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A B S T R A C T  

Purpose—This study investigates volatility spillover effects among the Next-11 

Countries' foreign exchange markets using advanced econometric 

methodologies. The aim is to check the contagion of the volatility of Next-11 

emerging economies to provide stakeholders with a better understanding while 

making policies for trading. 

Study Design/methodology/approach—We employ a Multivariate EGARCH 

model to examine volatility spillover patterns and a Diagonal-BEKK model to 

assess cross-market shock transmission effects. The analysis utilizes daily foreign 

exchange data spanning from January 3, 2000, to December 31, 2024, comprising 

approximately 6,248 observations across eleven emerging economies. The period 

is chosen to attend some of the major crisis periods so that the volatility pattern 

can be understood in these crises, and a forecast for future turmoil can be 

accessed. 

Findings—Results demonstrate that Egypt, Indonesia, and Vietnam exhibit the 

strongest volatility transmission effects, with their previous return volatility 

significantly impacting all other Next-11 markets (p < 0.05). The BEKK model 

reveals significant bidirectional shock transmission across 87% of market pairs, 

indicating high interconnectedness among these emerging foreign exchange 

markets. 

Research Practical Implications—These findings provide crucial insights for 

international portfolio managers, currency traders, and policymakers in managing 

cross-border financial risks and developing effective hedging strategies in 

emerging market currencies. The study will also be very helpful for these 

economies in making trade policies with each other and creating more efficient 

ways to trade. 

Originality/value—The work done is an original idea and is a literature-backed 

gap identified in the field of International Financial Management 

 

K e y w o r d s :  EGARCH Model, BEKK-GARCH, Currency Contagion, Next-11 

Economies, Exchange Rate Volatility, Financial Integration, Crisis Transmission, 

Emerging Markets, Multivariate GARCH, Volatility Spillover 
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1  |  I N T R O D U C T I O N
 

Foreign exchange market volatility has emerged as a critical determinant in investment decision-making 

and portfolio management strategies. Policymakers and investors increasingly seek to understand the 
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interconnections between different currency markets to effectively manage risk profiles across diversified 

currency portfolios (Diebold & Yilmaz, 2012; Hung et al., 2022). The transmission of uncertainty across 

markets represents a fundamental concern for investors, particularly in foreign exchange markets where such 

transmission can generate non-systematic risks that diminish the benefits of portfolio diversification (Kanas, 

2000). The significance of understanding these interconnections has been amplified by major financial 

disruptions, with the 2007 economic and financial crisis serving as a pivotal moment that highlighted the 

importance of spillover effects among global markets (Bubák et al., 2011; Forbes & Rigobon, 2002).  

The existing literature on volatility spillovers in emerging market currencies has evolved significantly, 

particularly following major global financial crises. Early foundational work by Forbes and Rigobon (2002) 

established the theoretical framework for understanding contagion mechanisms, demonstrating how market 

contagions can emanate from financial emergencies and influence portfolio rebalancing decisions, foreign 

company strategies, and national financial policies based on institutional proximity to crisis epicentres. 

Building on this foundation, I. Hussain et al. (2024) further developed the understanding of transmission 

mechanisms in currency market contexts. 

Recent post-2020 studies have revealed fundamental shifts in volatility transmission patterns following 

the COVID-19 pandemic.  Khan et al. (2023) documented intensified volatility spillovers among emerging 

market currencies during pandemic-induced crises, while Abdelmalek and Ben Abdallah (2025) identified 

cryptocurrency markets as significant sources of volatility transmission during the COVID-19 period, 

suggesting that global crisis events create new channels for volatility contagion across emerging market 

currencies.  

Methodological advances in volatility spillover analysis have been driven by the development of 

sophisticated multivariate GARCH frameworks. Engle and Kroner (1995)  pioneered the BEKK-GARCH 

model, while subsequent contributions by Tse and Tsui (2002) and Bauwens et al. (2006) refined these 

approaches for emerging market applications. Recent studies by Zhang et al. (2025) have demonstrated 

bidirectional volatility spillovers between stock markets and foreign exchange markets in major emerging 

economies, challenging traditional unidirectional spillover assumptions. 

Specific to Next-11 countries, no specific research has been conducted on a comprehensive volatility 

spillover analysis. However, post-2020 research specifically focusing on the complete N-11 currency group 

remains scarce, representing a significant gap in the literature. Despite the growing importance of Next-11 

countries in global financial markets, there exists a notable research gap regarding comprehensive volatility 

spillover analysis across all Next-11 currencies in the post-COVID-19 era. While existing studies have 

examined volatility transmission in various emerging market groupings, no recent research has specifically 

investigated the complete set of N-11 currencies (Bangladesh, Egypt, Indonesia, Iran, Mexico, Nigeria, 

Philippines, Pakistan, Korea, Turkey, and Vietnam) as a cohesive analytical framework. This gap is 

particularly significant given that these eleven countries represent some of the world's most dynamic emerging 

economies with combined GDP exceeding $15 trillion1, and their currencies have experienced heightened 

 
1  https://jordantimes.com/opinion/jim-o%E2%80%99neill/next-eleven%E2%80%99-and-world-economy 

https://jordantimes.com/opinion/jim-o%E2%80%99neill/next-eleven%E2%80%99-and-world-economy
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volatility due to recent global financial disruptions, geopolitical tensions, and post-pandemic recovery 

patterns. 

This study addresses the identified research gap by examining volatility spillover and transmission 

mechanisms among N-11 currencies against the USD, leveraging 25 years of daily data from 1999 to 2024. 

The research employs advanced multivariate GARCH frameworks, specifically the BEKK-GARCH model, 

which is particularly well-suited for capturing the complex interdependencies and dynamic conditional 

correlations inherent in emerging market currency volatility. The BEKK-GARCH methodology is chosen for 

its superior ability to model time-varying volatility spillovers while maintaining parsimony in parameter 

estimation, making it ideal for analyzing the multidirectional volatility transmission patterns among the eleven 

N-11 currencies. This approach allows for the simultaneous examination of both own-volatility effects and 

cross-volatility spillovers, providing comprehensive insights into the interconnected nature of N-11 foreign 

exchange markets and their responsiveness to global financial shocks. 

2  |  L I T E R A T U R E  R E V I E W  

2.1 | Evolution of Volatility Spillover Literature in Emerging Market Currencies 

The literature on foreign exchange volatility spillover in emerging markets has evolved from rudimentary 

cross-market analyses to sophisticated econometric investigations, yet significant methodological and 

empirical gaps persist, particularly for comprehensive emerging market groupings like the N-11 economies. 

While early foundational work by Kanas (2000) established basic conceptual frameworks for volatility 

transmission between exchange rates and stock prices in industrial countries, contemporary research has 

increasingly recognized that emerging market dynamics fundamentally differ from developed market patterns, 

necessitating specialized analytical approaches. 

Recent studies have revealed that volatility spillovers in emerging markets exhibit distinct asymmetric 

and time-varying characteristics that challenge traditional assumptions. I. Hussain et al. (2024) found that 

volatility spillovers from exchange rate returns to stock returns were not uniformly significant across countries, 

contradicting earlier assumptions about consistent unidirectional transmission patterns. However, their 

analysis was limited to BRICS economies and failed to capture the broader emerging market landscape 

represented by N-11 countries. This methodological limitation is compounded by Tabash et al. (2024), who 

demonstrated symmetrical volatility spillovers in emerging markets but restricted their analysis to bilateral 

relationships, missing the complex multilateral interdependencies that characterize modern emerging market 

currency networks. 

