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Abstract 

The Global Financial Crisis of 2008 has motivated modern economists to investigate the link between economies as well as between 

real and financial sectors. Thus, in last decade the existence of real and financial connectedness has become a corner stone in policy 

making when understanding how financial shocks impact real economy (Uluceviz & Yılmaz, 2018). Therefore, the aim of this chapter 

is to analyse the interconnectedness between the real and financial sectors of Libya. To accomplish the chapter’s aim, firstly it discusses 

roles of real and financial sector. Secondly, this chapter shed light on a recent related empirical literature. Methods used in measuring 

the connectedness between financial and real sectors are drown thirdly. In the fourth section, this chapter illustrates the method used 

and the model for measuring the Libyan real and financial sectors dependency, in addition to variables selection. Fifthly, our empirical 

results are displayed. Finally, a conclusion will be highlighted. 

Keywords: Interconnectedness, Libyan Real Sector, Libyan Financial Sector 

1. Introduction : Role of the Real Sector in the Economy 
According to Anyanwu (2010, p. 31) breaks down the real sector into activities of  industry, agriculture, construction, 

building and services. Moreover, Mordi (2014, p. 5) thinks households and firms that participate in goods and services 

productions, are element of the real sector. However, a wider view is made by  Greene (2018, p. 2), according to him,  the 

real sector consists of expenditure and production in the economy, and that widely called national accounts. Thus, this 

sector fundamentally functions an important role in the economy. Indeed, Klimenko et al. (2021, p. 2) considers that the 

real sector as the soul creation of “a surplus production” in the economy that assures the financial sector functions. 

Therefore, it appears that the fact that the real sector is the basis for the derivation of value added in the economy.   

 Anyanwu (2010, p. 31) essentially highlights a number of reasons which makes the real sector strategic, i.e., satisfying 

the aggregate demand by the production of goods and services, measuring the macroeconomic policies effectiveness, 

releasing the pressure on the external sector, and finally generating income and employment. The point is that the real 

sector has played a crucial role affecting the living standard directly or indirectly, and also affecting the welfare as a result 

of applied macroeconomic policies. It is, therefore, that the real sector creates connections in the economy between the 

product market and factor market. In this regard, the real sector links the household, who receives income by selling their 

capital, i.e., labor and savings, with the firms, which buy. In another level the real sector is about linking in the product 

market where the households become the buyers of goods and services and the firms are the sellers.  

2. Role of the Financial System in the Economy 
The previous chapter has discussed the Libyan financial sector outlook without discussing its role in the economy. It 

might be necessary to shed some lights the financial sector’s functions in the economy. It is well known that the major 

role of the financial system is to link lenders and borrowers (Ulusoy and Ugur,2020). In other words, its main role to 

provide the deficit units with the needed supply from surplus units. linking surplus units with deficit units may be efficient 

as it results low costs of information, transaction and enforcement (Mordi, 2014, p. 10; Zhuang et al., 2009, p. 3). This is 

also supported by Kaur (2017, p. 1868) who believed the efficient allocation of resources is the core function of financial 

sector and return maximization which all resulting economic growth. Thus, the financial sector throughout its institution 
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connects these units easily and efficiently. At this point, it may be useful to consider the concepts of company value and 

financial risk (Ulusoy,2008). 

However, Krippner (2011, p. 11) referred to Giovanni Arriighi’s theory where profits come from material expansion, 

the first phase and the late phase of financial channels. This indeed demonstrates the expanded role of financial sector. 

For example, banks as financial intermediations undertake a critical role in finance provision. A contractual relationship 

is the base of banks’ function between the units of surplus and deficits. Similarly, other institutions like financial markets 

are channels funds flow through different types of instruments that also provide the units to pool their risks. Indeed, 

Levine (2004, pp. 5) provided an extensive literature on the functions of financial system and identified five key roles 

that enhance economic growth; “providing information on potential investments, monitoring investments and 

implementing corporate governance, facilitating trade, diversification and risk management, savings mobilization and 

pooling, and exchange of goods and services”. Nonetheless, payment mechanism has not been taken into consideration 

by Levine (2004) even though he identified key points which could indirectly refer to payment mechanism. Governance 

has a key role in economic growth and linking firms (Ulusoy et al., 2022) 

In sum, the financial sector has been playing a critical role to meet the needs of deficit units/ borrowers with surplus 

units/ lenders. Therefore, it seems to be the fact that financial sector via its institutions collects funds and direct these 

funds towards other economic activities which lead to economic growth. 

3. Linkages Between Financial and Real Sectors: Related Literature  
The literature generally believes the sectors are related in several ways, and thus development in one sector may have 

a direct or an indirect effect on the other. For instance, according to  Greene (2018, p. 5-6) highlights that a change in a 

fiscal policy by increasing the desire to consume more leads to impact the financial sector by decreasing the amount of 

savings. Furthermore, if the monetary policy were relaxed, this would increase consumption and/or investment through 

higher lending. Hence, it may be said that the higher investment or consumption, the higher economic growth rate. 

Moreover, it has been suggested that the Global Financial Crises indicated the impact of the financial architecture on the 

systematic risk negatively or positively according to authorities policy (Acemoglu et al., 2015, p. 564; Ahelegbey et al., 

2016, p. 371). This is because “When a bank experiences financial stress, its troubles could spill over to other banks and 

threaten to contaminate the broader financial system. This is what regulators refer to when they define and measure 

systemic risk.” (Greenwood et al., 2015, p. 471). Therefore, measuring the interconnectedness between financial 

institutions has received significant attention for the last decade. This tendency of research could be reasoned to the lack 

of information about the network obligation between the financial institutions (Gai & Kapadia, 2010, p. 6; Glasserman & 

Young, 2016, p. 779).  

To start our analysis with Eisenberg & Noe (2001) who questioned the independency of a firm’s debt to other firms’ 

debt. Thus, they developed a model of nodes representing the financial institutions vector payments to the other nodes. 

Simply, the model indicates which node was affected by a default of another node. Furthermore, Gai & Kapadia (2010) 

constructed an artificial statistical model to analyze the banks network and the effect of an idiosyncratic shock on the 

linkages between banks that compromised 80% external assets and also the banks were from developed countries. 

Recently, there has been many studies applied network models, which specified models for interconnectedness between 

financial institutions and liabilities. Studies of Gai et al. (2011) , Markose et al. (2012),  Anand et al. (2013) and Acemoglu 

et al. (2015) and Glasserman & Young (2016) are examples of method based of nodes network. However, there may be 

some limitations such as the models did not account for what could have caused default nodes which perhaps could be 

due to a dynamic process of households or nonfinancial institutions.  

