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BANKING & FINANCE | RESEARCH ARTICLE

Is real estate a real diversifier in Pakistan? An 
ARDL approach
Hafsa Rasheed1*, Habib Ahmad1, Attiya Yasmin Javid2 and Idrees Khawaja2

Abstract:  Traditional assets, like stocks and bonds, are mostly found to be highly 
influenced by uncertainties, and cause distress for investors most of the time, 
consequently investors look for safe investment options that can provide diversifi
cation benefits to cope with uncertainties. So, current research unveils the diversi
fication characteristics of real estate by investigating its relationship with a set of 
selected financial assets like KSE-100 index, gold, sub-asset classes; growth stocks, 
value stocks, large stocks, small stock, and sector’s stock. Autoregressive distribu
tive lag (ARDL) approach is employed on monthly time series data for a time span of 
2011 to 2019. Findings indicate that real estate behaves quite differently than all of 
these assets and holds good diversification potential for Pakistani investors because 
it exhibits no relationship with any of the assets under study. Findings suggest that 
Pakistani investors must incorporate real estate in their asset allocation strategy for 
diversifying their portfolios. Current research contributes to literature by unveiling 
the diversification potential of real estate in comparison to a set of financial vari
ables that are rarely investigated in previous literature. Moreover, it contributes well 
to the knowledge of Pakistani investors and asset/investment managers to make 
healthy investment decisions.
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1. Introduction
Uncertainties have become the fact of investors’ life. So amplified market volatilities along with 
subpar financial instruments’ performance have led investors to search for alternative assets 
(Oztek & Ocal, 2017); that do not belong to the traditional asset class of stocks and bonds, have 
differing features and lower or no correlations with traditional assets, so that they can generate 
more diversification benefits for a portfolio (Jacobs et al., 2014).

Real assets are the tangible assets that provide possession of the store of value (Brookfield, 
2017), like precious metals, real estate, substantial resources, infrastructure etc. initially attracted 
institutional investors, but fluctuations in financial markets, economic conditions and political 
uncertainties have compelled individual investors as well to consider these as an alternative 
investment option (Davidow & Peterson, 2014; Davis et al., 2014; Phillips et al., 2017). Since last 
decade, institutional investors have enjoyed greater returns from real assets than traditional 
investments, due to significantly lesser volatilities (Low et al., 2016), low or negative correlations 
with traditional assets (Chan et al., 2011), and potential benefits to portfolios like inflation protec
tion, portfolio level diversification, differentiated source of income and returns etc. (Mercer, 2014). 
Moreover, real assets are found to behave differently than traditional assets in varying economic 
and market conditions (Manganelli, 2015), thus individual investors could also cope with surprises 
through incorporation of some real assets in their portfolio (Brookfield, 2017; Chan et al., 2011).

Despite increasing popularity of alternative investments among investors of developed nations 
like UK and US (Brookfield, 2017; Deutsche Asset Management, 2016; Mercer, 2014), investors in 
emerging economies, like Pakistan who face uncertainties more frequently, are still unaware of the 
diversification benefits of such assets.

1.1. Uncertainties in Pakistan
Uncertainties surround all economies, and same is the case with Pakistan. Its long history provides 
evidence of various uncertainties hitting it severely (Rasheed & Tahir, 2012), including economic 
and political uncertainties among the dominating ones that significantly influence the investment 
behaviors in Pakistan (Abbas et al., 2019), and contribute significantly in stock market movements 
(Sarwar et al., 2013). Pakistan stock exchange (PSX) is found to be highly influential by such 
uncertainties (Ghufran et al., 2016; Murtaza et al., 2015; Nazir et al., 2014) so investors in such 
economies require some safe alternative investment options more critically, that can protect them 
during uncertain conditions.

In this regard, gold is widely investigated to act as a hedge or a safe haven during certain 
market, economical and political conditions, and is found to provide protection to investors due to 
its diversification characteristics (Baur & McDermott, 2016; Iqbal, 2017; Rasheed et al., 2021a) but 
rare evidence is found in literature which highlights the diversification benefits of real estate as 
alternative investment option, especially in Pakistan. Therefore, current research investigates the 
relationship of real estate not only with different kinds of stocks and PSX sectors, rather it also 
incorporates gold in its investigation to highlight the fact that whether investors considering 
stocks and gold in their diversified portfolios, must also consider real estate for diversification 
purpose? Current study contributes academically and practically as to the best of authors’ knowl
edge; no such investigation has been made by researchers or practitioners in Pakistan. Being 
a part of highly unstable economy, researchers as well as investment managers must understand 
the need for searching some safe alternatives that may protect investors against turmoil. Thus, by 
investigating the relationship of real estate with gold, KSE-100 index, PSX sectors, and sub-asset 
classes like growth stocks, value stocks, large stocks and small stocks, current study is a great 
contribution to investment and asset allocation literature and towards Pakistani investors’ knowl
edge by highlighting the fact that whether real estate possess diversification characteristics by 
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having lower or no correlations with other assets or it co-moves with these? Following it, they can 
make healthy investment decisions that whether they should incorporate real estate in their 
portfolios for diversifying their traditional portfolio and getting generous returns from their 
investments.

2. Literature review
When uncertainties rise in the economy, investors usually move towards searching for alternative 
investments that can perform better amid such circumstances. Traditional investment strategies 
suggest investing in stocks, bonds etc. and allocating different weights to these traditional assets 
to diversify the risk of portfolio. But contemporary asset allocation strategies suggest allocating 
different non-traditional assets to the portfolios for enjoying better diversification benefits 
(Rasheed et al., 2021a).

