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This study adopted the framework of Aguiar-Conraria and Soares (2014) to represent the continuous wavelet transform (CWT) of a time series  as follows:
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where  represents a normalisation factor that guarantees the unit variance of wavelet . The parameter determines the specific location of the wavelet in time and  serves as the scale parameter, controlling the degree of dilation or compression of the wavelet function.  denotes the complex conjugate of the mother wavelet. Among various wavelet functions, the Morlet wavelet - defined by  - is widely used for its effective balance between time and frequency localization. It was adopted as the mother wavelet due to its consistent scale-to-frequency conversion, strong time-frequency concentration, and analytic properties, as highlighted by Aguiar-Conraria et al. (2008). Following the methodology of Torrence and Compo (1998), the cross-wavelet transform was defined as:
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where  and  represent the CWT of time series  and , respectively. Following Torrence and Webster (1999), the squared absolute value of the smoothed cross-wavelet power spectrum between two time series represents wavelet coherence. Accordingly, the squared wavelet coherence coefficient is defined as:
	
,
	(3)




where  denotes a smoothing operator over time and scale. The squared wavelet coherence coefficient  ranges from 0 to 1, where values near 0 indicate low coherence (weak correlation) between two time series, while values close to 1 suggest strong correlation and high coherence. Since wavelet coherence coefficients are squared, they cannot indicate whether the correlation is positive or negative. To address this, the phase difference from the cross-wavelet transform, as introduced by Torrence and Compo (1998), was used, allowing the identification of both the sign and the lead-lag relationship between variables. The phase difference is defined as:
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[bookmark: _Hlk235193694][bookmark: _Hlk198554542]where  and  denote the imaginary and real parts of the cross-wavelet transform, respectively. The phase angle  offers insight into both the nature of the correlation and the potential lead-lag relationship between  and . In the wavelet coherence plot, rightward arrows indicate positive co-movement, while leftward arrows indicate negative co-movement. Upward-right and downward-left arrows indicate that  leads , whereas downward-right and upward-left arrows indicate that  leads .

Appendix B
A time-varying parameter vector autoregression (TVP-VAR) model with a lag length of order 1, as suggested by the Bayesian information criterion (BIC), can be expressed as:
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where  , , and  are  vectors representing all price series at time , the lagged price series at time, and the corresponding error term, respectively.  is an  time-varying coefficient matrix, and  is an time-varying variance-covariance matrix.  and  are  dimensional vectors.  is a  dimensional matrix. Since the concept of the generalized forecast error variance decomposition (GFEVD), introduced by Koop et al. (1996) and Pesaran and Shin (1998), is based on the Wold representation theorem, it is necessary to transform the estimated TVP-VAR model into its corresponding time-varying parameter vector moving average (TVP-VMA) representation: . As such, the GFEVD can be defined as:
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where  represents the contribution of the jth variable to the forecast error variance of the ith variable at horizon H. As the rows of  do not necessarily sum to 1, they are normalised to obtain , which satisfies the following identities:
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Next, the connectedness measures, derived from the TVP-VAR framework, are introduced. The total directional connectedness to others quantifies the volatility spillovers transmitted from series i to all other series j and is defined as:
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The equation for total directional connectedness from others quantifies the extent to which series i receives volatility spillovers from all other sectors j, and is given by:
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The difference between total directional to and from connectedness yields the net total directional connectedness. This metric captures the net volatility spillover contributed by series i to the system and is defined as:
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Therefore, a positive value of  indicates that series i contributes more volatility to the system than it receives, identifying it as a net transmitter. Conversely, a negative value implies that series i absorbs more volatility from other series than it contributes, designating it as a net receiver.
Beyond these aggregate measures, the net pairwise directional connectedness (NPDC) offers a detailed view of the bilateral spillover dynamics between series i and series j and is calculated as:
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An  indicates that series j has a greater impact on series i than vice versa, making series i a net receiver. Conversely, an  indicates that series i has a greater impact on series j than vice versa, identifying it as a net transmitter in the pairwise relationship.
Finally, the total connectedness index (TCI) quantifies the overall level of interdependence across the entire system. It measures the average spillover effect that a shock in one series has on the others, providing a useful indicator of systemic vulnerability. A higher TCI indicates stronger linkages among series and, consequently, a higher degree of market-wide risk. The TCI is computed as:
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Subsequently, a method for the frequency domain is introduced. Following the spectral decomposition method proposed by Stiassny (1996), the frequency response function is utilised. Here,  and  represents the frequency. The spectral density of  at the frequency  is investigated, which is defined as the Fourier transform of the TVP-VMA representation:
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The frequency-domain GFEVD extends the traditional GFEVD by incorporating spectral density, enabling the assessment of connectedness across various frequency ranges. As in the time domain, normalisation is necessary to make the results interpretable. The normalised frequency GFEVD is formulated as:
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where  shows the portion of the spectrum of the ith series at a given frequency  that is attributable to shocks originating from the jth series. To analyse connectedness over different frequency horizons, such as short-run and long-run dynamics, the contributions across specific frequency intervals are aggregated, which can be expressed as:
	
