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PREFACE 

 

Exchange rate is the price of a country’s currency in terms of another country's currency.  

Thus, an exchange rate has two types of components which are home currency and a 

foreign currency. The movement of exchange rate may affected by different causes for 

different currency pairs. Nowadays, the movement of Malaysian Ringgit against other 

currency pair keeps fluctuating; it is interesting to determine the reasons which can 

affect the change of Malaysian Ringgit. Hence, this research investigates the movement 

of exchange rate. 

 

This research selects currency pair of USD against MYR as dependent variables. Thus, 

this research chooses five independent variables to determine the relationship with the 

movement of exchange rate (USD/MYR). The five independent variables included 

FTSE Bursa Malaysia KLCI Futures (FKLI), Kuala Lumpur Composite Index (KLCI), 

gold price, West Texas Intermediate (WTI) crude oil price and crude palm oil (CPO). 

These independent variables are useful in getting the results of the movement of 

exchange rate (USD/MYR). Many of this type of research have been conducted in other 

currency pairs in developed country and very less in the developing country. 

 

Lastly, this research could provide useful guidelines to several parties or individuals 

such as investors, researchers, governments and academicians who tend to get more 

information about the movement of exchange rate (USD/MYR). 
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ABSTRACT 

 

This objective of this research is to investigate the effect of financial markets which are 

comprised of FTSE Bursa Malaysia Kuala Lumpur Composite Index Futures, FKLI 

(derivatives market), FTSE Bursa Malaysia Kuala Lumpur Composite Index, KLCI 

(stock market) as well as Crude Oil (West Texas Intermediate) and Crude Palm Oil 

(commodity market) on the Malaysian exchange rate, USD/MYR. A total of 81 sample 

size ranging from 1 January 2009 to 31 December 2015 for the empirical analysis.  

 

This research employed Johansen-Juselius (JJ) Cointegration test to examine long run 

relationship and Granger Causality to investigate short run relationship along with 

Ordinary Least Square (OLS) to discover the general relationship between the 

exchange rate of between the exchange rate of Ringgit Malaysia (USD/MYR) and its 

determinants. The model is then separated into two models as the stock index and stock 

index futures were highly correlated between each other. Under the Johansen-Juselius 

(JJ) Cointegration test, the variables have no long-run relationship meanwhile having 

a significant effect towards the exchange rate of Malaysia based on the OLS results. 

Through the Granger Causality test, only FKLI, KLCI and Crude Palm Oil have 

unidirectional causality with USD/MYR. The rest remainder variables do not granger 

causes the exchange rate. 
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CHAPTER 1: INTRODUCTION 

 

 

1.0 Introduction 

 

Malaysia is the third largest economy after Indonesia and Thailand in South East 

Asia. It is the third wealthiest country in the region by the terms of GDP per capita 

(in dollar) after the global commerce, financial and transportation hub Singapore 

and the Oil tycoon state of Brunei (Boulton, Pecht, Tucker, Wennberg, 1997), 

(Malaysia, A Statist Economy, 2010). As the 21st largest exporter in the globe, its 

dependency on external and global economic condition is high therefore the forecast 

accuracy of exchange rate would be essential for all parties.  

 

In recent studies, Edina and Tibor (2012); Imam, Tickle, Ahmed and Guo (2012); 

Sinha and Kohli (2013) have done their studies on the effects of stock index market 

on the exchange rate. There has been considerable amount of research in using 

interest rate and inflation rates such as Interest Rate Parity (IRP) and Purchasing 

Power Parity (PPP) to examine their effects on the exchange rate.  

 

With that, it is essential to conduct a research for investors, traders or policy makers 

to further understand what are the factors are eligible or significant in explaining 

the movement of a currency’s exchange rate. Stock, derivatives market and the 

commodity prices can be useful tools to reveal the movement and condition of a 

currency’s exchange rate (Kim & Choi, n.d.). A strong foundation and better 

understanding of the foreign exchange market shall give the user of this study an 

advantage in forecasting the movement of the exchange market. Malaysia is well-

known for it is unexpectedly comeback from economic recession during the Asia 

EconomicaCrisis in yeara1997 and Global FinancialaCrisis in yeara2008. At that 

instance, Bank Negara Malaysia (BNM) started with a peg with US Dollar and 

eventually the Malaysian financial system were stabilised when BNM ends the 
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dollar peg at year 2004. Meantime, during the 2008 financial crisis, the FTSE Bursa 

Malaysia KLCI dropped 443 points within one year period (Ikhwan, 2008). 