2.1. Investment strategies and diversification
Initially, the concept of diversification was introduced by H. Markowitz (1952). Markowitz’s work as 
a foundation of Modern Portfolio Theory (H. M. Markowitz, 1991), determines that the overall risk of 
the portfolio could be reduced by incorporating investments having lower correlations with one 
another. Since then greater contributions are made in Modern Portfolio Theory by many research
ers like the introduction of CAPM by Sharpe (1964) to describe the association of risk and return. 
Contributing further, Brinson et al. (1986) and Ibbotson and Kaplan (2000) studied the impact of 
asset allocation decisions on investment returns and found significant impact of asset allocation 
policy on individual investors’ level of return. But all these merits of Modern Portfolio Theory were 
criticized severely after 2008 financial crisis, as higher correlations were indicated between asset 
classes amid market turmoil, hence undermining diversification benefits when they were highly 
required by investors (Theron et al., 2018).

Despite all these facts, asset allocation is still found to be effective in investor portfolios even during 
market stress and diversification also still makes sense unless assets do not move in perfect lockstep 
(Benlagha & Hemrit, 2021; Feng et al., 2021; Jacobs et al., 2014). But a significant change in asset 
allocation strategies is to focus on the selection of asset classes to incorporate in a portfolio (Davidow 
& Peterson, 2014) as well as making strategic adjustments to the weights of assets according to the 
long- or short-term changes in economic or market environment (Wu et al., 2017).

2.2. Modern asset allocation
New market realities like increased assets’ correlations, increased external shocks, dominating 
equity risks, lowering bond yields and stock returns require Modern Portfolio Theory to evolve 
further (Davis et al., 2014). Such market realities and changing economic conditions caused asset 
allocation to evolve from traditional combinations of stocks, bonds and cash to non-traditional 
asset classes (Chan et al., 2011). Contemporary asset allocation now comprehends non-traditional 
asset classes like commodities, other real assets etc. (Ampomah et al., 2014), but allocation to 
these asset classes requires critical analysis of diversification potential of different assets for 
implementing an effective asset allocation strategy (Bredin et al., 2015).

According to Davidow and Peterson (2014), contemporary asset allocation is based on three 
different perspectives: the weights of asset classes should be chosen in a manner that could 
enhance expected return at a certain level of risk, the aim of asset class weights should be to 
diversify the risk across numerous asset classes, and asset allocation should have a specific goal 
like income generation, inflation hedge, absolute return etc., which means contemporary asset 
allocation still relies on Modern Portfolio Theory assuming that investors are more concerned 
about avoiding losses than for acquiring gains (Manganelli, 2015).

Moving towards alternative investment options, investors face a critical question that which 
asset classes should be included in the portfolio to diversify portfolio risk? An important aspect of 
diversification is the lower or negative correlations of assets so that maximum diversification 
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benefits could be availed by investors (Benlagha & El Omari, 2021; Chan et al., 2011). Due to 
negative or lower correlations with traditional assets like stocks (Mercer, 2014), the real assets, like 
precious metals (gold, silver etc.), real estate, infrastructure, energy etc., are becoming the priority 
of investors in their asset allocation strategy (Holmes et al., 2018; Vicente et al., 2015).

2.3. Real estate: from asset class to asset
Real estate, as a source of income as well as its appreciation potential, has made it to be 
considered as a value-added investment (Manganelli, 2015). Making more tangible asset invest
ments, like real estate, is an emerging trend among institutional as well individual investors now 
a day (Candelon et al., 2021; He, 2002). Due to increased market turmoil and a need for alternative 
investment options, initially institutional investors draw their attention towards investing in real 
assets like real estate (Guo, 2010). But the diversification benefits enjoyed by institutional investors 
have also attracted individual investors and their asset managers to consider real estate as a part 
of their diversified portfolio (Holmes et al., 2011, 2017; Phillips et al., 2017), so real estate as an 
alternative investment has become an attractive and widely spoken topic among asset managers 
and investors (Damardji, 2017; Seiler et al., 2008).

Real estate generates returns for investors either by reselling at a higher price or through 
a continuous series of rent as a source of income (Damardji, 2017). The increasing demand of 
rental dwellings leading to increasing rental rates as well as potential of capital appreciation has 
made real estate as an attractive investment option (Seiler et al., 2008). The longer investment 
period provides a significant level of safety against uncertain depreciations in markets. Moreover, 
the longer duration makes it capable of recovering well from downturns (Rasheed et al., 2021b).

Despite these facts, real estate investments require certain aspects to be considered very care
fully like recent market condition, the reputation and key features of location, rental level and 
price, and a need for renovation (Panagiotidis & Printzis, 2016; Phillips et al., 2017). Although its 
long investment horizon and requirement of huge starting capital than stocks, makes it less 
attractive for some investors, but on the other hand certain inherent features make it as an 
attractive investment for others (Chan et al., 2011). The imperfection of real estate market due 
to the heterogeneity of properties in terms of age, location, size, quality etc. creates difficulty for 
accurate price formation hence leaving a room for individuals to influence prices (Pellatt, 1972). In 
such situation, it provides opportunity for investors to make comparatively better deals to enhance 
profits (Manganelli, 2015). Moreover, the diversification benefits provided by real estate investment 
in a portfolio also makes it an attractive investment option (Brookfield, 2017).

