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Purpose: This article aims to highlight key indicators of residents' quality of life in a specific contemporary building in Kruja, Albania.

Design/Method/Approach: A questionnaire with 30 questions was prepared for the inhabitance, and the Binary or Tobit probabilistic models
were taken into consideration as part of the methodology, to conclude. The study will further analyze the implications of the inhabitants
and their behavior in a specific contemporary building in the city of Kruja. It was examined the statistical significance of each variable
(questions) in the models elaborated with EViews 8 software. The stable models that are associated with the “Log-likelihood” statistics were
statistically significant at a significance level of p < 5%, or with 95% confidence, based on the model tests.

Findings: The study concluded that the most statistically significant quality of life indicators part of the questionnaire is related to the typology
of the apartments, methods of cooling during summer, present living conditions, apartment improvement, apartment orientation, and time
spent in the living room. Furthermore, the study reveals that most of the quality-of-life indicators (part of the questionnaire) are not
statistically important, so they will not be considered part of the models created in the article. The study reveals that increasing the living
space and improving orientation is crucial to enhance the satisfaction of apartment inhabitants. When apartment sizes increase and
orientation isimproved, residents are more likely to opt for fans over air conditioners to reduce electricity costs and avoid installing additional
cooling facilities during summer. They believe that better living conditions require larger apartments, additional water supply, increased
electrical costs, and more time spent in the living room. The inhabitants also emphasize the importance of reducing moisture levels,
decreasing window opening frequency, and increasing time spent with family. Interestingly, a one-degree improvement in summer cooling
methods (e.g., switching from air blowers to air conditioning) corresponds to a one-degree improvement in winter heating methods (e.g.,
switching from gas to electricity), leading to a heightened need for clean electric heating. Overall, the study emphasizes the importance of
meeting the physical and spatial needs of the residents to enhance their overall satisfaction and quality of life. Urban policies significantly
impact housing affordability, quality, transport systems, environmental sustainability, and social equity, affecting overall living standards and
economic growth. Cities must create well-designed policies that consider residents' needs and study findings to ensure sustainable
development and citizen welfare.

Theoretical Implications: Gujarati’s (Basic Economics) theory was developed in the article.

Practical Implications: This study will serve as an indicator to analyze the further improvements that might occur in the specific building (not just
in the city of Kruja), considering the main quality of life indicators.
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OuiHKa NOKa3HMKIB AKOCTI

XUTTA Y CydacHux byaisaax

micta Kpysa, AnbaHis: nigxig

Ha OCHOBI perpeciiiHux KnodiaH AXKEXI
Mogenen Anomida AXKEXIH

tYnisepcumem POLIS, Anbanis
ONE ALBANIA, AnbaHis

MeTta poboTtu: Lia cTaTTA Ma€ Ha MeTi BUCBITANTM KAIOHOBI MOKA3HUKM AKOCTI XUTTA MELUKaHLiB Y KOHKPETHOMY CyqacHoMy 6yamHKy B Kpyi,
AnbaHis.

AusaiiH [ Metog | Nigxia gocirigkeHns: A MeLuKkaHLiB 6y/10 NiAroTOB/EHO aHKETY 3 30 3anNUTaHHAMM, @ B paMKax MeTogoorii 6y/10 BpaxoBaHo
imoBipHicHi Mogeni Binary abo Tobit, w06 3pobuti BUCHOBKM. Y NoAanbLLOMY A0CiAKeHHI Byae npoaHani3oBaHO HACNIAKM AR MeLLKaHL,iB
Ta IXHIO MOBe/iHKY B KOHKPETHIli cyyacHii B6yaisai B MicTi KpyA. By/n10 nepeBipeHO CTaTUCTHUYHY 3HAUYLLiCTb KOXKHOI 3MiHHOT (MUTaHb) y MOAensAX,
po3pob/ieHnx 3a 4OMOMOrot nporpamMHoro 3abesneveHHa EViews 8. CtabinbHi Mmogeni, nos'asaHi 3i ctatuctukoto «Log-likelihood», 6ym
CTaTUCTUYHO 3HAYYLLMMM Ha PiBHI 3HAYYLLLOCTI p < 5%, ab0 3 95% A0Bip4OIO MMOBIPHICTIO, HA OCHOBI MOAE/IbHUX TecTiB