,
	(18)




where . Following Diebold and Yilmaz (2012, 2014), the connectedness measures that retain their original interpretation are computed. In this context, however, they reflect frequency-specific connectedness, capturing spillovers within a given frequency band . This approach enables a clearer understanding of how shocks are transmitted over different time horizons. The connectedness measure is given by:
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These equations quantify spillovers within specific frequency bands but do not capture their overall impact on the system. To address this, Barunik and Krehlik (2018) proposed weighting the contributions in each frequency band  relative to the entire system by . Accordingly, equations (19) to (23) can be expressed as follows:
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In this study, frequency bands  and  are defined and correspond to short- and long-term investment horizons. The short-term range () covers periods from 1 to 3 months, while the long-term range () covers from 4 months onward. This classification enables a more detailed analysis of dynamic connectedness across different time horizons, offering insights into how relationships between variables evolve over time. Ultimately, the connection between the time-domain connectedness measures introduced by Diebold and Yilmaz (2012, 2014) and the frequency-domain approach developed by Baruník and Křehlík (2018) can be formally represented as follows:
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Appendix C
[bookmark: _GoBack]Table A.1. Average frequency connectedness for wheat prices: overall, short-frequency, and long-frequency.
	No.
	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	FROM

	
	DamascusW
	13.22
	9.91
	4.78
	10.75
	7.91
	8.2
	7.91
	8.83
	6.78
	0.63
	7.74
	4.71
	3.3
	5.34
	86.78

	1
	
	[10.60]
	[7.88]
	[3.93]
	[8.57]
	[6.34]
	[6.59]
	[6.25]
	[7.07]
	[5.57]
	[0.50]
	[6.25]
	[3.87]
	[2.57]
	[4.25]
	[69.64]

	
	
	{2.62}
	{2.02}
	{0.86}
	{2.18}
	{1.57}
	{1.61}
	{1.66}
	{1.75}
	{1.21}
	{0.14}
	{1.49}
	{0.83}
	{0.73}
	{1.09}
	{17.14}

	
	AleppoW
	9.37
	12.8
	5.24
	9.83
	8.07
	7.32
	8.11
	9.36
	6.65
	0.59
	7.93
	4.98
	3.05
	6.7
	87.2

	2
	
	[6.67]
	[9.17]
	[3.77]
	[6.97]
	[5.80]
	[5.26]
	[5.72]
	[6.68]
	[4.70]
	[0.43]
	[5.64]
	[3.45]
	[2.12]
	[4.66]
	[61.87]

	
	
	{2.70}
	{3.63}
	{1.46}
	{2.86}
	{2.26}
	{2.06}
	{2.39}
	{2.68}
	{1.95}
	{0.16}
	{2.29}
	{1.53}
	{0.93}
	{2.04}
	{25.32}

