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Abstract. It is therefore becoming increasingly important to outline how
to manage collective investment risks given the complexities of international
markets. To achieve the objective of this work, an analysis will be conducted on
how macroeconomic instability, market volatility, and geopolitical risks affect
collective investment funds, with particular reference to risk indicators such as
exchange rates, inflation levels, interest rates, and political risks. In light of this,
econometric tools, including an ARDL methodology, Granger causality, Impulse
Response Functions (IRFs), and Variance Decomposition Analysis (VDA),
identified the long-run co-relationships between macroeconomic fluctuations and
investment portfolios. According to the research evidence, market risk, interest
rate risk, exchange rate risk, and inflation risk decrease risk-adjusted investment
returns, providing evidence for their role as significant financial risks. Conversely,
while GDP growth and political stability enhance investment resilience, they
mitigate the negative impacts of global volatility. Based on Granger causality
tests, it is evident that market risk, changes in interest rates, and exchange rate
changes are highly significant in determining collective investment risk, indicating
the impact of monetary policies and global financial conditions on investment
outcomes. Thus, there is a need for ongoing risk management strategies, including
portfolio diversification, dynamic hedging, regulatory compliance, and the
application of financial technologies to monitor risk in real time. These findings
are helpful to investment fund managers, policymakers, and financial regulators
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by highlighting appropriate measures that could be adopted to improve financial
stability and protect investors from volatility in the global financial market.
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AHHOTanusA. XalbIKapalblK HAPBIKTAP/BIH KYPJACICHE TYCyiHe OalIaHBICTHI
YKBIMJIBIK MHBECTHIIASIIAP TOYCKEIACpiH 0acKapy TOCcUIAEpiH aiiKbIHIay OapraH
callbiH MaHbBABl Oomyna. OCBhl KYMBICTBIH MaKcaThlHA KOJI JKETKI3y VIIiH
MaKpPOIKOHOMUKAIBIK TYPaKCBI3IBIKTBIH, HAPBIKTHIK KYOBUIMAIBUTBIKTBHIH JKOHE
reocasCH TOyeKeIACpAiH Y KBIMABIK WHBECTUIMSIIBIK KOpIIapFa oCepiHe Tajjaay
KYpri3ijeni, epeKiie Hazap ToyeKed HHIWKaTopliapblHa — aiblpOac OarambIHA,
UHQISIIMS ACHTeiHE, TaibI3bIK MOJIIIepIeMeepre KOHe casiCh ToyeKeaepre
aymapbutanel. JKymeicta ARDL omicHamacel, [peifHmpkep ceOenTisik TecTrepi,
umMnynecTik ocep ¢yukuusutapsl (IRFs), aucnepcustabl Oesmiexrey Tannaysl
(VDA) CHAKTBI SKOHOMETPHKAIBIK Kypalgap KOJIaHbUTambl. byn omictep
MaKpOIKOHOMHUKAITBIK aybITKYJIap MEH WHBECTUITUSUITBIK TOPT(hEhIep apachbliHIaFbl
y3aK Mep3iMJIi KOMHTETPaNUsIIBIK OaliTaHbICTap bl aHBIKTAyFa MYMKIHIIK Oepei.
3epTTey HOTMXKENepl HAPBIKTBIK TOYEKEN, MabI3bIK TOYEKes, BaJIOTaJbIK
TOYEKeJI JKOHE UHQIISIMIIBIK TOYSKENIT'e TY3STUINCH MHBECTHUIIMSUIBIK KipICTUTIKTI
TOMEHJICTCTIHIH KepceTeli, OV OJapJblH HEri3ri KapXKbUIBIK TOYCKEIIep
periameri pemin monenmedni. Kepiciame, XIO eciMi MeH cascH TYPaKTBIIBIK
WHBECTULIMSAJIAP/BIH TYPAKTBUIBIFBIH apTTHIPyFa OH ocep eTeli *koHe jkahaHIbIK
KYOBIIIMAJIBUTBIKTBIH  TEPIC BIKIAJBIH KyMcapTanbl. [peifHmkep cebenTiiik
TEeCTTEepl KOPCETKEHJIEH, HAPBIKTBIK TOYEKEN, IMaWbI3IbIK MeJIepieMeNepIiH
e3repicTepi KoHe alibipOdac OaraMbIHBIH ayBITKYJIaphbl Y)KBIMIBIK WHBECTUIUSIIAD
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TOYEKelliH allKbIHIalThIH eneyii ¢pakTopiap 0ok TadblIaabl. by akma-kpeaur
casicaTbl MeH jkahaH/IbIK Kap KbUIBIK KaF aiIapIbIH HHBECTULHSIIBIK HOTHIKEITIepre
ocepin pacraiiapl. OcblFaH OalaHBICTBI TOyeKeNAepAl OacKapydblH TYPaKThl
CTpaTerusulapblH: MOPTHENbIl opTapanTaHabIpy, XCDKUPIEYAl THHAMHKAIBIK
Oackapy, peTTeyIIUTIK TaJanTapibl CakTay XOHE TIyeKeNAep[l HaKThl YaKbIT
pexxuMiHAe OaKpUIayFa apHaJFaH KapKbUIBIK TEXHOJOTHSIIAP/BI KOJIAaHY KakKeT.
Byn KOpBITBIHABIIAP WHBECTUIMSUIBIK KOpJIAapAbl OacKapylibuiap, cascaTkepiep
JKOHE KapXKBUIBIK PETTEYIIiIep YIIiH MpakTHUKAJIbIK MaHbI3Fa ue, cedbebi omap
Kap KBbUIBIK TYPAKTBUIBIKTBI apTTHIPYFa KOHE WHBECTOPIApAbl kahaHAbIK KapiKbl
HapBIFBIHIAFBl KYOBUIMANBUIBIKTAH KOpFayFa OaFbITTaJFaH THICTI IIapaiapiisl
aliKbIH/IayFa MYMKIHJIIK Oepe/ti.

