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ABSTRACT 

 

 

This paper examines and explains, using econometric models, the possible heterogeneity of 

the ECB in the effects of the quantitative easing programs on Islamic and Conventional 

sectoral equity indices, covering worldwide the shares of companies participating in these 

indices. The source of our data is Reuters DataStream, and the indices to be analyzed are from 

S&P Dow Jones. Our aim is to highlight the effects of the quantitative easing programs 

implemented on Islamic equity indexes and to compare these effects between conventional 

and Islamic indexes. In the analysis, we utilize a generalized autoregressive conditional 

heteroscedasticity (GARCH) modeling framework to examine the effects on both the mean 

and volatility of these indices. The results show that the global sector can influence every 

sector and index for all time periods. Also, the dummy variables affect more the Conventional 

sectors and less the Islamic sector indices. Last but not least on Islamic sector indices, only 

for industrial and technology sectors, the results show that a positive and significant 

correlation suggesting a quantitative easing impact, on Conventional sector indices, basic 

materials, consumer goods, consumer services and industrial show that the positive and 

significant correlation has more affects. 
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1. INTRODUCTION 

Since the outbreak of the global financial crisis in 2008 many economies have been forced 

to adopt new policy methods in order to maintain price level and financial markets stability. 

The world’s largest central banks, Federal Reserve (FED) and the European Central Bank 

(ECB), started to integrate unconventional measures to their operating monetary policy 

frameworks, and especially quantitative easing. Federal Reserve decided to set federal fund rate 

to zero lower bound and simultaneously used a range of quantitative easing monetary financing 

programs called unconventional monetary policy to simulate the US economy. By using 

unconventional policy, FED bought critical credit market assets such as bond backed securities 

that where frozen because of economic slowdown. By monetizing the debt in this way, the FED 

pumps money directly in the economy. The non-standard monetary policy measures of the ECB 

consisted of a Securities Market Program (SMP), an Outright Monetary Policy Transactions 

(OMT) Program, a Covered Bond Purchase Program (CBPP3) and a Public Sector Purchase 

Program (PSPP), with the last program has been characterized as quantitative easing. 

These programs have been operated through various channels of transmission of spillover 

effects to financial assets, mainly via the signaling channel in order to become definite to the 

public the monetary policy stance of the central bank, and furthermore via confidence channel 

and portfolio-rebalancing channel under somewhat different economic conditions. Many 

researchers have concentrated to the investment effects of quantitative easing of Federal 

Reserve and as well how the portfolio-rebalancing channel works by reducing the supply of 

security types to private investors and lead to an increase in demand for all substitute assets, 

including assets from non-domestic developed and emerging markets (Bernanke, 2012). The 

large scale asset purchases (lASPs) were expected to raise asset prices, lower the yields of those 

securities, promote and stabilize a low inflation rate (Bernanke, 2010).  

In the past 12 years, Islamic financial products have played an important role in financial 

markets and especially in Islamic countries. Also, the characteristics of Islamic indices such as 

less leverage and lower diversification make them less risky. Therefore, it seems that the 

negative influence of financial crisis on Islamic products should be less than conventional. 

Although relatively few studies have been done in this area, most have focused on 

interdependencies of conventional and Islamic indices or Islamic bonds and Islamic indices and 

comparison of Islamic and conventional banks. 

The objective of this paper is to shed some insight into the effects of US unconventional 

monetary policy on low leverage financial assets. Above all, we will examine the impact of 

quantitative easing policy shocks on Islamic financial products from 2007 until 2015 by using 

GARCH models. It is hypothesized that during this period, specifically from November 2008, 

unconventional monetary policy and zero bound interest rates have been implemented in the 
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US economy. However, the strength of effects of this range of policies on Islamic products is 

unidentified. 

The policy of large-scale asset purchases was performed in five phases. The first phase, is 

quantitative easing 1, began in November 2008 and lasted until August 2010. The second phase, 

quantitative easing II, began in August 2010 and lasted in June 2012. The third phase, 

quantitative easing III, began in August 2012 and ended in December 2012. The fourth phase, 

it’s maturity, began in May 2013 and lasted October 2014. And last the fifth phase, in tapering, 

began in December 2015 and lasted in June 2017. 

Nine years after this policy took hold in 2008 in USA, there is now a consensus that quantitative 

easing has had a significant effect on US economy and to some extent has served to stabilize 

prevent further collapse of financial markets. However, there are serious discussions about the 

spillover of the unconventional ECB policy effects on the financial markets of developed and 

emerging countries. Hausman and Wongswan (2011) argue that the effect US unconventional 

monetary policy has on stock markets is more pronounced in those countries with less flexible 

exchange rate regime. Fratzcher et al. (2013) pointed out that US quantitative policy has 

significant influence on global portfolio reallocation and can lead to an increase in asset prices 

and exchange rate fluctuation in emerging countries. Fic (2013) and Bowman et al. (2015) also 

emphasized the strong response of asset prices in emerging market to US quantitative easing 

(QE) announcements. Chen et al. (2015) determined that US monetary policy spillover 

contributed to inflation fluctuation in emerging economies in 2010 and 2011. Lo Duca et al. 

(2014) identified that US unconventional monetary policy has important effects on nonfinancial 

corporate bonds, particularly in emerging countries. Likewise, Rajan (2013) and Taylor (2013) 

argued that QE policies will lead to devaluation of currencies and capital inflows and increase 

the risk of competition in asset markets. 

The primary contribution of this paper is to evaluate the effects of US unconventional 

monetary policy on Islamic Shariah indices. Second, while Islamic equities represent the limit 

of leverage, little attention has been directed toward the effect of quantitative easing policy on 

assets under qualitative and quantitative screening, a gap that this study attempts to cover. 

Third, most of the Middle Eastern countries have pegged their currency to the US dollar. 