	
	Deir.ez-ZorW
	6.82
	8.03
	19.87
	7.49
	6.15
	6.79
	5.14
	8.6
	8.12
	1.75
	8.35
	6.22
	1.17
	5.5
	80.13

	3
	
	[5.17]
	[6.05]
	[14.73]
	[5.60]
	[4.56]
	[5.30]
	[3.74]
	[6.38]
	[5.99]
	[1.33]
	[6.32]
	[4.19]
	[1.01]
	[4.16]
	[59.80]

	
	
	{1.65}
	{1.98}
	{5.14}
	{1.89}
	{1.59}
	{1.49}
	{1.40}
	{2.21}
	{2.12}
	{0.42}
	{2.02}
	{2.04}
	{0.16}
	{1.34}
	{20.33}

	
	HomsW
	10.37
	9.72
	4.91
	12.8
	8.16
	7.52
	8.52
	9.01
	6.88
	0.62
	7.82
	4.9
	2.94
	5.82
	87.2

	4
	
	[8.02]
	[7.41]
	[3.87]
	[9.93]
	[6.30]
	[5.93]
	[6.54]
	[6.99]
	[5.34]
	[0.51]
	[6.00]
	[3.75]
	[2.28]
	[4.43]
	[67.39]

	
	
	{2.35}
	{2.31}
	{1.04}
	{2.87}
	{1.86}
	{1.58}
	{1.98}
	{2.02}
	{1.54}
	{0.11}
	{1.82}
	{1.15}
	{0.66}
	{1.39}
	{19.82}

	
	LatakiaW
	8.57
	9.23
	4.59
	9.29
	14.85
	7.3
	7.81
	9.62
	7.3
	0.88
	7.38
	4.89
	2.85
	5.43
	85.15

	5
	
	[6.50]
	[7.08]
	[3.57]
	[7.12]
	[11.32]
	[5.63]
	[6.06]
	[7.39]
	[5.63]
	[0.69]
	[5.72]
	[3.79]
	[1.97]
	[4.21]
	[65.34]

	
	
	{2.07}
	{2.15}
	{1.03}
	{2.17}
	{3.53}
	{1.67}
	{1.75}
	{2.23}
	{1.67}
	{0.19}
	{1.66}
	{1.10}
	{0.89}
	{1.22}
	{19.81}

	
	QamishliW
	9.75
	9
	5.67
	9.42
	7.97
	15.98
	7.43
	8.66
	5.88
	0.95
	6.98
	4.98
	2.43
	4.89
	84.02

	6
	
	[7.38]
	[6.84]
	[4.18]
	[7.10]
	[6.04]
	[12.15]
	[5.69]
	[6.51]
	[4.50]
	[0.72]
	[5.20]
	[3.57]
	[1.78]
	[3.56]
	[63.08]

	
	
	{2.37}
	{2.16}
	{1.49}
	{2.32}
	{1.93}
	{3.83}
	{1.74}
	{2.15}
	{1.38}
	{0.23}
	{1.77}
	{1.41}
	{0.66}
	{1.33}
	{20.93}

	
	HamaW
	8.94
	9.38
	4.1
	10
	8.23
	7.23
	14.95
	8.86
	6.35
	0.56
	7.25
	4.48
	2.96
	6.71
	85.05

	7
	
	[6.82]
	[7.23]
	[3.09]
	[7.69]
	[6.28]
	[5.62]
	[11.68]
	[6.82]
	[4.88]
	[0.42]
	[5.58]
	[3.41]
	[2.17]
	[5.28]
	[65.29]

	
	
	{2.12}
	{2.15}
	{1.02}
	{2.31}
	{1.95}
	{1.62}
	{3.26}
	{2.04}
	{1.48}
	{0.13}
	{1.67}
	{1.07}
	{0.79}
	{1.42}
	{19.77}

	
	DamascusD
	7.97
	9.01
	5.32
	8.69
	8.1
	6.72
	7.26
	12.49
	7.97
	1.03
	9.51
	6.05
	3.04
	6.85
	87.51