 

The focus of the study will be the degree of affection of Malaysia stock and 

derivatives market, gold market, price of crude oil and along with crude palm oil 

price towards the exchange rate of Ringgit Malaysia (MYR) to US Dollar (USD). 

FTSE Bursa Malaysia KLCI (KLCI) which consisted of 30 companies that is 

indicative towards the market movement of Malaysian stocks trading in Kuala 

Lumpur Stock Exchange (KLSE). The futuresamarketaand stock marketaare 

cointegratedaand theafuturesamarket tends to have its price discovery function. 

Consideringathe factathat futuresamarket mightaaffect spotamarket (Sehgal, Rajput 

& Kumar, 2012), the exchange rate mightabe influenced byathe changes of 

futuresamarket isavalid. To represent the derivatives market, this paper chose the 

FTSE Bursa Malaysia KLCI Futures (FKLI) since they represent the Malaysian 

derivatives market.  

 

 

1.1 Background of Study 

 

 

1.1.1 Exchange Rate of Ringgit Malaysia / US Dollar 

(USD/MYR) 

 

Forecasting exchange rates has been an inevitable task. In the present era of 

currency war, exchange rate is inevitably a topic of the utmost importance to 

discuss about in the international financial market (Efendi & Ismail, 2013). 

Asia Pacific currencies have sharply decreased in value compared to US dollar 

since 1997.  

 

From the glimpse of the history of Ringgit Malaysia, a fixed exchange rate 

system was imposed and pegged with Pound Sterling and then pegged with 

the US dollar before adopting a floating system after 1973. With the 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjXwozTuonLAhWVxI4KHfu7CRgQFggjMAI&url=http%3A%2F%2Fwww.bursamalaysia.com%2Fmarket%2Fderivatives%2Fproducts%2Fequity-derivatives%2Fftse-bursa-malaysia-klci-futures-fkli%2F&usg=AFQjCNFCgh6ZvqvFSPB5yXq4NP1rs45SjQ&sig2=DAr3pGG3ZpQAYFah-9vgKg&bvm=bv.114733917,d.c2E
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preference of a more stable and reliable exchange rate, the currency was once 

again pegged with a basket of major currencies. Kawai (2002) found that the 

US Dollar is still influential to the exchange rate arrangement of Malaysia. 

Besides that, he also found that the weightage of US Dollar in Malaysia 

Monetary Authorities exceed 0.85 from 1990 to 1998. The dollar remains the 

main anchor currency in Malaysia’s exchange rate policies.  

  

Ringgit Malaysia has been historically stable over the decades until it 

devaluated dramatically during the Asian financial crisis in year 1997 before 

the Malaysian Government started the Ringgit US Dollar peg at 3.4 to 3.8 

USD/MYR as the aftermath for the crisis until year 2004 when BNM thinks 

the Malaysian financial system was back on track (Baharumshah, Mohd & 

Sung, 2009). According to Ibrahim (2007), Malaysia is the only Asian-crisis 

affected country that has peg its exchange rate against the US Dollar by strict 

and selective capital controls in order to restore the stability in its exchange 

rate.  

 

Figure 1.1: Movement of US Dollar to Ringgit Malaysia (USD/MYR) 

 

Adapted from: 

Bloomberg Currencies – USDMYR Spot Exchange Rate USDMYR:CUR 5 

year 

charta(n.d.).aRetrieveda23aFebruarya2016,afromahttp://www.bloomberg.co

m/quote/USDMYR:CUR 
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Figure 1.1 shows the 5 year trend of the exchange rate of US Dollar to Ringgit 

Malaysia. The value of MYR has been range bound between 2.95 to 3.40 from 

year 2011. Since April 2015, the MYR has been depreciated against the USD 

with the contribution of low crude oil prices. Weak export in year 2015 due 

to the dampened demand from China was another reason for the weakening 

demand of Ringgit in the market (Moody’s Investor Service, 2015). The 

depreciation and volatility of the exchange rate of USD/MYR since April 

2015 creates uncertainty in the financial markets. Since there might be 

different kinds of factors in affecting and causing volatility in the exchange 

rate of Ringgit Malaysia (MYR), there is an unfilled gap thus creates an urge 

to study deeper on the presence of this relationship, if it is positively or 

negatively correlated.  