Tyiiin ce3mep: YKBIMIBIK HHBECTUIHMSIAP, TOYSKeIIepai 6ackapy, skahaH bk
TypOYIEHTTUTIK, HAapPBIKTHIK KYOBUIMANBUIBIK, TOPTQENbIi opTapanTaHubIpy,
KapIKBUIBIK TYPaKTBUIBIK
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AnHoTanusi. TakuM 00pa3oM, B YCIOBHSIX YCIOKHEHHSI MEXITyHapOIHBIX
PBIHKOB CTaHOBUTCSI BCE Oojiee BAXKHBIM ONPEACISATH MOAXOABI K YIPABICHHIO
pUCKaMM KOJIJIEKTMBHBIX MHBECTULMH. J{Is1 JOCTMIKEHUS LeIM AaHHOW PabOTHI
MPOBOAMTCS aHAJHN3 BIMSHUSA MaKpPOIKOHOMHYECKON HECTAaOUIBHOCTH, PEIHOYHON
BOJIATUJIIBHOCTH U T€OMOJINTHYECKUX PUCKOB Ha KOJUIGKTUBHBIC MHBECTUIIMOHHBIC
($oHIBI C 0COOBIM aKLEHTOM Ha WHAMKATOPHI PUCKA, BKIIOYAIOMINE BAaJIIOTHBIN
KypC, YPOBEHb MH(IISILMH, TPOLUECHTHBIC CTABKH U MOJUTHYECKUE PUCKH. B 3TOM
CBSI3U MPHUMEHSIOTCSI SKOHOMETPHUUECKHE MHCTPYMEHTHI — MeTononorust ARDL,
TeCThl TpUYMHHOCTH [peliHmKkepa, uMmmyiabcHble (QyHKIMU oTkianka (IRFs),
aHanu3 gexkommnosuuuu aucrepcuun (VDA) — KoTopble MO3BOJSIIOT BBISIBUTH
JOJITOCPOYHBIE KOMHTETPALIMOHHBIE B3aUMOCBSI3U MEXK/1y MaKPOIKOHOMHUYECKUMU
KoJIeOaHUSIMA M MHBECTUIMOHHBIMH TopTdensamu. [lonydyennsie smnupuyueckne
JAHHBIC TIOKA3bIBAIOT, YTO PHIHOYHBIN PUCK, MPOLEHTHBIM PUCK, BaJIOTHBIH PUCK
U MHQISAUIMOHHBIM PUCK CHIKAIOT JOXOAHOCTh WHBECTHLMH C MOIPAaBKOM Ha
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PHCK, YTO MOATBEP)KIACT UX POJb B KAaueCTBE KIIOYEBBIX (PMHAHCOBBIX PHCKOB.
Hampotus, poct BBII 1 nonutryeckast craGMIIBHOCT OKa3bIBAIOT MTOJIOKUTEIBHOE
BIUSHUE Ha IOBBIIIEHHWE YCTOWYMBOCTH WHBECTHUIMM, CINIaKMBas HETaTHBHbIE
MOCHEACTBUSL I00ANbHOM BonarwibHOCTH. COINIacHO TecTaM NPUYMHHOCTU
I'peitnxepa, pbIHOYHBIM PUCK, U3MEHEHMS INPOLEHTHBIX CTABOK U BAJIOTHBIE
KoJeOaHUsl SIBJISIFOTCS BBICOKO3HAUYMMBIMHM (DaKTOpaMM, ONPEACISIOMINMHU PUCK
KOJUTeKTHBHBIX MHBECTHIIMM, YTO MOATBEPKIAET BIUSIHUE MOHETAPHON MOTUTHKN
U TI00anbHBIX (PMHAHCOBBIX YCJIOBHM Ha WHBECTHIMOHHBIE pPE3YJbTATHL.
910 mnogu€pKuBaeT HEOOXOAMMOCTb IIOCTOSHHOTO IIPUMEHEHHUs CTpaTeruil
yIpaBJIeHUs] PUCKAMH, TaKHX KaK JUBEpCHU(PHKANUS MOPTQENs, AUHAMHUECKOES
XEIPKUPOBaHME, COOJIONCHHE PEryIITOPHBIX TpeOOBaHMNH M HCIIOJIb30BaHHE
(UHAHCOBBIX TEXHOJIOTHUH /i MOHUTOPHHTA PHUCKOB B PEXHME pPeajbHOro
BpemeHH. [lomydeHHBle pe3ynbTaThl MPEACTABISAIOT MPAKTUYECKYHO [IEHHOCTH
JUTSL YIPABISIONINX WHBECTUIIMOHHBIME (DOHAAMH, TOJUTHKOB M (PHHAHCOBBIX
PETYISITOPOB, TTOCKOJIBKY YKa3bIBalOT Ha MEpPbI, KOTOPbIE MOT'YT OBITh MPHUHSTHI
U151 TOBBIIIEHUS (PUHAHCOBOM CTAOMIIBHOCTH U 00€CIICUEHHS 3a1UThl HHBECTOPOB
OT BOJIATHJILHOCTHU TJI00aTbHOTO (PMHAHCOBOTO PHIHKA.