	8
	
	[5.84]
	[6.59]
	[3.99]
	[6.34]
	[5.92]
	[4.96]
	[5.27]
	[9.13]
	[5.75]
	[0.79]
	[6.77]
	[4.04]
	[2.19]
	[4.91]
	[63.34]

	
	
	{2.12}
	{2.42}
	{1.33}
	{2.35}
	{2.18}
	{1.76}
	{1.99}
	{3.36}
	{2.22}
	{0.25}
	{2.74}
	{2.01}
	{0.85}
	{1.94}
	{24.17}

	
	AleppoD
	7.59
	7.82
	6.33
	8.16
	7.65
	5.68
	6.3
	9.92
	15.66
	1.25
	9.37
	6.05
	2.33
	5.9
	84.34

	9
	
	[5.67]
	[5.87]
	[5.08]
	[6.10]
	[5.66]
	[4.18]
	[4.76]
	[7.37]
	[11.50]
	[1.00]
	[7.03]
	[4.22]
	[1.77]
	[4.35]
	[63.06]

	
	
	{1.92}
	{1.95}
	{1.24}
	{2.06}
	{1.99}
	{1.50}
	{1.54}
	{2.55}
	{4.16}
	{0.25}
	{2.34}
	{1.83}
	{0.56}
	{1.55}
	{21.28}

	
	Deir.ez-ZorD
	3.12
	3.07
	4.49
	2.71
	3.47
	3.18
	1.71
	5.15
	4.83
	57.25
	4.02
	3.01
	0.73
	3.26
	42.75

	10
	
	[2.32]
	[2.29]
	[3.20]
	[2.01]
	[2.59]
	[2.35]
	[1.33]
	[3.86]
	[3.64]
	[46.83]
	[3.04]
	[2.14]
	[0.55]
	[2.50]
	[31.82]

	
	
	{0.80}
	{0.78}
	{1.29}
	{0.71}
	{0.88}
	{0.83}
	{0.38}
	{1.29}
	{1.19}
	{10.42}
	{0.98}
	{0.87}
	{0.17}
	{0.76}
	{10.93}

	
	HomsD
	7.67
	8.56
	5.82
	8.07
	6.85
	5.9
	6.42
	10.3
	8.27
	0.85
	13.66
	6.51
	3.09
	8.04
	86.34

	11
	
	[5.42]
	[5.88]
	[4.09]
	[5.62]
	[4.78]
	[4.17]
	[4.44]
	[7.14]
	[5.85]
	[0.63]
	[9.55]
	[4.19]
	[2.22]
	[5.13]
	[59.56]

	
	
	{2.25}
	{2.68}
	{1.73}
	{2.44}
	{2.07}
	{1.73}
	{1.98}
	{3.16}
	{2.42}
	{0.22}
	{4.11}
	{2.32}
	{0.87}
	{2.91}
	{26.78}

	
	LatakiaD
	6.19
	7.06
	5.55
	7.09
	6.2
	5.69
	5.41
	8.8
	7.21
	0.95
	8.64
	19.99
	2.41
	8.81
	80.01

	12
	
	[4.91]
	[5.53]
	[4.19]
	[5.55]
	[4.84]
	[4.56]
	[4.10]
	[6.64]
	[5.53]
	[0.72]
	[6.53]
	[14.09]
	[1.92]
	[6.29]
	[61.32]

	
	
	{1.28}
	{1.53}
	{1.36}
	{1.54}
	{1.36}
	{1.13}
	{1.31}
	{2.16}
	{1.68}
	{0.24}
	{2.11}
	{5.89}
	{0.49}
	{2.52}
	{18.69}

	
	QamishliD
	7.3
	6.92
	1.77
	6.86
	5.44
	4.46
	5.6
	7.38
	4.61
	0.38
	7.17
	4.2
	31.89
	6.02
	68.11

	13
	
	[5.48]
	[5.37]
	[1.35]
	[5.33]
	[4.12]
	[3.29]
	[4.44]
	[5.80]
	[3.48]
	[0.28]
	[5.68]
	[3.36]
	[22.75]
	[5.03]
	[53.02]