2.4. Real estate in a real asset portfolio
Real asset portfolio construction is a complete process requiring numerous considerations in terms of 
strategy selection, planning, monitoring, implementation, and capitalization of opportunities (Mercer, 
2014). It incorporates considering investors’ objectives for defensive or a growth strategy as well as 
his/her inflation sensitivity (Deutsche Asset Management, 2016). Providing a diversified strategy is 
imperative for a real asset portfolio so that along with corresponding to investors’ objectives, overall 
risk or volatility of the portfolio should also be mitigated (Kaplan, 2015). A significant aspect of 
building a real asset portfolio is balancing between complexity tolerance and liquidity requirement. 
Real assets play multiple roles in a portfolio like diversification and return generation (Chan et al., 
2011). Although diversification, returns, inflation linkage and store of value feature of real assets 
make them as an attractive option for portfolio construction but the risks and benefits of real assets 
should be considered in the overall context of the portfolio (He et al., 2017).

Contradictory views prevail regarding the behaviors of real assets during uncertainties, some 
finding these as a safe investment option during uncertainties while others finding these as weak 
performers (Phillips et al., 2017). Similarly, real estate is also found to exhibit varying behaviors 
under varying conditions like Pellatt (1972) argue that despite being safe as a long-term invest
ment, real estate investments have greater exposure to risks as compare to equities due to the 
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ignorance of investors. Investors are found to be less knowledgeable for real estate investments 
and its market conditions as compare to stock markets. Guo (2010) indicates that the hetero
geneity of real estate assets due to age, design, location, functional utility etc. and its long horizon 
for investment causes inherent uncertainties in property prices, while the lack of precise knowl
edge about property market makes such investments more exposed to external uncertainties.

Seiler et al. (2008) suggest that real estate attributes appraisal requires great deal of judgment 
to appraise its price appropriately, because according to Squirrell () real estate investment is a one- 
shot decision requiring huge investment capital along with the risk of loss due to inappropriate 
knowledge and judgment about property and real estate market. Phillips et al. (2017) state that 
declining returns, lowering yields, sluggish economic growth and eroded political certainty may 
cause other assets no longer holding the status of safe haven, hence attracting investors towards 
real estate investments. Although investors’ appetite for real estate is increasing but the outlook is 
clouded by uncertainty. Geopolitical challenges are the dominating ones surrounding real estate 
industry in recent era, and the outperformers may turn into underperformer following uncertain 
political events. Damardji (2017) states that the emerging concern for real estate is becoming 
more significant due to increased social disputes and global political instability. Although political 
instabilities and social issues are clouding the outlook of economies, but still real estate investors 
are found to be more confident than others.

Based on the above discussion, current study proposes the main research question as; could real 
estate provide diversification benefits to Pakistani investors by indicating no relationship with the 
other assets under study or it fails to provide diversification by co-moving with these assets?

3. Research methodology
Appropriate methodologies play a significant role in fulfilling the purpose of study. Selected 
methodology should be suitable for finding reliable answers for the proposed research questions 
so that inferences can be made accordingly and accurately.

3.1. Data description and sample
The study uses share prices of firms listed on Pakistan Stock Exchange, prices of KSE 100 index, 
prices of gold bullion and real estate prices in Pakistan. The financial information of listed firms as 
well as KSE 100 index is collected from official website of Pakistan Stock Exchange (PSX), data for 
daily gold prices (gold bullion Pkr. per Tola) is obtained from goldrates.pk (https://goldrates.pk) and 
data for property prices (price per sq. ft.) is collected from Zameen.com (The leading property 
portal in Pakistan). The time span of current study is from January 2011 to December 2019. As of 
December 2019, there were 35 sectors listed on Pakistan stock exchange, but current study 
incorporates 33 sectors due to the limitation of data availability of 2 sectors. Among the selected 
33 sectors, 471 listed companies are included in study out of a total of 543 listed companies on 
Pakistan stock exchange, hence representing more than 85% of the population.

4. Asset returns
Initially log returns of all assets under study are calculated using their current and previous day 
prices through following formula:

Ri;t ¼ ln½Pi;t
�

Pi;t� 1� (1) 

where Rit is the normal return for asset i at time t, Pit is the current price of asset i at time t, and 
Pit-1 is the previous day price of asset i. These calculated asset returns are used for further 
empirical analysis.

4.1. Time series analysis
Selection of an appropriate methodology for time series analysis depends on the stationary of data 
because methodologies suitable for stationary data could not be implemented for non-stationary 
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data. Unit root test indicates the stationary or non-stationary of variables (Shabbir et al., 2019) 
hence; ADF (Augmented Dickey-Fuller) test is implemented to test the stationary of series under 
study.

5. ADF (Augmented Dickey-Fuller) test
ADF test proposes the null hypothesis of having unit root (non-stationary series) while if test 
statistics do not support null hypothesis then series is assumed to be stationary. Test results are 
compared with the critical values and null hypothesis is rejected if value of test statistics is lower or 
more negative than the critical values (Shrestha & Bhatta, 2018).