According to Mundell-Fleming models, US monetary policy should shadow conventional 

monetary policy in these countries, however, the effects of US new unconventional policy on 

financial markets of these countries is unknown. Investigation in the Islamic economics and 

finance literature has shown that most of the papers have focused on the effects of US 

conventional monetary policy, stock market and financial crisis on financial markets of Islamic 

countries, however, there is no specific study which evaluates the effects of unconventional 

monetary policy on Islamic financial products. 
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2. QUANTITATIVE EASING 

Since the advent of the financial crisis in 2008, some of the world’s largest central 

banks have embarked on monetary easing in order to combat recessions by adopting different 

types of unconventional measures. The most high-profile form of unconventional monetary 

policy has been Quantitative Easing (QE), which have been characterized as an unorthodox 

way of pumping money into the economy. Japan in credited as the first country that started 

implementing QE in 2001, as it dealt with the bursting of a real estate bubble and the 

deflationary pressures that followed in the 1990s. 

The usual conventional monetary acts by affecting short-term interest rates through 

open market operations, by either selling or buying securities from the banking sector and thus 

influence the level of reserves that banks hold in the system. Fluctuations in reserves are a 

means to perform desired changes in interest rates. With interest rates at their lower zero bound, 

quantitative easing was introduced to signal a shift in focus towards targeting quantity variables, 

where the bank of Japan aimed at purchasing government securities from the banking sector in 

order to boost the level of reserves the bank held. By targeting a high enough level of reserves, 

eventually this would spill over into lending into the broader economy, helping rise asset prices 

up and counter deflationary forces. 

Quantitative easing and other asset purchase programs have therefore been adopted 

worldwide by major central banks under exceptional circumstances, but it was not until the 

2008 financial crisis that central banks of developed countries started using QE regularly to 

stimulate their economies, increase bank lending, and encourage spending. There are significant 

differences of how each central bank have followed QE programs and policies, in line also with 

their financial structure. 

Federal Reserve implemented various unconventional policy measures, to provide 

liquidity to the market that had dried up in the wake of financial crisis, helped lower mortgage 

interest rates directly and provided credit lines to the economy. Another type was the Operation 

Twist (OT), where Fed sold short-term government bonds, used the proceeds to buy long term 

bonds of equal amount and with these purchases aid to drive up their prices and lower lon-term 

interest rates. In 2008, the first QE program (QE1) was introduced by the Fed with Large-Scale 

Asset Purchases (LSAP) of agency debt, mortgage-backed securities (MBS) and Treasury 

securities, with the purpose to repair the functioning of financial markets accompanied by 

liquidity operations supporting banks. In the second half of 2010 another main push via a 

second QE program (QE2), concentrated on purchases of US Treasury securities in order to 
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stimulate the US economy by lowering yields and pushing up asset prices in riskier market-

segments inducing therefore positive wealth effects. The third round of QE (QE3) came in 2012 

with an injection of a monthly $85 billion through the purchase of mortgage-backed securities 

and longer-term Treasury securities. 

The ECB’s balance sheet expands mainly through repo operations, i.e. the provision of 

loans, for the most part long term in exchange for collateral, much of them bank loans rather 

despite government bonds. All strategies ECB had followed constitute as a response to the 

various economic situations the EU have been through since the global crisis in 2008. Stresses 

within the euro area led to a steady and vary substantial outflow of euro deposits from banks in 

peripheral countries and into banks in different euro nations. As a consequence the creation of 

imbalances in the internal banking system, essentially bank run on many institutions. Since the 

ECB’s structure is largely-bank based, it was necessary to undertake effective measures in order 

to alleviate the acute funding difficulties that were generated.      

The term “quantitative easing” (QE) is used to describe the Bank of England’s program 

of expansionary monetary policy through asset purchases funded by electronic money creation. 

The recent financial crisis that, in the UK, first came into sharp focus with the run on Nothern 

Rock bank in September 2007, led ultimately to a lowering of the short-term interest rate- the 

instrument of (conventional) monetary policy – from 5% to 0.5% between October 2008 and 

March 2009. As early as January 2009, the Bank of England announced its attention to establish 

an asset purchase facility (APF), and the asset purchases began two days after the reduction in 

the base from 1% to 0.5% in March 2009. The first phase of QE, QE1, lasted until January 2010 

and saw £200 billion spent to purchase assets, mostly government bonds. By the end of QE1 

40% of the stock outstanding of 3-10 year maturity bonds were purchased, 50% of the 10-25 

year maturity bonds, and 15% of the more than 25 years maturity bonds were purchased. Other 

asset such as commercial paper and corporate bonds were also purchased by the Bank but is 

significantly smaller quantities, and these were being sold back into the market by December 

2009. At the meeting of the Monetary Policy Committee (MPC) held on the fourth of February 

2010, the members decided not to increase the limit for asset purchases further. In October 

2011, the second round of QE began (QE2) after the members of the MPC voted to increase 

the limit of asset purchases further by £75 billion. A further increase of £50 billion was 

announced in February 2012 and the purchases were accomplished by the second of May 2012. 

After only a two-month gap the QE APF was restarted again. On the fifth of July 2012, the 

MPC announced a further £50 billion of gilt purchases, to be completed by November 2012, 

this phases being identified as QE3. 

Determining the effects of QE on the correlation between asset classes is not only 

important for investors, but is also fundamental to understanding whether QE is operating 

successfully. QE has three main channels through which it can affect the economy. The first is 
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a signaling channel. The use of QE demonstrates a commitment to low interest rates and 

monetary easing more generally, and this is likely to boost investment and consumption. The 

second is a liquidity channel. In this case, the purchases of gilts from the banks, by the Bank of 

England, enhance their reserve levels, that should then facilitate greater lending to commercial 

activity. The third channel is a portfolio balance channel, whereby the purchases of gilts may 

lead to an increase in asset prices, which leads to both wealth effects and lower costs of capital, 

that in turn boosts the economy through increased investment and consumption. As well as the 

direct upward pressure on gilt prices that may arise from the Bank’s purchases, there can arise 

an additional ‘ripple effect’ to increase the prices of other assets if the sellers of the gilts do not 

regard the cash received as a perfect substitute for the gilts sold, and use the cash to purchase 

other assets. This process may continue until all asset prices have been bid upwards to rebalance 

asset portfolios to accommodate the increased cash balances. The success or otherwise of the 

ripple effect of QE must, therefore, depend on the correlation between the returns among 

different asset classes, which will reflect their degree of substitutability. 

