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Abstract 

Global financial markets are increasingly shaped by the interaction of asset prices, 
macroeconomic fundamentals, monetary conditions, fiscal pressures, commodity 
markets and technological transformation. This study examines these interactions using 
an econometric framework implemented in EViews, with particular attention to market 
volatility and the presence of conditional heteroskedasticity. The empirical analysis 
covers eight reported financial and macroeconomic variables across 100 observations: 
technological adoption, unemployment, commodity prices, stock-exchange/market 
indices, global GDP, inflation, government-bond returns and related interest-rate 
measures. Descriptive statistics and correlation analysis are used to identify broad co-
movements, while the Augmented Dickey–Fuller (ADF) test is used to assess 
stationarity and an ARCH test is used to detect time-varying variance. The reported 
ARCH diagnostic strongly rejects the null hypothesis of homoskedasticity (F-statistic = 
405.0755; p < 0.001), supporting the use of a volatility model. The reported ADF result 
for government debt (p = 0.1039 at the initial lag specification) indicates non-
stationarity at the 10% level. A GARCH specification is subsequently used to examine 
volatility persistence, with the manuscript reporting statistically significant ARCH and 
GARCH terms. The findings support the view that global financial-market behaviour 
cannot be adequately represented by constant-variance assumptions. The study 
contributes by integrating market, macroeconomic and technology-related indicators 
within a single exploratory framework and by highlighting the importance of volatility-
sensitive modelling for investors, financial institutions and policymakers. Because the 
supplied manuscript does not contain the underlying dataset or complete coefficient 
output for every variable, the study preserves the reported empirical results and does not 
introduce unsupported numerical estimates. 
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1. Introduction 
Global financial markets operate as an interconnected system in which equity prices, exchange rates, 
interest rates, sovereign debt, commodity prices and macroeconomic expectations influence one 
another. The transmission of shocks across these markets has become more important as cross-border 
capital flows, non-bank financial institutions and digital technologies have expanded. Recent 
international assessments continue to identify elevated financial-stability risks associated with 
stretched asset valuations, sovereign-bond pressures, leverage and the increasing interconnectedness 
of non-bank financial intermediaries. The IMF's 2025 Global Financial Stability Report also 
emphasizes that macrofinancial uncertainty can raise funding costs and intensify exchange-rate 
volatility, while its April 2026 assessment highlights the potential for geopolitical shocks, inflation 
pressures and tighter financial conditions to amplify market stress (International Monetary Fund [IMF], 
2025, 2026). 

Against this background, understanding the behaviour of financial-market variables requires more than 
a simple examination of individual price series. Stock indices may respond to monetary -policy 
expectations; exchange rates can transmit external shocks; interest rates affect discount rates and 
borrowing costs; commodity prices can alter inflation expectations and corporate profitability; 
government debt can influence sovereign risk premia; unemployment provides information about 
economic slack; and technology adoption can affect productivity, market structure and investor 
expectations. 

The present study investigates these relationships using EViews-based econometric analysis. The 
original manuscript identifies stock indices, exchange rates and interest rates as central market 
indicators and combines them with commodity prices, global GDP, government debt, inflation, 
unemployment and technology adoption. The upgraded study retains that empirical scope while 
providing a clearer methodological sequence: descriptive analysis, correlation analysis, stationarity 
testing, ARCH diagnostics and GARCH-based volatility analysis. 

The principal contribution is therefore methodological and integrative. Rather than claiming causal 
effects that the supplied results cannot establish, the study focuses on co-movement, stationarity and 
conditional volatility. This distinction is important because correlation does not by itself imply 
causality, and a significant ARCH effect indicates changing variance rather than identifying the 
economic source of that variance. 

Research objectives 

• To examine the descriptive characteristics and broad movements of selected global financial and 
macroeconomic indicators. 

• To assess the pairwise relationships among the selected variables using correlation analysis. 

• To evaluate stationarity using the Augmented Dickey–Fuller test. 

• To determine whether the data exhibit conditional heteroskedasticity through an ARCH 
diagnostic. 

• To examine volatility persistence using a GARCH framework and discuss the implications for 
financial-market risk management. 

Research questions 

• How do selected financial and macroeconomic indicators move and co-move within the observed 
sample? 

• Which broad relationships are visible in the correlation structure? 
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• Are the selected series stationary at their tested levels? 

• Does the empirical evidence support time-varying volatility? 

• Does the GARCH specification indicate persistence in conditional variance? 