Pesy/bTaTn gocaigKeHHA: [oCiigXeHHA MOoKas3ano, WO Haibi/sbll CTaTUCTUYHO 3HAYYLLi MOKA3HMKKM AKOCTI KUTTA B YaCTUHI OMUTYBa/IbHUKA
noB'A3aHi 3 TUMOM KBapTUPK, CNOCOBAMU OXONOAKEHHA BAITKY, MOTOYHUMU KUT/IOBUMU YMOBaMM, H61aroyCTpOEM KBapTUpH, OpiEHTaLiEl0
KBapTUpH Ta 4acoM, MTPOBEAEHUM Y BiTa/ibHI. KpiM TOro, 40C/igKeHHs BUSBUAO, WO 6i/1bLUiCTb MOKA3HMKIB SKOCTI KUTTS (4aCTUHA aHKETU) He
€ CTAaTUCTUYHO 3HaYyLLMMK, TOMY BOHM He ByayTb PO3r1AAaTMCA AK YacTMHA Moge/1el, CTBOPEHMX Y CTaTTi. JouligKeHHA noKasano, wWwo
36i/1bLLEHHA XKUT/I0BOT N/10LLLi Ta MOKpPaLLeHHA OpiEHTALT € BUPILLA/IbHUMU A/1A Mi4BULLEHHA 33/4,0B0O/1€HOCTI MeLLKaHLiB KBapTUp. Koan po3mipu
KBapTup 306i/blUylOTbCA, @ OPIEHTALA MOKPALLYETbCA, MeLUKaHLi 3 6i/bliot0 MMOBIPHICTIO BigAaloTb nepeBary BEeHTWAATOpaM, a He
KOHAMLiOHepaM, o6 3MEHLIUTU BUTPATU Ha €/1eKTPOEHeprito Ta YHUKHYTU BCTaHOB/IEHHA ,04aTKOBUX OXO/10/)KYBa/IbHUX NMPUCTPOIB BAITKY.
BOHM BBaXaloTb, IO KPaLli YMOBW MPOXMBAHHA BMMaraloTb Oi/bLUMX KBapTUP, 4OAATKOBOrO BOAOMOCTaYaHHA, 30i/blUeHHA BUTPAT Ha
e/neKkTpoeHeprito Ta Oi/blue Yacy, NMpoBeAeHOro y BiTasbHi. MeLlUKaHLi TakoX MNiAKPEeC/IIoITb BaXK/MBICTb 3HWMKEHHA PiBHA BO/1OTrOCTi,
3MEHLLIEHHA YacTOTH BiAYMHEHHA BiKOH Ta 36i/blLeHHA Yacy, NpoBe/AeHOro 3 poAuHoto. LlikaBo, Lo NOKpaLLeHHA Ha OAMH rpagyc MeTogis
0XO0/10/KEHHA BAITRY (HanpuKaag, nepexig, Big BEHTUAATOPIB A0 KOHAULOHEPIB) BiAMNOBi4AE NOKPALLLEHHIO HA O4MWH FPaAyC METOAIB OMa/leHHs
B3UMKY (HanpuKkaag, nepexig Big rasy 4o e/1eKTpoeHeprii), Lo NpU3BOAUTb 40 3POCTAaHHA NOTPE6U B €KO/IOTHHO YUCTOMY e/1eKTPUIHOMY
ornasneHHi. 3arazom, AOC/IAMKEHHA MigKPeCI0E BaXK/IUBICTb 334,0BO/IEHHA Pi3MYHUX Ta NPOCTOPOBUX NOTPed MeLUKaHLiB A/1A NiABULLEHHA
TXHbOI 3ara/bHOT 33/,0B0O/IEHOCTI Ta AKOCTI XKUTTA. MicbKa No/iTUKa CYyTTEBO BN/IMBAE Ha AOCTYMHICTb XUT/1a, MOro AKICTb, TPAHCMOPTHI cUCTEMMU,
€KO/IOM4YHyY CTIMKICTb Ta Coljia/ibHy CrnpaBe//IMBICTb, BM/IMBAOYM HA 3ara/ibHUM PiBEHb XUTTA Ta €KOHOMiYHe 3pOCTaHHA. MicTa MOBWHHI
po3pob1aTn gobpe npoAymaHy MOAITUKY, fika BPaxOBYe MOTPebu MeLLUKaHLiB Ta pes3y/bTaTh AO0CligXeHb A1 3abe3nevyeHHA CTanoro
PO3BUTKY Ta 406pOOYTY rpoMassH.

TeopeTnyHa LiHHICTb AOC/iAXKEHHA: Y CTaTTi pO3BUHYTO Teopito MN'yAxapari (6a3oBoi eKOHOMIKM).

MpakTuyHa LiHHiCTb goc/igkeHHs: Lle gqoctigKeHHA cayryBaTume iHAMKATOPOM /1A aHai3y NoAa/blUMX MOKpaLLeHb, AKi MOXYTb BigbyTuca B
KOHKpeTHil 6yaiBi (@ He uLe B MicTi Kpys), BpaxoBytoUM OCHOBHI MOKA3HUKU AKOCTI KUTTA.

OpwriHanbHicTb [ LiiHHICTb goc/igKeHHA: CTAaTTA C1yryBaTMe OCHOBOO 4/15 MOAA/IbLLOIO aHa/li3y NOBEAHKU MELLKaHLB Ta IXHbOrO COLia/IbHOro
BM/IMBY B FPOMagi 3 METOH0 YCBigOM/IeHHA iXHiX NoTpeb A/18 nogasnblumx po3pobok y chepi byaiBHULTBA.

O6MeXeHHA AOoC/igKeHHA [ MaitbyTHI AociigskeHHA: Pe3y/abTaT AOC/KiAKEHHA 3Ha4yHOW MIpOK 3anexaTtb Big Tumy OyAWHKY, B AKOMY
NMPOXKMBAIOTb MeLUKaHLi. HanpAMOK Aoc/igxeHb, AKUIA MOKe OyTM HATXHEHHUM AOC/iAKEHHAM, TICHO MOB'A3aHMII 3 MaTeMaTUYHUMU
perpeciiHnmm Mmogenamu, CTaTUCTUKOO Ta MMOBIPHICTIO.

Tun cTaTTi: EMnipuunHmii

Katouosi cn108a: MoKasHWKU AKOCTI XKUTTHA, MOBEAiHKA MeLLKaHLLiB, IMOBIpHICHI Mogeni, Cy4acHa 3abya,0Ba, 3340BO/IEHICTb KUT/IOM, MiCbKa NOAITUKA,
eHeproedeKTUBHICTb.
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1. Introduction

From the 7-th to the 9th centuries AD, the city of Kruja was
expanded to include a fortification. Kruja served as the first
Arbér independent state's capital in 1190 (Xhexhi et al., 2019).

C he city of Kruja is a medieval city founded in the V-VI century.

Immediately after the fall of the socialist regime in 1990, the city of
Kruja began its expansion with new structures especially for
residential purposes. The new technologies applied in the
construction industry were following the market's demands. New
structures began to arise equipped with innovative building
materials and innovative technology. The role of the inhabitants'
behavior is also important considering the newly built structures
(Lotfabadi, 2013).

The degree of the impact that occupant behavior has on the
variance in energy use between homes is yet unclear, although it is
a significant factor (Branco et al., 2004; Jeeninga et al., 2001).
Additionally, there is not much research that addresses the
influence of occupancy behavior (Haas et al., 1998). The relationship
between the residents’ behavior and building and household
factors is poorly understood. As building designs become more
energy-efficient, the impact of occupants on overall energy use is
becoming increasingly significant (Papakostas & Sotiropoulos, 1997;
de Groot et al, 2008). Households play a significant role in
determining energy use for heating in residential buildings. Several
studies indicate that age is a key factor; older households generally
use more energy than younger ones, particularly for space heating
(Liao & Chang, 2002; Lindén et al., 2006).