Other studies endeavored to investigate the interconnectedness between the global financial institutions applying other 

approaches. For instance, evidence on measuring interlinkages between systematically banks and insurers of U.S, Asia 

and European Union using a vector autoregressive (VAR) model on daily equity returns (Malik & Xu, 2017). In addition, 

a similar study by Andrieş et al. (2022) investigated the interconnectedness between global systematically important 

institutions and banks and the global financial system. Their method was based on several approaches to assess the 

interconnectedness between these institutions and the global financial system. For example, Bayesian Graphical VAR 

model and Granger causality networks were among the methods applied in their study to account for the spillover effect. 

The two sets of data used were, on one hand, balance sheet data of market equity, total assets and book equity regarding 

systematically important institutions and banks, and on the other hand, market indices related to the global financial 

system. In another side, Abedifar et al. (2017) employed systemic risk measures and graphical network models to measure 

interlinkages between Islamic banks, conventional banks and conventional banks with Islamic windows in the GCC 

countries. It seems that the importance of the financial institutions’ role has given space to literature to emerge 

characterizing the systematic risk of these institutions and an idiosyncratic shock on the other related financial institutions. 
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For more empirical analysis about the interdependency of institutions and markets employing network graphs see for 

example, Giudici et al. (2020), Battiston & Martinez-Jaramillo (2018) and Giudici & Spelta (2016). 

Interconnectedness between cryptocurrencies has also attracted recent research. For instance, Paolo Giudici & 

Pagnottoni (2020) investigated the connectedness of major eight Bitcoin returns using vector error correction models. 

Another study applied a unit root testing approach to determine whether the cryptocurrencies explosive behaviors are  

interlinked (Agosto & Cafferata, 2020). While others like Paolo Giudici & Pagnottoni (2020) attempted to measure the 

interconnectedness between Bitcoin and gold, crude oil and 12 developed equities applying Bayesian time-varying 

parameter vector autoregressive and cross-quantilogram to detect the directional predictability and dependence between 

the variables. This suggests the importance of understanding the connection between the cryptocurrency markets and 

other assets (Kendirli et. al.,2022)(Kendirli and Şenol, 2021)(Konak and Özkahveci,2023). 

However, research has also accounted for measuring interconnectedness with respect to the real economy. For 

example, Acemoglu et al. (2012) investigated the shocks of sectoral inputs on aggregate output in the U.S using a network 

approach. The sectoral inputs were captured by the value spent on commodity, which was considered as an input to 

another sector, and the aggregate output represented by total added value. Even though they attempted to measure the 

interlinkages between microlevel and macrolevel, they did not account for the financial sector. In contrast, Ahelegbey et 

al. (2016) endeavoured to measure the interconnectedness in the U.S between the real economy and the financial sector 

using Bayesian Graphical VAR model. The real sector was represented by a several response virials while the financial 

sector was determined by thirteen predictor variables. A unidirectional connectedness from financial sector to the real 

sector was captured during 2007-2009, and from 2010 to 2013 a bidirectional connectedness between the sector were 

suggested by their results.  Later study used a similar approach but different model inputs. Uluceviz & Yılmaz, (2018) 

evaluated the connectedness between real and financial sectors using VAR model in U.S based on representative indices 

for the real economy, and data representing the financial side were the returns of the stock, bond, and foreign exchange 

markets. They conducted a real activity index (ARI) based on real GDP, employment, and initial claims. The other index 

representing real economy was the already published index of Aruoba-Diebold-Scotti (ADS). Their results appeared to 

be mixed where the ADS showed the real sector interconnected with the financial sector, while RAI showed a reserve 

connectedness. This may be due to the different deriving methods of ADS and RAI indices where the former contains 

financial observations and the later does not. 

4. Tools of Interconnectedness Measurements 
The literature provides a handful of approaches that are employed to detect the interconnectedness between the 

economic sectors. For example, Li et al. (2012, Table 1) summarized five methods for interconnectedness analysis such 

as correlation, cointegration analyses, panel analyses, VAR and dynamic factor analyses. Similarly, Bricco & Xu (2019, 

pp. 18-19) provided a summery of interconnectedness measurment approches and their applicaplity. And thus, a 

researcher should consider each method’s limitations in undertaking interconnectedness measures. For instances, for more 

discussion on methodologies limitations see,  Li et al. (2012, Table 1) and Andrieş et al. (2022, Table 1). Moreover, the 

availability of data plays a cruciel role in determining the measurment approach as was mentioned by  Bricco & Xu (2019, 

p. 38).   

5. Measuring Libyan Real-Financial sector interconnectedness 
 According to Li et al. (2012, pp. 138–139), measuring interlinkages among economies are accounted for different 

endogenous economic variables when VAR employed. They also add that impulse response functions (IRFs) and 

decompositions of variance are usually introduced by VAR, the former measures response of a variable to another 

variable’s shocks and the later measure shocks' relative importance. More importantly, because of this chapter’s purpose 

and considering each method limitations, VAR will be considered an optimal selection to measure interconnectedness 

between real and financial sector in Libya. This can evidenced by Bricco & Xu (2019, p. 38) when they argued the VAR 

is the selection if the purpose to analyze the interdependency between macro-financial variables . In addition, a recent 

research measuring the interconnectedness between macro-financial variables, VAR was widely adopted in empirical 

research (Acemoglu et al., 2015; Ahelegbey et al., 2016; Andrieş et al., 2022; Giudici & Pagnottoni, 2020; Uluceviz & 

Yılmaz, 2018).  

5.1 Bayesian VAR Approach 

 In this section, Bayesian Theorem is mentioned briefly, according to Thomas Bayes the relationship of two random 

events is described under their conditional probabilities. 
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𝑃 (
𝑥

𝑦
) =  

𝑃(𝑦)𝑃(𝑦|𝑥)

𝑃(𝑥)
                  Eq.  1 

Where 𝑃(𝑥) represents a random event probability of 𝑥, and  𝑃(𝑦) represents a random event probability of 𝑦. That 

is known as prior probability. The term 𝑃(𝑦|𝑥) represents the occurrence of event 𝑦 conditioned to the event 𝑥 occurrence. 

Also, 𝑃(𝑥|𝑦) represents the occurrence of event 𝑥 conditioned to the event 𝑦 occurrence. That is known as posterior 

probability. Thus, Bayesian Theorem can also be stated as  

𝑃𝑝 = 𝐿𝑖 × 𝑝𝑝                 Eq.  2 

Whare 𝑃𝑝 and 𝑝𝑝stands for the posterior probability and prior probability, respectively.  