While there have a been a number of studies of the effects of QE on the prices and 

yields of various UK asset classes, for example, Meier (2009), Joyce et al. (2011), Meaning and 

Zhu (2011), Breedon, Chadha, and Waters (2012) , Glick and Leduc (2012), Joyce and Tong 

(2012) and Martin and Milas (2012), these in common with studies of the effects of US QE 

have focused mainly on the effects on prices and returns. An exception is Tan and Kohli (2011) 

who examine the volatility of the US stock market over the period 2008 to 2011, which 

encompasses the US QE1 and QE2 phases. They examine three models of volatility, an AR(1) 

process and a modified constant elasticity of variance model , both applied to the VIX measure 

of implied volatility for the S&P500 index, and the conditional volatility from a GARCH(1,1) 

model applied to the returns  to the S&P500 index. They find that the onset of QE led to a 

significant drop in stock index volatility that then reverted to previous levels following the 

ending of a phase of QE. Joyce et al. (2011) examine the behavior of the option-implied 

volatility of the FTSE100 index between January 2009 and June 2010, a period encompassing 

the UK QE1 phase. They found that the twelve-month implied volatility fell by around 40% 

during 2009. They also constructed an option-implied probability distribution for the FTSE100 

returns and found that it narrowed between February 2009 and February 2010, with the (lower) 

tail risk falling considerably.   

Joyce et al. (2011) also consider the possibility of time-variation in the correlation 

structure between asset classes. They use a diagonal VECH form of the multivariate GARCH 

and offer some preliminary evidence, using monthly data until the end of 2009, of increases in 

the volatility of the correlation between UK equities and bonds around the commencement of 

QE. However, the estimated conditional covariance appear to display some instability with the 

onset of the crisis, and the lack of statistical significance of some of the coefficient estimates, 
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particularly in the unconditional variance-covariance matrix suggests that their model may be 

poorly specified. 

   

 

 

3. ECB’s UNCONVENTIONAL MONETARY POLICY  

The unconventional policy action taken by central banks in a number of major 

economies have led to an emerging literature on their effectiveness on macroeconomic 

variables and financial markets (for a survey see Joyce et al.,2012; Kenourgios et al., 2015a,b). 

Recent studies examine the effects of the ECB’s UMPs on macroeconomic variables, equity 

prices, exchange rates and domestic bond yields (see Varghese and Zhang, 2018, and the 

references there in). Another thread of the literature has also examined the effects of U.S. 

unconventional monetary policy measures and the spillovers to advanced and emerging markets 

around the world (e.g., Chen et al., 2015; MacDonald et al., 2019).Spillovers of ECB’s UMPs 

to non-euro area EU countries are found to be transmitted mainly through the portfolio 

rebalancing channel, largely affecting sovereign yields and exchange rates, and have become 

more prominent in the new UMP phase that begun in the summer of 2014 (Falagiarda et al., 

2015; Varghese and Zhang, 2018). 

 

3.1 ISLAMIC EQUITY INDICES 

The primary contribution of this paper is to evaluate the effects of unconventional 

monetary policy on Islamic Shariah indices. While Islamic equities represent the limit of 

leverage, little attention has been directed toward the effect of quantitative easing policy on 

assets under qualitative and quantitative screening. Also, most of the Middle Eastern countries 

have pegged their currency to the US dollar. According to Mundell - Felming models, US 

monetary policy should shadow conventional monetary policy in these countries; however, the 

effects of new unconventional policy on financial markets of these countries is unknown. 

Investigation in the Islamic economics and finance literature has shown that most of the papers 

have focused on the effects of conventional monetary policy, stock market and financial crisis 

on financial markets of Islamic countries; however there is no specific study which evaluates 

the effect of unconventional monetary policy on Islamic financial products. 
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The empirical results disclose the significant effects of US unconventional monetary 

policy on Shariah equity indices; this implies the spillover effects of US QE strategies on 

financial markets. However, Shariah equity prices in different markets have various responses 

in relation to unconventional monetary policy tools. Findings indicate that a decline in spread 

between 10 and 3 years’ US sovereign yields is seen as a negative sign in Shariah equity 

markets, but a decline in corporate spread is seen as a positive signal in this market. Finally, 

digging deeper into the results revealed that Islamic equity price responses are relatively larger 

in relation to corporate spread than term spread. 

 

3.2. THE EFFECT OF UNCONVENTIONAL MONETARY POLICY ON 

INTERNATIONAL ISLAMIC EQUITIES   

One standard deviation increase in US term spread has significant and persistent 

positive effect on US Shariah equity prices, and the corporate spread shock has a negative effect 

on US Shariah stock. In EU, Islamic equity prices also showed a positive and significant 

response to term spread and negative response to corporate spread shocks. This finding suggests 

that shocks on term spread are recognized negatively, and shocks on corporate spread are 

perceived positively in US and EU Islamic equity markets. The result is consistent with Chen 

et al.’s (2015) findings that a cut in term spread has positive effects on conventional equity 

prices in developed countries. 

In the case of Pan Asia and Pan Arab Shariah, term spread has less impact on equity 

prices than corporate spread. Pan Asia Shariah stock responded positively for only a few days 

after US monetary shock, and then the equity prices demonstrated persistent negative reaction 

to both term and corporate spread shocks. This might be attributed to positive recognition of 

the US unconventional policy effects on Islamic equity markets in Asian countries. 

The effects of both term and corporate spread on equity prices have been evaluated 

during the first main phase of Federal Reserve asset purchasing from November 2008 to 

December 2010. In the case of Shariah US and EU equity prices, results indicate that one 

standard deviation shock to term spread decreases equity prices simultaneously, and persistent 

decline of equity prices to term spread occurred a few days after the shocks. In the case of Pan 

Asia and Pan Arab, equity price increases persistently, followed a corporate spread shock. 

Equity prices fell one month after term spread innovation in Pan Asia Shariah equity price, but 

the results demonstrate that in the first phase of LSAP program, the effects of term spread 

shocks on Pan Arab equity prices are not significant. 

Shariah equity price in Islamic countries have a different response to unconventional 

monetary policy shocks in terms of size and direction. In the case of Oman, Qatar, Saudi Arabia, 
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UAE and Jordan, equity price displays persistent decline a few days after both term and 

corporate spread shocks. In Bahrain and Kuwait, the response of equity prices to 

unconventional monetary policy shocks (both term and corporate spread shock) is positive. 