Numerous worldwide research has revealed a link between the
role of users, home dimensions, and energy usage. The monthly
income and energy consumption might also have a significant role
(Biesiot & Noorman, 1999). Some variations in energy use cannot be
attributed to features of the occupants, such as age distribution,
size of the family, or degree of education. The household's
socioeconomic variations are considered in the study (Vringer et al.,
2007). Energy consumption fluctuations can be caused by
mechanical elements, such as appliances and equipment, which
can similarly impact energy usage as the way human activity affects
energy use (Haas et al., 1998). According to another study, the
interior temperature differs for various types of homes depending
on the occupancy habits and preferences (Leth-Petersen & Togeby,
2001).

Xhexhi et al. (2019) conducted another similar study in the city of
Kruja related to the historical medieval dwellings located in Kruja's
inner citadel. It was found 5 statistically stable models that interact
with each other. Numerous variables, including the number of
occupants, the standard of living, the size of the homes, the
heating system and the amount of time spent inside, the current
situation, the monthly expenses, the degree of satisfaction,
building improvement, and restoration, interact with each other
with probabilities that can be either positive or negative
percentages. A questionnaire of 30 questions was applied and the
number of responses was 10 (Xhexhi et al., 2019; Xhexhi, 2021).

Another research was carried out by Xhexhi et al. (2020c¢), in the city
of Kruja, related to a group of buildings constructed during the
socialist regime, it was found that the standards of life indicators
that interact with each other are: living area, standard of living
quality, amount of time spent at home, social contact among
residents, moisture level in the house, orientation of the residence,
amount of resident happiness, apartment improvements, and
monthly electricity expenses. A questionnaire of 30 questions was
applied and the number of responses was 14 (Xhexhi, 2021; Xhexhi
et al., 2020c¢).

In another comparative study conducted by Xhexhi et al. (2020a),
where considered three stocks of dwellings in the city of Kruja: the
heritage buildings, buildings constructed during the socialist
regime, and the contemporary ones. Employing the probabilistic
models, an indexed model was constructed with the involvement
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of the three building categories. It was observed that the buildings
constructed during the socialist period category are almost
excluded from the debate between heritage buildings, and
contemporary buildings considering quality-of-life indicators. They
are statistically distinct from the other two categories (Xhexhi et
al., 2020a; Xhexhi, 2021).

Another research was undertaken in the city of Kruja employing
two categories of buildings, the heritage buildings and the socialist
ones. The study examines the link between two parameters, the
temperature and moisture content of the interior walls and
flooring of the heritage and socialist structures in Kruja’s city,
employing linear regression models. It was discovered that the
relationship between temperature and moisture content in
historical structures, as determined by linear regression models, is
stronger than in socialist buildings. For historical structures, a one-
degreerise in temperature will result in a 2.2% decrease in moisture
content, meanwhile, for socialist buildings, the result is 1.02%
(Xhexhi et al., 2020b; Xhexhi, 2021).

Xhexhi (2023a) conducted another study in the city of Tirana,
Albania employing a questionnaire to a specific neighborhood
constructed during the socialist regime. The findings revealed that
despite the building's poor physical qualities, residents have a high
level of loyalty to the structures and an above-average level of
contentment with their neighborhood. Their happiness level is
primarily focused on the location of the local area rather than the
physical materials of the buildings (Xhexhi, 2023a).

Idraganti (2011) employed a model of linear regression based on
survey data. He defined sustainable thermal comfort requirements
by including environmental, behavioral, and psychological
modifications. The importance of occupant adaptive behavior in
achieving thermal comfort is underlined (Indraganti, 2011).

Famuyibo's statistical analytic methods for archetype (buildings
sharing similar characteristics) developments provide a more
comprehensive overview of the building stock than previous
qualitative methods. The author employs multi-linear regression
and descriptive statistics to identify archetypes. This project
represented 65% of the Irish population's housing stock (Famuyibo
et al., 2012). On the other hand, Arambula Lara et al. (2014),
employed clustering and regression techniques to select the best
parameters for classifying a huge number of existing buildings.

Gaitani et al. (2010) examined data from 1100 Greek schools to
choose typical buildings based on heated area, building lifespan,
heating infrastructure, external insulation, classroom and student
number, and user profile. To limit the number of independent
variables studied, individual contributions to energy performance
were computed (Gaitani et al., 2010).

Wang et al. (2024) developed a safety system to monitor and
protect elderly individuals living alone, addressing the rising safety
concerns associated with increased life expectancy. Using low-cost
sensors and Raspberry Pi technology, the system integrates facial
recognition and PIR motion detection to monitor activities and
send alerts to family members if anomalies are detected.
Consulting with a speed-up module, the proposed method that
incorporates YuNet and SFace made great improvements in both
accuracy and speed. This was an affordable yet effective way of
securing old people’s life and easing their families’ concerns (Wang
etal., 2024).

In the Chilean city of Temuco, 11 houses were subject to
investigation regarding indoor air quality and hygrothermal
comfort. These houses were divided according to the
implementation of the Atmospheric Decontamination Plan (PDA)
aimed at reducing PM2.5 concentrations in polluted cities. Only one
group met temperature requirements, with an average
temperature of 20.6°C and #3.52°C fluctuation across them.
Humidity levels ranged between 55.6% and 64.82% respectively. In
moderately implemented PDA homes, CO2 level was slightly below
the maximum allowed amount for concentration (1000 ppm). In all
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dwellings, PM2.5 content peaked above this WHO threshold value
(15 ug/m?), from a low of 44.4 ug/m? up to a high of 130 ug/m?in
one of the homes. PM2.5 concentrations always exceeded limits
showing the importance of thermal insulation measures as part of
improving indoor air quality and lowering PM2.5 levels (Martinez-
Soto et al., 2024).

The role of intrinsic and extrinsic incentives in public organizations
is studied by Mario (2019). For public organizations, intrinsic
incentives such as autonomy and reputation are more significant
as they relate to job satisfaction and commitment. Extrinsic
incentives such as rewards or punishments can push out intrinsic
motivation leading to lower job satisfaction. Motivation,
performance, and goal theory should be related to a better
understanding of motivation. Both intrinsic and extrinsic
motivations can reduce corruption, but the former is better. The
paper stresses also the importance of recognizing both types of
incentives while designing incentive systems for public
organizations (Coccia, 2019).