Table 1 reports the results of ADF test (at level), indicating that the null hypothesis for all the 
variables under study is rejected except for real estate. Test statistics are compared with the test 
critical values at 1%, 5% and 10% significant levels. Results show that the test statistics are 
significantly lower than the critical values for all the variables indicating that the variable returns 
are stationary at level while real estate is tested at first difference as well and found to be 
stationary at 1st difference so based on these characteristics of series Autoregressive Distributed 
Lags (ARDL) model best suits for empirically investigating the relationship of variables under study.

5.1. Autoregressive distributive lags model (ARDL)
ARDL test allows stationary and non-stationary series to be investigated at same time. ARDL 
models are OLS-based models that not only allow investigating non-stationary time series but 

Table 1. ADF test results for data series at level
Asset t-stats Prob. Asset t-stats Prob.
KSE −10.37 0.00 MISC −10.14 0.00

Gold −7.82 0.00 MODR −8.94 0.00

Growth −4.88 0.00 OGEC −12.14 0.00

Value −8.52 0.00 OGMC −5.43 0.00

Large −4.72 0.00 PABR −9.71 0.00

Small −8.48 0.00 PHRM −5.28 0.00

AMAS −8.94 0.00 PWGD −9.22 0.00

AMPA −9.36 0.00 REFN −9.79 0.00

CAEG −7.27 0.00 SUGR −5.50 0.00

CMNT −8.52 0.00 SYAR −10.25 0.00

CHEM −9.86 0.00 TECH −10.08 0.00

CEMF −9.08 0.00 TEXC −8.62 0.00

BANK −10.03 0.00 TEXS −8.63 0.00

ENGR −5.41 0.00 TEXW −9.82 0.00

FRTZ −10.31 0.00 TOBC −7.91 0.00

FPCP −4.66 0.00 TRNS −8.95 0.00

GACR −8.39 0.00 VAAI −9.80 0.00

INSR −8.98 0.00 WOOL −9.61 0.00

INVBNK −5.91 0.00 R. Estate (at level) −1.94 0.32

LEAS −11.94 0.00 R. Estate (at 1st 

diff.)

−4.20 0.00

LEAT −12.60 0.00

Notes: Critical Values: −3.49(1%), −2.89(5%),-2.58(10%), Null hypothesis = Non-stationary series, Alternate 
hypothesis = Stationary series. Null hypothesis for all series (except real estate) are not supported, so series are 
stationary at level. Null hypothesis for real estate (at level) is supported, so the series is non-stationary. Null 
hypothesis for real estate (at first difference) is not supported, so the series is stationary at first difference. 
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also series with mix order of integration (Shrestha & Bhatta, 2018). This approach helps identifying 
long-term relationships even for small data series. Moreover, it assumes the variables to be of I(0) 
and I(1) or a mixture of both but not of I (2). Simply, if data series are stationary at level, or 
stationary at 1st difference, or a mixture of both then ARDL approach is suitable for investigating 
their long-term relationships (Shabbir et al., 2019). Therefore, current study applies ARDL approach 
to find out the relationship of real estate I(1) with all other assets’ I(0) under study. The model can 
be specified as follows:

RER ¼ òðKR; GR; GrR; VR; LR; SR; SecRiÞ

where

RER = Real estate returns

KR = KSE 100 index returns

GR = Gold returns

GrR = Growth stock returns

VR = Value stock returns

LR = Large stock returns

SR = Small stock returns

SecRi = Sectori’s stock returns

ARDL approach helps identifying the long-term relationships between real estate and all other 
non-traditional assets under study. If existence of long-term relationship is indicated, then it 
creates an ECM (error correction model) equation for all assets under study. The coefficients 
resulting from the ECM equation indicate about the speed of dependent variable to return to 
equilibrium after any shock. ARDL long-run bound test statistics is used to identify the long-run 
relationship of variables. Estimation equation for ARDL model is specified as follows:

ΔRERt ¼ αoþ∑n
i¼1 β1ΔRERt � i

þ∑n
i¼0 β2ΔKRt � iþ ∑n

i¼0 β3DΔGRt � iþ ∑n
i¼0 β4ΔGrRt � iþ∑n

i¼0 β5ΔVRt � i
þ∑n

i¼0 β6ΔLRt � iþ∑n
i¼0 β7ΔSRt � iþ∑n

i¼0 β8ΔSeciRt � iþ δ1lnRERt � i
þ δ2lnKRt � iþ δ3lnGRt � iþ δ4lnGrRt � iþ δ5lnVRt � iþ δ6lnLRt � i
þ δ7lnSRt � iþ δ8lnSecRt � iþ μt

(2) 

where n = length, β1 � β8 indicate the short-run elasticity of above model and δ1 � δ8 indicate 
long-term elasticity. Null hypothesis for ARDL long-run bound test proposes absence of long-run 
relationship, while F statistics resulting from bound test is considered to support or reject the null 
hypothesis by comparing it with the lower and upper bound CVs (critical values). Null hypothesis of 
absence of long-run relationship is supported if the resulting F statistics value is less than the lower 
bound CV indicating that the variables under study do not hold any long-run relationship. While 
null hypothesis is rejected if F statistics is higher than the upper bound CV hence indicating the 
presence of long-run relationship, while if the value of F statistics falls between upper and lower 
bounds than the result is inconclusive.