According to credit channel of monetary policy transmission mechanism, it is expected 

that any expansionary monetary policy has positive effects on equity prices. Moreover, as GCC 

countries have pegged their currency to US dollar, it is also anticipated that an expansionary 

monetary innovation has positive effects on equity markets, but the results indicated that 

unconventional monetary policy (term and corporate spread cut) had been recognized 

negatively by the markets  (except Kuwait and Bahrain). Moreover, in Malaysia, Tunis and 

Lebanon, responses of equity price to corporate spread is negative, however, the effect of term 

spread shocks on equity price is not pronounced.  

 

 

4. LITERATURE REVIEW 

In the past few years, there has been a growing strand of literature investigating the 

effect of the US economy on markets of Islamic countries. In the case of Saudi Arabia, Ziaei 

(2012) and Gulf Cooperation Council (GCC) countries, Ziaei (2013) evaluated the effects of 

federal fund rate (as proxy of US monetary policy) on the economies of GCC countries. He 

found that as these countries had pegged their currency to US dollar, US conventional monetary 

policy innovation had important effects on monetary policy instruments and aggregate demand 

of these countries, especially in long horizon. Hammoudech et al. (2008) argued that most 

sudden shocks imposed on GCC financial markets are because of oil price shocks and US 

financial crisis. Alotaibi and Mishra (2015) determined that the spillover effects from US 

financial market to GCC stock market are highly significant and positive. 

Yu and Hassan (2008); Naime (2012) and Maghyereh et al. (2014) concluded that US 

stock market has a significant effect on the volatility of the stock markets in most of the Middle 

East and Non-African countries. Maghyereh et al. (2014) emphasized that the degree of strength 

of transmission effects from US stock markets to stock markets in the Middle East and North 

African countries was much more pronounced during the financial crisis. 

By comparing independencies of conventional and Islamic Morgan Stanley Capital 

International (MSCI) indices in some Islamic and emerging countries, Saiti et al. (2014) found 

that Shariah MSCI in Islamic countries provided better diversification compare to Shariah 

MSCI in emerging countries. However, it seems that Islamic stock indices do not provide 

additional diversification benefits compared to conventional stock indices. Bourkhis and Nabi 

(2013) investigated the effects of the recent financial crisis on bank soundness of 34 
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conventional and Islamic banks. The result shows that the type of bank, be it conventional or 

Islamic, does not play a significant role in terms of the effects of financial crisis on bank 

soundness. 

Godlewski et al. (2013) in the case of Malaysia and Aloui et al. (2015) for GCC 

countries evaluated the volatility spillover from Shariah stock to sukuk market. A common 

finding is a time-varying negative relationship between these two indicators and robust 

evidence of persistence in Shariah stocks and sukuk volatilities. 

The main concern of Shariah laws regarding monetary policy is the interest rate. Khan and 

Mirakhor (1993) believed that in Islamic states’ monetary authorities can use all monetary 

policy tools, except those related to discount rate and interest rate. Although most of the Islamic 

state pegged their currency to the US dollar in an atmosphere of capital mobility, indirectly, 

their credit and asset markets (Islamic or conventional) are inevitably affected by US monetary 

policy and economic conditions. 

There is a vast empirical work on the effects of conventional central bank interventions 

on exchange rate co-movements and volatility. Since the seminal paper of Engle et al. (1990), 

another strand of the literature also investigates volatility spillover linkages among exchange 

rates. In general, empirical evidence reveals intraday exchange rate volatility transmission, 

asymmetric exchange rate dependence structure, as well as time-varying linkages among 

currencies during a turmoil period. 

Chen et al. (2015) study the effects of US quantitative easing in reductions in the US 

term and corporate spreads, on both the emerging and advanced economies. The estimations 

suggest that cross-border spillovers varied across economies, that by reducing the US corporate 

spread, and, to a lesser extent, the US term spread, had sizeable effects on financial conditions 

and economic activity both domestically and globally. US QE programs, especially the first 

LSAP, were important counter-cyclical measures, apparently preventing US abd other 

advanced economies from prolonged recession and deflation. The effects of US QE measures 

on the emerging economies are estimated to be generally larger and more diverse than those in 

the advanced economies. The strength of the effects depends partly on how each economy 

reacts to the US policy shocks, and partly on the distinct economic and financial structures, 

policy frameworks and exchange rate arrangements. US QE measures contributed to 

overheating in Brazil, China and some other emerging economies in 2010 and 2011, but 

supported recovery in these economies in 2009 and 2012. The diverse cross-border QE effects 

imply that the costs and benefits of US QE policies have been unevenly distributed between the 

advanced and emerging economies and have varied over time. 

MacDonald et al. (2016) suggest that unconventional monetary policy announcements 

and operations can affect foreign asset prices through signaling, portfolio balance, and risk 
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channels. The signaling channel is activated as the Fed’s LSAP operations provide a credible 

signal that future short-term interest rates will remain low, and therefore decreases the 

expectations component of long-term interest rates. Purchases also lead to portfolio rebalancing 

as the Fed reduces the supply of assets in the market and raises their price, thereby inducing 

investors to search for (imperfectly) substitutable assets with potentially higher returns, such as 

EMEs government debt. Finally, as the Fed makes credible commitments to continue LSAPs, 

the risk premium for holding long-term assets falls and global risk appetite rises, potentially 

propelling investors toward relatively riskier EMEs assets. 

Falagiarda et al. (2015) investigate the presence and the magnitude of spillovers from 

the ECB’s non-standard monetary policies on financial assets in selected non-euro area EU 

countries from Central and Eastern Europe (the Czech Republic, Hungary, Poland and 

Romania). They found evidence of strong spillovers from the ECB’s monetary policy to all 

countries, in particular, on bond yields and the exchange rate. Among recent ECB monetary 

policy decisions, the spillovers from the Securities Markets Program announcements were the 

most pronounced, while spillovers from the Outright Monetary Transactions and the Public 

Sector Purchase Program announcements were rather limited. Turning to the channels of 

transmission of these spillovers, we argue that for the SMP announcements both the portfolio 

rebalancing and the signaling channels played a key role in the transmission to CEE countries. 

The OMT has impacted CEE countries indirectly, operated via the confidence channel, 

reducing the perceived redenomination risk within the euro area without resulting in cross-

border spillovers to these economies. Regarding the PSPP they found that both the confidence 

and the signaling channels were important in its transmission across borders.  