A recent research paper delves into the struggles and possibilities
of promoting consciousness in an area, in Indonesia. The study
utilized research techniques with a focus on phenomenology to
explore how the local community perceives, reacts to, and deals
with issues within the watershed. It revealed that the community
encounters obstacles such as knowledge about the watershed
environment restricted access to information and educational
materials, financial challenges, and ineffective local governance. To
tackle these hurdles the authors recommend implementing
initiatives and campaigns for awareness encouraging community
involvement and embracing technological advancements. They
underscore the significance of collaboration between
governmental organizations (NGOs) and local residents to ensure
effective conservation endeavors (Wibowo et al., 2024).

Coccia (2019) delves into the reward systems utilized in
administration to inspire individuals and organizations towards
specific objectives. The author contrasts the form of rewards
encompassing both non-monetary incentives and assesses their
efficacy in encouraging desired behaviors. The research
emphasizes the significance of considering the social milieu within
which incentives are put into practice well as advocating for a
balanced approach that incorporates both rewards and penalties.
The paper concludes by offering insights on crafting and executing
incentive structures that can be adapted to public administration
settings (Coccia, 2019).

Another study highlights the critical need to assess urban
environmental quality and advocates for a comprehensive multi-
criteria approach. It recommends updating the existing urban
environment quality index by incorporating additional criteria
through a multi-criteria evaluation methodology, which includes
expert opinions and weighting coefficients. The study underscores
the importance of the operational phase of real estate objects,
which can span several decades, emphasizing the necessity of
maintaining environmental sustainability throughout this period. It
also notes the impact of environmental factors on public health
and emphasizes the importance of ensuring environmental safety.
The authors stress the need for a comprehensive approach to
assessing urban environmental quality, considering both
traditional and environmental-economic indicators, and
international experiences in greening urban agglomerations
(Larionova et al., 2023).

This study aims to shed light and create a mechanism (through
regression models) to improve the quality of life of the inhabitants
of Kruja. The inhabitants' behavior, their physical interaction with
the building, the indoor thermal comfort due to construction
materials, and the residents' social interaction within the
neighborhood will be analyzed, through a questionnaire
determining their needs and concerns. Many contemporary
buildings in Kruja incorporate standard building materials such as
hollow clay bricks for the external coating of buildings and indoor
separations. Plaster and plastic paint or graffiti are applied directly
on these materials. The supporting structure of the buildings is
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made with reinforced concrete columns and beams. Most
buildings built during the years 1990-2005 are not equipped with
thermal insulation materials and incorporate windows without
thermal cuts. The building taken into consideration in this study is
also a part of this grouping. In isolated cases solar panels are
implemented in the upper terraces of the building. Many
contemporary buildings in Kruja during this period are designed
with accessibility and mobility in mind, featuring ramps, elevators,
and wide corridors to accommodate visitors with disabilities.

2. Theoretical framework

Marlin Barleti Street, Albania was constructed after the

socialist regime during 1990-2005. The building has 7+1 floors,

and it has a reinforced concrete structure. The building
envelope does not have thermal insulation (thermal protection),
and most of the windows are not equipped with thermal breaks.
The building is located on a sloping terrain and the main route is
from Marlin Barleti Street, almost in the center of the city (Fig. 1).

: he contemporary building located in the city of Kruja, at
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Figure 1: a. Photos of the contemporary building, Kruja, Albania
(Source: Authors); b. Typical plan and facades (Source: Authors);
¢. Location of the building (Source: Google Earth)

A 30-question questionnaire has applied to the inhabitants of the
building. The total number of responses was 10, and the age and
gender of the respondents were variable.

This study will consider only the questions that are statistically
significant for the inhabitants of Kruja (13 questions out of 30).
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The average family member is 3.7 people, and the average living
time is 5.2 years (Fig. 2). It is observed that all the inhabitants were
almost from the same region. Most of the apartments are 2+1 ones.
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Figure 2: a. Number of family members; b. Number of rooms
Source: Research Results, 2024

Most of the inhabitants use electricity as the primary source of
heating during winter and they don't have any water leakage in
their apartment. According to the responses, the moisture level in
the apartments is very low or they don't have any (Fig. 3).

a 5.Heating mode during winter.
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Figure 3: a. Heating mode during winter; b. Moisture level.
Source: Research Results, 2024

On the other hand, most of the inhabitants use air blowers (fans)
as a primary method for cooling during summer. In summer,
windows are open throughout the day; meanwhile, in winter, they
are only open once in the morning (Fig. 4).

OO

a 8.Method of cooling facilities during the summer.
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Figure 4: a. Cooling mode during summer; b. Window open
frequency during winter.

Source: Research Results, 2024

The average monthly spending on water is 6.9 Euros per month.
The average monthly spending on electricity is 81 Euros per month

(Fig. 5).

12.What is the monthly payment for water?

jo3)

Monthly payment for water (Euro)

Number of responses

13 What is the monthly payment for electricity?

Monthly payment for electricity (Euro)
w
=1

Mumber of responses

Figure 5: a. Monthly payment for water; b. Monthly payment for
electricity.

Source: Research Results, 2024

Most of the residents are satisfied with their actual living
conditions, and they don't think that their home should be restored
(Fig. 6). Most of the residents would like to improve the furnishing
in their apartments to feel better. Hence additional space for living
is another important factor for them.
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a 18.Are you satisfied with the present living
conditions?
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Figure 6: a. Present living condition; b. Apartment improvement.
Source: Research Results, 2024

Most residents would rather spend more time with their friends
and family (Fig. 7). Meanwhile, the elderly prefer to spend most of
their time with their family. The orientation of the apartments is
mostly facing the South-West. This question refers to the
orientation of the living room per apartment.
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Figure 7: a. Time spent with family or friends; b. Apartment
orientation.