If long-run relationship is found to be present among variables then optimal lag length is 
selected for variables through different criteria like SBC (Schwarz Bayesian criterion) or AIC 
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(Akaike Information criterion) and the resulting long-term and short-term coefficients are pre
dicted. The long-run form of ARDL is indicated in equation (3):

InRERt ¼ αoþ∑n
i¼1 β1lnRERt � iþ∑n

i¼0 β2lnKRt � iþ∑n
i¼0 β3lnGRt � iþ

∑n
i¼0 β4lnGrRt � iþ∑n

i¼0 β5lnRt � iþ∑n
i¼0 β6lnLRt � iþ∑n

i¼0 β7lnSRt � i
þ∑n

i¼0 β8lnSeciRt � iþ μt
(3) 

Equation (4) indicates the ECT (error correction term) used in the short-run ARDL model depicting 
short-run dynamics:

ΔRERt ¼ αoþ∑n
i¼1 β1ΔRERt � i

þ∑n
i¼1 β2ΔKRt � iþ ∑n

i¼1 β3ΔGRt � iþ ∑n
i¼1 β4ΔGrRt � iþ∑n

i¼1 β5ΔVRt � i
þ∑n

i¼1 β6ΔLRt � iþ∑n
i¼1 β7ΔSRt � iþ∑n

i¼1 β8ΔSeciRt � iþ δ1EC
(4) 

where ECT indicates the error correction term.

Current study applies the above mentioned ARDL model to indicate the relationship of real estate 
with all other variables of study and helps finding the answer for the proposed research question. The 
absence of relationship between real estate and other assets under study would indicate its diversi
fication potential, while the presence of relationship would indicate its failure as a diversifier.

6. Results and findings
Graphical representation of the behavior of real estate returns in relation to gold and stock market 
is as follows:
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Behavior of real estate, gold and KSE 100 index.
indicates the behavior of return series of real estate, gold and stocks in Pakistan for a time 
span of 2011 to 2019. It is indicated that real estate returns have quite different movements 
than gold and stocks. 

Graph 1 indicates the graphical representation of the behavior of returns of real estate, gold and KSE 100 
index for the time period under study. The graph indicates that although real estate returns also indicate 
fluctuations but gold and KSE 100 index exhibit more volatile behavior as compare to real estate. 
Moreover, it is also indicated that in contrast to two other assets, real estate rarely indicates negative 
returns. So the graphical representation indicates that real estate behaves differently than the two other 
assets so it could provide diversification benefits, so the diversifying behavior of real estate is further 
explored by investigating the relationship of real estate with stock market, gold, sub-asset classes and 
sectors’ stock using ARDL approach.

6.1. Descriptive stats of variables under study
Table 2 indicates that real estate exhibits less extreme minimum and maximum values as 
compare to gold and stock exchange, and also indicates comparatively lower standard deviation. 
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Table 2. Descriptive stats of assets under study
Mean Med. Std. Dev. Min. Max. Skew. Kurt.