Kenourgios et al. (2013) found that the ECB’s announcements cause a delayed 

devaluation of EUR and a positive impact on its volatility, implying an unclear signal of future 

monetary policy actions of investors. On the other hand, the BoE’s and BoJ’s QE 

announcements cause a more direct and significant reduction on their currencies without 

producing increased volatility. These findings highlight the increased credibility and 

effectiveness of the BoE’s and BoJ’s monetary easing policies and support the existence of a 

signaling channel in the foreign exchange markets. The conditional correlation between two 

competitive high correlated currencies, EUR and GBP is affected negatively around the QE 

announcement by the BoE. This result implies that, although EUR shares the higher correlation 

with GBP during the full sample period, the BoE announced QE actions lead the two currencies 

to follow a different path. This dynamic conditional correlation behavior may be considered as 

evidence of non-cooperative monetary policies and highlight the need for some form of policy 

coordination among the BoE and the ECB on reducing recent crisis effects. It also implies a 

high degree of competiveness between the two currencies in an international portfolio and a 

portfolio rebalancing. On the other hand, the dynamic correlation between GBP and JPY 
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remains unaffected around the QE announcements by both the BoE and BoJ, while EUR and 

JPY follow a weak diverse path over the period of the ECB’s QE announcements. 

Kryzanowsli et al. (2016) examines the correlations between bond markets, stock 

markets and currency forwards during the three QE programs launched by the US Federal 

Reserve and find that these correlations differ by QE period across developed and emerging 

countries. The investment effects of each QE worked primarily through the portfolio-

rebalancing channel under somewhat different economic conditions. The portfolio- rebalancing 

effect channel argues that by reducing the supply of security type(s) to private investors, 

domestic-country large scaled asset purchases lead to an increase in demand for all substitute 

assets, including assets from non-domestic developed and emerging markets (Bernanke, 2012; 

Gagnon  et al., 2011; Joyce et al., 2011; Neely, 2015). As a result, LSAPs are expected to raise 

asset prices, lower the yields of those securities, promote employment and stabilize a low 

inflation rate (Bernanke, 2010). If, as expected, domestic investors rebalance their portfolios 

towards more foreign assets, the resulting capital outflows from the domestic country to other 

developed and emerging markets are expected to result in the appreciation of their foreign 

currencies, increase their asset prices and change asset and currency cross-correlations. Thus, 

the correlations between bonds or stocks and currency forwards and between foreign currency 

forwards are different for and between the three QE periods. 

 Steeley et al. (2015), examine the effects of QE on the volatility of and correlation 

among stocks, short-term bonds and long-term bonds in the UK. They find that volatility in 

each of the markets experiences a significant increase during the financial crisis that is reversed 

during the first phase of QE. The find limited effects of the specific occurrence or intensity of 

QE activity on either the volatility or correlations for these asset classes, but evidence that 

volatility persistence experienced temporary shifts. Therefore the find short-term variability in 

the correlations between the markets during the crisis and QE periods, but cannot discard the 

hypothesis that correlations were constant throughout the sample period. They do not find such 

dramatic evidence that QE activity significantly altered the correlation structure between the 

three asset classes. Indeed, after controlling for the effects of QE on the conditional variances, 

the conditional correlations display a remarkable stability during the recent past. Therefore, 

they are unable to conclude that the variability in correlation that occurred during the crisis and 

QE phases was in excess of sampling variation around a constant long run correlation level 

between the asset classes. Therefore, the crisis and QE did not change the level of integration 

within UK capital markets. 

According to Lo Duca et al. (2012), a first key result highlights the fundamental 

difference between QE1 and QE2 of Fed. QE1 measures have been highly effective in lowering 

long term yields in the US and elsewhere and in supporting equity prices (especially in the US). 

However, the also triggered a strong global rebalancing of investor portfolios out of EMEs and 
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into US equity and bond funds, thus also inducing overall appreciation of the US dollar. By 

contrast, QE2 measures appear to have been largely ineffective in lowering yields worldwide, 

have caused sizeable capital outflows, mainly into EME equities, and marked US dollar 

depreciation. This evidence thus suggests the presence of a portfolio balance channel. QE1 

measures induced mainly a portfolio rebalancing across countries, while QE2 functioned both 

through a portfolio rebalancing across asset classes and across countries. In particular the US 

Treasury purchases under QE2 triggered a large portfolio rebalancing out of bond markets 

globally, primarily into EME equity markets. While most of the debate has focused on the 

effects of QE on the US economy, foreign policy makers have been criticizing the Fed’s 

policies, arguing that these have created excessive global liquidity, and thus caused the massive 

acceleration pressures on EME currencies, a build-up of financial imbalances and asset price 

bubbles in EMEs, high credit growth and the threat of an over-heating of the domestic 

economies. As the above quote suggests, some see the unconventional monetary policy 

measures of advanced economies even as a form of protectionism. 

 

 

5. DATA METHODOLOGY AND EMPIRICAL TESTS 

5.1 DATA 

Our sample consists Islamic sector equity indices and Conventional sector indices. At first, 

we have chosen from Islamic sectors basic materials, consumer goods, consumer services, 

financials, health care, industrial, oil & gas, technology, telecommunications, utilities and 

world Islamic. Also, we use the same sectors for conventional indices.  In the charts, presented 

in Empirical Results, we can see how the sector returns move over the course of the year. 

 

• Basic Materials: The basic materials sector is a category of stocks for companies 

involved in the discovery, development and processing of raw materials. The sector 

includes companies engaged in mining and metal refining, chemical products and 

forestry products. The basic materials sector is subject to the law of supply and 

demand, in the same way as consumer goods are. In fact, there are closely 

interrelated. If the demand for consumer goods drops, the demand for the raw 

materials involved in the production of those goods also drops. 

• Consumer Goods: The consumer goods sector is a category of stocks and 

companies that relate to items purchased by individuals and households rather than 

by manufacturers and industries. These companies make and sell products that are 

intended for direct use by the buyers for their own use and enjoyment. This sector 

includes companies involved with food production, packaged goods, clothing, 

beverages, automobiles and electronics. 



 
19 

 

• Consumer Services: The range of services provided to consumers of a product by 

the company that produces markets, or supports the product. Consumer services 

may include technical support, warranty registration, problem notifications, 

account management, mediation with other vendors, or other service depending on 

the nature of the product purchased by the customer. 