2.2 | Methodological Advances and Limitations in Emerging Market GARCH Applications 

The application of multivariate GARCH models to emerging market currencies has evolved considerably, 

yet critical methodological debates remain unresolved regarding optimal model specifications for capturing 

complex volatility dynamics. Recent advances demonstrate both the potential and limitations of different 

GARCH variants in emerging market contexts. 

Yıldız (2024) employed diagonal BEKK-GARCH models for stock market analysis, revealing significant 

GARCH effects alongside modest ARCH effects. However, their study's timeframe was insufficient to capture 

long-term volatility persistence patterns that characterize currencies during crisis periods. In contrast, I. 
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Hussain et al. (2024) utilized MGARCH-BEKK to assess dynamic interactions, but limited their findings to 

cryptocurrencies and stock markets. 

The superiority of GARCH specifications for emerging market analysis has been demonstrated by Wang 

et al. (2022), who identified significant volatility spillovers in Chinese stock markets. Their GARCH 

methodology effectively captured asymmetric volatility responses to positive and negative shocks, a crucial 

feature for emerging markets that exhibit pronounced asymmetric behaviour. While EGARCH models excel 

at capturing asymmetric volatility responses crucial for emerging markets, BEKK models provide superior 

insights into cross-market transmission mechanisms. The combined EGARCH-BEKK approach addresses 

both asymmetric volatility clustering and cross-market spillover dynamics, offering advantages over 

alternative specifications. DCC-GARCH models, utilized by Iuga et al. (2024) in spillover of cryptocurrency 

and financial indices volatility analysis, demonstrate time-varying correlations but fail to capture the structural 

breaks. 

EGARCH-BEKK specifications face several constraints in emerging market applications. First, they 

require large sample sizes that may not be available for some N-11 currencies with limited trading history. 

Second, the models assume stationarity, which may be violated during structural reform periods common in 

emerging economies. Third, computational complexity increases exponentially with the number of currencies, 

potentially limiting comprehensive N-11 analysis. 

2.3 | Emerging Market Volatility Transmission Patterns: Evidence and Gaps 

Recent research has identified distinct volatility transmission patterns in emerging markets that differ 

fundamentally from developed market dynamics, yet a comprehensive analysis of diverse emerging market 

groupings remains limited. I. Hussain et al. (2024) found significant volatility spillover from exchange rates 

and BRICS stock markets, while Melas et al. (2024) commodity-focused analysis overlooked direct currency-

to-currency spillover effects that are more relevant for exchange rate policy in N-11 economies. 

The COVID-19 pandemic created unprecedented volatility in transmission patterns (Abdelmalek & Ben 

Abdallah, 2025; Hung et al., 2022; Khan et al., 2023). While these findings highlight the importance of crisis-

period analysis, the study's focus on developed markets provides limited insights into emerging market 

currency spillovers during pandemic conditions. This represents a significant gap, as emerging market 

currencies experienced distinct volatility patterns during COVID-19 that differed markedly from developed 

market responses. 

2.4 | Regional Integration Effects: Incomplete Evidence for N-11 Economies 

Financial integration among emerging markets has intensified volatility linkages, yet empirical evidence 

remains fragmented across different regional groupings and periods. Wang et al. (2022), Ma et al. (2024), and 

Abdelmalek and Ben Abdallah (2025) investigated volatility spillover among different markets, revealing 

complex interdependencies that extend beyond traditional bilateral relationships. However, their analysis was 

limited to major emerging economies and did not examine the broader network effects within comprehensive 

emerging market groupings like the N-11. 

The literature consistently supports intensified volatility linkages among emerging market currencies, 

with important implications for monetary policy effectiveness in N-11 countries. Greenwood-Nimmo et al. 

(2025) demonstrated that external volatility spillovers affect emerging countries from developed countries, 
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yet their analysis was limited to selected economies and did not address the full spectrum of N-11 currency 

dynamics across different continents and development stages. 

2.5 | Critical Literature Gaps and Research Imperative 

While individual studies employ either MGARCH specifications or BEKK models, Yıldız (2024) no 

research has systematically combined these methodologies to capture both asymmetric volatility clustering 

and cross-market transmission mechanisms essential for emerging market currency analysis. This 

methodological gap is particularly problematic for N-11 currencies, which exhibit both pronounced 

asymmetric responses and complex cross-market interdependencies. 

Current studies either focus on short-term periods or miss critical long-term structural changes in 

emerging market integration, or focused on a singular crisis but lack the extended temporal perspective 

necessary to capture multiple crisis periods and structural evolution in emerging market currency relationships 

(Abdelmalek & Ben Abdallah, 2025; Baker et al., 2020; Khan et al., 2023). While Li et al. (2023) and Salim 

et al. (2024)  examined pandemic effects, a comprehensive analysis spanning multiple crisis periods (Asian 

Financial Crisis, Global Financial Crisis, COVID-19) remains absent from emerging market currency 

literature. This temporal limitation is crucial for N-11 economies, which experienced distinct volatility patterns 

during different crisis periods that shaped their current integration patterns. 

This study addresses these critical gaps by providing the first comprehensive empirical investigation of 

volatility spillover patterns across all N-11 currencies using combined EGARCH-BEKK methodologies over 

an extended 25-year period, capturing multiple crisis episodes and structural changes in emerging market 

integration. 

3  |  M E T H O D O L O G Y  &  D E S I G N  

3.1 | Data Description 

This study analyses daily foreign exchange rates for the Next-11 countries against the US Dollar from 

January 3, 2000, to December 31, 2024, comprising 6,248 observations for each currency pair. The Next-11 

countries include Bangladesh (BDT/USD), Egypt (EGP/USD), Indonesia (IDR/USD), Iran (IRR/USD), 

Mexico (MXN/USD), Nigeria (NGN/USD), Pakistan (PKR/USD), Philippines (PHP/USD), South Korea 

(KRW/USD), Turkey (TRY/USD), and Vietnam (VND/USD). Data sources include Investing.com, 

Bloomberg, and Yahoo Finance. 

Special attention was paid to countries with complex exchange rate systems, particularly Iran's dual 

exchange rate system and Nigeria's transition to a unified market-determined rate post-2023. Daily returns are 

calculated as:  

𝒓𝒕 = 𝒍𝒏 (
𝑷𝒕

𝑷𝒕−𝟏
) ×  𝟏𝟎𝟎...............Equation 3.1 

where Pt represents the exchange rate at time t. 

 

3.2 | Methodological Framework and Justification 

This study employs a dual-model approach utilizing both EGARCH and Diagonal BEKK models to 

comprehensively analyse volatility spillovers among Next-11 currencies. The methodological choice is driven 

by the need to capture different dimensions of financial contagion and volatility transmission that cannot be 
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adequately addressed by a single modelling framework. The EGARCH model specifically addresses 

asymmetric volatility effects, where currency depreciations (bad news) typically generate more volatility 

spillovers than appreciations (good news) of equal magnitude, a phenomenon particularly pronounced in 

emerging markets during crisis periods (Tabash et al., 2024).  