KSE −0.0111 −0.0182 0.052 −0.139 0.110 0.117 −0.106

R.Estate 0.0085 0.0076 0.010 −0.015 0.037 0.342 0.385

Gold 0.0063 0.0034 0.037 −0.068 0.134 0.521 0.980

Growth 0.0003 0.0002 0.003 −0.005 0.009 0.360 0.274

Value 0.0002 −0.0001 0.003 −0.007 0.009 0.356 0.173

Large 0.0003 0.0004 0.003 −0.006 0.009 0.114 0.114

Small 0.0002 −0.0003 0.003 −0.007 0.011 0.583 0.579

AMAS 0.0006 0.0009 0.004 −0.009 0.015 0.186 0.386

AMPA 0.0002 0.0003 0.005 −0.011 0.020 1.070 3.082

CAEG 0.0004 0.0003 0.004 −0.014 0.011 −0.198 0.417

CMNT 0.0004 0.0002 0.004 −0.010 0.016 0.391 0.681

CHEM 0.0005 0.0007 0.003 −0.007 0.009 −0.026 −0.351

CEMF 0.0001 −0.0003 0.004 −0.018 0.013 −0.126 2.224

BANK 0.0001 −0.0003 0.003 −0.007 0.012 0.642 1.439

ENGR 0.0001 0.0004 0.004 −0.009 0.010 0.156 −0.317

FRTZ 0.0000 0.0000 0.003 −0.008 0.008 0.023 0.040

FPCP 0.0003 0.0001 0.004 −0.007 0.011 0.449 0.292

GACR 0.0004 0.0005 0.004 −0.013 0.012 −0.058 0.340

INSR 0.0000 −0.0002 0.003 −0.008 0.009 0.248 0.424

INVBK 0.0002 −0.0005 0.005 −0.008 0.019 1.146 1.941

LEAS 0.0005 −0.0002 0.006 −0.013 0.028 1.391 4.333

LEAT 0.0007 0.0001 0.006 −0.014 0.031 1.616 5.933

MISC 0.0005 0.0003 0.004 −0.007 0.011 0.449 −0.125

MODR 0.0001 −0.0003 0.003 −0.006 0.013 1.264 2.895

OGEC 0.0002 0.0005 0.004 −0.009 0.011 −0.089 0.658

OGMC −0.0001 0.0000 0.004 −0.010 0.010 0.138 0.111

PABR 0.0004 −0.0001 0.005 −0.010 0.015 0.726 1.036

PHRM 0.0007 0.0000 0.004 −0.009 0.015 0.515 0.812

PWGD 0.0000 −0.0007 0.008 −0.015 0.037 1.433 4.801

REFN −0.0005 −0.0001 0.004 −0.011 0.009 −0.222 −0.175

SUGR 0.0003 0.0002 0.003 −0.008 0.009 0.197 0.046

SYAR 0.0000 −0.0001 0.004 −0.008 0.011 0.561 0.417

TECH −0.0001 0.0000 0.005 −0.012 0.014 0.503 0.414

TEXC 0.0004 0.0000 0.004 −0.012 0.016 0.717 2.764

TEXS 0.0003 −0.0001 0.004 −0.010 0.018 0.796 2.823

TEXW 0.0004 −0.0002 0.005 −0.010 0.020 1.091 2.558

TOBC 0.0011 0.0005 0.005 −0.008 0.014 0.602 0.348

TRNS 0.0003 −0.0002 0.005 −0.009 0.011 0.328 −0.434

VAAI 0.0008 0.0001 0.005 −0.010 0.022 0.952 2.895

WOOL 0.0000 −0.0002 0.006 −0.012 0.022 0.974 1.790

Notes: Med. = median, Std. Dev. = standard deviation, Min. = minimum, Max. = maximum, skew. = skewness, 
Kurt. = kurtosis. Table 2 indicates the descriptive statistics of all data series under study for monthly data. Results 
indicate fewer fluctuations in real estate returns as compare to most of the other assets under study. 
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Moreover, it is indicated that kurtosis coefficients of almost all variables are less than three and 
skewness coefficients are mostly positive, lie between −0.5 to 0.5, which means distribution of 
returns produces fewer and less extreme outliers than does the normal distribution as well as the 
distribution is fairly symmetrical. A correlation matrix for real estate, gold and KSE100 index is 
generated:

The negative correlation of real estate with gold and stock market indicates that real estate do not move 
with any of these assets rather moves in opposite direction.
6.2. Autoregressive distributive lags (ARDL) bounds test
Initially, the long-run bound test is implemented in order to identify the long-run relationship 
between variables. Test statistics of bound test facilitate identifying the presence of cointegration 
or long-run relationship in variables under study while inferences are made on the basis of 
resulting values of F-statistics compared with its upper and lower bounds. When bound test 
provides evidences of the existence of long-run relationship then error correction model is imple
mented to find out the extent of convergence of any short-term disequilibrium towards long-run 
relationship.

Moreover, if the existence of long-run relationship between variables is evident then the selection of 
appropriate lag length is important in such modeling while the optimal number of lags can be selected 
by using available lag length selection criteria. Some most popular criteria are Schwartz Bayesian 
Criterion (SBC), Akaike Information Criterion (AIC), and Hannan Quinn criterion (HQC), so that the 
short- and long-run coefficients could be predicted (Shrestha & Bhatta, 2018).

The test results are as follows:

Table 3 indicates the test statistics of ARDL long-run bound test for real estate, gold, KSE, growth, value, 
large and small stocks, where real estate is the dependent variable. It is indicated that the calculated 
value of F-statistics falls below the lower bound at all significance levels. Hence, results indicate that real 
estate does not show any significant relationship with stock exchange, gold, growth, value, large and 

Figure 1. Correlation matrix of 
real estate, gold and KSE100 
index.

Correlation matrix shown in 
Figure 1 indicates negative 
correlation of real estate with 
gold and stock market.
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small stocks. Hence, there is no evidence for long-run relationship between these variables, so there is no 
need to further investigate the short form of this relationship.

Table 4 indicates the test statistics of ARDL long-run bound test of real estate with seven sectors; 
Automobile Assembler (AMAS), Automobile parts and accessories (AMPA), Cable and electric goods 
(CAEG), Cement (CMNT), Chemical (CHEM), Close-end mutual funds (CEMF), and commercial banks 
(BANK). It is indicated that the calculated value of F-statistics falls below the lower bound at all 
significance levels. Hence, results indicate that real estate does not show any significant relationship 
with all the above sectors. As, there is no evidence for long-run relationship between these variables, so 
there is no need to further investigate the short form of this relationship.

Table 5 indicates the test statistics of ARDL long-run bound test for Real estate, Engineering (ENGR), 
Fertilizer (FRTZ), Food and Personal Care Products (FPCP), Glass and Ceramics (GACR), Insurance(INSR), 
Inv. Banks/ Inv. Cos./Securities Cos. (INVBK) and Leasing Companies (LEAS), where real estate is the 
dependent variable. It is indicated that the calculated value of F-statistics falls below the lower bound at 
all significance levels. Hence, results indicate that real estate does not show any significant relationship 
with the above-mentioned stocks. As, there is no evidence for long-run relationship between these 
variables, so there is no need to further investigate the short form of this relationship.

Table 6 indicates the test statistics of ARDL long-run bound test for Real estate, Leather and Tanneries 
(LEAT), Miscellaneous (MISC), MODARABA (MODR), Oil & Gas Exploration Companies (OGEC), Oil & Gas 
Marketing Companies (OGMC) and Paper & board (PABR), where real estate is the dependent variable. It is 

Table 3. Test statistics of long-run relationship real estate, gold, KSE, sub-asset classes
Model: 
Real Estate = ∫(Gold, KSE, Growth, Value, Small, Large) 
Model Selection Method = AIC (Akaike Information Criterion) 
Maximum dep. Lags: 8 
Selected Model: (8, 7, 7, 3, 4, 4, 3)

F-stats Lo. Bound Up. Bound CV % Decision

1.66 1.99 2.94 10 No LR Relationship

2.55 3.61 5 No LR Relationship

2.88 3.99 1 No LR Relationship

Note: Lo. Bound = lower bound, Up. Bound = upper bound, CV = critical value, LR = long run. Selected model indicates 
the number of lags of each variable in the selected model, but we are only concerned with the number of lags if long- 
run relationship among variables is found. Above model indicates no long-run relationship of real estate with all the 
other variables in the model because F-statistics is lower than the lower bound value. 