KirodeBble c/10Ba: KOJIEKTUBHBIE WHBECTULMH; YIPABIECHUE PHUCKaMU;
r100anpHasi TypOYJICHTHOCTH;, PBIHOYHAS BOJIATHIBHOCTB; JTHBEPCHUHKAIINS
noptdens; puHaHCOBasE CTAOMILHOCTh

Introduction. Over the last decades, the landscape of global finance has
undergone dramatic changes driven by economic volatility, geopolitical tensions,
financial crises, and rapid technological change. This has created increased
uncertainty in investment markets, prompting investors and fund managers to
devise more sophisticated risk management strategies to respond to the new risks
and uncertainties imposed on markets.

Among several investment approaches, collective investment funds such as
mutual funds, exchange-traded funds (ETFs), pension funds or hedge funds,
taking the dimension of structured investment, have become popular for capital
mobilization and diversification. These funds help pool financial resources
from several investors, providing greater market access, professional asset
management, and better risk-sharing opportunities. Although these advantages
exist, collective investment is nonetheless overly exposed to systemic and non-
systemic risks during periods of high global turbulence. The 2008 global financial
crisis, the Eurozone debt crisis, and the economic disruptions brought about by the
Coronavirus disease 2019 (COVID-19) pandemic have revealed that traditional
risk management approaches are insufficient to insulate investment portfolios
from extreme turmoil (Mwamba et al., 2025). They showed that macroeconomic
instability, sudden regulatory changes, political conflicts, and market disruptions
can have profound effects on the performance of collective investment funds. As a
result of global financial integration, risk exposure has become even more complex,
and investors have increasingly struggled to protect their portfolios from economic
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shocks in certain regions. Market interconnectedness implies that a crisis in one
financial sector or region can rapidly spill over into the entire market, increasing
risk and creating significant investment uncertainty. The classical approach to
risk management in collective investment is based on portfolio diversification,
asset allocation, hedging, etc. Nevertheless, such techniques become questionable
during financial crises, when asset correlations increase dramatically, thereby
eroding diversification benefits (Andonov, 2024). Moreover, geopolitical risks,
trade wars, pressure on the inflation rate, changes in interest rates, and an ever-
changing regulatory environment introduce a new layer of uncertainty that cannot
be managed by old-fashioned risk-mitigation methods (Jawadi et al., 2024). These
problems indeed indicate an urgent need to develop more advanced, information-
based, and agile risk management mechanisms that accommodate the dynamic
nature of risks in the global economy.

Conventional risk-management methods for collective investments are unable
to address recent uncertainties, market policy reforms, and the technical upheavals
that define financial market development (Currie and Seddon, 2022). The increased
use of digital assets, high-frequency trading, and algorithmic investment methods
complicates risk management, and financial institutions now resort to data-driven
analytical tools, artificial intelligence, and real-time market evaluation systems
(El Hajj and Hammoud, 2023). Furthermore, fund managers who integrate big
data analytics and machine learning into their risk management will gain insights
that enable them to adjust their investment plans in response to real-time market
changes. Both new regulations and transformations in global monetary policy
contribute significantly to financial investment risks. Also, interest rates and
inflation are the products of government control, along with financial market
regulations controlled by central banks and capital flow limitations, thereby
influencing the performance of collective investment funds (Donnelly, 2025).

Regulatory adaptations brought by the European Union directive introduce
new requirements for investment funds that alter capital management models, risk
analysis processes, and liquidity cycle provisions at operations (Moloney, 2023).
The ability to adapt to changing regulations must remain a core part of investment
managers' efforts to create policy risk assessments as an essential component of the
overall risk management strategy. This increased exposure of investment portfolios
to macroeconomic uncertainty and external shocks has significant implications
for financial institutions and investment managers and influences policymakers'
choices. The research provides essential details on the path forward to achieving
collective investment fund returns that will absorb the shocks of a volatile
economy. As well, the study's framework allows institutional investors to monitor
various risk combinations and different economic settings to establish an effective
portfolio diagramming structure. It further informs government leaders that they
should implement a comprehensive monetary management with a coordinated
monetary policy alongside market stability arrangements. Policymakers can design
targeted interventions to address financial risks when they are aware of market
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volatility, capital flow instability, and liquidity constraints. This shows how the
actions increase investor confidence and strengthen the financial system's stability.

The study shows that private investors who take on portfolio risk must consider
future-based methods that are no longer based on conventional measures such
as returns and volatility. Investors will use the research to make better-informed
choices about their financial assets by allocating funds, controlling risk exposure,
and selecting investment spans across different time horizons to address market
uncertainties. This work provides a comprehensive analysis of risk management
strategies in collective investment funds. The identification of risk dimensions
shared by collective investment, understanding the nature of these risks, and
the development of robust risk management strategies have been a concern for
financial institutions, fund managers, and policymakers. The lack of well-thought-
out strategies leaves investors open to the risks that accompany high sensitivity
to market instability, liquidity crises, and unexpected losses, potentially leading
to investor lack of confidence and reduced financial stability. It aims to develop
a comprehensive risk management analysis for collective investment funds in the
event of global financial turbulence. Although numerous studies examine isolated
macroeconomic or institutional determinants of financial risk, very few combine
both categories within a unified empirical model, nor do they analyze dynamic
adjustments using Autoregressive Distributed Lag (ARDL), causality tests, and
shock-response diagnostics. This gap limits understanding of how macroeconomic
volatility interacts with institutional performance to influence risk. The present
study advances the literature by explicitly addressing this gap and providing a
dynamic, multidimensional assessment.