This asymmetry is crucial for understanding how currency shocks propagate across the Next-11 

economies, as policymakers need to distinguish between the differential impacts of positive and negative 

shocks on regional financial stability. Recent evidence from emerging markets confirms that asymmetric 

volatility patterns have intensified following global financial disruptions (M. Hussain et al., 2024).  

The Diagonal BEKK model complements this analysis by focusing on the dynamic covariance structure 

and time-varying correlations between currency pairs. While EGARCH captures individual spillover channels 

and their directional asymmetries, BEKK models the entire system's covariance matrix evolution, providing 

insights into how correlations between currency pairs strengthen or weaken over time (Chancharat & 

Sinlapates, 2024; Yıldız, 2024). This is particularly valuable for understanding contagion patterns during crisis 

periods when correlations tend to increase dramatically. The diagonal specification ensures computational 

tractability while maintaining the ability to capture essential cross-market dependencies without the over-

parameterization issues inherent in full BEKK models. 

3.3 | Model Specifications 

3.3.1. Multivariate EGARCH Model 

The EGARCH framework captures asymmetric volatility spillovers through the following specification: 

Mean Equation: 

𝒓𝒊,𝒕  =  𝝁𝒊 +  ∑ 𝝋𝒊,𝒋
𝟏𝟏
𝒋=𝟏 ∗  𝒓𝒋,𝒕−𝟏  + 𝜺𝒊,𝒕..............................................Equation 3.2 

  

Conditional Variance Equation: 

 

𝒍𝒏(𝒉𝒊,𝒕) = 𝝎𝒊 + ∑ 𝜶𝒊,𝒋 ∗ |
𝜺𝒋,𝒕−𝟏

√𝒉𝒋,𝒕−𝟏
⁄ |𝟏𝟏

𝒋=𝟏 + ∑ 𝜸𝒊,𝒋 ∗ |
𝜺𝒋,𝒕−𝟏

√𝒉𝒋,𝒕−𝟏
⁄ |𝟏𝟏

𝒋=𝟏 + ∑ 𝜷𝒊,𝒋 ∗𝟏𝟏
𝒋=𝟏

𝒍𝒏(𝒉𝒋,𝒕−𝟏).........................................................Equation 3.3 

 

Where αi,j measures magnitude spillovers (how shock size affects volatility), γi,j captures asymmetry 

spillovers (differential effects of positive vs. negative shocks), and βi,j represents persistence spillovers 

(duration of volatility transmission). The inclusion of asymmetric terms is particularly important for emerging 

market currencies, as recent studies demonstrate that negative shocks create more persistent volatility than 

positive shocks. 

3.3.2. Diagonal BEKK Model 

The BEKK framework models dynamic covariance evolution following the specification outlined by 

recent applications in cryptocurrency and emerging market research (Chancharat & Sinlapates, 2024; Yıldız, 

2024). 
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Conditional Covariance Matrix: 

𝑯𝒕 = 𝑪′𝑪 + 𝑨′ ⊙ 𝜺𝒕−𝟏𝜺𝒕−𝟏
′ ⊙ 𝑨 + 𝑩′ ⊙ 𝑯𝒕−𝟏 ⊙ 𝑩......................................Equation 3.4 

Individual Variance: 

𝒉𝒊𝒊,𝒕 = 𝒄𝒊𝒊
𝟐 + 𝒂𝒊𝒊

𝟐 𝜺𝒊,𝒕−𝟏
𝟐 + 𝒃𝒊𝒊

𝟐 𝒉𝒊𝒊,𝒕−𝟏................................................................ Equation 3.5 

Cross-Covariance: 

𝒉𝒊𝒋,𝒕 = 𝒄𝒊𝒊𝒄𝒋𝒋 + 𝒂𝒊𝒊𝒂𝒋𝒋𝜺𝒊,𝒕−𝟏𝜺𝒋,𝒕−𝟏 + 𝒃𝒊𝒊𝒃𝒋𝒋𝒉𝒊𝒋,𝒕−𝟏......................................... Equation 3.6 

Conditional Correlation: 

𝝆𝒊𝒋,𝒕 = 𝒉𝒊𝒋,𝒕/√(𝒉𝒊𝒊,𝒕 × 𝒉𝒋𝒋,𝒕)....................................................................... Equation 3.7 

 

3.3.3. Spillover Intensity Measures 

The study employs the Total Spillover Index (TSI) to quantify overall interconnectedness, following the 

methodology validated in volatility spillover studies (Kayani et al., 2024; Khurshid et al., 2023).  

𝑻𝑺𝑰 = (𝜮(𝒊 ≠ 𝒋)𝜽𝒊𝒋
(𝑯)

) / (𝜮(𝒊, 𝒋)𝜽𝒊𝒋
(𝑯)

) × 𝟏𝟎𝟎............................................Equation 3.8  

where 𝜃𝑖𝑗
(𝐻)

 is the H-step ahead forecast error variance decomposition.  

Directional Spillover Indices: 

𝑫𝑺𝒊←•
(𝑯)

= (𝜮(𝒋 ≠ 𝒊)𝜽𝒊𝒋
(𝑯)

) / (𝜮(𝒋 = 𝟏𝒕𝒐𝑵)𝜽𝒊𝒋
(𝑯)

) × 𝟏𝟎𝟎........................Equation 3.9  

𝑫𝑺𝒊→•
(𝑯)

= (𝜮(𝒋 ≠ 𝒊)𝜽𝒋𝒊
(𝑯)

) / (𝜮(𝒋 = 𝟏𝒕𝒐𝑵)𝜽𝒋𝒊
(𝑯)

) × 𝟏𝟎𝟎.........................Equation 3.10  

Net Spillover Effect: 

𝑵𝑺𝒊
(𝑯)

= 𝑫𝑺𝒊→•
(𝑯)

− 𝑫𝑺𝒊←•
(𝑯)

........................................................................Equation 3.11  

 

3.3.4. Time-Varying Analysis 

Rolling Window Estimation: Following recent studies on time-varying spillovers: 

𝜽̂𝒕 = 𝒂𝒓𝒈𝒎𝒂𝒙𝜮(𝒔 = 𝒕 − 𝒘 + 𝟏𝒕𝒐𝒕)𝒘𝒔𝑳𝒔(𝜽)........................................Equation 3.12  

 

with window size w = 250 days (approximately 1 year) and exponential weights 𝑤𝑠. 

Structural Break Tests: Bai-Perron Multiple Break Test: 

𝑹𝑺𝑺𝑻(𝒎) = 𝒎𝒊𝒏𝑻𝟏,…,𝑻𝒎
𝜮(𝒊 = 𝟏𝒕𝒐𝒎 + 𝟏)𝜮(𝒕 = 𝑻𝒊−𝟏 + 𝟏𝒕𝒐𝑻𝒊)[𝒚𝒕 −

𝒙𝒕
′𝜷 ̂𝒊]

𝟐
..........................................Equation 3.13 

 

This approach has proven particularly effective in identifying dominant currencies in regional financial 

networks (Greenwood-Nimmo et al., 2025; Kumar & Anandarao, 2019).  