 

 

1.1.2 FTSE Bursa Malaysia KLCI Futures (FKLI) 

 

Futures market tends to have price discovery function on its own (Pati & 

Padhan, 2009). While taking the possibility of that futures market might be 

significant in affecting the spot market into considerations, the exchange rate 

of a currency might be affected by the volatility of the futures market.  

 

The Malaysian financial market has experienced dramatic changes as well as 

the trials of financial crisis over the decade with its market openness and 

industrialization since 1980 (FTSE Bursa Malaysia KLCI, 2016). FTSE Bursa 

Malaysia KLCI Futures (FKLI) has been chosen since it represents the 

Malaysian Derivatives Market in terms of trading volume.  

 

In Bursa Malaysia Derivatives Berhad, both FTSE Bursa Malaysia KLCI 

Futures (FKLI) and Crude Palm Oil Futures (FCPO) are the most traded 

futures contracts on the exchange. FKLI is well known with its attractiveness 

as a cheaper alternative to the competitively-valued FCPO Futures among the 

retail investors in the market. In addition, FKLI is also well known with its 

other abbreviations as FBM KLCI Futures and KLCI Index Futures.  
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FKLI is an equity index futures contract which is denominated in Ringgit 

Malaysia (MYR) and the underlying index is the FTSE Bursa Malaysia Kuala 

Lumpur Composite Index (FBM KLCI) which consists of 30 company stocks 

of Bursa Malaysia weighted by market capitalization. (Oriental Pacific 

Futures, n.d.). By trading the FKLI, it provides opportunity for the market 

participants’ exposure to the underlying FBM KLCI constituents. With that, 

institutional and retail investors may speculate and take position in the KLCI 

to gain profit from its daily movement. FKLI is cash settled contract while its 

contract size is FBM KLCI multiplied by RM 50 (Product services and 

properties of FKLI, 2015) 

 

FKLI was not only for providing a platform for market exposure, it also offer 

global access as the stock index futures is electronically traded on a global 

electronic trading platform named CME Globex®. This platform permits 

individual as well as professional traders to have access to all Bursa Malaysia 

Derivatives’ products anywhere around the world (Product services and 

properties of FKLI, 2015). Based on Bursa Malaysia Berhad (n.d.), traders 

can utilize the FKLI to gain exposure on leverage arising from FBM KLCI 

Index’s daily price volatility. An institution with a tight cash flow budget may 

also use FKLI to temporary hold stocks until it has adequate available funds 

to obtain the physical stocks. The FKLI position would then be liquidated 

once the stocks are acquired. This imply a  lower cost of entry via initial 

margin deposits with identical exposure to the value of underlying stocks after 

taking off the cost of an openly purchase. Trading the FKLI also gives the 

investors the ability to short sell and purchase later in the spot market to close 

out their trading position.  
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Figure 1.2: Movement of FTSE Bursa Malaysia KLCI Futures (FKLI) 

 

 

Adapted from: 

Bloomberg Stock Futures – KLCI Futures IK1:1ND 5 year chart (n.d.). 

Retrieved 22 July 2016, from http://www.bloomberg.com/quote/IK1:IND 

 

Figure 1.2 shows the trend of FKLI in 5 years. Generally, the KLCI Futures 

tends to fluctuate over the 5 years with changes in external economies and 

market sentiment across the financial and derivatives market. The market has 

stepped into a mini bull market after mid of year 2012 and reaches nearly 1890 

historical high in July 2014. It was obvious to see that the market started to 

collapse in year 2015 from around 1850 to almost 1590 point (3-year low) 

when the demand of Malaysia export from China dampened. The dramatic 

fall of crude oil prices (Moody’s Investor Service, 2015) has brought an 

impact towards the Malaysian market, which is an oil exporting country.  
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Figure 1.3: Movement of FTSE Bursa Malaysia KLCI Futures (FKLI) and 

USD/MYR 

 

   

 

Adapted from: 

Bloomberg Stock Futures – KLCI Futures IK1:IND VS MYRUSD:CUR 5 

year chart (n.d.). Retrieved 12 July 2016, from 

http://www.bloomberg.com/quote/I 

K1:IND 

 

On the other hand, Figure 1.3 shows the comparison between the spot 

exchange rates, the price of 1 MYR in USD (USD/MYR) with the FKLI. From 

figure 1.3, there was a huge selloff from the beginning of April 2015 and the 

value of MYR was carrying a heavy selling pressure within the same time 

period. Surprisingly, the chart illustrated that the spot exchange rate of 

USD/MYR goes in-line with the movement of Malaysian stock market. 