	
	
	{1.82}
	{1.55}
	{0.42}
	{1.53}
	{1.32}
	{1.17}
	{1.16}
	{1.57}
	{1.14}
	{0.10}
	{1.48}
	{0.84}
	{9.14}
	{0.99}
	{15.09}

	
	HamaD
	6.36
	8.45
	4.79
	7.52
	6.16
	5.02
	7.46
	9.54
	6.4
	0.83
	9.38
	7.65
	3.28
	17.17
	82.83

	14
	
	[4.55]
	[5.95]
	[3.31]
	[5.34]
	[4.41]
	[3.57]
	[5.23]
	[6.57]
	[4.69]
	[0.60]
	[6.51]
	[5.15]
	[2.26]
	[11.86]
	[58.12]

	
	
	{1.81}
	{2.50}
	{1.48}
	{2.18}
	{1.74}
	{1.45}
	{2.23}
	{2.97}
	{1.71}
	{0.23}
	{2.87}
	{2.50}
	{1.02}
	{5.31}
	{24.71}

	
	TO
	100
	106.16
	63.37
	105.88
	90.35
	81.01
	85.08
	114.03
	87.26
	11.27
	101.52
	68.63
	33.59
	79.27
	

	
	
	[74.75]
	[79.97]
	[47.62]
	[79.33]
	[67.65]
	[61.39]
	[63.57]
	[85.23]
	[65.54]
	[8.62]
	[76.27]
	[49.12]
	[24.83]
	[58.77]
	

	
	
	{25.26}
	{26.19}
	{15.74}
	{26.55}
	{22.71}
	{19.62}
	{21.50}
	{28.79}
	{21.73}
	{2.66}
	{25.26}
	{19.50}
	{8.77}
	{20.50}
	TCI

	
	Net
	13.23
	18.96
	-16.76
	18.68
	5.21
	-3.00
	0.02
	26.51
	2.92
	-31.48
	15.18
	-11.38
	-34.52
	-3.56
	80.53

	
	
	[5.11]
	[18.10]
	[-12.18]
	[11.95]
	[2.31]
	[-1.69]
	[-1.72]
	[21.89]
	[2.47]
	[-23.21]
	[16.70]
	[-12.19]
	[-28.19]
	[0.65]
	[60.19]

	
	
	{8.12}
	{0.87}
	{-4.59}
	{6.73}
	{2.90}
	{-1.31}
	{1.74}
	{4.62}
	{0.45}
	{-8.27}
	{-1.52}
	{0.81}
	{-6.33}
	{-4.21}
	{20.34}



Notes: The results are based on a TVP-VAR frequency connectedness approach with a lag length of 1 (BIC) and a 12-step-ahead GFEVD. The Minnesota prior was used before initializing　the Kalman filter, and the forgetting factor was set to . TCI, total connectedness index. The values in brackets [ ] represent short-term frequency connectedness measures, while the values in curly brackets { } indicate long-term frequency connectedness measures. All other values correspond to overall time connectedness measures.

Table A.2. Average frequency connectedness for sugar prices: overall, short-frequency, and long-frequency.
	No.
	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	FROM

	
	DamascusS
	14.68
	8.33
	3.58
	9.22
	7.14
	6.93
	8.33
	9.87
	6.86
	0.82
	8.94
	5.78
	2.58
	6.93
	85.32

	1
	
	[11.38]
	[6.86]
	[2.94]
	[7.42]
	[5.60]
	[5.26]
	[6.65]
	[8.02]
	[5.73]
	[0.63]
	[7.38]
	[4.73]
	[2.02]
	[5.54]
	[68.78]

	
	
	{3.30}
	{1.47}
	{0.64}
	{1.80}
	{1.55}
	{1.66}
	{1.67}
	{1.85}
	{1.13}
	{0.19}
	{1.56}
	{1.05}
	{0.56}
	{1.40}
	{16.53}