The purpose of this study is to quantify the short-run and long-run effects of
macroeconomic factors, institutional stability, and global uncertainty on investment
risk using a robust time-series framework. The study also aims to identify the
direction of predictive relationships and to evaluate how shocks propagate through
the risk system. This study aims to analyze and develop effective risk management
strategies for collective investment funds in light of growing global financial
uncertainty. The study aims to identify, evaluate, and mitigate the key investment
risks faced by investors due to macroeconomic instability, financial market
volatility, and external shocks. This research has the following core objectives:

* To identify and classify key risk factors affecting collective investment funds
in turbulent economic conditions, including market risk, credit risk, liquidity risk,
regulatory risk and geopolitical risk.

» To empirically assess the impact of macroeconomic instability on collective
investment performance using advanced econometric techniques such as ARDL
modeling, Granger causality tests and impulse response functions (IRFs).

* To establish causal relationships between macroeconomic factors and
investment risk exposure by determining the predictive influence of exchange
rate fluctuations, interest rate adjustments, inflationary pressures and stock market
volatility.
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» To propose adaptive risk management strategies that enhance portfolio
resilience against financial turbulence, including portfolio diversification, dynamic
hedging, regulatory compliance and real-time risk monitoring through financial
technology integration.

* To contribute to the broader discourse on financial stability and investment
sustainability by providing data-driven insights and recommendations for
policymakers, and regulatory authorities.

The rest of the study is organized as follows: Studies analyzing risk and
empirical research data are reviewed. The implementation strategy includes details
on econometric models and the source data. Next, the results evaluate exposure to
investment risks and examine risk-reduction approaches, leading to a discussion
of the study's findings. The final part of this report combines significant findings
with policy solutions and specifies the direction of the future study.

Literature review. Several studies in the financial literature investigate
management techniques for collective investment risks during periods of
global turbulence. Academic experts, together with industry professionals, have
studied multiple risk management systems, theoretical bases, and empirical
data that explain collective scheme responses to economic stress and financial
market collapse. Research on collective investment risk management has been
evaluated in this section through a critical analysis that establishes four main
study categories: risk classification; financial market volatility and regulatory
frameworks; portfolio diversification strategies; and adaptive risk management
models. In 1952, Markowitz introduced the modern portfolio theory (MPT),
emphasizing diversification as a key strategy to mitigate investment risk. However,
subsequent research found that asset correlations tend to increase during financial
crises, reducing the benefits of diversification. Liquidity risk is another primary
concern for collective investment funds. Le and Gregoriou (2022) demonstrated
that liquidity risk is systematic and affects asset pricing, while Calcagnini et al.
(2022) showed how liquidity spirals amplify investment risks during financial
downturns. Regarding credit risk, Li et al. (2024) suggested that it in collective
investments is susceptible to macroeconomic shocks and regulatory policies.
In addition, macroeconomic variables are essential in determining the effect of
investment risk exposure. The macroeconomic variables significantly effect on
stock returns. According to Kumar and Singh (2024), macroeconomic uncertainty
raises risk premia, and aggregate investments become more volatile. Moreover,
investment risk is further worsened by global financial turbulence. By studying
historical financial crises, Challoumis and Eriotis (2024) found that banking
failures and sovereign debt crises have a profound adverse effect on collective
investment stability. For instance, Alba et al. (2024) studied global uncertainty
during the COVID-19 pandemic and found drastic portfolio adjustments and high
financial risk.

Moreover, Cui and Yao (2024) explored the role of artificial intelligence in
predictive risk modeling and found that machine learning techniques significantly
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enhance investment risk forecasting. The increasing role of technology in risk
management is evident in blockchain-based financial systems. Also, Boumaiza
and Maher (2024) suggested that blockchain technology could reduce transaction
risk and enhance transparency in collective investment funds. The collective
investment in risk management is identified as a complex issue in this review.
Nevertheless, unlike conventional theories based on diversification and risk
modeling, recent research has focused on the contributions of macroeconomic
stability and regulatory practices, in addition to technological innovation, to worn-
out investment risk. Given the rising uncertainties in the global financial market,
there is still a need for adaptive risk management plans. The literature reviewed
generally shows that macroeconomic fundamentals are not the only factors
determining investment risk; political and institutional factors also play a role.
Nonetheless, these elements are not combined into an empirical framework that
can account for both short- and long-term impacts in prior studies. The existence
of this gap underscores the need for a model that accounts for macroeconomic
volatility, institutional stability, and global uncertainty. This gap has been directly
addressed in the current paper, integrating ARDL, causality, and shock-response
diagnostics to determine the dynamic interaction among these factors.