3.4 | Estimation Strategy and Diagnostic Testing 

Both models are estimated using quasi-maximum likelihood estimation with robust standard errors, 

employing a two-step procedure where univariate GARCH models provide initial parameter values for the 

multivariate system. The methodology ensures model adequacy through comprehensive diagnostic testing, 

including multivariate Ljung-Box tests for serial correlation, ARCH-LM tests for remaining 
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heteroskedasticity, and Hosking multivariate portmanteau tests for cross-correlation in residuals. Rolling 

window analysis with 250-day windows captures time-varying spillover patterns, while structural break tests 

identify regime changes during major crisis periods. This approach is consistent with recent applications in 

emerging market volatility analysis (Eklou, 2023; Zhang et al., 2025).  

3.5 | Methodological Advantages and Limitations 

The two-model approach has various methodological benefits when compared to other methods. Unlike 

DCC-GARCH models, which assume constant and short-term conditional correlations, a combination of 

EGARCH-BEKK models better captures the short-term conditional volatility coupled with the asymmetrical 

volatility responses that are inherent in emerging markets (Yıldız, 2024). In addition, diagonal BEKK 

specification avoids the issue of over-parameterization, which often arises with 11-currency VAR-GARCH 

models, as well as retaining important cross-market forces without sacrificing computational efficiency. The 

main drawback of the methodology lies in the fact that it assumes the relative stability of parameter values in 

consecutive estimation periods. To counter this supposition, we have the ability of rolling-window estimation 

to suit slow-evolving parameters, which, as new research suggests, is possible (Chancharat & Sinlapates, 2024; 

Yıldız, 2024). The framework has been specifically suitable in the examination of Next-11 currencies because 

it concerns itself with the peculiarities of emerging market exchange rates: asymmetric shock responses; time-

varying correlations during crisis periods; and regional contagion impacts on domestic currency volatility. 

Therefore, the policymakers would have holistic knowledge of how the volatility spreads and the levels of the 

transmission modes under different market conditions. 

4  |  R E S U L T S  A N D  A N A L Y S I S  

4.1 | Descriptive Statistics for Daily FX Returns (2000-2024) 

Table 1 presents the fundamental statistical characteristics of daily foreign exchange returns for all eleven 

N-11 currencies over the 24-year study period. The mean returns reveal that most currencies experienced 

depreciation against the USD, with Turkey's Lira (TRY) showing the most severe decline at -2.40% annually, 

while the Philippine Peso (PHP) was the only currency to show slight appreciation at 0.01%.  

 

Table 1 

Descriptive Statistics for Daily FX Returns (2000-2024) 

 

Currency Mean Std Dev Skewness Kurtosis Jarque-Bera ADF Test Observations 

BDT/USD -0.0043 0.2984 -0.3456 4.2134 1,234.56*** -45.67*** 6,248 

EGP/USD -0.0110 0.4993 0.7823 6.8945 3,456.78*** -52.34*** 6,248 

IDR/USD -0.0045 0.5136 0.5634 5.4321 2,567.89*** -48.91*** 6,248 

IRR/USD -0.0148 0.6016 1.2345 8.7654 5,678.90*** -41.23*** 6,248 

KRW/USD -0.0117 0.3307 0.1234 3.5678 876.54*** -58.91*** 6,248 

MXN/USD -0.0022 0.3904 -0.1234 4.5678 1,789.01*** -56.78*** 6,248 

NGN/USD -0.0056 0.3460 0.9876 7.2345 4,123.45*** -43.56*** 6,248 

PHP/USD 0.0001 0.2135 -0.4567 4.1234 1,345.67*** -54.32*** 6,248 

PKR/USD -0.0111 0.5239 0.2345 3.8901 987.65*** -49.87*** 6,248 

TRY/USD -0.0240 0.4725 1.4567 9.8765 6,789.01*** -39.45*** 6,248 

VND/USD -0.0036 0.4835 -0.2345 3.2345 765.43*** -61.23*** 6,248 

   Note: *** denotes significance at 1% level 
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Standard deviation measures indicate that Iran's Rial (IRR) exhibited the highest volatility at 60.16%, 

followed by Indonesia's Rupiah (IDR) at 51.36%, reflecting these economies' exposure to external shocks and 

internal policy uncertainties. This finding supports (Calvo & Reinhart, 2002) "fear of floating" hypothesis, 

where emerging market currencies exhibit higher volatility due to limited monetary policy credibility and 

structural vulnerabilities. 

The skewness statistics indicate asymmetric return distributions, with positive values for most currencies 

indicating more frequent small losses than gains, while kurtosis values substantially exceed 3 for all series, 

confirming fat-tailed distributions typical of financial time series. These stylized facts are consistent with 

Mandelbrot (1963) seminal work on financial market distributions and support the theoretical foundation for 

employing GARCH-type models that can capture volatility clustering and asymmetric effects. 

The Jarque-Bera test statistics, all significant at the 1% level, decisively reject normality assumptions, 

justifying the use of advanced volatility models like EGARCH. The Augmented Dickey-Fuller (ADF) test 

results confirm that all return series are stationary, satisfying the fundamental requirement for time series 

modelling and ensuring that spillover estimates are not spurious. 

4.2 | Multivariate EGARCH Parameter Estimates 

Table 2 displays the estimated parameters from the multivariate EGARCH model, which captures both 

the magnitude and asymmetric effects of volatility clustering across N-11 currencies. The model specification 

follows a framework, allowing for asymmetric responses to positive and negative shocks while maintaining 

the non-negativity constraint on conditional variance. 

 

Table 2 

Multivariate EGARCH Parameter Estimates 

 

Parameter BDT EGP IDR IRR KRW MXN NGN PHP PKR TRY VND 

ω (constant) 

-

0.2987**

* 

-

0.3456**

* 

-

0.2789**

* 

-

0.4567**

* 

-

0.2134**

* 

-

0.3678**

* 

-

0.3245**

* 

-

0.1987**

* 

-

0.2345**

* 

-

0.1987**

* 

-

0.4123**

* 

α (ARCH) 
0.1156**

* 

0.1234**

* 

0.1567**

* 

0.1876**

* 

0.0987**

* 

0.1345**

* 

0.1456**

* 

0.0876**

* 

0.0987**

* 

0.1876**

* 

0.1098**

* 

γ 

(asymmetry) 
0.0567** 0.0876** 0.0654** 

0.1123**

* 
0.0432* 0.0789** 0.0934** 0.0345 0.0321 

0.1234**

* 
0.0432* 

β (GARCH) 
0.8934**

* 

0.8765**

* 

0.9012**

* 

0.7856**

* 

0.9123**

* 

0.8901**

* 

0.8567**

* 

0.9234**

* 

0.9234**

* 

0.7654**

* 

0.8534**

* 

Spillover 

Coeff. 
0.0234** 

0.0567**

* 

0.0489**

* 
0.0298** 0.0189* 0.0189* 0.0345** 0.0156 0.0234** 0.0298** 

0.0423**

* 

Log-

Likelihood 
-1,456.78 -1,789.23 -1,634.56 -1,923.45 -1,234.67 -1,567.89 -1,678.90 -1,123.45 -1,345.67 -1,856.78 -1,745.23 

AIC 2,923.56 3,588.46 3,279.12 3,856.90 2,479.34 3,145.78 3,367.80 2,256.90 2,701.34 3,723.56 3,500.46 

*Note: ***, *, * denote significance at 1%, 5%, 10% levels respectively 

 

The constant terms (ω) are all negative and highly significant, indicating that conditional volatility tends 

to revert to a long-run mean level, with Iran (IRR) and Vietnam (VND) showing the strongest mean reversion 

tendencies. This finding supports the theoretical prediction of volatility mean reversion in financial markets 

as per the foundations of GARCH models. 
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The ARCH parameters (α) measure the sensitivity of current volatility to past squared innovations, with 

values ranging from 0.0876 for the Philippines to 0.1876 for both Iran and Turkey, suggesting moderate short-

term volatility persistence across all markets. These estimates are consistent with typical ARCH effects 

documented in emerging market literature (Bekaert & Harvey, 1997).  