	
	AleppoS
	8.16
	14.59
	4.04
	9.18
	8.03
	6.46
	8.43
	9.07
	10.05
	0.86
	7.84
	5.17
	2.64
	5.47
	85.41

	2
	
	[5.56]
	[9.95]
	[2.86]
	[6.29]
	[5.42]
	[4.36]
	[5.73]
	[6.22]
	[6.67]
	[0.63]
	[5.47]
	[3.53]
	[1.80]
	[3.87]
	[58.41]

	
	
	{2.60}
	{4.65}
	{1.18}
	{2.89}
	{2.61}
	{2.10}
	{2.70}
	{2.85}
	{3.38}
	{0.23}
	{2.37}
	{1.64}
	{0.84}
	{1.60}
	{26.99}

	
	Deir.ez-ZorS
	6.03
	7.61
	28.26
	7.29
	6.73
	5.8
	6.57
	6.54
	5.64
	2.89
	6.08
	5.01
	1.47
	4.09
	71.74

	3
	
	[4.09]
	[5.27]
	[16.60]
	[4.81]
	[4.64]
	[3.90]
	[4.29]
	[4.32]
	[3.87]
	[1.55]
	[3.90]
	[3.22]
	[0.87]
	[2.69]
	[47.39]

	
	
	{1.94}
	{2.34}
	{11.66}
	{2.48}
	{2.10}
	{1.90}
	{2.28}
	{2.22}
	{1.77}
	{1.34}
	{2.18}
	{1.79}
	{0.61}
	{1.40}
	{24.35}

	
	HomsS
	8.04
	8.29
	3.43
	13.27
	8.43
	8.28
	10.73
	9.61
	7.45
	1.14
	7.64
	5.17
	2.79
	5.73
	86.73

	4
	
	[6.01]
	[6.18]
	[2.53]
	[10.00]
	[6.21]
	[6.20]
	[7.98]
	[7.06]
	[5.48]
	[0.77]
	[5.57]
	[3.67]
	[1.90]
	[4.08]
	[63.65]

	
	
	{2.03}
	{2.11}
	{0.90}
	{3.27}
	{2.23}
	{2.08}
	{2.75}
	{2.55}
	{1.96}
	{0.37}
	{2.07}
	{1.50}
	{0.89}
	{1.65}
	{23.08}

	
	LatakiaS
	6.96
	7.46
	3.72
	8.91
	14.13
	8.88
	9.2
	9.42
	7.63
	1.24
	7.85
	5.51
	2.6
	6.51
	85.87

	5
	
	[5.18]
	[5.82]
	[2.80]
	[6.75]
	[10.81]
	[6.65]
	[7.00]
	[7.10]
	[5.93]
	[0.97]
	[5.95]
	[4.05]
	[2.00]
	[4.83]
	[65.03]

	
	
	{1.78}
	{1.64}
	{0.92}
	{2.16}
	{3.32}
	{2.23}
	{2.20}
	{2.32}
	{1.70}
	{0.27}
	{1.90}
	{1.46}
	{0.60}
	{1.67}
	{20.85}

	
	QamishliS
	7.07
	6.8
	3.33
	9.66
	9.8
	15.83
	10.37
	9.37
	6.51
	0.43
	7.37
	4.29
	2.84
	6.33
	84.17

	6
	
	[5.47]
	[4.98]
	[2.30]
	[7.06]
	[7.11]
	[11.76]
	[7.69]
	[6.70]
	[4.71]
	[0.30]
	[5.26]
	[2.94]
	[1.85]
	[4.52]
	[60.90]

	
	
	{1.60}
	{1.82}
	{1.03}
	{2.60}
	{2.69}
	{4.07}
	{2.68}
	{2.67}
	{1.80}
	{0.13}
	{2.10}
	{1.35}
	{0.99}
	{1.81}
	{23.27}

	
	HamaS
	7.53
	7.71
	3.22
	10.88
	8.93
	9.23
	13.65
	9.34
	7.48
	1.2
	7.35
	5.12
	2.39
	5.98
	86.35