Source: Research Results, 2024

The average time spent in the living room is 3.4 hours as seen in
Fig. 8.
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Figure 8: Time spent in the living room.
Source: Research Results, 2024

According to the other findings of the questionnaire it is observed
that: the inhabitants do not perceive large differences in
temperature between inside and outside the apartment; they
don't have any water leakage in their apartment; in summer,
windows are opened throughout the day; during the day, residents
spend the majority of their time in their living area; the inhabitants
prefer to get dressed heavily during winter while staying home;
they prefer to get lightly dressed during summer; the frequency of
apartment painting is 1.5 years during 5 years; during the day they
prefer to split their time 50% to 50% at home or outside; the
inhabitants would not prefer to change their place of living with
another one in the city of Kruja; all the residents use economic
lighting bulbs in their apartments; the noise level in their
apartments is moderate; residents are unaware of the procedures
that must be taken to ensure the structures' effective heating; they
do not have detailed information on the insulating materials; the
inhabitants possess little knowledge of recycling products or their
influence on their surroundings and they do not practice recycling.

3. Methodology for Evaluating the Binary or
Tobit Probabilistic Models

3.1 Sample and Data

building constructed after the socialist regime located almost

in the center of the city of Kruja. The data are provided by a

thirty-question questionnaire applied to the inhabitants of
the building. The questions (variables or quality of life indicators)
were then subject to the regression models created using EViews
8. The variables that are part of the created models have more than
95% confidence. Therest of the variables that had a significant level
of more than 5% will not be considered in the study.

C he sample taken into consideration is a contemporary

3.2 Measures of Variables

Binary models Log-it and Prob-it to assess the relationships

between the variables (qualitative variables for the quality of

the explanatory annexes) based on correlative and causal
connections in econometric models. Usually, the binary connection
is used to model such phenomena:

: his paper will utilize models for scaled Tobit variables and the

Yi=BXi+pi (1)

where Yi equals one (1) when the choice is approved and zero (0)
otherwise; this means that:

Yi =1, if Xi is greater than or equal to a critical value, X*

Yi = o, if Xiis less than a critical value, X*

This model's mathematical expression is as follows:
Prob (Yi=1) = F(8” Xi) 2)
()

In this case, Yi represents the observed reaction to the response
variable, Y, observations. Accordingly, Yi = 0 indicates a -negative
decision while Yi = 1indicates a positive decision.

Prob (Yi=0) =1-F(8" Xi)
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There are three possible forms for the function F: logistic, normal,
and probabilistic. The logit function with a cumulative estimate
distribution, P, is used in the log-it models in the following way:

BrX
Y=1="755 )
ef’X 1
PY=0)=1-—%=5x )

The conditional prediction of Y values for a given set of X values is
regressed to create the probability model. This mathematical
assumption is as follows:

E(Y/X) = *[F(B"X)] + o*[1- F(B'X)] = F(B'X) (6)

Maximum variances will be used in conjunction with partial
derivatives to estimate the model's parameters. The multiple
regression models will be more helpful in this situation since all of
the variables that are classified as dependent and independent
variables are scaled (categorized according to the levels of the
subject of research) and binary (i.e., only consist of 0 and 1), such
as:

Ln[Pi/(1-Pi)] = Logit = Bo + B1X1 + B2X2 + ... + BnXn + €i @

From where with Pi we have symbolized the likelihood of the
occurrence of the dependent variable when a phenomenon
codified in one of the independent variables occurs or not. We shall
execute the antilogarithmic operation [anti-In(logit) = Pi/(1-Pi)] to
get the probabilities. Pi consequently will be:

eBo+B1X1++BnXn 8
I = 1 teBotBiXi++BnXn ( )

In addition to examining correlational relationships like
relationship strength and distance, these models are examined for
their ability to explain the relationships between the study's
variables and their elasticity in scaled causal relationships between
the independent and dependent variables (Gujarati, 2003; Xhexhi et
al., 2019; Xhexhi, 2021).

3.3 Models and Data Analysis Procedure

8. The models that are associated with the “Log-likelihood”

statistic are statistically significant at a significance level of p <

5%, or with 95% confidence, based on the model tests. This
indicates that the overall structure of such models consists of a
logical and probabilistic relationship between variables.

:: n total, 5 stable static models have been created using EViews

Model 1

Table 1: Model no.1 worked on EViews 8 by the authors

Dependent Variable: P3

Method: ML - Censored Normal (TOBIT) (Quadratic hill
climbing)

Sample: 110

Included observations: 10

Left censoring (value) at zero

Convergence achieved after 6 iterations

The covariance matrix computed using second derivatives
Variable  Coefficient  Std.Error  z-Statistic Prob.

C 3.541667 0.869527 4.073098 0.0000
P1 -0.666667 0.235702 -2.828427  0.0047
P18 0.916667 0.256851 3.568871 0.0004
P22 -0.291667 0.128425 -2.271100 0.0231

Source: Research Results, 2024

The probabilistic model equation is:

oY)

Probability {P3} = —; (9

In cases where the linear logic equation predicts variation in the
parameterY:

Y =3.541667 - 0.666667*P1 - 0.291667*P22 + 0.916667*P18 + &i

According to the statistical significance of each variable in the
model, the student statistic (t-test) reveals that independent
variables “P1”, “P18” and “P22” are significant in explaining the
variation of quality-of-life indicators provided by the questionnaire
question "P3" at a significance level of p < 5% (i.e., with 95%
confidence). The Prob. column as seen in Tab. 1 shows that all the
variables have a significant level of < 5% and more than 95%
confidence. Specifically, P1-0.47%, P18 - 0.04%, and P22 - 2.31%. Fig. 9
is a graphic representation of the probabilistic effect.

Probability of Change
"P3"

P1 P18 P22
Variation by the Degree of Independent Variables

Figure 9: Variation by the degree of independent variables in
relation to “P3” (Source: Authors).

Source: Research Results, 2024
Model 2

Table 2: Model no.2 worked on EViews 8 by the authors

Dependent Variable: P8

Method: ML - Censored Normal (TOBIT) (Quadratic hill climbing)
Sample: 110

Included observations: 10

Left censoring (value) at zero

Convergence achieved after 5 iterations

The covariance matrix computed using second derivatives

Variable Coefficient Std. Error z-Statistic Prob.