Generally, the variables dynamic can be modelled in SVAR process (structural vector autoregressive process) as in 

Ahelegbey et al. (2016) 

𝑌𝑡 = 𝛽0𝑌𝑡 + ∑ 𝛽𝑖 𝑌𝑡−𝑖
𝜌
𝑖=1 + ∑ ∁𝑖 𝑍𝑡−𝑖

𝜌
𝑖=1  + 𝜀𝑡                Eq.  3 

Where 𝑍𝑡 is a 𝑛𝑧 predictor variables vector,  𝛽0 is 𝑛𝑦  ×  𝑛𝑦 coefficients matrix of structural contemporaneous, 𝛽𝑖 

and  ∁𝑖 are respectively 𝑛𝑦  ×  𝑛𝑦 and 𝑛𝑦  ×  𝑛𝑧 structural coefficients vector and 𝜀𝑡 is 𝑛𝑦 structural error term vector, and 

t = 1,,,, T.  

According to Ahelegbey et al. (2016) Andrieş et al. (2022), not only the applicability of estimating Eq. 3 and also over 

parameterized problem in SVAR model was considered. Thus, to solve these problems, Let 𝑋𝑡 = (𝑌𝑡 , 𝑍𝑡)` be 𝑛𝑦+ 𝑛𝑧 = 𝑛 

observed variables dimensional matrix at time t, and 𝛽𝑖
∗ = (𝛽𝑖, 𝐶𝑖), 1 ≤ 𝑖 ≤ 𝜌, and 𝑛𝑦 × 𝑛 are unknown coefficients of 

response and predictor variables matrices. The equation 5 can be expressed in a reduced form of VAR as  

𝑌𝑡 = ∑ 𝐴𝑖 𝑋𝑡−𝑖
𝜌
𝑖=1 + 𝐴0

−1 𝜀𝑡               Eq.  4 

For t = 1,,,, T, where 𝐴0 = (𝐼𝑛𝑦 – 𝛽0) is 𝑛𝑦 × 𝑛𝑦 matrix,  𝐼𝑛𝑦 is the 𝑛𝑦 dimensional identity vector, 𝐴𝑖 (dimension of 

𝑛𝑦 × 𝑛 ) = 𝐴0
−1 𝛽𝑖

∗, 1 ≤ 𝑖 ≤ 𝜌 are the coefficient matrices of the reduced form VAR model. 𝑢𝑡 = 𝐴0
−1 𝜀𝑡 is reduced form 

errors of 𝑛𝑦 dimensional matrix and  𝑢𝑡  ~
𝑖.𝑖.𝑑 N (0, ∑𝑢).  

The dynamic of the reduced Var model is given through variance decompositions or impulse response functions by 

estimating 𝐴0 and ∑𝜀 from the following errors covariance matrix based on Eq. 6. First, following recent literature i.e. 

Ahelegbey et al., (2016) we assume the prior distribution of covariance is Minnesota, thus, 𝐴+ ∿ 𝑁(𝐴, 𝑉).  
Conducting total index of interconnectedness (D-Y) is introduced by Diebold & Yilmaz (2009), to measure the 

spillover between returns and their volatility, developed later by Diebold & Yilmaz (2012) considering the impulse 

response functions and the forecast error variance decomposition. Therefore, we conduct the same measure for 

interconnectedness. However, the forecast error variance decomposition is influenced by variable ordering. Hence, this 

is dealt with according to Ankargren et al. (2017) and variable order becomes GDP, Gross Capital Formation, inflation, 

Government Debt, M1, m2, Un-official Exchange rate and Domestic Private Credit by Banks. 

The main attention is on the h-stet error variance decomposition of variable 𝑖 is caused by variable 𝑗 shocks, that 

expressed mathematically as  

𝜑̃ 
𝒊𝒋,𝒕
𝒈  (𝒉) =

∑ 𝛹ℎ−1
𝑡=1 𝑖𝑗,𝑡

2,𝑔
 

∑ ∑ 𝛹ℎ−1
𝑡=1 𝑖𝑗,𝑡

2,𝑔𝑁
𝑖=1

            Eq. 5 

Where φ 
𝒊𝒋,𝒕
𝒈  (𝒉) indicates the h-step ahead forecast error variance decomposition, Ψ𝑖𝑗,𝑡

𝑔
= 𝑆

𝑖𝑗,𝑡

−1
2  𝐴ℎ,𝑡 ∑ 𝜀𝑖𝑗,𝑡𝑡 , ∑𝑡 the error 

term ε𝑖𝑗,𝑡 covariance matrix. Based on Eq. 5 total connectedness index is constructed as 

𝐶𝒕
𝒈
 (𝒉) =

∑ �̃�𝑁
𝑖,𝑗=1,𝑖≠𝑗 𝑖𝑗,𝑡

𝑔
(𝒉) 

∑ 𝜑 
𝒊𝒋,𝒕
𝒈

 (𝒉)𝑁
𝑗=1

× 100        Eq. 6 

Firstly, the spillovers of variable 𝑖 to all others 𝑗 is calculated indicating the total directional connectedness to others 

as  
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𝐶𝑖→𝑗,𝑡
𝑔

 (ℎ) =
∑ �̃�𝑁
𝑗=1,𝑖≠𝑗 𝑗𝑖,𝑡

𝑔
(ℎ) 

∑ 𝜑 
𝑗𝑖,𝑡
𝑔

 (ℎ)𝑁
𝑗=1

× 100        Eq. 7 

Secondly, the computation of the spillovers of all variables 𝑗 to variable 𝑖, describing the total directional 

connectedness from others as 

𝐶𝒊⃪𝒋,𝒕
𝒈

 (𝒉) =
∑ �̃�𝑁
𝑗=1,𝑖≠𝑗 𝑖𝑗,𝑡

𝑔
(𝒉) 

∑ 𝜑 
𝒊𝒋,𝒕
𝒈

 (𝒉)𝑁
𝑖=1

× 100        Eq. 8 

Thirdly, the differences between the total directional connectedness to others and from others to obtain the net total 

directional connectedness C𝒊,𝒕
𝒈

 is calculated as 

𝐶𝑖,𝑡
𝑔
 (ℎ) = 𝐶𝑖→𝑗,𝑡

𝑔
 (ℎ) − 𝐶𝑖⃪𝑗,𝑡

𝑔
 (ℎ)        Eq. 9 

The sign of the net total directional connectedness shows whether the variable 𝑖 is driving or driven by the others.  