Another noteworthy point is, USD/MYR exchange rates do not follow the 

movement of stock futures index all the time. The exchange rate did not 

rebound when the FKLI has a slight comeback during the middle of year 2015. 

This unconventional relationship creates a room or a need to conduct further 

studies to examine the relationship between the FKLI and USD/MYR. 

 

 

FKLI USD/MYR 
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1.1.3 FTSE Bursa Malaysia Kuala Lumpur Composite Index 

(KLCI) 

 

FTSE Bursa Malaysia Kuala Lumpur Composite Index (KLCI) is a market 

value weighted index. Investors usually follow the index by referring to the 

KLCI which represents the overall performance of the stocks listed in Bursa 

Malaysia. The KLCI was introduced in 1986 as Malaysia's stock market 

performance indicator. Initially, the KLCI made up by 100 most actively 

traded stocks from approximately 500 to 650 companies listed in the Main 

Board of Bursa Malaysia (FTSE Bursa Malaysia KLCI, 2016). 

 

However, Bursa Malaysia has integrated the KLCI with its index partner, 

FTSE with internationally accepted index calculation methodology to provide 

more transparently, investable and tradable managed index. The integrated of 

KLCI and FTSE known as the FTSE Bursa Malaysia KLCI where carried out 

on 6th July 2009. The FTSE Bursa Malaysia KLCI is different with the KLCI 

which is only comprises 30 biggest companies listed on the main board of 

Bursa Malaysia. Thus, FTSE Bursa Malaysia KLCI retains the continuity of 

the KLCI index value to hold the historical trend of Malaysian stock market 

(Bursa Malaysia Berhad, n.d.).  
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Figure 1.4: Movement of FTSE Bursa Malaysia KLCI (KLCI) and USD/MYR 

 

 

 

Adapted from: 

Bloomberg Stock – FTSE Bursa Malaysia KLCI Index FBMKLCI:IND VS 

MYRUSD:CUR 5 year chart (n.d.).aRetrieved 12 July 2016, 

fromahttp://www.bloomberg.com/quote/FBMKLCI:IND 

 

Figure 1.4 shows the 5 year comparison of FTSE Bursa Malaysia KLCI Index 

with the spot exchange rates, the price of 1 USD in MYR (USD/MYR). The 

overall exchange rate trend of USD/MYR was in-line with the movement of 

KLCI in the stipulated 5 years period. However, it is pondering to see that, the 

exchange rate and KLCI diverged during May 2013. This provides an 

opportunity to study what are reasons behind the divergence. 

 

The studies of relationships between stock index and exchange rate obtained 

different conclusions by referring to different researches and literatures. Thus, 

some of the researches study the causality in mean related to the relationships 

between stock index and exchange rate. According to Abdalla and Murinde 

(1997), they find that the causality from the exchange rate to stock market in 

South Korea, Pakistan and India, but not in the Philippines. Moreover, the 

causality between stock index and exchange rate is not found in Malaysia, 

Thailand, Singapore and Hong Kong (Ajayi, Friedman & Mehdian, 1998). In 

Taiwan, there is a double-sided effect between stock index and exchange rate. 

KLCI USD/MYR 
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In Indonesia and the Philippines, the causality is from stock index to exchange 

rate (Ajayi et al., 1998). 

 

According to Dornbusch and Fischer (1980), the author introduced - goods 

market approach in order to examine the relationship between stock prices 

and exchange rate. They stated that the impact of exchange rates fluctuation 

will influence the competitiveness of a firm. When the competitiveness of a 

firm has been influenced, it will affect the earning of the firm and its stock 

price will be affected. On the other hand, according to Frankel (1983), the 

researcher introduced another approach - portfolio balance approach. A 

growing stock market attracts capital flows which strengthen the demand for 

domestic currency and will make exchange rate to appreciate.  