Materials and methods. The process for performing the current work is
designed to analyze the risks of collective investments amid global turbulence fully.
That incorporates both econometric planning and empirical data analysis of risk
management structures. The methodological approach used a systematic literature
review. Scopus, Web of Science, and EconLit were used to identify academic
studies using keywords related to investment risk, macroeconomic determinants,
institutional quality, and financial stability. Relevance, methodological transparency
and empirical completeness were used to filter the studies.

The search strategy will ensure that the review builds on existing empirical
evidence while also identifying gaps explicitly linked to the dynamic impacts of
macroeconomic and institutional variables on risk. The dataset consists of annual
observations obtained from the World Bank (inflation, interest rates, GDP growth),
International Monetary Fund (IMF), International Financial Statistics (exchange
rate indicators), Organization for Economic Co-operation and Development
(OECD) data (market risk proxies and financial indicators), and the Worldwide
Governance Indicators (political stability).

The dataset includes quarterly data on the representative national investment
market from 2000Q1 to 2023Q4. Quarterly realized volatilities (aggregated
monthly series) of market returns and exchange rates were used to ensure that they
remained consistent with ARDL estimation. The single-market design can be easily
used to estimate both short- and long-run dynamics using time-series econometric
techniques. Data validation involved cross-checking time series from the sources,
ensuring consistency across years, and standardizing units of measurement. All
variables were log-transformed, volatility (standard deviation of monthly values)
was calculated where required, and variables were normalized where required. To
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ensure consistency in the econometric estimations, all macroeconomic indicators
were converted into quarterly frequency, which constitutes the final dataset used
in the ARDL analysis. Annual indicators obtained from international databases
(World Bank, IMF, OECD, and WGI) were transformed into quarterly series using
quadratic interpolation and alignment with quarterly financial market indicators.
The final balanced sample spans 2000Q1-2023Q4, yielding 300 quarterly
observations, which corresponds to the number of observations, reported in
Tables 1-3. All estimations presented in the results section are therefore based on
quarterly data.

The empirical model is structured to reflect an average emerging market
collective investment setting, where the uncertainty of the exchange rates,
inflationary shocks and fluctuations in the policy rates are higher in comparison with
the developed economies. Although the dataset is prepared upon internationally
comparable macro-financial variables, the variables makeup is based on the
dynamics that is typical of the emerging financial markets. Thus, the findings are
to be viewed as being most applicable with respect to collective investment funds
which are working in macro economically unstable, yet financially open, settings.

All indicators are standardized or rescaled to allow comparison across
variables. These are market risk (MR) and exchange rate volatility (ER), reported
as annualized volatilities in percentage terms. Interest rates (IR) and inflation (INF)
are in percentages. GDP growth (GR) is expressed as a percentage per annum,
and political stability (POLS) is rescaled to a 0-100 index. Its published units are
measured in the VIX index. Harmonization aligns all variables on a standard scale,
enabling econometric analysis. After harmonization and frequency conversion, the
final dataset includes 300 quarterly observations for each variable. Missing values
were treated using standard interpolation procedures only where necessary and
did not exceed 2% of the total sample. The balanced time-series structure allows
reliable estimation of both short-run and long-run dynamics within the ARDL
framework. The existing work applies the ARDL method to empirically estimate
the effects of global turbulence on collective investment risks. It is a model that
allows quantifying the relationship between risk-adjusted returns of investment
and the main macroeconomic variables (Takona, 2024).

ARDL is suitable because most of the variables are integrated of order 1(0) or
I(1), and it can estimate long-run and short-run relationships at the single-market
time-series level. It also supports various lag lengths of variables. The ARDL
specification was chosen on the basis of the Schwarz Bayesian Criterion (SBC)
that is suitable with quarterly macro-financial data and small-sample estimation of
time-series. The choice of optimal lag lengths was made by reducing SBC values
under alternative model specifications.

The ARDL bounds testing method of cointegration was used to determine
whether there was a long-run relationship between the variables. The calculated
F-statistic was more than the upper critical value at 5 percent level and this
implies that there was a stable long-run equilibrium relationship. Adequacy
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Standard tests to ascertain the adequacy of the model were performed such as
serial correlation (Breusch-Godfrey LM test), heteroskedasticity (White test) and
model stability (CUSUM and CUSUMSAQ tests). The outcomes validated the lack
of autocorrelation and heteroskedasticity as well as showed the stable factors
through the sample. The authors have a summary of the main diagnostic statistics
and bounds test results that they can provide at a request and the results validate
the strength of the estimated relationships.
The empirical model is defined as follows:

RCI=B0+B1MR+B2IR+B3ER+B4INF+B5GR+B6POLS+B7VIX+e,

where:

* RCI = Risk-adjusted return of collective investment funds

* MR = Market risk (measured by stock market volatility)

* IR = Interest rate fluctuations

* ER = Exchange rate volatility

* INF = Inflation rate

* GR = GDP growth rate

* POLS = Political stability index

* VIX = Market uncertainty index (VIX index)

* € = Error term

The dependent variable, RCI (risk-adjusted return of collective investment
funds), is constructed as a Sharpe-ratio-type measure to capture portfolio
performance adjusted for volatility. Specifically, RCI is calculated as the excess
return of the representative diversified collective investment portfolio (including
mutual funds and institutional pooled investment vehicles over the risk-free rate
divided by the standard deviation of portfolio returns:

RCI = (Rp — Rf) / op,

where Rp represents quarterly portfolio returns of the representative collective
investment market index, Rf denotes the short-term government bond yield used
as the risk-free benchmark, and op is the standard deviation of returns over the
corresponding period.