 

The final step is the calculation of the net total directional connectedness to investigate the bidirectional connections 

by calculating the net pairwise directional connectedness (NPDC) as 

𝑁𝑃𝐷𝐶𝑖𝑗(ℎ) =
�̃�𝑗𝑖,𝑡
𝑔

(ℎ)− �̃�𝑖𝑗,𝑡
𝑔

(ℎ)  

𝑁
× 100        Eq. 10 

5.2 Data and model variables selection 
The research organized in this chapter depends on annually secondary data, perhaps from 1973 to 2020. Taking into 

account the authenticity of the results, the selection of the variable was in line with the literature i.e. Bricco & Xu (2019, 

p. 38). In the case of Libya in which a researcher could suffer some limitations in terms of data availability and data time 

horizon, the selected variables are; GDP (Ahelegbey et al., 2016; Ibadin et al., 2014; Uluceviz & Yılmaz, 2018), gross 

fixed capital formation (GCF) (Ibadin et al., 2014), M1, M2 (Ahelegbey et al., 2016), government debt (Andrieş et al., 

2022), inflation (INF) (Ahelegbey et al., 2016) and Unofficial exchange rate (MBER) (Uluceviz & Yılmaz, 2018; 

Ahelegbey et al., 2016 who used effective exchange rate). Also, we capture the Libyan finacial sector by dmestic private 

credit by banks (DPCB). 

Regarding data collection, there has been a use of different sources. For example, GDP and gross capital formation 

were obtained from United Nations National Accounts. M1, M2  and dmestic private credit by banks (DPCB) for the 

period from 1973 to 2017 were obtained from Monetary and Financial Statistics (1966-2017) (Central Bank of LIBYA, 

n.d.,  tab. 2) and from 2018 to 2020 was gathered from (Central Bank of LIBYA, 2021, tab. 3). Government debt and 

Inflation were obtained from IMF data sources. Finally, the unofficial exchange rate was surveyed through historical 

records of Al-Mushir Market- Tripoli-Libya.    

5.3 Empirical Results and Diagnostics 
Before proceeding further, it may be worth mentioning statistical results related to the empirical results.  

5.3.1 Descriptive Statistics  

Results of descriptive statistics are shown in Table 5.1 displaying the number of observations mean and standard 

deviation of the variables.  

Table 5.1. Descriptive Statistics  

 Variable  Obs  Mean  Std. Dev.  Min  Max 

GDP 48 35440.3 35684.685 2401.197 116721.42 

Gross Capital Formation 48 7.864e+09 4.411e+09 2.274e+09 1.879e+10 

 Inflation Rate 48 6.263 7.754 -9.798 29.38 

 Government debt 48 25067.373 54121.758 152.476 201517.74 

 M1 48 24452.165 34927.761 514 122950.3 
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 M2 48 26692.919 35452.781 810.9 125543 

 Un-official Exchange 

Rate 

48 1.932 1.695 .31 7.2 

 Domestic Private Credit 

by Banks 

48 7711.087 9552.493 212.617 40729.164 

5.3.2 Correlation Test 

Table 5.2 shows pairwise test results of correlation between the variables. According to the results GDP only is 

correlated positively with GCF and adversely government debt which also has same relation with GCF.  

 

Table 5.2. Correlation Matrix  

Variables (1) (2) (3) (4) (5) (6) (7) (8) 

(1) gdp 1.0

00 

       

(2) GCF 0.5

68* 

1.0

00 

      

(3) inflation -

0.370 

-

0.339 

1.0

00 

     

(4) gov_debt -

0.444* 

-

0.378* 

0.3

12 

1.0

00 

    

(5) m1 0.2

55 

0.0

96 

0.2

42 

0.1

23 

1.0

00 

   

(6) m2 0.2

26 

0.1

44 

0.2

33 

0.1

12 

0.8

66* 

1.0

00 

  

(7) bmer -

0.083 

0.0

22 

0.2

04 

-

0.156 

0.1

25 

0.0

37 

1.0

00 

 

(8) pcbs -

0.027 

0.0

52 

0.0

18 

0.3

52 

0.2

91 

0.4

07* 

-

0.114 

1.0

00 

*** p<0.01, ** p<0.05, * p<0.1 

5.3.3 Testing for Unit Root  

The stationarity test is carried out in this section for all variables. As shown in Table 5.3, the null hypothesis of non-

stationary is rejected at I (0). Yet, the null is not rejected at I (1), the Un-official exchange rate is still stationary and thus 

becomes stationary at I (2).   

Table 5.3. Results of Augmented Dickey–Fuller Tests 

Variables I (0) I (1) 

Z p-

value 

l

ags 

Z p-

value 

l

ags 

GDP -

1.395 

.585 1 -

3.038 

.032 1 

Gross Capital Formation -

2.464 

.124 1 -

5.543 

.000 1 

 Inflation -

3.724 

.004 1 -

6.411 

.000 1 

 Gov.debt -

1.15 

.695 1 -

6.089 

.000 1 

 M1 -

.12 

.947 1 -

3.51 

.008 1 
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 M2 .07

3 

.964 1 -

3.61 

.006 1 

 Black market exchange rate -

1.364 

.599 1 -

2.66 

.081 1 

Domestic_priva~a -

1.533 

0.517 1 -

4.185 

.000 1 

Black market exchange rate becomes stationary at I (2). 

5.3.4 Optimal lag number 

In all VAR(p) models, the selection of lag order is important. In this part we conduct the test of the lag order for 

BVAR(p). The results of the test in Table 5.4 confirms only the first lag may be included in the model and thus our model 

becomes BVAR (1). 

Table 5.4 Bayesian model tests: Optimal Lag Selection 

  log (ML) P(M) P(My) 

lag1  -170.395 0.250 0.991 

lag2  -175.078 0.250 0.009 

lag3  -189.114 0.250 0.000 

lag4  -182.815 0.250 0.000 

5.3.5 Stability Condition 

To process our model BVAR (1), the model must be stable, therefore, checking for the model stability is performed 

and the results are displayed in Table 5.5. The results confirm the condition of stability, that is, eigenvalues lie inside the 

unit circle meaning our model BVAR (1) satisfies the stability condition.  