2. Literature Review 
Financial-market volatility has long been studied through models that allow the variance of returns to 
change over time. The ARCH/GARCH family is particularly useful because financial returns 
commonly display volatility clustering: relatively calm periods tend to be followed by calm periods, 
while turbulent periods tend to cluster together. The original manuscript's use of ARCH and GARCH 
is therefore consistent with the objective of identifying whether market risk is constant or time varying. 

Evidence from international markets also indicates that shocks in one segment can transmit to others. 
Sucháček et al. (2021), for example, examined integration among selected Central and Eastern 
European stock markets and the global market, illustrating how international financial linkages can 
strengthen the transmission of global shocks. Darmawan et al. (2020) examined crude-oil price shocks 
and stock-market performance in Indonesia, highlighting the relevance of commodity-market 
conditions for equity markets. Kumar and Aurora (2020) investigated stock-market cointegration 
between India and China, further supporting the importance of cross-market linkages. 

The literature also connects financial openness and capital-market development with the behaviour of 
emerging financial systems. Okafor et al. (2021) examined financial openness and capital-market 
development in sub-Saharan African economies. Khan et al. (2023) investigated market liquidity and 
calendar effects across Asian emerging markets, demonstrating that market microstructure and trading 
conditions can matter for observed market behaviour. 

More recent research and policy analysis place these econometric questions within a wider 
macrofinancial environment. The IMF's April 2025 Global Financial Stability Report notes that 
geopolitical risk events can reduce equity prices and increase sovereign risk premiums, while its 
October 2025 report identifies stretched valuations, sovereign-bond pressures and non-bank financial 
interconnections as important sources of vulnerability. The April 2026 report further emphasizes the 
possibility that geopolitical and inflation shocks can tighten global financial conditions and propagate 
through cross-border portfolio flows (IMF, 2025, 2026). 

A further strand of contemporary research examines the integration of traditional econometric volatility 
models with machine-learning approaches. Xu et al. (2024) describe GARCH as an established 
approach for financial-volatility modelling while exploring a hybrid GARCH-informed neural-network 
framework. Such developments do not make conventional GARCH obsolete; rather, they show that 
volatility modelling remains a central foundation for newer forecasting systems. 

3. Data and Methodology 

3.1 Data structure 
The original study reports 100 observations and identifies eight principal variables in the descriptive-
statistics output: technology adoption rate, unemployment rate, commodity price index, stock-
exchange index, global GDP, inflation rate, government-bond returns and stock-market index. The 
manuscript also discusses exchange rates and interest rates as core financial variables. Because the 
supplied document does not include the raw dataset, exact observation dates, country/market 
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definitions, frequency and source codes cannot be independently reconstructed. These details should 
be inserted from the original EViews workfile before final submission. 

Variable Role in analysis Expected analytical relevance 

Stock market / stock index Core market indicator 
Captures equity-market 
conditions and risk 

Exchange rate External financial indicator 
Captures currency-market 
movements and external shocks 

Interest rate Monetary/financial indicator 
Affects discount rates, 
financing costs and asset 
valuations 

Commodity price index 
Real/financial transmission 
indicator 

Can influence inflation, 
production costs and market 
expectations 

Global GDP Macroeconomic indicator 
Proxy for global economic 
activity 

Government debt / bond returns Fiscal and sovereign indicator 
Captures fiscal pressure and 
sovereign-market conditions 

Inflation rate Macroeconomic indicator 
Reflects price pressure and 
monetary-policy expectations 

Unemployment rate Labour-market indicator 
Reflects economic slack and 
cyclical conditions 

Technology adoption rate Structural indicator 
Captures technological 
transformation and potential 
productivity effects 

3.2 Econometric strategy 
The empirical sequence is designed to avoid treating a single statistical test as sufficient evidence of a 
financial relationship. First, descriptive statistics summarize central tendency and distributional 
characteristics. Second, a correlation matrix provides a preliminary view of co-movement. Third, the 
ADF test examines whether a series contains a unit root. Fourth, the ARCH test evaluates whether the 
residual variance is constant. Finally, a GARCH model is used when the evidence supports conditional 
heteroskedasticity. 

The standard GARCH(1,1) conditional-variance representation can be written as: 

h_t = ω + α ε²_(t−1) + β h_(t−1) 

where h_t is conditional variance, ω is the variance intercept, ε²_(t−1) is the lagged squared innovation 
and h_(t−1) is the lagged conditional variance. In a conventional covariance-stationary GARCH 
process, α measures the immediate response of volatility to new information and β captures persistence 
from previous conditional variance. A large α + β indicates persistent volatility, subject to the estimated 
model and parameter restrictions. 
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3.3 Hypotheses 
Hypothesis Statement 

H1 
The selected financial and macroeconomic 
variables exhibit statistically meaningful 
pairwise co-movement. 