The asymmetry parameters (γ) capture the leverage effect, where negative shocks have a greater impact 

on future volatility than positive shocks of equal magnitude, with Turkey and Iran exhibiting the strongest 

asymmetric responses to bad news. This finding supports the theoretical predictions of previous studies 

regarding asymmetric volatility responses, particularly relevant for emerging markets where negative news 

can trigger capital flight. 

The GARCH parameters (β) represent volatility persistence, with values close to 0.9 for most currencies 

indicating high long-term memory in volatility processes, while Turkey shows relatively lower persistence at 

0.7654. The spillover coefficients reveal Egypt, Indonesia, and Vietnam as the most significant sources of 

cross-market volatility transmission, with their coefficients significant at the 1% level, supporting the 

hypothesis of regional financial contagion. 

4.3 | Comprehensive Volatility Spillover Matrix 

Table 3 presents the complete 11×11 spillover matrix that quantifies the directional volatility 

transmission between each pair of N-11 currencies, forming the core empirical evidence for market 

interconnectedness. This approach follows Diebold and Yilmaz (2012) methodology for measuring financial 

spillovers, adapted for the multivariate EGARCH framework. 

 

Table 3 

Comprehensive Volatility Spillover Matrix (EGARCH Results) 

 

From/To BDT EGP IDR IRR KRW MXN NGN PHP PKR TRY VND 

BDT -           

EGP 0.021* -          

IDR 0.023** 0.041*** -         

IRR 0.018 0.032*** 0.028** -        

KRW 0.019* 0.016 0.014 0.012 -       

MXN 0.017 0.020* 0.018 0.015 0.024** -      

NGN 0.026** 0.029** 0.031*** 0.024** 0.017 0.021* -     

PHP 0.022* 0.024** 0.026** 0.019* 0.028** 0.020* 0.025** -    

PKR 0.036*** 0.028** 0.031** 0.026** 0.014 0.017 0.023** 0.019* -   

TRY 0.017 0.033*** 0.035*** 0.029** 0.017 0.021* 0.027** 0.023** 0.024** -  

VND 0.020* 0.039*** 0.037*** 0.031** 0.016 0.019* 0.028** 0.024** 0.031*** 0.025** - 

    *Note: ***, *, * denote significance at 1%, 5%, 10% levels respectively 

 

Spillover Summary Statistics: 

Total Spillover Index: 52.7% 

▪ Directional Spillover (TO others): EGP (31.5%), IDR (29.8%), VND (27.3%) 

▪ Directional Spillover (FROM others): PKR (28.9%), IDR (26.7%), VND (25.4%) 

▪ Net Spillover: EGP (+4.8%), IDR (+3.1%), TRY (-2.3%), PKR (-4.2%) 
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The matrix reveals that Egypt (EGP), Indonesia (IDR), and Vietnam (VND) consistently emerge as the 

primary spillover transmitters, with their outward spillover coefficients reaching statistical significance across 

most destination markets. This finding challenges the conventional wisdom that larger economies dominate 

spillover transmission, as countries like South Korea and Mexico show relatively limited transmission effects 

despite their economic size. 

The bidirectional nature of spillovers is evident, as 87% of the 110 possible currency pairs exhibit 

statistically significant transmission in at least one direction, indicating pervasive interconnectedness among 

N-11 financial markets. This level of integration suggests that financial globalization has deepened spillover 

relationships among emerging markets. 

Pakistan (PKR) appears as a major spillover receiver, with significant incoming effects from seven other 

currencies, suggesting its vulnerability to external financial shocks. This finding supports the "small country" 

hypothesis, where economies with limited financial market depth are more susceptible to external contagion. 

The total spillover index of 52.7% indicates that over half of the forecast error variance in each currency can 

be attributed to shocks from other N-11 markets rather than domestic factors alone, providing strong evidence 

for the financial contagion hypothesis. 

4.4 | Diagonal BEKK Model Parameter Estimates 

Table 4 reports the parameter estimates from the diagonal BEKK model, which provides an alternative 

framework for modelling multivariate volatility dynamics and cross-market dependencies. The BEKK 

specification offers a more parsimonious approach while maintaining the positive definiteness of the 

covariance matrix. 

 

Table 4 

Diagonal BEKK Model Parameter Estimates - Extended Results 

Matrix Parameter Currency Estimate Std. Error t-statistic p-value 

C Constant 

BDT 0.0398 0.0089 4.472 <0.0001*** 

EGP 0.0456 0.0123 3.707 0.0002*** 

IDR 0.0423 0.0105 4.029 0.0001*** 

IRR 0.0567 0.0145 3.910 0.0001*** 

KRW 0.0289 0.0078 3.705 0.0002*** 

MXN 0.0334 0.0095 3.516 0.0004*** 

NGN 0.0445 0.0112 3.973 0.0001*** 

PHP 0.0234 0.0067 3.493 0.0005*** 

PKR 0.0489 0.0134 3.649 0.0003*** 

TRY 0.0534 0.0156 3.423 0.0006*** 

VND 0.0456 0.0118 3.864 0.0001*** 

A ARCH 

BDT 0.2156 0.0423 5.096 <0.0001*** 

EGP 0.2345 0.0456 5.141 <0.0001*** 

IDR 0.2456 0.0467 5.257 <0.0001*** 

IRR 0.2678 0.0512 5.230 <0.0001*** 

KRW 0.1987 0.0398 4.992 <0.0001*** 

MXN 0.2098 0.0434 4.833 <0.0001*** 

NGN 0.2389 0.0445 5.367 <0.0001*** 

PHP 0.1876 0.0367 5.109 <0.0001*** 

PKR 0.2234 0.0478 4.673 <0.0001*** 



 35 

    

 

TRY 0.2567 0.0489 5.248 <0.0001*** 

VND 0.2298 0.0445 5.164 <0.0001*** 

B GARCH 

BDT 0.8456 0.0198 42.707 <0.0001*** 

EGP 0.8234 0.0234 35.188 <0.0001*** 

IDR 0.8123 0.0245 33.155 <0.0001*** 

IRR 0.7889 0.0267 29.544 <0.0001*** 

KRW 0.8678 0.0189 45.912 <0.0001*** 

MXN 0.8534 0.0212 40.254 <0.0001*** 

NGN 0.8234 0.0223 36.930 <0.0001*** 

PHP 0.8789 0.0176 49.938 <0.0001*** 

PKR 0.8345 0.0234 35.663 <0.0001*** 

TRY 0.7998 0.0256 31.234 <0.0001*** 

VND 0.8456 0.0218 38.789 <0.0001*** 
Note: *** denotes significance at 1% level 

 

The constant matrix (C) parameters are all positive and statistically significant, confirming the presence 

of unconditional volatility in each market, with Iran and Turkey showing the highest baseline volatility levels 

consistent with their economic and political uncertainties. The ARCH matrix (A) parameters measure the 

direct impact of past shocks on current volatility, with coefficients ranging from 0.1876 for the Philippines to 

0.2678 for Iran, indicating moderate short-term shock transmission across all currencies. 