• Financial sector: The Financial sector is a section of the economy made up of 

firms and institutions that provide financial services to commercial and retail 

customers. This sector comprises a broad range of industries including banks, 

investment companies, insurance companies, and real estate firms. A large portion 

of this sector generates revenue from mortgages and loans, which gain value as 

interest rates drop. The health of the economy depends in large part to the strength 

of its financial sector. The stronger it is, the healthier the economy. A weak 

financial sector typically means the economy is weakening.  

• Health Care sector: The healthcare sector consists of businesses that provide 

medical services, manufacture medical equipment or drugs provide medical 

insurance or otherwise facilitate the provision of healthcare to patients. This sector 

is one of the largest and most complex in the U.S. economy, accounting for close 

to a fifth of overall gross domestic product (GDP). The U.S. healthcare sector 

benefits from a strong system of a medical research and development in 

cooperation with the higher education system and the technology industry. 

• Industrial sector: The industrial goods sector is a category of stocks of companies 

who produce capital goods used in construction and manufacturing. Businesses in 

the industrial goods sector make and sell machinery, equipment and supplies that 

are used to produce other goods rather than sold directly to consumers. The 

industrial goods sector includes companies involved with aerospace and defense, 

industrial machinery, tools, construction, waste management, manufactured 

housing and cement and metal fabrication. Performance in the industrial goods, 

sector is largely driven by supply and demand for building construction in the 

residential, commercial and industrial real estate segments, as well as the demand 

for manufactured products. 

• Oil & Gus sector: The oil & gas sector includes the global processes of 

exploration, extraction, refining, transporting and marketing of petroleum 

products. The largest volume products of the industry are fuel oil and petrol. 

• Technology sector: The technology sector is the category of stocks relating to the 

research, development and/or distribution of technologically based goods and 

services. This sector contains businesses revolving around the manufacturing of 

electronics, creation of software, computers or products and services relating to 

information technology. The technology sector offers a wide arrange of products 

and services for both customers and other businesses. Consumer goods like 

personal computers, mobile devices, wearable technology, home appliances, and 

televisions and so on are continually being improved and sold to consumers with 

new features. 

• Telecommunication Sector: The telecom sector is made up of companies that 

make communication possible on a global scale, whether it is through the phone or 

the Internet through airwaves or cables, through wires or wirelessly. These 

companies, created the infrastructure that allows data in words, voice, audio, or 

video to be sent anywhere in the world. The largest companies in the sector are 
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telephone (both wired and wireless), operators, satellite companies, cable 

companies and internet service providers. 

• Utilities sector: The utilities sector refers to a category of companies that provide 

basic amenities, such as water sewage services, electricity, dams and natural gas. 

Although utilities earn profits, they are part of the public service landscape and are 

therefore heavily regulated. Investors typically treat utilities as long term holdings 

and use them to inject steady income in their portfolios. Utilities typically offer 

investors stable and consistent dividends, coupled with less price volatility relative 

to the overall equity markets. Because of these facts, utilities tend to perform well 

during recessionary climates. Contrarily, utility stocks tend to fall out of favor with 

the market, during times of economic growth. 

 

 

In this study we investigate the effects of the unconventional monetary policy measures 

implemented by the ECB on global Conventional and Islamic sectoral equity indices. We 

document a spillover impact of these measures of the Eurozone on international financial 

markets and we examine how these correlations differ across countries through the four 

different programs the ECB implement (i.e. SMP, OMT, CBPP3 and PSPP).  

All of the data used are weekly and the time period of the sample that we examine starts in the 

first week of January 1996 and ends up to the first week of November 2017.  

At first tables presents the estimated Garch for Islamic sector indices for 21 years 

returns, we estimated all of this using the five dummy variables. We estimated and R-squared 

which we can see if a sector is statistically significant. On the other hand we did the same and 

for conventional sector indices.  

Also, by taking the values of the coefficient R squared, which measures the sum of the 

variances y, -y for all its observations of the squared sample interpreted on the basis of its 

independent linear variables in the open space (0,1),  values that are valid 0<R<1. When the 

value R is close to the 1, means that the predictive capacity of the model is very high. So, as we 

will see from our results, from the Islamic sector indices, only industrial sector is 87.7%, so this 

index has the highest correlation between the world Islamic index and industrial index. 

Furthermore, from the results of Conventional sector indices, we have many sectors with high 

R squared, we have again the industrial index with 91%, world consumer services with 84%, 

financial goods with 86%, consumer goods with 76% and basic materials index with 70.7%. 

For all of this sectors, as we can see from their probability, they are statistical significant 

because they are less than 1%.  

Estimating the GARCH model and the conditional variance equation, we will test if 

there is impact between the two pairs of Conditional and Islamic sector indices. To conclude if 

such an event occurs, we will apply several different tests, regarding the five dummies and the 

control variables.    
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The generalized autoregressive conditional heteroskedasticity (GARCH) process is an 

econometric term developed in 1982 by Robert F. Engle. There are several forms of GARCH 

modeling. The GARCH process is offer preferred by financial modeling professionals because 

it provides a more real world context than other forms trying to predict the prices and rates of 

financial instruments. 

Heteroskedasticity describes the irregular pattern of variation of an error term, or 

variable, in a statistical model. Essentially, where there is heteroskedasticity observation to not 

conform to a linear pattern. The result is that the conclusions and predictive value one can draw 

from the model will not be reliable. GARCH is a statistical model that can be used to analyze 

a number of different types of financial data.  

GARCH (p, q) model specification: 

The log length p of a GARCH (p, q) process is established in three steps: 

 

 

1. Estimate the best fitting AR(q) model: 
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3. The asymptotic, that is for large samples, standard deviation of p(i) is 1/ T . 

Individual values that are larger than this indicate GARCH errors. To estimate the 

total numbers of lags use the Ljung - Box test until the values of these are less than, 

say, 10% significant. The Ljung – Box Q-Statistic follows  𝛸̂2 distribution with n 

degrees of freedom if the squared residuals 𝜀̂2  are uncorrelated. It is recommended 

to consider up to T/4 values of n. The null hypothesis states that there are no ARCH 

or GARCH errors. Rejecting the null thus means that such errors exist in the 

conditional variance. 

