2019 were still higher when compared to
the corresponding quarter in 2018, the
positive rate of change in asking prices
declined consistently throughout the
year. The annual growth rate first turned
negative during the first quarter of 2020.
In fact, advertised rental prices during
this period were between 3% and 3.5%
cheaper than the corresponding quarter
a year earlier. A more pronounced drop
in rental prices was observed in 2020 Q2

Chart 4
QUARTER-ON-QUARTER GROWTH RATE
(per cent)
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Source: Authors' calculations.
Note: Properties located in the high-end cluster J are excluded from this analysis.

   The inclusion of penthouses, cluster H and other small localities in 2019 Q1 implies that the house characteristics in 2017 and 2018 are different
to those in 2019 and onwards. Inevitably, this has some implications on the growth rates calculated by the average characteristics method, which
in itself calculates the price of the ‘average’ house based on house characteristics. In particular, these improvements in data collection cause some
discrepancy among the different methods when calculating (i) the quarterly change in prices between 2018 Q4 and 2019 Q1 and (ii) the yearly price
changes between 2018 and 2019. The calculation of such growth rates under the Paasche methodology are slightly on the high-side because this
method divides the average house characteristics of time t+1 estimated at time t+1 by the average house characteristics of time t+1 estimated at
time t. It also follows that the Fisher index – being the geometric mean of the Laspeyres and Paasche indices – is also slightly on the high side when
compared to the Laspeyres or the time dummy methods.
4
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where all methodologies find a doubledigit negative growth rate of -11%. This
period corresponds to the impact of the
COVID-19
l pandemic
t and is drivenXby a
combination of sluggish demand for, and
an increase in the supply of, rental units
on the market.

“A more pronounced
drop in rental prices
was observed in
2020 Q2 where all
methodologies find a
double-digit negative
growth rate”

Chart 5
YEAR-ON-YEAR GROWTH RATE
(per cent)
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Source: Authors' calculations.
Note: Properties located in the high-end cluster J are excluded from this analysis.

Conclusion

This article introduced a novel
t dataset that has been constructed since 2017 using big data methods to get a better
understanding on the evolution of private sector rents in Malta. The approach used is based on standard hedonic
methods that include advertised rents and a set of observable characteristics. The latter include property type,
its size, location and a number of attributes such as the availability of a garage, garden, pool facility, closeness
to the seafront or views. As expected, all of these factors are found to have a statistically significant effect on the
advertised rent. The resulting models can be used both for valuation purposes and to construct quality-adjusted
rental price indices. Concerning the latter, the results clearly indicate a sharp contraction in advertised rents in
2020, amplified by the effects of COVID-19, although growth in rents had already started slowing down throughout
2019, albeit still at a relatively high rate.
Going forward, it would be interesting to compare the findings from these models, based on advertised rents,
with the actual rental contracts, when the latter become available. This would allow a better understanding of the
relationship between the two, the advertising margin and whether this margin fluctuates during the course of the
business cycle. In this regard, information from the rental contracts registered with the Housing Authority would be
useful to shed more light on these research questions.
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