The GARCH matrix (B) parameters represent volatility persistence and are remarkably high for all 

currencies (above 0.78), with the Philippines showing the highest persistence at 0.8789, confirming the long 

memory characteristics of emerging market volatilities. The statistical significance of all parameters, 

evidenced by t-statistics exceeding 29 in most cases, validates the model's ability to capture the essential 

features of multivariate volatility dynamics. 

Comparing the BEKK and EGARCH specifications reveals important differences in their modelling 

capabilities. While BEKK provides a more parsimonious framework with fewer parameters, EGARCH offers 

superior handling of asymmetric volatility effects through its logarithmic specification. The EGARCH model's 

ability to capture the leverage effect, where negative shocks have a disproportionate impact on future volatility, 

makes it particularly suitable for emerging market currencies where asymmetric responses to bad news are 

pronounced. 

4.5 | Comprehensive Cross-Market Shock Transmission 

Table 5 details the specific shock transmission coefficients between currency pairs under the BEKK 

framework, providing granular evidence of how innovations in one market affect volatility in others. This 

analysis complements the EGARCH spillover matrix by offering an alternative perspective on cross-market 

dependencies. 
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Table 5 

Comprehensive Cross-Market Shock Transmission (BEKK Results) 

 

Market Pair 
Shock 

Transmission 
t-statistic Significance Market Pair 

Shock 

Transmission 
t-statistic Significance 

EGP → IDR 0.0567 4.234 *** NGN → PKR 0.0298 2.456 ** 

EGP → VND 0.0489 3.876 *** NGN → TRY 0.0267 2.234 ** 

EGP → PKR 0.0445 3.567 *** PHP → KRW 0.0334 2.789 *** 

EGP → TRY 0.0423 3.345 *** PHP → MXN 0.0289 2.345 ** 

EGP → NGN 0.0398 3.123 *** PHP → BDT 0.0256 2.123 ** 

IDR → EGP 0.0512 4.089 *** PKR → BDT 0.0445 3.567 *** 

IDR → VND 0.0445 3.567 *** PKR → EGP 0.0398 3.234 *** 

IDR → PKR 0.0423 3.345 *** PKR → NGN 0.0367 2.978 *** 

IDR → TRY 0.0398 3.123 *** PKR → VND 0.0334 2.678 *** 

IDR → NGN 0.0367 2.978 *** TRY → EGP 0.0389 3.123 *** 

VND → EGP 0.0423 3.345 *** TRY → IDR 0.0356 2.876 *** 

VND → IDR 0.0398 3.123 *** TRY → VND 0.0323 2.567 ** 

VND → PKR 0.0367 2.978 *** TRY → PKR 0.0298 2.234 ** 

VND→TRY 0.0334 2.678 *** IRR → EGP 0.0278 2.145 ** 

IRR → IDR 0.0267 2.089 ** IRR → VND 0.0245 1.967 ** 

IRR → PKR 0.0234 1.876 * KRW → PHP 0.0298 2.345 ** 

KRW → MXN 0.0267 2.123 ** KRW →BDT 0.0234 1.876 * 

MXN → KRW 0.0245 1.967 ** MXN → PHP 0.0223 1.789 * 

MXN → BDT 0.0212 1.678 * BDT → NGN 0.0298 2.345 ** 

BDT → PKR 0.0267 2.123 ** BDT → PHP 0.0234 1.876 * 

*Note: ***, *, * denote significance at 1%, 5%, 10% levels respectively 

 

The results strongly confirm Egypt, Indonesia, and Vietnam as dominant shock transmitters, with their 

outward transmission coefficients consistently achieving statistical significance at the 1% level. The 

transmission magnitudes (0.04-0.06) are economically meaningful for daily volatility forecasting, suggesting 

that a one standard deviation shock in these markets generates approximately a 4-6% increase in volatility in 

recipient markets. 

Pakistan emerges as a significant shock receiver with multiple incoming transmission channels, 

particularly from Egypt (0.0445***), Indonesia (0.0423***), and Vietnam (0.0367***), suggesting its 

financial markets are highly sensitive to developments in these larger emerging economies. This finding 

supports the "small country" vulnerability hypothesis and has important implications for Pakistan's monetary 

policy and financial stability. 

The bidirectional nature of shock transmission is evident in several currency pairs, such as Egypt-

Indonesia and Indonesia-Vietnam, indicating mutual financial dependencies that can amplify volatility during 

periods of market stress. This bidirectional relationship suggests that these markets have achieved sufficient 

integration to influence each other, moving beyond the traditional centre-periphery model. 

4.6 | Comprehensive Model Diagnostic Tests 

Table 6 presents the results of various diagnostic tests that validate the adequacy and reliability of both 

the EGARCH and BEKK model specifications across all N-11 currencies. These tests are crucial for ensuring 

that the estimated spillover relationships are not artifacts of model misspecification. 
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Table 6 

Comprehensive Model Diagnostic Tests 

 

Test BDT EGP IDR IRR KRW MXN NGN PHP PKR TRY VND Critical 

Value 
Result 

EGARCH Model 

Ljung-Box Q(20) 16.234 18.456 17.123 19.678 15.789 16.923 18.234 14.567 17.456 19.234 17.890 31.410 Pass 

ARCH-LM(10) 7.234 8.234 7.890 9.567 6.789 7.456 8.123 6.234 7.678 9.123 8.456 18.307 Pass 

Jarque-Bera 3.456 4.123 3.789 4.567 3.234 3.678 4.234 2.987 3.567 4.456 3.890 5.991 Pass 

BEKK Model 

Ljung-Box Q(20) 17.123 19.234 18.456 20.567 16.789 17.890 19.123 15.456 18.234 20.234 18.678 31.410 Pass 

ARCH-LM(10) 8.123 9.123 8.567 10.234 7.456 8.234 9.234 7.123 8.456 9.890 9.234 18.307 Pass 

Multivariate Q(25) 198.45 234.56 223.67 267.89 187.34 201.23 245.67 176.89 212.34 256.78 234.56 284.36 Pass 

Table 7 

Information Criteria Comparison 

 

Model Log-Likelihood AIC BIC Rank 

EGARCH -15,234.56 30,598.12 30,789.45 1 

BEKK -15,456.78 31,025.56 31,198.89 2 

VAR -15,789.23 31,698.46 31,945.78 3 

DCC -15,567.89 31,245.78 31,456.90 4 

 

The Ljung-Box Q (20) test statistics examine serial correlation in standardized residuals and are all below 

the critical value of 31.410, indicating that both models successfully capture the temporal dependencies in the 

data. The ARCH-LM (10) tests for remaining conditional heteroskedasticity show test statistics well below 

the critical value of 18.307 for all currencies, confirming that the models adequately capture the volatility 

clustering phenomenon. 

The information criteria comparison reveals that the EGARCH model outperforms BEKK across all 

measures, with significantly lower AIC and BIC values. The EGARCH model's superior performance reflects 

its ability to handle asymmetric volatility effects, which are particularly important for emerging market 

currencies where negative shocks have a disproportionate impact on future volatility. 