 

In general, under the null hypothesis, the coefficients level of the variables is zero and 

negative across stable periods, indicating the absence of impact quantitative easing. 

Alternatively, a statistical significant coefficients level bigger than zero across the periods 

implies the spread of the crisis from a global financial Conditional to the examined Islamic. 

Specifically, the null hypothesis (H0) is tested against the one-sided alternative (H1) that the 

function conditional correlations are greater at the 10%, 5% and 1% significance levels.  
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5.2 METHODOLOGY GARCH 

We examine the impact of each program, on the correlation between index stock and 

currency forward for each sector. We are using the GARCH (1,1) with the largest negative 

Likelihood Ratio (LR), with the parameters a and b subsequently are less than 1. Eagle and 

Sheppard (2001) and Eagle (2002) propose the use of the GARCH (1,1) for estimating dynamic 

correlations while directly considering heteroscedasticity. The GARCH model directly 

accounts for heteroscedasticity and has no volatility bias by estimating the correlation 

coefficients of the standardized residuals (Chiang et al. 2007).     

The generalized autoregressive conditional heteroskedasticity (GARCH) process is an 

econometric term developed in 1982 by Robert F. Eagle, an economist and 2003 winner of the 

Nobel Memorial Prize for Economics, to describe an approach to estimate volatility in financial 

markets. These are several forms of GARCH modeling. The GARCH process is often preferred 

by financial modeling professionals because it provides a more real-world context than other 

forms when trying to predict the prices and rates of financial instruments. 

Heteroskedasticity describes the irregular pattern of variation of an error term, or variable, in a 

statistical model. Essentially, where there is heteroskedasticity, observations do not conform to 

a linear pattern. Instead they tend to cluster. The result is that the conclusions and predictive 

value one can draw from the model will not be reliable.  GARCH is a statistical model that can 

be used to analyze a number of different types of financial data, for instance, macroeconomic 

data. Financial institutions typically use this model to estimate the volatility of returns for 

stocks, bonds and market indices. They use the resulting information to help determine pricing 

and judge which assets will potentially provide higher returns, as well as to forecast the returns 

of current investments to help in their asset allocation, hedging, risk management and portfolio 

optimization decisions. 

The general process for a GARCH model involves three steps. The first is to estimate 

a best-fitting autoregressive model. The second is to compute autocorrelations of the error term. 

The third step is to test for significance. Two other widely used approaches to estimating and 

predicting financial volatility are the classic historical volatility method and the exponentially 

weighted moving average volatility method. 

Autoregressive terms comprising up to five lags of past returns in each market are 

included to control for coefficient bias or inefficiencies arising from any autocorrelation or 

cross autocorrelation in the returns. As first observed by Fisher (1996), index returns will be 
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characterized by autocorrelation where the component asset returns respond with different 

speed to new information. The regularity of both conventional and unconventional monetary 

policy activity suggests that including dummy variables to account for this is also desirable. 

Specifically, announcements of changes to UK monetary policy are made at the conclusion of 

the monthly meeting of the MPC, which is invariably on a Thursday. The reverse auctions that 

were used by the bank of England for the purpose of buying bonds during the phases of QE 

were also clustered on particular weekdays.  

The variance Equation includes five dummy variables designed to capture the financial 

crisis in many economies, and each of the five phases of QE. While these dummy variables 

account for the effects of the broad phases of QE and the pre-QE crisis period, they do not 

directly measure the local impact on variability of QE activity. 

Our methodology follows the Conventional and Islamic sector indices which are 

treated as a sample of pairs (i, j) in order to quantify the impact of QE announcements on the 

volatility of each equity sectors. We create five dummy variables, which are equal to unity for 

1 to the QE announcements of each central bank (zero otherwise). 

We regress each equity sector indices volatility, as represented by the following equation, in 

order to identify any direct or indirect effects of QE announcements on volatility dynamics: 

, 0 1 , 1 2 , 1 3 , 1 , 1 7 ,...i t i t j t i t j t i t th h h dummy h dummy k    − − − −= + + + + + +  

Where ℎ̂𝑖,𝑡   is the estimated conditional variance of each sector derived from the APARCH 

(1,1) model. For each of the eleven sectors, dummy corresponds to QE announcements by the 

central bank of sector j. The dummy coefficients capture the (indirect) impact on volatility 

transmission from conventional sector j to Islamic sector i around the QE announcements by 

the central bank of sectors i and j, respectively. The dummy coefficients capture the direct effect 

of QE announcements by the central bank of sector i and j, respectively, on the volatility of 

sector i.  

 

As indicator of Islamic equity price in US, S&P 500 Shariah index (IS), in EU, S&P 

Europe 350 Shariah (SPEUI), in the case of Asia, S&P Pan Asia Shariah (1) (SPPASI) and S&P 

Pan Arab Shariah (2) (SPARBI) indices for selected Arab countries have been used. Moreover, 

S&P Pan Arab Shariah index used as proxy of Islamic equity price of each Islamic country, 

such as Bahrain (BHSSI) Kuwait (KUSSI) Jordan (JORSSI), Lebanon (LEBSSI), Oman 

(OMSSI), Qatar (QASSI), Saudi Arabia (SASSI), Tunis (TUNSSI) and UAE (UAESSI), and 

for Malaysia, FTSE Bursa Malaysia Shariah price index has been applied as indicators of 

Islamic equity.  



 
24 

 

Our empirical analysis concentrates on whether the correlations between bonds and 

correlations of currency forwards among all of the sectors are affected during the 

implementation periods of the major four unconventional monetary policy programs of the FED 

after the financial crisis, and if there is a significant spillover to emerging markets. 

 

6. EMPIRICAL RESULTS 

According to the empirical results in tables, we will present the results as clearly as possible 

can be. It seems that there is an impact on correlations of the sector indices during the periods 

where ECB implemented under the framework of non-standard monetary policy measures. We 

estimate the GARCH model to derive the time-varying conditional correlations among Islamic 

and conditional sectors and dummy variables, particularly. Extracting the results, as a third 

stage we estimate an OLS regression using the five dummy variables and the results from the 

GARCH model. 