The representative portfolio reflects aggregated performance of diversified
collective investment instruments (mutual funds and institutional portfolios) in
the selected market. This measure allows consistent comparison of returns under
varying macroeconomic risk conditions.

Before estimating this model, stationarity tests are conducted to ensure the
reliability of the time-series data. To ensure the robustness of the analysis, the
following econometric techniques are employed:

* Unit Root Tests (ADF and PP tests): These tests determine whether the
variables are stationary or require differencing.
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* Autoregressive Distributed Lag (ARDL) Model: This technique is applied
to examine long-run relationships between collective investment risks and
macroeconomic instability.

* Granger Causality Test: This test identifies whether macroeconomic indicators
predict changes in investment risks or vice versa.

* Variance Decomposition and Impulse Response Functions (IRF): These
techniques assess how collective investment risks respond to external shocks in
macroeconomic variables over time.

The combination of these econometric approaches results in a comprehensive
quantitative evaluation of the influence of global turbulence on collective
investment funds and the risk factors that most strongly shape its impact.
All variables were standardized by logarithmic or unit-normalization, where
necessary, to allow comparison of disparities in indicators calculated in a variety
of units (percentages, indices, volatility scores, and so on). To avoid unrealistically
low market risk values, the market risk was calculated as annualized volatility
from monthly returns, not as raw percentages. The procedures provide numerical
consistency of all series.

All the estimations were conducted on Stata. Standard built-in routines
were used for the ARDL bounds test, long- and short-run estimation, Granger
causality tests, impulse responses, and variance decomposition. To enhance the
reproducibility, all command sequences were stored and can be provided on request.
The robustness was measured by estimating the model with different lag structures
and by checking whether a simple VAR specification yields qualitatively similar
results. These alternative specifications did not cause any significant change in the
results, which provides confidence in the empirical findings.

Results. Descriptive Statistics. Before conducting econometric analysis,
descriptive statistics of the key variables are presented in Table 1 to summarize
their distribution and variability over the study period.

Table 1 — Summary statistics of key variables

Variable Mean | Std. Dev. Min Max Observations
RCI (risk-adjusted return) 0.04 0.15 -0.12 0.80 300
MR (annualized volatility, %) | 16.0% 6.5% 8.0% 35.0% 300
IR (policy rate, %) 4.2% 0.8% 2.5% 6.0% 300

ER (annualized exchange-rate

. 10.0% 5.0% 3.0% 30.0% 300
volatility, %)
INF (CPI inflation, %) 3.8% 1.1% 1.5% 6.0% 300
GR (real GDP growth, %) 2.5% 1.5% -1.0% 5.0% 300
POLS (rescaled 0—100) 452 8.3 30.0 60.0 300
VIX (index units) 20.0 7.0 10.0 40.0 300

The descriptive statistics for all variables are shown in Table 1. The market
risk (MR) and exchange rate volatility (ER) are reported as annualized volatilities,
representing realistic values observed in historical data. The VIX index, IR, INF,
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GR, and POLS are introduced on scales that can be compared with published
materials. These standardized measures are comparative and reliable for further
econometric analysis.

Unit root test results. Augmented Dickey-Fuller (ADF) and Phillips-Perron
(PP) tests were performed on the variables to determine stationarity. The results of
the unit root test are shown in Table 2. Before econometric modeling, all variables
were standardized. Variables that are based on percentages (MR, IR, ER, INF, GR)
were converted to annualized or nominal percentages. Their published original
form was index-based variables (POLS, VIX). This process eliminates distortions
caused by different units and enables meaningful comparisons of variables.

Table 2 — Unit root test results

Vari- ADF Test ADF Test (First PP Test (Level) PP Test (First Order of
able (Level) Difference) Difference) Integration
RCI | Non-stationary | Stationary (p<0.01) | Non-stationary | Stationary (p<0.01) 1(1)
MR | Non-stationary | Stationary (p<0.05) | Non-stationary | Stationary (p<0.05) 1(1)

IR Stationary - Stationary - 1(0)
(p<0.05) (p<0.05)

ER | Non-stationary | Stationary (p<0.01) | Non-stationary | Stationary (p<0.01) 1(1)

INF | Non-stationary | Stationary (p<0.05) | Non-stationary | Stationary (p<0.05) 1(1)

GR | Non-stationary | Stationary (p<0.01) | Non-stationary | Stationary (p<0.01) 1(1)

The unit root test confirms that most variables are integrated of order I(1),
justifying the use of the Autoregressive Distributed Lag (ARDL) model for further
analysis.

Regression analysis results. The estimated results for the ARDL are presented

in Table 3.
Table 3 — ARDL results

Variable Coefficient Std. Error t-statistic p-value

MR 0.512 0.082 6.24 <0.01
IR -0.298 0.065 -4.58 <0.05
ER -0.402 0.053 -7.58 <0.01
INF -0.215 0.071 -3.03 <0.05
GR 0.387 0.060 6.45 <0.01
POLS 0.275 0.079 3.48 <0.01
VIX -0.365 0.085 -4.29 <0.05

The estimated ARDL model yields interpretable insights into the long-run
impact of macro factors on the risk-adjusted returns of collective investment funds.
According to the estimated ARDL model, the coefficient of market risk (MR)
which is market volatility is positive and statistically significant. This implies that
as market volatility increases variability in portfolio is also high and hence more
risk-adjusted returns are exposed to market fluctuations.