H2 
At least one principal series is non-stationary at 
its tested level. 

H3 
The model residuals exhibit conditional 
heteroskedasticity. 

H4 
Conditional volatility is persistent over time, as 
represented by statistically significant GARCH 
dynamics. 

3.4 Methodological limitations 
The manuscript does not provide the raw data, complete EViews workfile, exact variable definitions, 
sample dates, lag-selection criteria, full ADF output for all variables, complete GARCH coefficients 
or post-estimation diagnostic statistics. Consequently, the upgraded article retains the reported findings 
but does not invent missing coefficients, p-values, sample periods or data sources. For publication, the 
author should append or archive the underlying dataset and EViews output so that the analysis is 
reproducible. 

4. Results and Findings 

4.1 Descriptive statistics 
The original EViews output reports descriptive statistics for 100 observations across the principal 
financial and macroeconomic variables. The output includes standard deviation, skewness, kurtosis, 
probability, sum and sum of squared deviations. These measures are useful for identifying dispersion 
and distributional characteristics, but they should be interpreted as descriptive evidence rather than 
causal evidence. 

 

Figure 1. Original EViews descriptive-statistics output 
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The graphical evidence in the manuscript indicates variation in interest and inflation rates, a generally 
increasing path in government debt, upward movement in the stock index over the observed sample 
and substantial growth in technology adoption. These observations provide a descriptive context for 
the subsequent volatility analysis; they do not, on their own, establish that one variable causes another. 

 

Figure 2. Original EViews graphical view of the financial data 

4.2 Correlation analysis 
The reported correlation matrix suggests several positive associations among commodity prices, global 
GDP, inflation, government debt, stock-market indicators and technology adoption. The manuscript 
also reports weaker relationships involving unemployment and interest-rate variables and a negative 
relationship between unemployment and the stock index. These results are consistent with the idea that 
financial markets and macroeconomic conditions move together, but correlation should not be 
interpreted as evidence of causality. 

 

Figure 3. Original EViews correlation table 
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Figure 4. Original EViews graphical representation of correlations 

4.3 ARCH test 
The ARCH diagnostic provides the clearest reported econometric result in the manuscript. The reported 
F-statistic is 405.0755 with a probability value of 0.0000. The null hypothesis of homoskedasticity is 
therefore rejected at conventional significance levels, indicating that the variance of the relevant 
residual process is not constant. The manuscript also reports an adjusted R-squared of 0.8048 for the 
ARCH auxiliary regression. This statistic should be understood as a property of the auxiliary test 
equation and not as evidence that the economic model explains 80.48% of market returns. 

 

 

Figure 5. Original EViews ARCH test output 
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Figure 6. Original EViews graphical representation of the ARCH output 

4.4 ADF unit-root test 
The reported ADF result for government debt gives a p-value of 0.1039 for the initial lag specification. 
At the 10% level, this does not provide sufficient evidence to reject the unit-root null hypothesis. The 
series is therefore treated as non-stationary under that reported specification. This finding has an 
important methodological implication: subsequent modelling should ensure that the dependent series 
and regressors meet the stationarity requirements of the selected specification, or that appropriate 
transformations/differencing or cointegration techniques are used where justified. 

 

Figure 7. Original EViews ADF test output for government debt 

A major improvement required for the final empirical version is to report the ADF test for every series 
used in the final model, together with the test specification (constant/trend), lag-selection rule and 
critical values. Testing one variable alone is insufficient to establish the stationarity properties of the 
complete system. 
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4.5 GARCH analysis 
The original manuscript reports statistically significant coefficients for the constant, lagged squared 
residual and lagged GARCH terms. This pattern is consistent with conditional volatility dynamics: new 
shocks affect current volatility while past conditional variance contributes to future volatility. The 
result supports the use of a GARCH-type model rather than a constant-variance assumption. 

 

Figure 8. Original EViews GARCH estimation output 

 

Figure 9. Original EViews graphical representation of conditional volatility 

For a final journal version, the complete GARCH table should report coefficient estimates, standard 
errors, z-statistics, probability values and the α + β persistence measure. It should also include a residual 
diagnostic, such as a post-estimation ARCH-LM test, and state the assumed error distribution. These 
items are necessary to establish that the selected specification is statistically adequate rather than 
merely significant in its individual parameters. 
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5. Discussion 
The combined evidence points toward an interconnected and volatility-sensitive financial environment. 
The descriptive and correlation results indicate that market indicators and macroeconomic variables 
move together in several dimensions. The ARCH result then provides formal evidence that variance is 
not constant. This is particularly relevant for financial decision-making because risk-management 
systems based on a fixed variance assumption may underestimate risk during turbulent periods. 