In the next diagrams, we can see the returns of each sector, Islamic and Conventional 

respectively. 
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Figure 1. Islamic sector returns 1 

 

Figure 2. Conventional sector returns 1 

 

We can observe from the graphs that as regard the Conventional sector have more effect across 

the periods as the correlation is up to zero. The conventional returns graphs depict that all of 

them, are influenced by the Federal Reserve, which is a sign of quantitative easing. 
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Table 1. Estimation Results Conventional 1 
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Table 2. Estimation Results Islamic 1 

In the two tables we have the estimation results of Conventional and Islamic sector 

indices respectively. Where, Tchn is Technology sector, Oil is Oil & Gas, Ind is Industrial, 

HCare is Health Care, Fnc is Financials, CSvs is Consumer Services, CGds is Consumer 

Goods, BMat is Basic Material, Utl is Utilities and Tel is Telecommunication.  

The Figures 1 and 2 shows the extracted results from the OLS equation, indicating the 

correlation among the Conventional and Islamic sector indices. The results show that the global 

sector can influence every sector and index for all time periods that we have our data. Also as 

we can see, the dummy variables affect more the Conventional sectors and less the Islamic 

sector indices. 

The results extracted by the two figures, also there are similarities between 

Conventional and Islamic on Akaike Criteria and Schwarz Criteria, but if we will see the 

estimated R squared only conventional sectors are statistically significant, therefore there are 

more affected on quantitative easing. 

Regarding the sectors, for Islamic sector indices, only for industrial sector and 

technology, the results show that a positive and significant correlation suggesting a quantitative 

easing impact. On the other hand, for conventional sectors, basic materials, consumer goods, 
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consumer services and industrial show that the positive and significant correlation has more 

affects. 

Also, Technology and Industrial affects the correlation with the Global Finance with 

the dummy variables each time. As well, from the results of the estimated GARCH again we 

have better results on conventional sector indices. 

The overall pattern of the impacts on quantitative easing based on the figures depicts 

that the most affected sectors from the control variables are Deals & Services Exchanges, 

Financial Services, and Financials. The least affected are Oil and Gas, Technology, 

Telecommunication and Utilities. 

Also, in the next tables we can see the results of our estimation with dummy variables. 

At first we will see Conventional sector indices for each equity sector, 

  

 

Table 3 Conventional Telecommunication  
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Table 4 Conventional Consumer Goods  

 

 

Table 5 Conventional Consumer Services 
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Table 6 Convenional Financials  

 

 

Table 7 Conventional oil & gas  
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Table 8 Conventional Health Care 1 

 

Table 9 Conventional Industrial  
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Table 10 Conventional Technology  

 

Table 11 Conventional Utilities  
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Table 12 Conventional Basic Materials  

 

Now, we can see the estimation of Islamic equity indices for each sector respectively, 

 

   

 

Table 13 Islamic Telecommunication  
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Table 14 Islamic Utilities  

 

Table 15 Islamic Consumer Services  

 



 
35 

 

 

Table 16 Islamic Consumer Goods  

 

Table 17 Islamic Basic Material 
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Table 18 Islamic Financial 

 

Table 19 Islamic Industrial  
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Table 20 Islamic Health Care  

  

 

Table 21 Islamic Technology  
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Table 22 Islamic Oil & Gas  

 

 

 

 

7. CONCLUSION 

This study has investigated the effects of US unconventional monetary policy innovation 

on Islamic equity prices. Daily data from 1996 to 2017 have been used to identify quantitative 

easing shocks. Findings of this paper reinforce and significantly extend the view of other similar 

studies on spillover effects of US monetary policy shock on asset markets. The papers empirical 

findings suggest the following conclusions. 

Through our investigation, we find out that correlations between Conventional and Islamic 

sector equity indices across the 11 sectors of our sample and their effects on quantitative easing 

on international financial assets returns different considerably in each period the ECB 

implemented specified programs of regime unconventional monetary policy. 

The results suggest that among SMP, OMT, CBPP3 and PSPP programs, the program with the 

most powerful impacts on correlations in CBPP3. Specially, CBPP3 affected notably the 

correlations of bond and currency. It is proved that there are significant effects to developed 

and emerging market economies, but it is clear that the correlations of emerging markets have 

been influenced into a higher extent in total. 

The differentiation of cross-country correlations indicates that not only CBPP3 but all 

the four programs prove that unconventional monetary policy announcements and operations 

of the European Central Bank can affect foreign asset prices through signaling, portfolio 
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balance and risk channels. The programs were designed to revive particular dysfunctional 

segments of the market, to facilitate credit provision, to boost the investment and eventually 

support the economic growth of the Euro system, and we find that the cost and benefits that the 

cost and benefits of these unconventional measures and quantitative easing have been unevenly 

distributed between the advanced and emerging economies and have varied over time. By 

examining the behavior of dynamic conditional correlations, the transmission mechanisms of 

the programs worked on changing the asset yields, altering the behavior of private agents, 

correct their expectations induce investors to search for imperfectly substitutable assets with 

potentially higher returns, and in turn encourage capital outflows to EMEs. As a result, this 

situation leads to the depreciation and appreciation of local currencies and thus affecting the 

conditions of competitiveness between countries around the world and international financial 

markets. 

In global accounts, term spread has been recognized as a negative sign in stock markets, 

which implies that as this rate decreases, Islamic equity prices fall. However, response of most 

indices in this result confirms that corporate spread shock is considered a positive signal in 

Islamic equity markets. So, comparison of Chen et al.’s (2015) results with our findings 

indicated that corporate spread cut has an identical and positive effect on conventional and 

Islamic equity prices, especially in the case of USA and EU. 

The result indicated that in all sample groups, corporate spread has larger effects on equity 

prices rather that term spread. Moreover, in some Islamic countries, an effect of term spread is 

not significant at all. According to Blinder (2012), the purchase of the US Government 

sovereign compared to the purchase of private assets is considered a weaker tool of monetary 

policy. 

Likewise, results emphasized the imperative role of US monetary policy on Islamic 

equity prices, especially in those countries such as GCC states that pegged their currency to the 

US dollar. 

It seems the degree effect, size and direction of US unconventional monetary policy 

shock on developing and developed countries equity prices are related mostly to their monetary 

and fiscal policy, exchange rate regime and structure of financial market, rather than type of 

equity such as Islamic or conventional.  
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