Table 5.5 Bayesian VAR (1) Stability Condition Test 

Eigenvalue stability condition                   Companion matrix size =     8 
                                                 MCMC sample size      = 80000 

 

 Eigenvalue   Equal-tailed 

modul

us 
Mean Std. dev. MCSE Median 

[95% cred.  

interval] 

1 0.904 0.179 0.001 0.878 0.633 
1.344 

1.002 

0.866 

0.767 

0.686 

0.611 

0.532 

0.433 

2 0.744 0.122 0.000 0.735 0.527 

3 0.647 0.106 0.000 0.643 0.450 

4 0.567 0.099 0.000 0.565 0.379 

5 0.493 0.098 0.000 0.493 0.302 

6 0.414 0.103 0.000 0.415 0.209 

7 0.316 0.113 0.000 0.317 0.099 

8 0.189 0.118 0.000 0.179 0.010 

Pr(eigenvalues lie inside the unit circle) = 0.7605 
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5.3.6 Impulse Response Function 

GDP Shocks 

Figure 5.1 below which reports the impulse response results to GDP shocks. The results reveal that Inflation and 

government Debt are positively highly sensitive to GDP shocks while M1, M2, domestic private credits by banks and the 

un-official exchange rate seem to have less positive sensitivity to GDP shocks. In contrast, gross capital formation shows 

a negative response to the GDP shocks.  

Figure 5.1 Impulse Response Functions to GDP shocks 

 

Gross Capital Formation Shocks 

Figure 5.2 reports the responses to changes in gross capital formation. As shown in the figure, homogenous responses 

from unofficial exchange rate, M1, M2 and domestic private credit by banks to changes in gross capital formation. 

However, inflation shows a high sensitivity to gross capital formation shocks even though the inflation response is just 

above zero. The noticeable responding can be seen from government debt, that is a positive respond is generated from a 

positive shock of gross capital formation. GDP, on the other hand, reveals negative respond to gross capital formation. 

Inflation Shocks 

From Figure 5.3 below, it is evident that one standard deviation shock of inflation has a positive impact on gross 

capital formation and negatively affects government debt. According to the other variables, a shock of inflation has no 

impact on them.  

             Government Debt Shocks 

Figure 5.4 reports the impulse response functions to government shocks. Homogenous responses to the government 

debt shocks are from unofficial exchange rate, M1 and M2. Domestic private credit by banks shows a negative steady 

response reaching almost -1% in the fourth period to 1% change in government debt. Similar responses are recorded by 

GDP and gross capital formation to a shock in government debt, that is both recorded a positive response by 1% from 

almost the second period and upwards to the fourth period due to 1% change in government debt.    
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Figure 5.2 Impulse Response Functions to Gross Capital Formation Shocks 

 

 

Figure 5.3 Impulse Response Functions to Inflation 
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Figure 5.4 Impulse Response Functions to Government Debt Shocks 

 

M1 Shocks 

Responds to M1 shocks somehow different as shown in Figure 5.5. For example, not only un-official exchange rate 

and M2 seems to be negatively responding to M1 shocks but also government debt can be seen highly negatively sensitive 

to M1 shock.  Inflation also is recorded to have positive response to M1 shocks. Moreover, gross capital formation seems 

responding positively to M1 shocks. Similar low positive responses are recorded for GDP and domestic private credit by 

banks to M1 shocks.  

M2 Shocks 

Figure 5.6 reports impulse response functions to M2 shocks. Homogenous responses to M2 shocks are documented 

by unofficial exchange rate, GDP, and gross capital formation, while M1 and domestic private credit by banks recorded 

negative responses in the fourth period to M2 shocks. High sensitivity response to M2 shocks is recorded by government 

debt and even higher negative response by inflation.    

Black Market Exchange Rate Shocks 

Figure 5.7 displays standard deviation shock of inflation on the other variables. Significantly, one shock in unofficial 

exchange rate leads to decrease in inflation rate while government debt responds positively to inflation shock. Others, 

however, show undetectable reaction to a standard deviation shock in unofficial exchange rate.  
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Figure 5.5 Impulse Response Functions to M1 

 

Figure 5.6 Impulse Response Functions to M2 
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Figure 5.7 Impulse Response Functions to Inflation 

 

Domestic Private Credit by Banks Shocks 

The impulse response functions to shocks of domestic private credit by banks are reported in Figure 5.8. Noticeably, 

the mean of responses for unofficial exchange rate, GDP, M1 and M2 remains steady and almost zero. However, inflation 

shows being highly sensitive to domestic private credit by banks followed by government debt and gross capital 

formation, respectively, while the latter records a negative response in the fourth period.   

Figure 5.8 Impulse Response Functions to Domestic Private Credit by Banks 

 

5.3.7 Variance Decomposition Results 

The dynamic analysis of variance decomposition is given in Table 5.6. With respect to GDP, it explains its prognostic 

standard deviation by 48% in the first year but for coming years other variables increasingly engage in explaining the 

error of GDP. Gross capital formation error is increasingly explained by other from about 40% in the first year to almost 

55% in the fifth year. Inflation seems to be highly self-explaining its own variance by of 78% in the first year and gradually 
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decreased to 56% in the fifth year, and this also almost the same for government debt. However, M1 standard deviation 

appears to explain its own error by 52% and gradually decreases to explain 46% of its variance. In the case of M2, it 

explains 60% of its own prognostic error in the for the first and second years but slightly declines to explain 53% of its 

prognostic error in the fifth year. Unofficial exchange rate variance, on the other hand, explains 97% of its own error in 

the first year and this drops to account for 67% of its own error. Finally, domestic private credit by banks decreasingly 

interferes to explain its own prognostic error from 100% in the first year to nearly 71% in the fifth year.  

Table 5.6 Cholesky Variance Decomposition 

Step 
GDP GCF Inf 

Gov.d

ebt 
M1 M2 BMER DPCB 

1 48.8% 60.9% 78.3% 76.7% 54.2% 60.7% 97.6% 100.0% 

2 48.1% 57.8% 73.0% 73.2% 52.7% 60.6% 83.2% 92.9% 

3 46.0% 52.9% 66.6% 67.6% 50.7% 58.7% 75.6% 84.5% 

4 43.6% 48.3% 61.4% 61.9% 48.6% 56.0% 70.9% 77.2% 

5 41.5% 44.4% 56.9% 56.9% 46.5% 53.0% 67.6% 71.0% 

Source: Author based on the BVAR (1) results.  

Variance Decomposition – GDP 

Table 5.7 declares the amount of information that the variables contribute to GDP. Apart from how much GDP 

explains its own error, higher contributions come from gross capital formation and government debt, however, their 

contribution decreases over time. Inflation, M1, M2, unofficial exchange rate and domestic private credit by banks have 

an increasing contribution to explain GDP error.   

