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Overview

The linkages between financial markets differ from one period to another and they are exhibiting varying forms of relational dynamics depending on the prevailing financial, political and economic conditions. It is useful and interesting to examine these linkages during the recent global financial crisis and geopolitical instability which constitutes a major abrupt change in both energy and oil rich markets.. In this paper, we focus on energy shocks during 2006-2015. Such as the 2007-2009 global financial crises, the 2010-2015 European debt crisis, the middle east instability 2011-2012 and the 2014/2015 geopolitical instability in the Gulf regions (Yemen and Houthi war) in addition to the Iranian nuclear agreement on the energy market 2014/2015.

The paper is investigating the interdependencies among these markets and taking in the consideration those events through employing the vector autoregressive model (VAR) and the Markov Switching-Multiplicative Error Model (MS-MEM) to examine volatility spillovers across these financial markets. This approach enables to distinguish between the interactions across the energy volatility and the energy rich markets volatility before and after these events. In contrast to the previous linear models (e.g., Diebold and Yilmaz, 2009), this model can be seen as a nonlinear vector autoregressive model than can capture dynamic interrelationships during the selected events. It is natural to derive the forecasts starting from the market situations observed at meaningful dates of the selected events to represent the interrelationships by means of showing the profile of the responses to individual market shocks. 


Our approach constitutes an addition to Engle et.al (2008) which uses the MEM model and to Diebold and Yilmaz (2009) which adopt a linear VAR model to formulate a number of simple and intuitive indices to examine interdependence (i.e., spillovers) of asset returns and/or volatilities for global equity markets.

Our contribution in this study is to show the impact of the global financial crises and the geopolitical instability on the energy markets volatility and the energy rich economies volatility. The models that we estimate include vector auto regressive model and MS-MEM models We analyze the WTI-oil, natural gas and six oil rich stock markets in the period October 18th 2006 - July 30th 2015 devoting a particular attention to the selected events (global financial crisis, European debt crisis and the geopolitical instability (Middle East instability, Yemen and Houthi war and the Iranian nuclear negotiation) 
Methods
The Markov Switching- AMEM Based Model of Volatility Spillover 

We define the Markov-Switching AMEM (MS-AMEM) as:
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 is a discrete latent variable which ranges in [1,…….., n.], representing the regime at time t.  [image: image6.png]


 is an indicator equal to 1 when [image: image8.png]


 and 0 otherwise; [image: image10.png]
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. In other terms, the constant in regime  [image: image14.png]


  is given by [image: image16.png]


. The changes in regime are driven by a Markov chain, such that:
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Note; the positive and stationary constraints given for equation 1 holds within each regime in equation 3. It is useful to impose a particular re-parameterization for  [image: image19.png]


 to guarantee certain coherence between the regime and the level of volatility, ensuring that states of volatility (from low to high) increase with the regime identifier. For example, let us assume two regimes corresponding to low and high volatility, respectively, and that at time t an abrupt jump occurs in the volatility level; this would force a sizeable increase in the value of [image: image21.png]
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 will switch to 2. Let us now think that at time  [image: image25.png]t+1



 the level will stay in the same regime with [image: image27.png]Kpoq N



 . This event would not be captured by model 3, because the high value of [image: image29.png]


will correspond to a small value of the intercept[image: image31.png]w+kg
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 to revert to 1. To allow for a correct identification of the state, it is more appropriate to subtract the mean of the expected volatility from each [image: image35.png]


 in the first equation 
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This model is equivalent to the third equation, with unconditional expected value within state j, j=1,...,n), equal to 
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So that, from equation 2  [image: image43.png]


. It is convenient to estimate [image: image45.png]


, with the constraint ([image: image47.png]aj+vi/2) = B <1



, and then obtain  [image: image49.png]


 from it. This constraint, together with the particular reparameterization on the constant in equation 3, achieves the desired property that the constant term itself increases with the volatility level, so that a higher regime corresponds to a higher level of volatility.
Results

From the first stage of the estimation process, it is shown that the volatility of energy markets (WTI-oil and natural gas) has a significant impact on each of the energy based economies as it is shown in table 4 and table 5 (The detailed results are available upon request), Additionally the rest of the estimated results will be provided in the revised version of the paper. 

	 
	VOL_SA
	VOL_KUW
	VOL_AD
	VOL_QA
	VOL_OM
	VOL_DUB
	VOL_BAH

	VOL_OIL
	0.052327
	0.031984
	0.028604
	0.038935
	0.037405
	0.048778
	0.019399

	 
	[ 6.73559]
	[ 8.92538]
	[ 4.94361]
	[ 5.51563]
	[ 6.82751]
	[ 5.37593]
	[ 5.05874]

	VOL_NG
	0.01511
	0.019289
	0.017373
	0.018662
	0.009659
	0.030762
	0.019662

	 
	[ 2.59073]
	[ 7.18253]
	[ 4.01931]
	[ 3.53332]
	[ 2.34761]
	[ 4.53840]
	[ 6.89740]

	 R-squared
	0.645775
	0.512344
	0.535192
	0.54814
	0.534634
	0.571255
	0.351454


	 
	VOL_WTI-Oil
	VOL_NG
	VOL_SA
	VOL_Kuw
	VOL_AD
	VOL_QA
	VOL_OM
	VOL_DUB
	VOL_BAH

	DUM_GFC

 
	0.000983
	0.001534
	0.000416
	0.00031
	0.00045
	0.000512
	0.00036
	0.000783
	0.000363

	
	[ 10.5000]
	[ 12.1873]
	[ 9.09808]
	[ 11.8779]
	[ 11.9398]
	[ 11.4210]
	[ 11.1446]
	[ 12.2131]
	[ 14.3623]

	DUM_HOUTH_YEM

 
	0.000409
	0.00039
	0.000219
	8.42E-05
	0.000205
	0.000207
	0.000104
	0.000249
	0.000103

	
	[ 1.76521]
	[ 1.35521]
	[ 1.57238]
	[ 1.28639]
	[ 1.91651]
	[ 1.56608]
	[ 1.02861]
	[ 1.49816]
	[ 1.46204]

	DUM_IRAN_NUCLEAR

 
	0.000313
	0.000467
	0.000225
	0.000103
	0.00031
	0.000286
	0.000149
	0.000408
	0.000133

	
	[ 2.38922]
	[ 2.80158]
	[ 2.82567]
	[ 2.72367]
	[ 4.83054]
	[ 3.73513]
	[ 2.60098]
	[ 4.08057]
	[ 3.30605]

	DUM_M_EAST_INSTABILITY
	0.000392
	0.000422
	0.000213
	8.79E-05
	0.000155
	0.000196
	0.000138
	0.000236
	0.000141

	
	[ 2.99810]
	[ 2.61355]
	[ 2.76894]
	[ 2.43204]
	[ 2.65736]
	[ 2.69813]
	[ 2.49454]
	[ 2.57209]
	[ 3.59513]


Conclusions

The primary results show a significant impact of the volatility of energy markets and energy based economies. Additionally, there is a significant impact of financial crisis and the geopolitical instability on the energy market volatility (WTI-oil and natural gas) and the energy based markets. The policy implications of the results are important for portfolio managers in the financial markets and the policy makers of the oil based economies. First for the portfolio managers, they can diversify their portfolio through combinations of energy assets and hedged by other markets that are negatively correlated with the energy and the energy based economies. Second, for the policy makers of the energy based economies, they have to diversify their economic portfolio toward other products that are negatively correlated with the energy markets such as Agriculture, tourism, … etc.
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