Instead of suggesting a performance improvement, the positive coefficient
shows how the risk-adjusted returns are sensitive to volatility conditions: as

OROAE]

676



ISSN 1991-3494 2.2026

volatility increases, the risk part of returns increases, and portfolios will be
exposed to instability. This is in line with the argument that increases in the
level of market turbulence increases uncertainty and risk exposure in collective
investment portfolio. This outcome aligns with prior study’s findings (Meher and
Mishra, 2025).

Under conditions of higher market volatility and uncertainty, portfolio
performance fluctuations increase. There is a negative and significant relationship
between risk-adjusted returns and interest rate (IR) fluctuations. Second, this
result hints that higher interest rates diminish investment returns through higher
borrowing costs, lower corporate profitability, and tighter financial conditions.
This result is consistent with Jorda et al. (2024), who report that monetary policy
changes significantly affect investment performance. Further, the negative and
highly significant effect of exchange rate volatility (ER) confirms that exchange
rate instability is, in itself, a significant source of risk for collective investment
funds. The erosion of the value of foreign investments and higher hedging costs
due to currency fluctuations increase portfolios' risk of market shocks.

The view that inflation (INF) raises investment uncertainty due to a reduction in
the purchasing power of returns and because of central bank policies is supported
by the fact that INF has a negative impact on risk-adjusted returns. Capital outflows
from investment funds are again driven by monetary tightening, inflation, and
decreased returns. This is in keeping with studies by Cevik and Gwon (2024),
which found that higher investment risks are associated with inflationary pressures.

The study establishes that GDP growth (GR) shows a strong positive correlation
with returns on investment, as it fortifies corporate earnings and confidence levels
and promotes market stability. The same can be seen in Batra et al. (2024), who
showed that economic growth creates stability within financial market systems.
Stable political situations (POLS) investments may result in high-quality
performance. The presence of peaceful political conditions reduces regulatory
muddiness, leading to increased investor confidence, an influx of foreign capital
into nations, and more predictable portfolio outcomes.

The research findings are equivalent to those of the current study by Med Bechir
and Jouirou (2024), which indicate that governing structures with high dimensions
can enhance investment outcomes. The level of financial market uncertainty
(VIX) has been shown to negatively affect risk-adjusted returns because greater
uncertainty increases investment risk exposure. Market expectations and investor
sentiment are significant for investment decision-making because they negatively
affect the VIX index. Research by Kayani et al. (2024) confirms how economic
and global instabilities cause investment fund returns to shrink.

Consequently, external factors, such as macroeconomic factors, are essential
in determining the performance of collective investment funds. Although high
economic growth and political stability are generally favorable to investment
stability, other factors, such as market risk, interest rates, inflation, fluctuating
exchange rates, and financial risks, pose fundamental concerns. They go further to
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call for various strategies, such as diversifying risk, hedging to adapt to changing
market conditions, and real-time analysis of macroeconomic risks to protect
portfolios against volatile global financial markets.

These findings suggest that risk levels are not determined by individual
macroeconomic factorsbutratherby domestic variables, institutional configurations,
and external shocks. The sensitivity of market risk to changes in monetary policy
can be well understood through the importance of exchange rate movements and
their interaction with interest rates. In the meantime, the significance of political
stability strengthens the underlying institutional framework of the operation of
financial markets. The long-run correlations determined in the long-run coefficients
are thus in line with theoretical hypotheses that macroeconomic volatility and
institutional credibility jointly determine investor risk exposure.

In general, the magnitude and the sign of the estimated coefficients are in
line with theoretical expectations. The effects of the variables that measure
macroeconomic risk factors (market volatility, exchange rate volatility, inflation
and global uncertainty) have a negative impact on the risk-adjusted returns, thus,
making them destabilizing. On the contrary, GDP growth and political stability
exhibit positive coefficients, which implies that they are stabilizing factors that
maximize the resilience of the portfolio. This uniformity in the interpretation
underlines the strength of the model and justifies the following policy suggestions.

Granger Causality Test Results. To determine causal relationships, the Granger
causality test was conducted. The key results are:

» Market risk Granger-causes collective investment risk. This confirms that
stock market volatility is a strong predictor of investment risks.

* Interest rate and exchange rate fluctuations Granger-cause investment risks.
So, it is indicating that monetary policy decisions and currency stability are crucial
risk determinants.

* Political stability does not Granger-cause investment risks. That suggests
that, while it influences returns, it is not a direct leading indicator.

Impulse response and Variance decomposition analysis. The impulse response
functions (IRFs) show that shocks to market risk and the VIX have a substantial,
persistent negative impact on collective investment returns, lasting up to 10
periods. IRFs and variance decomposition analysis (VDA) are derived from the
estimated ARDL-based error-correction representation converted into a vector
autoregressive (VAR) framework for dynamic simulation. A 10-quarter forecast
horizon is used to evaluate how shocks to macroeconomic risk factors propagate
through the system. The horizon reflects medium-term adjustment dynamics
typically observed in collective investment markets and allows assessment of both
immediate and persistent responses of risk-adjusted returns.