C 3.607914 0.398857  9.045622  0.0000
P3 -0.532374 0.133045 -4.001462  0.0001
P22 -0.316547 0.089249  -3.546773 0.0004

Source: Research Results, 2024

The probabilistic model equation is:

el

Probability (Pg} = = (10)

In cases where the linear logic equation predicts variation in the
parameterY:

Y =3.607914 - 0.532374*P3 - 0.316547*P22 + &i

The student statistic (t-test) reveals that the independent variables
“P3” and “P22” are significant in explaining the variation of the
quality-of-life indicators provided by the question "P8" of the
questionnaire, with a significance level of p < 5% (i.e., with 95%
confidence). The Prob. column as seen in Tab. 2 shows that all the
variables have a significant level of < 5% and more than 95%
confidence. Specifically, P3 - 0.01%, and P22 - 0.04%. Fig. 10 is an
illustration of the probabilistic effect.

Probability of Change
IVP8H

P3 P22
Variation by the Degree of Indipendent Variables

Figure 10: Variation by the degree of independent variables in
relation to “P8”

Source: Research Results, 2024
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Model 3

Table 3: Model no.3 worked on EViews 8 by the authors

Dependent Variable: P18

Method: ML - Censored Normal (TOBIT) (Quadratic hill climbing)
Sample: 110

Included observations: 10

Left censoring (value) at zero

Convergence achieved after 6 iterations

The covariance matrix computed using second derivatives

Variable  Coefficient ~ Std. Error  z-Statistic  Prob.

C -3.380530 1136364  -2.974864 0.0029

P3 0.329758 0.149812 2.201153 0.0277

P12 0.006141 0.002002  3.067563  0.0022

P13 -0.000241 0.000142  -1.699902  0.0891

P23 0.905291 0.270151 3.351055 0.0008
Source: Research Results, 2024
The probabilistic model equation is:

(Y}
Probability {P,g} = o™ (11)

In cases where the linear logic equation predicts variation in the
parameter Y:

Y =-3.380530 + 0.329758*P3 + 0.006141*P12 - 0.000241*P13 +
0.905291*P23 + €i

The student statistic (t-test) indicates that the independent
variables “P3”, “P12” and “P23” are statistically significant with a
significance level of p < 5% (i.e., with 95% confidence) when it is
examined the statistical significance of each variable in the model.
The variable “P13” is statistically significant with p < 10%), in the
explanation of the variation of the quality-of-life indicator provided
by question “P18” of the questionnaire. The Prob. column as seen
in Tab. 3 shows that all the variables (except P13) have a significant
level of < 5% and more than 95% confidence. Specifically, P3 - 2.77%,
P12 - 0.22%, P13 - 8.91% (will be considered), and P23 - 0.08%. Fig. 11 is
a graphic representation of the probabilistic effect.

1Tl

Varlatlon by the Degree of Independent Vanables

Probability of Change
Y|P18ll

Figure 11: Variation by the degree of independent variables in
relation to “P18”

Source: Research Results, 2024
Model 4

Table 4: Model no.4 worked on EViews 8 by the authors

Dependent Variable: P19

Method: ML - Censored Normal (TOBIT) (Quadratic hill climbing)
Sample: 110

Included observations: 10

Left censoring (value) at zero

Convergence achieved after 6 iterations

The covariance matrix computed using second derivatives

Variable  Coefficient ~ Std. Error  z-Statistic  Prob.

C 2.600000 1.477835 1.759330 0.0785
P7 -2.800000 0.579655 -4.830462  0.0000
P10 -2.000000 0.648074 -3.086069  0.0020
P21 2.000000 0.648074 3.086069  0.0020
P23 1.200000 0.579655 2.070198 0.0384

Source: Research Results, 2024

QDD

The probabilistic model equation is:

eV}
1+el¥

Probability {P,4} =

(12)

In cases where the linear logic equation predicts variation in the
parameter Y:

Y =2.6 - 2.8%P7-2*P10 + 2*¥P21 + 1.2*P23 + &;

According to the statistical significance of each variable in the
model, the student statistic (t-test) reveals that the independent
variables “P7”, “P10”, “P21”, and “P23”, are statistically significant
in explaining the variation of the quality-of-life indicator provided
by questionnaire question "P19" at a significance level of p < 5%
(i.e., with 95% confidence). The Prob. column, as seen in Tab. 4,
shows that all the variables have a significant level of < 5% and more
than 95% confidence. Specifically, P7 - 0%, P10 - 0.2%, and P21 - 0.2%
and P23 - 3.8%. Fig. 12 is a graphic representation of the probabilistic
effect.
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Figure 12: Variation by the degree of independent variables in
relation to “P19”

Source: Research Results, 2024
Model 5

Table 5. Model no.5 worked on EViews 8 by the authors.

Dependent Variable: P5

Method: ML - Censored Normal (TOBIT) (Quadratic hill climbing)
Sample: 110

Included observations: 10

Left censoring (value) at zero

Convergence achieved after 6 iterations

The covariance matrix computed using second derivatives

Variable  Coefficient  Std. Error  z-Statistic Prob.
C 1.710280 0.568667  3.007526 0.0026
P8 0.654206 0.241114 2.713260 0.0067
P19 0.205607 0.083591 2.459675 0.0139
P23 -0.485981 0.226160 -2.148834 0.0316
Source: Research Results, 2024
The probabilistic model equation is:
- M
Probability {P5} = Tro™ (13)

In cases where the linear logic equation predicts variation in the
parameter Y:

Y =1.710280 + 0.654206*P8 + 0.205607*P19 - 0.485981*P23 + &;

According to the statistical significance of each variable in the
model, the student statistic (t-test) reveals that the independent
variables “P8”, “P19”, and “P23” are statistically significant in
explaining the variation of quality-of-life indicators provided by
questionnaire question “P5” at a significance level of p < 5% (i.e.,
with 95% confidence). The Prob. column, as seen in Tab. 5, shows
that all the variables have a significant level of < 5% and more than
95% confidence. Specifically, P8 - 0.67%, P19 - 1.39%, and P23 - 3.16%.
Fig.13 is a graphic representation of the probabilistic effect.
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"P5"
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Probability of Change
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Variation by the Degree of Independent Variables

Figure 13: Variation by the degree of independent variables in
relation to “P5”

Source: Research Results, 2024

4. Results

Model 1

ased on the multivariable Tobit probabilistic regression
model, are determined the following correlations from the
data shown in Fig. 9.