Table 5.7 Cholesky Variance Decomposition of GDP 

Step GDP GCF Inf Gov.debt M1 M2 BMER DPCB 

1 48.8% 25.4% 3.3% 15.1% 1.5% 1.7% 1.6% 2.5% 

2 48.1% 24.4% 3.8% 13.2% 2.2% 2.4% 2.8% 3.1% 

3 46.0% 23.5% 4.4% 12.4% 3.0% 3.2% 3.5% 4.1% 

4 43.6% 22.7% 5.0% 12.2% 3.7% 3.8% 4.0% 4.9% 

5 41.5% 22.0% 5.5% 12.3% 4.2% 4.4% 4.4% 5.6% 

Source: Author based on the BVAR (1) results.  

Variance Decomposition of Gross Capital Formation 

Table 5.8 confirms high contribution of GDP, M1, M2, unofficial exchange rate and domestic private credit by banks 

in explaining the error of gross capital formation. Inflation and government debt decreasing contribute to gross capital 

formation.   

Variance Decomposition of Inflation 

Increasingly contribution to inflation is found to be by all variables over time as in Table 5.9. The highest contribution 

to inflation error comes from M2 and M1 respectively.  

 

Table 5.8 Cholesky Variance Decomposition of Gross Capital Formation 

Step GDP GCF Inf Gov.debt M1 M2 BMER DPCB 

1 ..  60.9% 9.3% 11.2% 5.2% 3.4% 6.5% 3.4% 

2 4.2% 57.8% 8.5% 9.2% 5.6% 4.0% 6.7% 4.1% 

3 8.7% 52.9% 8.1% 8.4% 6.0% 4.5% 6.8% 4.7% 

4 11.9% 48.3% 8.2% 8.2% 6.4% 5.0% 6.9% 5.2% 

5 13.9% 44.4% 8.2% 8.3% 6.9% 5.5% 7.0% 5.7% 

Source: Author based on the BVAR (1) results.  
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Table 5.9 Cholesky Variance Decomposition of Inflation  

Step GDP GCF Inf Gov.debt M1 M2 BMER DPCB 

1 ..  .. 78.3% 2.2% 4.7% 9.7% 2.5% 2.7% 

2 1.4% 1.8% 73.0% 3.0% 4.7% 9.5% 3.4% 3.3% 

3 2.7% 3.7% 66.6% 4.0% 5.2% 9.5% 4.2% 4.1% 

4 3.7% 5.1% 61.4% 4.8% 5.8% 9.7% 4.7% 4.9% 

5 4.4% 6.2% 56.9% 5.5% 6.4% 9.9% 5.1% 5.6% 

Source: Author based on the BVAR (1) results.  

Variance Decomposition of Government Debt 

Table 5.10 shows the results of government debt variance decomposition. Noticeably, the variables have a growth 

contribution to government debt error, except domestic private credit by banks which has 6.8% to 6.6% contribution to 

government debt error.  

  

Table 5.10 Cholesky Variance Decomposition of Government Debt 

Step 
GDP GCF Inf 

Gov.d

ebt 
M1 M2 

BME

R 

DPC

B 

1 ..  .. .. 76.7% 4.9% 3.1% 8.6% 6.8% 

2 1.8% 1.1% 0.9% 73.2% 5.7% 3.4% 8.2% 5.7% 

3 3.7% 2.2% 2.0% 67.6% 6.6% 4.2% 8.1% 5.8% 

4 5.2% 3.3% 3.0% 61.9% 7.4% 4.9% 8.1% 6.1% 

5 6.5% 4.2% 4.0% 56.9% 7.9% 5.6% 8.3% 6.6% 

Source: Author based on the BVAR (1) results.  

Variance Decomposition of M1 

Table 5.11 below illustrates how much the variables contribute to M1.  From around 0.5% in the first year to about 

3% in the fifth year can be linked to GDP, GCF, inflation and government debt. M2, on the other hand, has a decreasing 

contribution to account for M1 error. Unofficial exchange rates and domestic private credit by banks increasingly 

contribute to M1 over time. 

Table 5.11 Cholesky Variance Decomposition of M1  

Step 
GDP GCF Inf 

Gov.

debt 
M1 M2 

BME

R 

DPC

B 

1 ..  .. .. .. 54.2% 38.4% 4.9% 2.5% 

2 0.6% 0.7% 0.7% 0.6% 52.7% 36.7% 5.2% 2.8% 

3 1.3% 1.5% 1.5% 1.3% 50.7% 34.6% 5.7% 3.3% 

4 2.0% 2.3% 2.3% 2.0% 48.6% 32.8% 6.2% 3.9% 

5 2.7% 3.0% 3.0% 2.6% 46.5% 31.1% 6.5% 4.4% 

Source: Author based on the BVAR (1) results. 

Variance Decomposition of M2 

Table 5.12 shows M2 variance decomposition. As can be seen in the first year, the contribution to M2 comes from 

domestic private credit by 31% followed by 8.3% from unofficial exchange rate. However, despite the steady contribution 

of unofficial exchange rate, domestic private credit by banks decreases over time to account only for 19% of M2 error. 

The other variables start in the second year contributing to M2, the highest contribution among them comes from M1. 

 

Table 5.12 Cholesky Variance Decomposition of M2 
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Step 
GDP GCF Inf 

Gov.

debt 
M1 M2 

BME

R 
DPCB 

1 .. .. .. .. .. 60.7% 8.3% 31.0% 

2 0.8% 0.8% 0.8% 0.8% 1.4% 60.6% 8.3% 26.5% 

3 1.6% 1.6% 1.6% 1.9% 3.2% 58.7% 8.2% 23.3% 

4 2.3% 2.5% 2.5% 2.5% 5.1% 56.0% 8.4% 20.8% 

5 2.9% 3.2% 3.7% 3.2% 6.8% 53.0% 8.3% 19.0% 

Source: Author based on the BVAR (1) results. 

Variance Decomposition of Unofficial Exchange Rate 

Table 5.13 shows un-official exchange rate variance decomposition. In the first year, only domestic private credit by 

banks contributes 2.4% of the unofficial exchange rate error. However, from the second year all variables, over time, 

increasingly contribute to unofficial exchange rate variance that their contribution in total is 32.4%. 

Table 5.13 Cholesky Variance Decomposition of Unofficial Exchange Rate 

Step 
GDP GCF Inf 

Gov.

debt 
M1 M2 

BME

R 

DPC

B 

1 .. .. .. .. .. .. 97.6% 2.4% 

2 1.9% 1.9% 2.0% 3.1% 2.2% 1.7% 83.2% 4.1% 

3 2.7% 2.7% 3.1% 4.9% 3.3% 2.7% 75.6% 4.9% 

4 3.2% 3.3% 3.8% 6.1% 4.1% 3.3% 70.9% 5.4% 

5 3.6% 3.7% 4.2% 6.9% 4.6% 3.7% 67.6% 5.7% 

Source: Author based on the BVAR (1) results. 