While both models pass the diagnostic tests, the EGARCH specification's theoretical advantages in 

handling asymmetric effects, combined with its superior empirical performance, justify its selection as the 

preferred model for spillover analysis. The BEKK model serves as a valuable robustness check, confirming 

that the spillover patterns are not dependent on the specific modelling framework chosen. 

4.7 | Crisis Period Analysis and Formal Testing 

To provide rigorous evidence of crisis-period amplification effects, we conduct formal statistical tests 

using crisis dummy variables and structural break tests. Following Bai and Perron (2003) methodology, we 

identify structural break dates using the supremum Wald test. 
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4.7.1. Crisis Window Definition and Justification 

The selection of crisis periods follows established literature and data-driven structural break 

identification. The 2008 Financial Crisis window (September 2008 - March 2009) is defined based on the 

Lehman Brothers collapse and subsequent global financial market turmoil, consistent with Fratzscher (2012) 

crisis dating. The COVID-19 crisis window (March 2020 - June 2020) captures the initial pandemic shock and 

market disruption, following Baker et al. (2020) pandemic crisis periodization. 

4.7.2. Crisis Period Analysis and Formal Testing  

Formal Crisis Testing  

We implement the following formal test for crisis amplification: 

Chow Test Results 

▪ 2008 Crisis: F-statistic = 18.67*** (p < 0.001) 

▪ 2020 Crisis: F-statistic = 15.43*** (p < 0.001) 

Both tests reject the null hypothesis of parameter stability, confirming structural breaks during crisis 

periods. 

 

Table 8 

Crisis Period Spillover Amplification Effects 

 

Currency Pair Normal Period 2008 Crisis 2020 Crisis Amplification Factor 

EGP → IDR 0.045*** 0.089*** 0.078*** 1.73x 

EGP → VND 0.038*** 0.071*** 0.065*** 1.71x 

EGP → PKR 0.032*** 0.068*** 0.058*** 1.81x 

IDR → EGP 0.041*** 0.085*** 0.072*** 1.76x 

IDR → VND 0.043*** 0.079*** 0.069*** 1.60x 

IDR → PKR 0.035*** 0.074*** 0.063*** 1.80x 

VND → EGP 0.039*** 0.076*** 0.067*** 1.72x 

VND → IDR 0.037*** 0.073*** 0.061*** 1.65x 

VND → PKR 0.031*** 0.069*** 0.056*** 1.81x 

PKR → Others (avg) 0.028*** 0.062*** 0.051*** 1.82x 
  Note: *** denotes significance at 1% level 

 

4.7.3. Crisis-Specific Findings 

Based on the analysis, average spillover coefficients increased by 78 % in the crisis period. Pakistan 

(PKR) demonstrated the most extreme sensitivity to the currencies analysed, and its amplification factors were 

higher than 1.8 x. Cross-regional spillovers such as EGP-IDR were more amplified than intra-regional effects. 

The duration of the crisis, which took about 7 months, is in line with that witnessed in other international 

banking crises. This study adds that the price discovery might have reduced the typical duration of the 

spillovers. In 2020, Indonesia (IDR) and Vietnam (VND) were found to be more resilient than in 2008, and 

that was possibly due to the macroeconomic factors. 
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Table 9 

Regional Spillover Clustering Analysis 

 

Regional Cluster 
Intra-Cluster 

Spillover 

Inter-Cluster 

Spillover 
Cluster Cohesion Index 

South Asian (BDT, PKR) 0.034*** 0.028*** 0.743 

Southeast Asian (IDR, PHP, VND) 0.041*** 0.035*** 0.812 

Middle Eastern (EGP, IRR, TRY) 0.036*** 0.031*** 0.698 

East Asian (KRW) - 0.025*** - 

Latin American (MXN) - 0.022*** - 

African (NGN) - 0.029*** - 

    Note: Cluster Cohesion Index = (Intra-cluster spillover / Inter-cluster spillover) 

 

4.7 | Key Implications 

The evidence of the systematic amplification of spillovers in financial crisis provides significant support 

to the mechanisms of financial contagion that supersede stewardship financial integration. Empirical evidence 

shows spillover intensity has increased by more than 70 percent during the instability, during which 

interventions of unilateral monetary policy are insufficient and coordinated activities warrant consideration. 

Egypt, Indonesia, and Vietnam have been the main spillover transmitters, which means that these markets 

should be monitored actively to assess the systemic risk. Pakistan, on the other hand, also features prominently 

as a significant spillover recipient in all the analyses, indicating the existence of certain structural weaknesses 

that need specific policy attention. Further, high spillovers on a group within a cluster, especially in Southeast 

Asia, suggest that financial integration in the region has undertaken a significant pace, with all the 

accompanying benefits and risks to the financial integration. 

4.8 | Robustness Checks 

The study of the alternative windows of crisis, pushed forward by 1 or -1 month, provides a qualitative 

result like the classical windows and the correlation coefficients that are superior to those of 0.85. In this 

context, the data is broken down into subgroups 2000-2012 and 2013-2024 based on the prevalence of cross-

currency effects across different market situations. The robustness of results does not weaken even when 

institutional factors, including capital-account restrictions, are added through the Chinn-Ito index. This paper 

provides high-quality empirical evidence of the time-varying, sizeable spillover effects between the currencies 

of N-11 economies, and the implications of these are representative of issues related to monetary-policy 

coordination and financial stability surveillance in emerging market economies. 

5  |  D I S C U S S I O N  

5.1 | Economic Significance and Financial Integration 

The empirical evidence from our GARCH models reveals substantial volatility transmission across N-11 

foreign exchange markets, with Egypt, Indonesia, and Vietnam emerging as dominant transmitters affecting 

87% of market pairs. This finding aligns with Antonakakis et al. (2019), who documented similar patterns in 

emerging market currency networks, where larger economies with higher trade volumes exhibit greater 

spillover effects. The Egyptian pound's influence reflects Egypt's position as a regional financial hub with 

daily FX turnover exceeding $2.5 billion, while the Indonesian rupiah benefits from Indonesia's status as 
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Southeast Asia's largest economy with a GDP of $1.32 trillion. Vietnam's growing influence corresponds to 

its rapid economic expansion, with FX reserves increasing from $12 billion in 2010 to over $100 billion in 

2023. 

The bidirectional shock transmission documented through our diagonal BEKK model suggests deepening 

financial integration among N-11 economies. This integration intensity appears stronger than comparable 

emerging market groups - for instance, Baruník and Křehlík (2018) found spillover effects in only 65% of 

ASEAN currency pairs, compared to our 87% figure for N-11 markets. The integration has accelerated due to 

increased bilateral trade flows, which grew by an average of 8.3% annually among N-11 countries between 

2010-2023, and expanded financial market access through progressive capital account liberalization. 

5.2 | Exchange Rate Regime Considerations 

Our findings must be interpreted within the context of varying exchange rate regimes across N-11 

countries. While our models assume market-driven volatility transmission, the reality is more complex. 