The variable “P1” has a statistically significant negative (inverse)
relationship with the scale of the quality-of-life indicator “P3”.
There is a 34% probability that a one-degree change in “P3” will
result in a one-degree increase in “P1” (assuming all other variables
remain constant). If the typology of apartments (P1) is decreased
by one degree for example from 3+1 to 2+1, the number of family
members (P3) will increase by one degree, for example from 2 to
3. This is related to the optimization of the space inside the
apartment and the number of residents per m2.

The variable “P18” has a positive and statistically significant
relationship with the quality-of-life indicator “P3” scale. With a
probability of 71%, the variable “P18” generates a change with a
degree of “P3” (if all other variables remain constant). If the level
of satisfaction (P18) of the residence for the present living
conditions increases by one degree, the typology of the
apartments (P1) will increase by one degree for instance 1+1 to 2+1.
An additional space for living is necessary to increase the level of
satisfaction.

The variable “P22” has a statistically significant negative (reverse)
relationship with the quality-of-life indicator “P3” scale. With a 43%
chance, a one-degree rise in the variable “P22” will result in a one-
degree change in “P3” (assuming all other variables remain the
same). If the orientation of the apartment (P22) deteriorates by
one degree for instance South-West to West the typology of the
apartments (P3) will increase by one degree, for instance from 1+1
to 2+1. The need for good orientation requires more living space for
the inhabitants.

Model 2

ased on the multivariable Tobit probabilistic regression
model, are determined the following correlations from the
data shown in Fig. 10.

Apparently exists a statistically significant negative (inverse)
relationship between the variable “P3” and the quality-of-life
indicator “P8” scale. With a 37% chance, a one-degree rise in the
variable “P3” will result in a one-degree change in “P8” (assuming
all other variables remain constant). If the typology of the
apartment (P3) increases by one degree for instance 1+1 to 2+1 the
cooling methods during the summer (P8) will decrease by one
degree from air conditioning to air blower (fan). The increase in the
living area would bring extra electricity costs for the residents for
cooling purposes. Therefore, if the surface of the apartment
increases, they prefer the air blower (fan) instead of the air
conditioner.

There exists a statistically significant negative (reverse)
relationship between the variable “P22” and the quality-of-life

OD®

indicator “P8” scale. With a 63% probability, a one-degree rise in
the variable “P22” will result in a one-degree change in “P8”
(assuming all other variables remain constant). If the orientation of
the apartment (P22) improves by one degree for instance from
West to South-West, the cooling methods in the summer (P8) will
decrease by one degree from air conditioner to air blower (fan).
The orientation of the apartment is important and directly related
to indoor thermal comfort. There is no need for extra cooling
facilities during summer if the orientation of the apartment
improves.

Model 3

ased on the multivariable Tobit probabilistic regression model,
are determined the following correlations from the data
shown in Fig. 11.

The variable “P3” has a statistically significant positive (fairly)
relationship with the quality-of-life indicator “P18” scale. With a
58% probability, a one-degree rise in the variable “P3” will result in
a one-degree change in “P18” (assuming all other variables remain
constant). A positive one-degree change in apartment typology
(P3)forinstance 1+1to 2+1, will result in anincrease of present living
conditions (P18) with one degree. The inhabitants view apartment
size as a key factor in improving living conditions.

The variable “P12” has a statistically significant positive (fairly)
relationship with the quality-of-life indicator “P18” scale. With a
50% chance, a one-degree increase in the variable “P12” will result
in a one-degree change in “P18” (assuming all other variables
remain constant). If the monthly payment for water (P12) increases
by one degree, the living conditions (P18) will increase by one
degree. The need for additional water supply is important for the
inhabitants to improve their living conditions.

Additionally, there exists a statistically significant negative
(inverse) relationship between the variable “P13” and the quality-
of-life indicator “P18” scale. With a 50% chance, a one-degree
increase in the variable “P13” will result in a one-degree change in
“P18” (assuming all other variables remain constant). If the
monthly payment for electricity (P13) increases by one degree, the
living conditions (P18) will deteriorate by one degree. This fact is
directly tied to the financial aspect. The residents believe that to
enhance their living circumstances, they will need to increase their
electrical costs.

The variable “P23” has a statistically significant positive (fairly)
relationship with the quality-of-life indicator “P18” scale. With a 71%
chance, a one-degree change in “P18” will result from a one-degree
increase in the variable “P23” (assuming all other variables remain
constant). If the time spent in the living room (P23) increases the
living conditions (P18) will be improved too by one degree. A higher
amount of time spent in the living room suggests a larger need for
better living conditions.

Model 4

ased on the multivariable Tobit probabilistic regression model,
are determined the following correlations from the data
shown in Fig. 12.

Apparently exists a negative (inverse) and statistically significant
relationship between the variable “P7” and the quality-of-life
indicator “P19” scale. If all other variables remain constant, a one-
degree rise in the variable “P7” will result in a one-degree change
in “P19” with a probability of 6%. If the apartment improvement
(P19) increases by one degree, the moisture level (P7) will decrease
by one degree. The inhabitants consider that if they improve their
apartment the level of moisture will drop down.

The variable “P10” has a statistically significant negative (inverse)
relationship with the quality-of-life indicator “P19” scale. If all other
variables remain constant, a one-degree rise in the variable "P10"
will resultin a one-degree change in “P19” with a probability of 12%.
If the frequency of the window open (P10) decreases by one
degree for instance from two times in the morning to one time in
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the morning, the need for apartment improvement (P19) will
increase by one degree.

The variable “P21” has a statistically significant positive (fairly)
relationship with the scale of the quality-of-life indicator “P19”. If
all other variables remain constant, an increase of one degree in
the variable “P21” will result in a change of one degree in “P19”
with a chance of 88%. If the time spent with family (P21) increases
by one degree, the need for apartment improvement (P19) will
increase by one degree. This is much related to the time spent
within the apartment.

The variable “P23” has a statistically significant positive (fairly)
relationship with the quality-of-life indicator “P19” scale. With a 77%
chance, a one-degree change in “P19” will result from a one-degree
increase in the variable “P23” (assuming all other variables remain
constant). If the time spent in the living room (P23) increases, the
need for apartment improvement (P19) will increase too.

Model 5

ased on the multivariable Tobit probabilistic regression model,
are determined the following correlations from the data
shown in Fig. 13.