Variance Decomposition of Domestic Private Credit by Banks 

The domestic variance decomposition of domestic private credit by banks is shown in Table 5.14. in the first year 

non-of the variables contributes to domestic private credit by banks. However, increasing contribution from all variables 

over time is recorded to account for 29%, in total, of the error of domestic private credit by banks. 

 

 Table 5.14 Cholesky Variance Decomposition of Domestic Private Credit by Banks 

Step 
GDP GCF Inf 

Gov.

debt 
M1 M2 

BME

R 
DPCB 

1 .. .. .. .. .. .. .. 100.00% 

2 1.0% 1.0% 0.9% 1.0% 0.9% 1.3% 1.1% 92.9% 

3 1.9% 2.2% 2.1% 2.1% 2.1% 3.0% 2.2% 84.5% 

4 2.9% 3.2% 3.1% 2.9% 3.2% 4.5% 2.9% 77.2% 

5 3.7% 4.1% 4.1% 3.8% 4.2% 5.9% 3.4% 71.0% 

Source: Author based on the BVAR (1) results. 

5.3.8 Uncertainty spillovers 

The analysis now will shed light to examine the uncertainty spillovers between the variables. Panels A and B of Table 

5.15 display the effect of uncertainty between the decomposed components. It can be observed from the panels the 

contribution originating FROM and TO any given variable increase as time horizons increases. Therefore, this indicates 

uncertainty spillovers between the variables seem to be significant with a lag. This finding of increasing uncertainty 

spillovers corporates with Antonakakis et al., (2018) and Biljanovska et al. (2017). 

Panel C of Table 5.15 shows the net spillovers for the selected variables. The signs of the net spillovers indicate the 

transmission direction. For example, GDP and GDF net spillovers are being driven by other variables, while M2 and 
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domestic private credit by banks net spillovers signs indicating the two are driving variables. The total net directional 

connectedness lies between 22.9% and 21.9% implying the total net spillovers of the entire network. 

Table 5.15 Decomposed Components - connectedness 

S

tep 
GDP GCF Inf 

Gov.deb

t 
M1 M2 

BME

R 

DPC

B 

Panel A: Contribution FROM others 

1 51.2 39.1 21.7 23.3 45.8 39.3 2.4  -    

2 51.9 42.3 27.1 26.8 47.3 39.4 16.8 7.1 

3 54.1 47.1 33.4 32.4 49.3 41.3 24.4 15.5 

4 56.4 51.7 38.7 38.1 51.5 44.1 29.1 22.8 

5 58.5 55.6 43.1 43.1 53.5 47 32.4 29 

Panel B: Contribution TO others 

1 -    25.4 12.6 28.5 16.3 78.6 32.4 51.4 

2 11.8 31.7 17.5 30.8 22.7 82.9 35.6 49.6 

3 22.7 37.5 22.7 34.8 29.3 85.8 38.6 50.1 

4 31.2 42.5 27.9 38.7 35.6 87.3 41.2 51.2 

5 37.6 46.4 32.6 42.6 40.9 88.1 43.1 52.7 

Panel C: Net Spill Over 

1 -51.2 -13.6 -9.2 5.2 -29.5 39.3 29.9 51.4 

2 -40.1 -10.5 -9.6 4 -24.6 43.5 18.8 42.5 

3 -31.4 -9.6 -10.6 2.4 -20 44.5 14.2 34.6 

4 -25.2 -9.2 -10.8 0.6 -15.8 43.2 12.1 28.3 

5 -20.9 -9.2 -10.5 -0.5 -12.5 41.2 10.6 23.7 

Note: All numbers are percentages. 

5.3.9 Dynamic Connectedness results  

To further compute the NPDC, now we turn dynamic connectedness calculation based on BVAR (1) model. Tables 

5.16 to 5.20 illustrate the calculation steps using D-Y index. The index results are summarized in Table 5.21. From Table 

5.21, we can see the system total connectedness increases over time, reaching up to 45% for the fifth component. This 

finding perhaps gives an indication that in the long run the economy adjusts over time to any potential domestic 

uncertainty sources. The analyses in Tables 5.16 to 5.20 reveal that longer spam changes in mostly M2, domestic private 

credit by banks and unofficial exchange rate tend to be important for GDP and GFC. Overall, it is found that uncertainty 

spillover tends to be decreasing over time except for M2, and also the transmission directions are constant (the sings of 

net spillovers) revealing aging the importance of M2, domestic private credit by banks and unofficial exchange rate, 

respectively.  

Table 5.16 Uncertainty spillover connectedness for the 1st component 

 GDP GCF Inf Gov.debt M1 M2 BMER DPCB FROM 

GDP 48,83 25,44 3,27 15,14 1,46 1,71 1,61 2,54 51,17 

GCF 0,00 60,94 9,29 11,20 5,22 3,44 6,49 3,44 39,06 

Inf 0,00 0,00 78,25 2,18 4,73 9,65 2,46 2,73 21,75 

Gov.debt 0,00 0,00 0,00 76,66 4,91 3,05 8,62 6,76 23,34 
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M1 0,00 0,00 0,00 0,00 54,15 38,44 4,89 2,51 45,85 

M2 0,00 0,00 0,00 0,00 0,00 60,74 8,31 30,95 39,26 

BMER 0,00 0,00 0,00 0,00 0,00 0,00 97,55 2,45 2,45 

DPCB 0,00 0,00 0,00 0,00 0,00 0,00 0,00 100 0,00 

Contribution TO 

others 
0,00 25,439 12,559 28,516 16,320 56,281 32,381 51,370 222,87 

Contribution 

including own 
48.83 111.82 103.37 133.69 86.79 173.31 162.32 202.74  

Net spillovers -51.17 -13.62 -9.19 5.17 -29.53 17.03 29.93 51.37 27.86 

Note: All numbers are percentages. The diagonal values indicate self-contribution, and the off-diagonal 

values indicate spillover rates. The bold number (bottom right corner) is the system total connectedness.  