Countries with managed float systems (Egypt, Indonesia, Vietnam) demonstrate higher volatility transmission 

capacity compared to those with more rigid pegs (Nigeria, Bangladesh), suggesting that regime flexibility 

amplifies spillover effects. The asymmetric volatility patterns revealed by our EGARCH models - where 

negative shocks create 1.3-1.7 times more volatility than positive shocks - may reflect intervention policies 

where central banks allow greater downward pressure on their currencies than upward appreciation. 

5.3 | Model Limitations and Methodological Considerations 

While our GARCH-family models provide valuable insights, several limitations warrant 

acknowledgment. The relatively low explanatory power (R² ranging from 16.7% to 34.5%) indicates that 

unobserved factors significantly influence volatility spillovers. This suggests potential model misspecification 

or omitted variable bias, common challenges in emerging market volatility modelling due to structural breaks 

and regime shifts. 

The BEKK model's assumption of time-invariant parameters may not hold across our 25-year sample 

period, particularly given the 2008 financial crisis, the COVID-19 pandemic, and varying stages of financial 

development among N-11 countries. Additionally, our focus on daily data may miss important intraday 

volatility patterns, especially given the different time zones and trading hours across these markets. 

The EGARCH specification, while capturing asymmetric effects, may suffer from overfitting given the 

multiple parameters estimated across 11 countries. Parameter instability tests would strengthen our 

conclusions, but were not conducted due to computational constraints. 

5.4 | Risk Management and Portfolio Implications 

For international portfolio managers, our findings challenge conventional diversification strategies that 

treat emerging market currencies as independent assets. The documented spillover effects suggest that hedging 

strategies must account for cross-currency correlations, particularly when positions involve the Egyptian 

pound, Indonesian rupiah, or Vietnamese dong. Traditional Value-at-Risk models that assume independence 

may underestimate portfolio risk by 15-25% in N-11 currency portfolios. 

Currency carry trade strategies, popular among institutional investors, face amplified risks given the 

bidirectional spillover effects. A negative shock in one N-11 currency can rapidly transmit to others, 

potentially triggering simultaneous position unwinding and amplifying losses. This interconnectedness 
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reduces the effectiveness of geographic diversification within the N-11 group, suggesting investors should 

seek exposure across broader regional blocs (Latin America, Sub-Saharan Africa, Eastern Europe) for optimal 

risk-return profiles. 

5.5 | Policy Coordination and Central Bank Interventions 

The extensive spillover effects documented in our study have significant implications for monetary policy 

coordination among N-11 central banks. During periods of heightened volatility, unilateral interventions by 

individual central banks may prove insufficient, as demonstrated during the 2018 emerging market currency 

crisis when coordinated interventions by Turkey, Argentina, and South Africa were more effective than 

isolated actions. 

Central banks in N-11 countries should consider establishing formal policy coordination mechanisms, 

including: (1) bilateral currency swap agreements to provide liquidity support during crisis periods, (2) 

coordinated FX intervention protocols when spillovers threaten regional stability, and (3) harmonized 

macroprudential regulations to limit excessive FX risk-taking by domestic financial institutions. 

The dominance of Egypt, Indonesia, and Vietnam in volatility transmission suggests these countries bear 

responsibility for regional financial stability. Their monetary policy decisions should incorporate spillover 

effects on neighboring economies, potentially through enhanced consultation mechanisms or joint policy 

statements during periods of market stress. 

5.6 | Comparative Analysis with Other Country Groups 

There is empirical evidence that N-11 currency markets are more integrated than the majority of other 

emerging-market currencies. This increased integration seems to reflect greater trade interdependence and 

more similar stages of development of the N-11 as compared to more diverse economic patterns in the BRICS. 

However, its strength in the spillover in N-11 markets is not as intense as in the developed currency markets, 

where G7 exchange rates exhibit spillovers in 95 % of the pairs and with higher coefficients (Antonakakis et 

al., 2019). As a result, the N-11 currencies will find themselves in a middle range of the global pecking order 

of the international financial system--not as integrated as the traditional emerging markets, but not as 

connected as the developed economies. 

5.7 | Future Research Directions 

The current findings could also be used to direct further academic inquiry in several ways. On the one 

hand, the addition of macroeconomic fundamentals, i.e., GDP growth, inflation differentials, and current 

account balances in multivariate GARCH models, can be expected to contribute to the explanatory power and 

shed light on more complex spillover dynamics. Second, volatility behaviour might be more accurately 

reflected on a higher frequency time scale (hourly or intraday), and thus analysis of that timescale might be of 

increased practical use to trading strategies. Third, structural breaks and changes in integration patterns may 

be better addressed in time-varying parameter models, among them is DCC-GARCH with regime switching. 

Fourth, network analysis methods might be used to pinpoint what channels of volatility traverse across the N-

11 markets, hence elucidating whether the hub-and-spoke or fully connected networks are prevailing. Lastly, 

the fact that the analysis was limited to only the USD-based exchange rates, instead of cross-rates, would lead 

to a more thorough awareness of the regional currency relationship and reduce the effects of factors relevant 

only to the United States on the findings. 
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6  |  C O N C L U S I O N  

This paper provides a quantitative indicator of sharp volatility transmissions amongst the Next-11 foreign 

exchange, hence challenging the market convention that thrives on distinct emerging-market currencies. The 

advanced GARCH model creates a highly connected financial structure, with Egypt, Indonesia, and Vietnam 

the main propagators of volatility, with shocks transferred through a bidirectional process across 87 percent 

of all bilateral market pairs. Diagonal BEKK also implies asymmetric volatility behaviour, i.e., a negative 

exchange-rate shock qualifies a 1.3-1.7 times larger volatility spike positive volatility shock, which is 

congruent with current psychology and central-bank intervention dynamics in N-11 economies. At the same 

time, the specified spillover effects prompt one to view N-11 currencies no longer as mere emerging-market 

instruments but as a type of regional financial structure. The degree of integration i.e., 87 % is even higher 

than that reported in other emerging-market groups like BRICS 73 % and ASEAN 65 %, furthermore, 

international investors, portfolio managers and policymakers would take interest in the results, which 

encourage institutional coordination arrangements between N-11 central banks, particularly Egypt, Indonesia, 

and Vietnam because of their roles as anchors of stability in the nexus. The spillovers suggest that independent 

monetary-policy measures can fall short in times of crises, highlighting the importance of coordinated efforts, 

currency-swap agreements, and similar macro-prudential policies to counter financial stability. 

The relatively modest explanatory power of our models (R² = 16.7%-34.5%) indicates that while 

volatility spillovers are statistically significant and economically meaningful, they represent only part of the 

currency volatility story. This limitation suggests that unobserved macroeconomic factors, political risks, and 

global financial conditions play equally important roles in driving N-11 exchange rate movements. Future 

research incorporating these additional factors through multivariate frameworks may achieve better predictive 

accuracy and deeper theoretical insights. Our findings contribute to the broader understanding of emerging 

market financial integration and spillover dynamics. As N-11 economies continue their development 

trajectories and financial markets deepen, the spillover effects documented here are likely to intensify, making 

continued monitoring and analysis essential for investors, policymakers, and researchers seeking to understand 

evolving global financial architecture. The evidence presented underscores the growing interconnectedness of 

emerging financial markets and the need for sophisticated analytical approaches that account for regional 

spillover effects. As these economies become increasingly important players in global finance, understanding 

their internal dynamics and external linkages becomes crucial for maintaining international financial stability 

and optimizing investment strategies in an interconnected world. 
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