The variable “P8” has a statistically significant positive (fairly)
relationship with the quality-of-life indicator “P5” scale. If all other
variables remain constant, there is a 66% probability that a one-
degree increase in the variable “P8” will result in a one-degree
change in “P5”. A one-degree improvement in the methods of
cooling during summer (P8) for instance from air blower to air
conditioning, will result in a one-degree improvement in heating
mode during winter (Ps) for instance from gas to electricity. The
need for electricity supply will increase.

The variable “P19” has a statistically significant positive (fairly)
relationship with the quality-of-life indicator “P5” scale. If all other
variables remain constant, a change of one degree in the variable
“P19” will result in a change of one degree in the variable “P5” with
a probability of 55%. If the apartment improvement (P19) increases
by one degree, the heating mode during winter (P5) will be
improved by one degree, for instance from gas to electricity. The
residents will increase their need for clean heating using electricity.

The variable “P23” has a statistically significant negative (reverse)
relationship with the quality-of-life indicator “P5” scale. If all other
variables remain constant, there is a 38% probability that a one-
degree increase in the variable “P23” will result in a one-degree
change in “P5”. A one-degree decrease in the time spent in the
living room (P23), for instance from 4 hours to 3 hours, will result
in a one-degree improvement in the heating mode during winter

(P5). If residents are less likely to spend time in the living room,
they won't need the same amount of heating.

5. Discussion

important quality of life indicators that interact the most (3 up

to 5 times) with the other variables are P18 (present living

condition); P19 (apartment improvement); P3 (apartment
typology); P8 (methods of cooling during summer); P23 (time
spent in the living room) and P22 (apartment orientation). The
other variables interact 1 time with each other as seen in Table 6.
Meanwhile, the rest of the variables included in the questionnaire
are not statistically significant, furthermore, they are not part of
the models included in the study.

: ccording to the regression models statistically stable the most

The inhabitants find the present living conditions, the apartment
improvement, the apartment typology, the methods of cooling
during summer, and time spent in the living room as the main
quality of life indicators above the others. They correlate positively
or negatively with almost all the other valid variables. Out of the
thirty questions that the study examines, only thirteen seem to be
statistically significant based on the models that were created
(Tab. 6).

Compared to the other studies undermined in the city of Kruja
related to the historical and socialist buildings (Xhexhi et al., 2020a),
the contemporary buildings showed a similar but also a different
approach, considering the stable regression models created. The
only main statistically stable model that can be found in all the
categories is related to the main quality of life indicator “Heating
mode during winter (P5)”. It is observed that the stock of historical
buildings and contemporary building are better linked between
each other through the main quality of life indicators “Spaces
included in the apartment (P3)”; “Present living condition (P18)”;
and “Apartment improvement (P19)”; which are important and
sensitive for both categories.

On the other hand, according to a study undermined in Tirana
(Xhexhi, 2023b), it was revealed that the inhabitant’s degree of
satisfaction is influenced more by the neighborhood's location
than by the buildings' actual state and sometimes additional space
is required in order to enhance the quality-of-life parameters. Since
the stock of buildings were constructed during the socialist period
the inhabitants agree with a total thermal insulation of the
buildings.

Tab. 7 shows a SWOT analysis to plan modern and comfortable
buildings considering also the finding of the study.

Table 6: Statistically important quality-of-life indicators

Quality of life indicators are statistically important (P)

Nr. P1 P3 P5 P7 P8 P10 P12 P13 P18 P19 P21 P22 P23
Interaction ; 3 ] : 3 ] 1 ; 5 5 ] . 3
ith othe . . 5 . . 5 . 5 . ; ] ] ]
with r time  times time time  times time time time  times times  time  times  times
variables
Source: Research Results, 2024.
Table 7: SWOT matrix for modern and comfortable buildings
Strength Weaknesses Opportunities Threats
Innovative design aesthetics. High initial construction Adoption of smart building Rapid technological
costs. technologies, renewable advancements.
energies, and smart materials.
Enhanced occupant comfort compared to  Complexity in integrating Government incentives for Economic fluctuations
the historical and socialist buildings). new technologies. green buildings. affecting budgets.
Additional living space compared to the Longer planning and Growing demand for eco- Environmental
other categories in the city (historical and  approval times. friendly buildings. regulations changes.
socialist buildings).
Excellent moisture content in building Potential resistance to Trends towards urbanization. Market competition.
materials compared to the other categories  change.

(historical and socialist buildings).

Source: Research Results, 2024.

OdD
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In order to enhance the residents' standard of living in the
contemporary building in the city of Kruja, the experts must follow
the instructions of the study and understand the most important
variables that are statistically significant for them.

6. Conclusion
improvements that might occur in a specific building (and not

only) in the city of Kruja, considering the main quality of life
indicators.

<’l>his study will serve as an indicator to analyze the further

To enhance the residents' standard of living the experts (urban
planners, architects, economists, sociologists, stakeholders, etc.)
must consider the important role of the main quality of life
indicators statistically significant.

Urban Policies can critically affect many variables within a town,
including housing affordability, quality of housing, transport
systems, environmental sustainability, and social equity. Proper
policies can improve living standards and economic growth as well as
sustainable development in urban centers. In contrast, poor ones
may worsen issues such as inequality, building construction quality
or much worse degrade the natural environment. In this regard,
cities must formulate well-designed responsive urban policies for
future generations and the citizens’ welfare. Urban policymakers
must take into consideration the findings of this study to better
analyze the city context and the needs of the residents.

Developing an incentive system to enhance building construction,
new building materials, new construction technology, involvement
of renewable energy mostly from the sun and wind, and optimal
location selection based on residents' needs can significantly
improve urban planning. By incorporating smart technologies,
these incentive systems can offer real-time data and analytics to
guide decisions, ensuring that new constructions are not only
aligned with current demands but also adaptable to future
requirements. Such an approach can led to more efficient,
sustainable, and resident-friendly urban environments, with
prospective implications for improved quality of life and smarter
resource management.

The study could be further advanced by analyzing additional
existing buildings within the city of Kruja. This would provide a
clearer and more accurate understanding of the resident's needs
and their physical and social behavior in Kruja.
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