 

Table 5.17 Uncertainty spillover connectedness for the 2nd component 

 GDP GCF Inf Gov.debt M1 M2 BMER DPCB FROM 

GDP 48.13 24.44 3.80 13.16 2.19 2.41 2.78 3.10 51.87 

GCF 4.24 57.75 8.47 9.20 5.57 4.00 6.66 4.12 42.25 

Inf 1.43 1.79 72.95 2.95 4.73 9.46 3.39 3.30 27.05 

Gov.debt 1.83 1.10 0.85 73.20 5.72 3.41 8.16 5.72 26.80 

M1 0.61 0.74 0.67 0.61 52.72 36.65 5.18 2.82 47.28 

M2 0.83 0.83 0.83 0.83 1.38 60.61 8.26 26.45 39.39 

BMER 1.85 1.85 1.98 3.09 2.22 1.73 83.19 4.08 16.81 

DPCB 1.00 1.00 0.85 1.00 0.85 1.28 1.14 92.89 7.11 

Contribution 
TO others 

11.77 31.74 17.45 30.82 22.67 58.94 35.57 49.60 258.57 

Contribution 
including own 

59.90 121.22 107.85 134.84 98.07 178.48 154.34 192.08  

Net 
spillovers 

-40.10 -10.52 -9.60 4.02 
-

24.60 
19.54 18.76 42.48 32.32 

Note: All numbers are percentages. The diagonal values indicate self-contribution, and the off-diagonal values indicate 

spillover rates. The bold number (bottom right corner) is the system total connectedness.  

Table 5.18 Uncertainty spillover connectedness for the 3rd component 

 GDP GCF Inf Gov.debt M1 M2 BMER DPCB FROM 

GDP 45.95 23.46 4.43 12.36 2.99 3.22 3.51 4.08 54.05 

GCF 8.71 52.92 8.13 8.36 5.96 4.47 6.76 4.70 47.08 

Inf 2.69 3.74 66.64 4.00 5.21 9.47 4.17 4.08 33.36 

Gov.debt 3.70 2.19 1.96 67.55 6.58 4.16 8.08 5.77 32.45 

M1 1.33 1.54 1.47 1.33 50.74 34.62 5.68 3.29 49.26 

M2 1.59 1.59 1.59 1.85 3.17 58.73 8.20 23.28 41.27 

BMER 2.74 2.74 3.10 4.89 3.34 2.74 75.57 4.89 24.43 

DPCB 1.92 2.19 2.06 2.06 2.06 3.02 2.19 84.50 15.50 
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Contribution 
TO others 

22.67 37.46 22.74 34.85 29.31 61.69 38.59 50.10 297.41 

Contribution 
including own 

68.62 127.83 112.12 137.25 109.36 182.11 152.75 184.69  

Net 
spillovers 

-31.38 -9.62 -10.62 2.40 -19.95 20.42 14.16 34.60 37.18 

Note: All numbers are percentages. The diagonal values indicate self-contribution, and the off-diagonal 

values indicate spillover rates. The bold number (bottom right corner) is the system total connectedness. 

Table 5.19 Uncertainty spillover connectedness for the 4th component 

 GDP GCF Inf Gov.debt M1 M2 BMER DPCB FROM 

GDP 43.62 22.70 5.00 12.20 3.66 3.84 4.03 4.94 56.38 

GCF 11.86 48.31 8.16 8.16 6.42 5.01 6.86 5.22 51.69 

Inf 3.67 5.12 61.35 4.78 5.80 9.73 4.69 4.86 38.65 

Gov.debt 5.23 3.34 3.01 61.92 7.35 4.90 8.13 6.12 38.08 

M1 2.03 2.33 2.33 1.96 48.55 32.78 6.18 3.85 51.45 

M2 2.28 2.53 2.53 2.53 5.06 55.95 8.35 20.76 44.05 

BMER 3.17 3.29 3.76 6.10 4.11 3.29 70.89 5.40 29.11 

DPCB 2.94 3.20 3.07 2.94 3.20 4.54 2.94 77.17 22.83 

Contribution 
TO others 

31.18 42.50 27.85 38.68 35.61 64.08 41.17 51.16 332.24 

Contribution 
including own 

74.81 133.32 117.06 139.27 119.76 184.11 153.24 179.50  

Net 
spillovers 

-
25.19 

-9.18 -10.80 0.59 -15.85 20.03 12.07 28.33 41.53 

Note: All numbers are percentages. The diagonal values indicate self-contribution, and the off-diagonal values indicate spillover 

rates. The bold number (bottom right corner) is the system total connectedness.  

Table 5.20 Uncertainty spillover connectedness for the 5th component 

 GDP GCF Inf Gov.debt M1 M2 BMER DPCB FROM 

GDP 41.50 21.99 5.50 12.34 4.22 4.41 4.41 5.63 58.50 

GCF 13.87 44.42 8.24 8.34 6.88 5.53 6.99 5.74 55.58 

Inf 4.37 6.22 56.89 5.46 6.39 9.92 5.13 5.63 43.11 

Gov.debt 6.49 4.22 4.00 56.86 7.89 5.62 8.32 6.59 43.14 

M1 2.71 3.01 3.01 2.63 46.54 31.13 6.54 4.44 53.46 

M2 2.92 3.16 3.65 3.16 6.81 53.04 8.27 18.98 46.96 

BMER 3.62 3.73 4.20 6.88 4.55 3.73 67.56 5.72 32.44 

DPCB 3.66 4.05 4.05 3.79 4.18 5.87 3.39 71.02 28.98 

Contribution 

TO others 
37.62 46.38 32.64 42.61 40.92 66.21 43.06 52.72 362.16 

Contribution 

including own 
79.12 137.18 122.17 142.08 128.38 185.47 153.67 176.46  

Net 

spillovers 
-20.88 -9.20 -10.47 -0.53 -12.54 19.25 10.62 23.74 45.27 

Note: All numbers are percentages. The diagonal values indicate self-contribution, and the off-diagonal values indicate 

spillover rates. The bold number (bottom right corner) is the system total connectedness.  
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Table 5.21 Total Connectedness Index 

Component Value  

1 27.86 

2 32.32 

3 37.18 

4 41.53 

5 45.27 

 

6. Conclusions 
In this research, the spillovers existence in the Libyan economy was investigated using a Bayesian Vector 

Autoregressive model. To achieve the chapter purpose, D-Y index of Diebold & Yilmaz (2012) was followed to figure 

out the system interconnectedness of the Libyan economy. The empirical findings suggest the uncertainty spillovers 

between the variables seem to be a significant emphasizing transmission direction, and this finding corporates with 

Antonakakis et al., (2018) and Biljanovska et al. (2017). Moreover, the dynamic connectedness calculation reveals that 

the system total connectedness increases over time, reaching up to 45% for the fifth component. In addition, the 

transmission direction implies the importance of M2, domestic private credit by banks and unofficial exchange rate, 

respectively.  
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