Table 4. Test statistics of long-run relationship real estate and sectors (1–7)
Model: 
Real Estate = ∫(AMAS, AMPA, CAEG, CMNT, CHEM, CEMF, BANK) 
Model Selection Method = AIC (Akaike Information Criterion) 
Maximum dep. Lags: 8 
Selected Model: (8, 0, 0, 1, 0, 3, 1, 2)

F-stats Lo. Bound Up. Bound CV % Decision

1.03 1.92 2.89 10 No LR Relationship

2.17 3.21 5 No LR Relationship

2.73 3.9 1 No LR Relationship

Note: Lo. Bound = lower bound, Up. Bound = upper bound, CV = critical value, LR = long run. Selected model indicates 
the number of lags of each variable in the selected model, but we are only concerned with the number of lags if long- 
run relationship among variables is found. Above model indicates no long-run relationship of real estate with all the 
other variables in the model because F-statistics is lower than the lower bound value. 
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indicated that the calculated value of F-statistics falls below the lower bound at 1% significance levels. 
Hence, results indicate that real estate does not show any significant relationship with these sectors. As, 
there is no evidence for long-run relationship between these variables, so there is no need to further 
investigate the short form of this relationship.

Table 7 indicates the test statistics of ARDL long-run bound test for Real estate, Pharmaceuticals (PHRM), 
Power Generation & Distribution (PWGD), Refinery (REFN), Sugar and Allied Industries (SUGR), Synthetic 
and Rayon (SYAR) and Technology & Communication (TECH), where real estate is the dependent variable.

Table 7 indicates that the calculated value of F-statistics falls below the lower bound at 1% significance 
levels. Hence, results indicate that real estate does not show any significant relationship with 
Pharmaceuticals, Power Generation & Distribution, Refinery, Sugar and Allied Industries, Synthetic and 
Rayon and Technology & Communication sectors. As, there is no evidence for long-run relationship 
between these variables, so there is no need to further investigate the short form of this relationship.

Table 8 indicates the test statistics of ARDL long-run bound test for Real estate, Textile Composite (TEXC), 
Textile Spinning (TEXS), Textile Weaving (TEXW), Tobacco (TOBC), Transport (TRNS), Vanaspati & Allied 
Industries (VAAI), and Woolen (WOOL), where real estate is the dependent variable. It is indicated that 
the calculated value of F-statistics falls below the lower bound at all significance levels. Hence, results 
indicate that real estate does not show any significant relationship with Textile Composite, Textile 
Spinning, Textile Weaving, Tobacco, Transport, Vanaspati & Allied Industries, and Woolen. As, there is 

Table 6. Test statistics of long-run relationship real estate and sectors (15–20)
Model: 
Real Estate = ∫(LEAT, MISC, MODR, OGEC, OGMC, PABR) 
Model Selection Method = AIC (Akaike Information Criterion) 
Maximum dep. Lags: 8 
Selected Model: (8,7, 4, 7, 6, 1, 4, 7)

F-stats Lo. Bound Up. Bound CV % Decision

2.46 1.92 2.89 10 No LR Relationship

2.17 3.21 5 No LR Relationship

2.73 3.9 1 No LR Relationship

Note: Lo. Bound = lower bound, Up. Bound = upper bound, CV = critical value, LR = long run. Selected model indicates 
the number of lags of each variable in the selected model, but we are only concerned with the number of lags if long- 
run relationship among variables is found. Above model indicates no long-run relationship of real estate with all the 
other variables in the model because F-statistics is lower than the lower bound value. 

Table 5. Test statistics of long-run relationship real estate and sectors (8–14)
Model: 
Real Estate = ∫(ENGR, FRTZ, FPCP, GACR, INSR, INVBK, LEAS) 
Model Selection Method = AIC (Akaike Information Criterion) 
Maximum dep. Lags: 8 
Selected Model: (7, 0, 7, 7, 0, 8, 7, 5)

F-stats Lo. Bound Up. Bound CV % Decision

1.38 1.92 2.89 10 No LR Relationship

2.17 3.21 5 No LR Relationship

2.73 3.9 1 No LR Relationship

Note: Lo. Bound = lower bound, Up. Bound = upper bound, CV = critical value, LR = long run. Selected model indicates 
the number of lags of each variable in the selected model, but we are only concerned with the number of lags if long- 
run relationship among variables is found. Above model indicates no long-run relationship of real estate with all the 
other variables in the model because F-statistics is lower than the lower bound value. 
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no evidence for long-run relationship between these variables, so there is no need to further investigate 
the short form of this relationship.