	7
	
	[5.66]
	[5.90]
	[2.32]
	[8.33]
	[6.69]
	[6.87]
	[10.35]
	[6.94]
	[5.69]
	[0.88]
	[5.46]
	[3.62]
	[1.72]
	[4.31]
	[64.40]

	
	
	{1.87}
	{1.81}
	{0.89}
	{2.54}
	{2.24}
	{2.36}
	{3.31}
	{2.40}
	{1.79}
	{0.32}
	{1.89}
	{1.49}
	{0.67}
	{1.67}
	{21.95}

	
	DamascusD
	8.2
	7.72
	2.9
	9.17
	8.19
	7.64
	8.5
	12.8
	8.08
	1.06
	9.65
	6.19
	3.13
	6.78
	87.2

	8
	
	[6.07]
	[5.59]
	[2.15]
	[6.56]
	[5.98]
	[5.64]
	[6.15]
	[9.26]
	[5.78]
	[0.79]
	[6.82]
	[4.09]
	[2.26]
	[4.85]
	[62.73]

	
	
	{2.13}
	{2.13}
	{0.74}
	{2.60}
	{2.21}
	{2.00}
	{2.35}
	{3.54}
	{2.30}
	{0.27}
	{2.83}
	{2.10}
	{0.88}
	{1.94}
	{24.48}

	
	AleppoD
	6.85
	10.29
	2.94
	8.35
	8.17
	6.58
	8.25
	9.62
	15.3
	1.1
	9.01
	6.11
	2.11
	5.32
	84.7

	9
	
	[4.95]
	[7.14]
	[2.15]
	[5.97]
	[5.81]
	[4.59]
	[5.85]
	[6.84]
	[10.76]
	[0.85]
	[6.55]
	[4.12]
	[1.56]
	[3.85]
	[60.22]

	
	
	{1.90}
	{3.15}
	{0.79}
	{2.39}
	{2.37}
	{1.99}
	{2.40}
	{2.77}
	{4.55}
	{0.25}
	{2.46}
	{1.99}
	{0.55}
	{1.47}
	{24.48}

	
	Deir.ez-ZorD
	2.31
	3.42
	4.5
	3.94
	4.2
	1.62
	3.66
	5.25
	4.48
	55.53
	3.88
	3.16
	0.77
	3.29
	44.47

	10
	
	[1.72]
	[2.59]
	[3.12]
	[2.90]
	[3.14]
	[1.17]
	[2.69]
	[3.92]
	[3.39]
	[45.29]
	[2.89]
	[2.28]
	[0.57]
	[2.51]
	[32.89]

	
	
	{0.58}
	{0.83}
	{1.39}
	{1.03}
	{1.06}
	{0.45}
	{0.97}
	{1.33}
	{1.09}
	{10.24}
	{0.99}
	{0.88}
	{0.20}
	{0.78}
	{11.58}

	
	HomsD
	8.19
	7.46
	3.05
	7.86
	7.62
	6.71
	7.43
	10.56
	8.38
	0.85
	14.15
	6.53
	3.22
	7.99
	85.85

	11
	
	[5.90]
	[5.45]
	[2.24]
	[5.62]
	[5.44]
	[4.79]
	[5.26]
	[7.50]
	[6.11]
	[0.62]
	[10.13]
	[4.31]
	[2.41]
	[5.22]
	[60.87]

	
	
	{2.29}
	{2.01}
	{0.81}
	{2.25}
	{2.18}
	{1.92}
	{2.16}
	{3.06}
	{2.27}
	{0.23}
	{4.02}
	{2.22}
	{0.81}
	{2.77}
	{24.99}

	
	LatakiaD
	6.98
	6.64
	3.51
	6.91
	7.03
	5.09
	6.77
	9.01
	7.39
	0.97
	8.53
	19.93
	2.29
	8.94
	80.07