 

In addition, that will bring effect to movement of exchange rate when the stock 

prices have been changed. For example, if there is a continuous upward trend 

in stock prices, it will increase the inflow of foreign capital (Kadir, Masinaer 

& Rahmani, 2011). Therefore, when stock price falls, it will cause a reduction 

in domestic investor's wealth and will decrease in demand of money. When 

demand of money decrease, it will affect the interest rate falls that could 

results in currency depreciation. Thus, there is a negative correlation between 

stock price and exchange rate in portfolio balance approach. 

 

For the argument ofacausality betweenaexchange rateaand stockamarket, 

Ramasamy and Yeung (2002) explained thatachanges in stockaprice 

canacause exchangearate volatilityaor viceaversa which isadepend on 

countryaandatime. Additionally, there are evidences showed a weak relation 

between exchange rate and stock prices at a micro level (Tabak, 2006). 

According to Ma and Kao (1990), they found that when currency appreciation, 

it will negatively affects the domestic stock market for an export-dominant 

country. Thus, it will also positively affect the domestic stock market for an 

import-dominant country. 
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1.1.4 Gold Price 

 

For over the centuries, goldais theaasset thatahas attractedapeople 

forathousands ofayears andathisaattraction continuesato theapresent 

dayabecause gold is unlike other commodities, gold is strong and durable, 

comparatively transportable, universally acceptable and easily authenticated 

(Worthington & Pahlavani, 2006). In addition, gold’s acceptableness and its 

marketability are high in worldwide. The demand of gold is ever increasing, 

not only for jewellery, coins, and bars but also for many industries, such as 

electronics, space, as well as medical technology. Besides that, a gold futures 

option had introduced by The Commodity Exchange of New York (COMEX) 

in October 1982 and has proven particularly successful. Volume and open 

interest have been large and growing (Bailey, 1987). 

 

Furthermore, thereais aarelationshipabetween the goldaprice with the 

stockamarket price and also the domestic currency exchangearate. According 

to the research from Wang and Lee (2010), proven that different fluctuation 

levels have different effects on the effectiveness of gold as a hedge against 

exchange rate depreciation. During the stock crisis, gold can be considered as 

a safe heaven or hedge tools that against stock market performance or even 

the domestic currency exchange rate (Joshi, 2012). 

 

In the meantime, from the economic view, there is a negative relationship 

between the gold spot price and the stock market price indicates that whenever 

there is a fall in stock price, there is an increment in the gold price (Baur & 

Lucey, 2010). Investors tend to cash in their holding stocks during the bearish 

market, they turn their investment into the gold investment. At that instance, 

investors are likely to channel the fund into the gold market to safeguard it 

and act as store value by preventing from any big losses in other investments 

(Baur & Lucey, 2010). 

 

However, for now the gold price begins to be changeful and rocky to be like 

past years. In fact, this let the researchers have more curiosity and motivate 
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them to determine whether the gold price is still confining by this historical 

relationship. Standing on the characteristical aspect of the gold, this precious 

metal is unique and it can be as a substitute investment for stock. Meantime, 

there is a significant relationship between exchange rate and gold price. 

Thereby, it is to be concerned about either a positive or negative relationship 

between these two variables.  

 

Figure 1.5: Trend of gold price (XAUUSD) from 2011 to 2016 

 

Adapted from: 

Bloomberg Business platform – Interactive gold price indexa(n.d.).aRetrieved 

February 23, 2016, fromahttp://www.bloomberg.com/quote/XAUUSD:CUR 

 

Figurea1.5 presentsathe movement ofathe goldaprice peradollar index 

(XAUUSD) from 2012 to 2016. There clearly showed that the gold futures 

index has highest value in 2011 with more than 1,600 USD and then keep on 

decreasing from 2013 onward until the recent year in 2016 with 1208.75 USD. 

In conclusion of this chart, there are some factors in influencing the gold price, 

for example like stock market futures index and domestic currency exchange 

rate. Investors have to beware of the factors that influence the gold price. 