The findings are also consistent with the broader international financial-stability literature. The IMF's 
recent assessments emphasize that geopolitical shocks, sovereign-debt pressures, stretched asset 
valuations, non-bank financial interconnections and changes in global financial conditions can 
reinforce one another. The April 2026 Global Financial Stability Report specifically notes that shocks 
can propagate through cross-border portfolio flows and affect emerging markets with weaker buffers 
(IMF, 2026). The present study's volatility-oriented framework is therefore relevant to a financial 
environment in which shocks may be transmitted across asset classes and jurisdictions. 

The correlation findings involving commodity prices, inflation and market indicators also have an 
economic interpretation. Commodity-price movements can affect production costs and inflation 
expectations, while inflation can influence monetary-policy expectations and discount rates. Similarly, 
government debt and bond-market conditions can influence sovereign risk and financing costs. These 
channels suggest why a multi-variable framework is preferable to examining the stock market in 
isolation. 

The negative association reported between unemployment and the stock index should be interpreted 
cautiously. Equity prices are forward-looking and may respond to expected future activity rather than 
current labour-market conditions. Thus, the correlation is informative but cannot identify the direction 
or timing of the underlying economic mechanism. 

Technology adoption is another important structural variable. The manuscript reports substantial 
growth in technology adoption and positive associations with several market indicators. This may 
reflect productivity expectations, financial innovation and changes in market participation. However, 
the available results do not permit a causal claim that technology adoption directly increases market 
performance. A future study could examine this relationship using a more explicitly defined technology 
index and a dynamic causal framework. 

6. Managerial and Policy Implications 
For investors 

Investors should incorporate time-varying volatility into portfolio allocation, stress testing and risk 
limits. A significant ARCH effect indicates that risk can change over time, making static volatility 
assumptions potentially inadequate. 

For financial institutions 

Banks, asset managers and other financial intermediaries should monitor cross-market indicators, 
especially interest rates, exchange rates, sovereign yields and commodity prices, because shocks can 
be transmitted across markets. 

For policymakers 

Monetary and fiscal authorities should monitor interactions among inflation, interest rates, government 
debt and financial-market volatility. Recent IMF assessments underline the importance of resilience, 
liquidity and macroprudential safeguards when market conditions become stressed. 
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For researchers 

Future studies should use fully documented time-series data, test all variables for stationarity, compare 
alternative volatility specifications such as EGARCH/GJR-GARCH where appropriate, and conduct 
out-of-sample forecasting tests. 

7. Conclusion 
This study examined selected global financial and macroeconomic indicators using an EViews-based 
econometric framework. The analysis incorporated stock-market indicators, exchange rates, interest 
rates, commodity prices, global GDP, government debt, inflation, unemployment and technology 
adoption. Descriptive and correlation evidence indicated substantial co-movement among several 
variables, while the reported ARCH diagnostic provided strong evidence against constant residual 
variance. The reported ADF result for government debt indicated non-stationarity at the tested 
specification, reinforcing the need for careful time-series treatment. The reported GARCH results 
further indicated significant volatility dynamics. 

The central implication is that global financial markets should be understood as interconnected, 
dynamic systems in which risk changes over time. For practitioners, this supports the use of volatility-
sensitive risk management. For policymakers, it emphasizes the importance of monitoring cross-market 
transmission and macrofinancial vulnerabilities. For researchers, it demonstrates the value of 
combining descriptive, stationarity and conditional-volatility diagnostics rather than relying on 
correlation alone. 

The main limitation is data transparency. The supplied manuscript contains EViews figures and 
selected reported statistics but not the underlying dataset or complete estimation tables. Accordingly, 
this upgraded version deliberately avoids fabricating missing numerical results. Before final 
publication, the author should insert the exact sample period, data sources, variable definitions, full 
ADF results, complete GARCH coefficients, model diagnostics and—preferably—the underlying 
dataset or a reproducibility appendix. 

8. Limitations and Future Research 
• The underlying dataset and exact sample period were not included with the supplied manuscript, 
limiting independent verification. 

• The reported ADF evidence is incomplete because stationarity results for all variables are not 
available in the manuscript. 

• The supplied GARCH output is described but the complete coefficient table is not available in editable 
form. 

• The study is primarily exploratory and does not establish causal relationships. 

• Future work should use a clearly defined country/global index structure, documented data sources, 
consistent frequencies and a longer sample where available. 

• Future research could compare GARCH, EGARCH and GJR-GARCH specifications and evaluate 
out-of-sample volatility forecasts using MAE, RMSE or QLIKE-type measures. 

• Technology adoption should be operationalized using a transparent and reproducible index rather than 
a general rate. 
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