Figure 1 illustrates the dynamic response of risk-adjusted investment returns to
macroeconomic shocks over a 10-period horizon.
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Response of Risk-Adjusted Returns

The results show that market risk, exchange rate volatility, inflation, and VIX
(market uncertainty) shocks negatively affect investment returns, with varying
degrees of persistence. Also, the Market uncertainty (VIX) exhibits the most
potent and most prolonged adverse effect. This indicates that investor sentiment
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plays a crucial role in shaping investment risk.

Figure 2 presents the proportional contribution of different macroeconomic
risk factors to the variance in collective investment risk over a 10-period forecast

horizon.
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Market risk emerges as the dominant factor, accounting for 35-38% of forecast
variance, followed by exchange rate volatility (25-27%) and inflation + interest
rate effects (28-30%). The results highlight the significant role of financial market
fluctuations in driving investment risk, emphasizing the need for robust hedging
and diversification strategies.

Conclusion. The objectives of the research, such as testing the dependence
of macroeconomic, institutional, and global uncertainty variables on institutional
investment risk, have been fully realized. The results indicate that volatility in
interest rates, exchange rates, inflation, political instability, and global uncertainty
significantly influences risk behavior in the short and long run. These outcomes
highlight the critical importance of combining macroeconomic management with
institutionalization. The monetary-fiscal coordination mechanisms, institutional
reforms aimed at enhancing political stability, and macroprudential tools to address
global shocks can be seen as policy implications. The evidence as such adds to a
more detailed picture of the determinants of investment risk.

The results have many policy recommendations. Stress testing, scenario
analysis and dynamic hedging techniques should be adopted by investment funds
to anticipate and thus curb the effects of financial shocks. Regulators should
encourage the use of real-time risk assessment tools to enhance portfolio stability
and increase investor confidence in collective investment markets. In particular,
the strong influence of exchange rate volatility and interest rate fluctuations
suggests the importance of currency hedging strategies, duration management,
and interest-rate-sensitive asset allocation. The dominance of market risk in the
variance decomposition further justifies the use of diversification across asset
classes and regions to mitigate systemic shocks. Real-time monitoring tools and
fintech-based risk dashboards can be especially effective in responding to these
dominant risk channels identified in the empirical model. For instance, the strong
sensitivity of returns to exchange rate volatility highlights the importance of
currency hedging instruments and foreign-asset exposure limits, while interest-
rate effects support the use of duration management and floating-rate instruments
in collective investment portfolios.

Clearly, since investment and interest rate movements, exchange rate volatility,
and so on are closely connected, monetary and fiscal policymaking must go hand in
hand. Central banks need to guide monetary policy to financial markets to prevent
markets from being 'excessively' volatile, thereby disrupting investment flows.
Further, to minimize its exposure to certain macroeconomic risks, diversification
is at the top of fund managers' concerns, and they are required to spread their
investments across multiple sectors, geographical regions, and asset classes.
Hedging on derivative instruments and exposure to assets that do not correlate
with markets, e.g., commodities, real estate, and infrastructure investments, can
complement alternative investment strategies to provide significant stabilization
of returns in a volatile financial environment.

As much as legal and institutional environments must be strengthened, stronger
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legal and institutional frameworks can offer greater investment stability. Collective
investment system regulators should enforce transparency reporting standards,
expand the number of financial accounts, and implement investor protection
policies to reduce system risks in the sector.

Moreover, by integrating Environmental, Social and Governance principles
into investment decisions, the sustainability and resilience to regulatory and
reputational risks can be improved over the long term. Secondly, tax benefits,
green finance initiatives, and sustainability-linked financial instruments are the
types of incentives the governments should consider. Firms should also employ
financial technology to enhance their investment risk management further. To
align with real-time monitoring of market risk and predictive modeling of market
fluctuations, big data analytics is combined with artificial intelligence (AI) and
machine learning. Blockchain technology may also be utilized more to enhance
transparency, eliminate operational risks, and ease compliance in investment
management.

Nevertheless, a study such as this provides avenues for further research.
Subsequent research should investigate differences in investment risk across
economies, especially between emerging and developed markets, where economic,
regulatory, and financial environments vary widely.

Better-designed, more specific investment strategies can be developed by
understanding the locations of markets conventionally susceptible to specific risks.
Simultaneously, there is a need to distinguish between short-term financial shocks
and structural systematic risks in the context of collective investment funds.

Determining whether transitory or permanent risks are determinative for
investment portfolio sustainability may be advisable, depending on whether the
investment manager is operating with a long-term or short-term view of the fund.
The most underexplored field of investment risk management is financial decision-
making, which entails the psychological attributes of investors.

Future studies should examine investor sentiment, herd behavior, panic, and
other responses during financial crises to understand their implications for risk-
taking and portfolio rebalancing.

As the role of alternative investment assets grows, additional research on the
role of cryptocurrencies, DeFi, and other digital assets in portfolio diversification
should be encouraged. The collective investment funds could also be investigated
through their asset allocation to determine whether they portray themselves as
safe-haven instruments in times of financial turbulence.

The inclusion of Al-based predictive analytics and machine learning models
can enhance risk prediction in financial markets. Such technologies are then to
be reviewed in future research to streamline their application to dynamic risk
management in collective investments.

Provided it is suitable, it would be a valuable addition to the current effort in the
field of assessing investment risk, as Al-driven methods are effective in predicting
market crunches, credit risk exposures, and liquidity limitations.
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