	12
	
	[5.22]
	[5.26]
	[2.68]
	[5.46]
	[5.55]
	[3.95]
	[5.19]
	[6.83]
	[5.74]
	[0.79]
	[6.48]
	[14.15]
	[1.84]
	[6.45]
	[61.43]

	
	
	{1.76}
	{1.38}
	{0.83}
	{1.45}
	{1.48}
	{1.14}
	{1.58}
	{2.18}
	{1.65}
	{0.19}
	{2.05}
	{5.77}
	{0.46}
	{2.49}
	{18.65}

	
	QamishliD
	5.1
	5.66
	1.65
	6.05
	5.94
	5.19
	5.25
	7.79
	4.53
	0.53
	7.49
	4.36
	34.13
	6.33
	65.87

	13
	
	[4.09]
	[4.43]
	[1.20]
	[4.63]
	[4.47]
	[3.84]
	[3.91]
	[6.11]
	[3.44]
	[0.41]
	[5.89]
	[3.60]
	[24.37]
	[5.33]
	[51.36]

	
	
	{1.01}
	{1.23}
	{0.45}
	{1.41}
	{1.46}
	{1.35}
	{1.34}
	{1.67}
	{1.10}
	{0.11}
	{1.60}
	{0.76}
	{9.76}
	{1.01}
	{14.51}

	
	HamaD
	7.95
	6.27
	2.6
	6.94
	7.75
	6.88
	7.1
	9.4
	5.97
	0.81
	9.29
	7.94
	3.36
	17.73
	82.27

	14
	
	[5.75]
	[4.70]
	[2.04]
	[4.97]
	[5.55]
	[4.96]
	[5.12]
	[6.66]
	[4.49]
	[0.62]
	[6.65]
	[5.65]
	[2.39]
	[12.46]
	[59.56]

	
	
	{2.20}
	{1.57}
	{0.56}
	{1.98}
	{2.21}
	{1.91}
	{1.97}
	{2.74}
	{1.47}
	{0.19}
	{2.65}
	{2.29}
	{0.97}
	{5.27}
	{22.71}

	
	TO
	89.36
	93.67
	42.47
	104.35
	97.97
	85.28
	100.6
	114.84
	90.44
	13.89
	100.92
	70.34
	32.22
	79.7
	

	
	
	[65.66]
	[70.17]
	[31.34]
	[76.78]
	[71.58]
	[62.18]
	[73.51]
	[84.23]
	[67.03]
	[9.81]
	[74.27]
	[49.81]
	[23.18]
	[58.05]
	

	
	
	{23.70}
	{23.50}
	{11.12}
	{27.57}
	{26.38}
	{23.10}
	{27.08}
	{30.61}
	{23.41}
	{4.08}
	{26.64}
	{20.53}
	{9.03}
	{21.65}
	TCI

	
	Net
	4.04
	8.26
	-29.28
	17.62
	12.09
	1.11
	14.25
	27.64
	5.74
	-30.58
	15.06
	-9.73
	-33.65
	-2.57
	79.72

	
	
	[-3.13]
	[11.76]
	[-16.05]
	[13.13]
	[6.56]
	[1.28]
	[9.12]
	[21.50]
	[6.81]
	[-23.08]
	[13.40]
	[-11.61]
	[-28.17]
	[-1.51]
	[58.4]

	
	
	{7.17}
	{-3.50}
	{-13.23}
	{4.49}
	{5.53}
	{-0.18}
	{5.13}
	{6.13}
	{-1.07}
	{-7.50}
	{1.66}
	{1.88}
	{-5.48}
	{-1.06}
	{21.32}



Notes: The results are based on a TVP-VAR frequency connectedness approach with a lag length of 1 (BIC) and a 12-step-ahead GFEVD. The Minnesota prior was used before initialising the Kalman filter, and the forgetting factor was set to . TCI, total connectedness index. The values in brackets [ ] represent short-term frequency connectedness measures, while the values in curly brackets { } indicate long-term frequency connectedness measures. All other values correspond to overall time connectedness measures.
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