6.3. Discussion
Empirical analysis indicates that real estate in Pakistan does not exhibit any kind of relationship with 
stock market, gold or the sub-asset classes under study. As indicated by Baur and McDermott (2016) an 
asset having lower or no correlation with other assets could provide better diversification in portfolios so 
through indicating the absence of relationship with all the other assets under study, real estate qualifies 
the criteria for being a good diversifier for investment portfolios of Pakistani investors. As Pakistan has 
a long history of its financial markets and economy being hit by uncertainties most of the time (Rasheed 
et al., 2021a) so Pakistani investors must focus on incorporating such assets, like real estate, in their 
portfolios that can provide them diversification benefits by indicating no relationship with other assets. 
Because non-existence of any relationship of real estate with the assets under study indicates that if 
these assets are hit by any kind of uncertainty and investors of these assets have to face losses, then real 
estate can save them by having different behavior than all of these assets because the time other assets 
are being hit by any uncertainity, real estate would be safe from such risk. Hence, the findings suggest 
that Pakistani investors must consider real estate as an alternative investment for diversification purpose 
and must incorporate it in their portfolios because having such good diversification potential it would 
generate benefits for Pakistani investors during acute circumstances. So having no relationship with 
other assets under study, it should be the part of asset allocation strategy of individual investors in 
Pakistan. Current study has practical implications for investment/asset managers in Pakistan because 
following the findings of current research they could create optimal portfolios for their risk adverse clients 
by incorporating real estate in their portfolios.

Table 7. Test statistics of long-run relationship real estate and sectors (21–26)
Model: Real Estate = ∫(PHRM, PWGD, REFN, SUGR, SYAR, TECH) 
Model Selection Method = AIC (Akaike Information Criterion) 
Maximum dep. Lags: 8 
Selected Model: (8,0, 2, 0, 0, 4, 8)

F-stats Lo. Bound Up. Bound CV % Decision

2.80 1.99 2.94 10 No LR Relationship

2.27 3.28 5 No LR Relationship

2.88 3.99 1 No LR Relationship

Note: Lo. Bound = lower bound, Up. Bound = upper bound, CV = critical value, LR = long run. Selected model indicates 
the number of lags of each variable in the selected model, but we are only concerned with the number of lags if long- 
run relationship among variables is found. Above model indicates no long-run relationship of real estate with all the 
other variables in the model because F-statistics is lower than the lower bound value. 

Table 8. Test statistics of long-run relationship real estate and sectors (27–33)
Model: Real Estate = ∫(TEXC, TEXS, TEXW, TOBC, TRNS, VAAI, WOOL) 
Model Selection Method = AIC (Akaike Information Criterion) 
Maximum dep. Lags: 8 
Selected Model: (8, 8, 5, 7, 8, 8, 6)

F-stats Lo. Bound Up. Bound CV % Decision

1.32 1.99 2.94 10 No LR Relationship

2.27 3.28 5 No LR Relationship

2.88 3.99 1 No LR Relationship

Note: Lo. Bound = lower bound, Up. Bound = upper bound, CV = critical value, LR = long run. Selected model indicates 
the number of lags of each variable in the selected model, but we are only concerned with the number of lags if long- 
run relationship among variables is found. Above model indicates no long-run relationship of real estate with all the 
other variables in the model because F-statistics is lower than the lower bound value. 
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7. Conclusion and recommendations
Amplified uncertainties surrounding investments have ignited the need to search for safe invest
ment options that could provide diversification benefits to investors and help them coping with the 
risk of uncertainties. During recent dynamic business environment, financial markets are found to 
be highly influential by uncertainties, either economic, market or political. As Pakistan is among 
unstable economies across globe, so Pakistani investors face uncertainties and acute market 
conditions more frequently which cause distress for them for their future returns. Such scenario 
emphasized the need for searching for some safe alternative investment options like assets that 
do not co-move with each other during uncertain situations.

Current research makes a contribution in searching for such alternative investment option by investigat
ing the behavior of real estate against KSE-100 index, gold, PSX sectors, and sub-asset classes; growth 
stocks, value stocks, large stocks and small stocks. Employing Autoregressive distributive lags (ARDL), the 
long-run relationship of real estate is investigated against all assets and it is found that real estate does 
not exhibit any relation with PSX, its sectors, sub-assets classes and even gold, which means that real 
estate does not co-move with any of these assets, rater has quite different behavior and reacts 
differently than these in varying circumstances. So the uncertainties hitting other assets would not 
influence real estate in same manner, which means real estate has the potential to provide diversifica
tion to traditional investment portfolios in Pakistan. Moreover, the behavior of real estate, KSE-100 index 
and gold returns is compared during the period under study through their graphical representation and it 
is found that real estate returns have comparatively smooth patterns as compared to the high volatilities 
of gold and stocks, and it rarely indicated negative returns during the whole time span under study as 
compare to gold and KSE100 index, which means that real estate provides better protection even than 
gold, so investors already considering diversification through gold in traditional portfolios should also 
incorporate real estate in their portfolios for having highly diversified portfolio.

Hence, results imply that real estate can be considered among the best diversifiers for asset allocation 
strategies, because having no relation with traditional assets, the sub-asset classes and even gold makes it 
a safe asset that can protect investors during uncertain situations. Pakistan stock exchange is highly influential 
for economic and political uncertainties, so Pakistani investors must incorporate real estate in their portfolios to 
make it an optimal portfolio that can provide protection to cope with the risk of such uncertainties.

8. Future recommendations
Still a huge gap exists in the area of real estate research, especially in the context of Pakistan, so 
researchers and asset managers should search for some other safe alternatives for investors so 
that investors in Pakistan and from other emerging economies may have a variety of safe options 
from where they can choose according to their risk and return appetite.
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