 

 

 

 

 

 

http://www.bloomberg.com/quote/XAUUSD:CUR
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Figure 1.6: Trend of gold price (XAUUSD) and USD/MYR 

 

 

 

Adapted from: 

Bloomberg Business platform – Interactive gold spot price and USD/MYR 

chart (n.d.). Retrieved February 23, 2016, from 

http://www.bloomberg.com/quote/XAUUSD:CUR 

 

Figure 1.6sshows the relationship between the exchange rate of Ringgit 

Malaysia (MYR) to US Dollar (USD) and gold per dollar (XAU/USD) spot 

price. Generally, the graph is showing a time frame of 5 years from 2011 to 

2015. There is a clear picture showing that there is negative relationship 

between the gold spot price and the movement of USD/MYR. The gold price 

fell after recorded its historical high of 1882.96 USD per ounce in September 

2011. However, the exchange rate of USD/MYR fell together with the gold 

price instead of hiking up with the gold fall. Meanwhile, there was a 

divergence in the movement ofatheagoldapriceaandathe exchangeaof 

USD/MYR. Thesuncertainty lies in the relationship between gold price and 

USD/MYR has provided a reason for further investigation in this paper. 

  

USD/MYR Gold Price 
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Figure 1.7: Trend of gold price (XAUUSD) with FTSE Bursa Malaysia 

KLCI (KLCI)

 

 

Adapted from: 

Bloomberg Commodity – Interactive gold spot price and FTSE Bursa 

Malaysia KLCI (n.d.). Retrieved February 27, 2016, from 

http://www.bloomberg.com/quote /XAUUSD:CUR 

 

Figure 1.7Sshows the negative relationship between the gold spot price 

(XAUUSD) to the FTSE Bursa Malaysia KLCI (KLCI) from 2011 to 2016. 

This graph generally shows there is a huge difference between the gold price 

and KLCI over the five years. There was a significance divergence between 

the gold spot price and KLCI in March 2013. Before this, the gold price 

always traded above the level of KLCI. Despite the great divergence in both 

gold spot price and KLCI, the in-line movement was observable during May 

2015. At an instance, the gold price remains range bound while KLCI took 

back its ground in the beginning of year 2016. 

 

 

 

 

 

 

Gold Price KLCI 
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1.1.5 Crude Oil Price – West Texas Intermediate (WTI) 

 

Crudeaoil is oneaof theamost important commodities andamost commonly 

traded commodityain the globalaeconomy. Crude oil isagenerally traded in 

the Dubai Mercantile Exchange, the ICE Futures, the CentralaJapan 

CommodityaExchange and NewaYorkaMercantileaExchange (Brayek, Sebai 

& Naoui, 2015). Over the last three decades, crude oil price has been 

significantly inconsistent and more volatile during the Second World War 

period. This paper choose to study the West Texas Intermediate (normally 

known as the crude oil in American terms) on its affects on the exchange rate 

of Ringgit Malaysia to US Dollar.  

 

In the global financial crisis era, most of the literature mainly found a 

significant positive relationship between crude oil price and exchange rates. 

In general, a growth in crude oil prices influences the appreciation or 

depreciation of the domestic currency as indicated by Ferraro, Rogoff and 

Rossi (2012) and Nikbakht (2010). 

 

According to Ferraro, Rogoff and Rossi (2012) and Nikbakht (2010), the real 

oil prices may be the dominant source of real exchange rate movements and 

there is a connectionabetween real oil prices and real exchange rates. Schnept 

(2008) highlightathe effects of the crude oil price on exchange rates, which 

‘‘dribble down’’ to the commodity prices. On the other hand, an estimation of 

the relationship between crudeaoilaprice and exchangearates hasanot 

beenashowed.  

 

Another link between oil price and exchange rate by Bénassy-Quéré, Mignon 

and Penot (2007) found that increasing by 10 percent of oil prices, the dollar 

will be appreciated by 4.3 percent in long term. Another studied by Turhan, 

Hacihasanoglu and Soytas (2012), a rise in oil prices leads to a significant 

increase in developing economy’s currencies against the U.S. dollar. Those 

existing literature showed that crude oil price affects the exchange rate 

oscillations.  
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Figure 1.8: Movement of West Texas Intermediate crude oil price and 

USD/MYR 

 

 

Adapted from: 

Bloomberg Business platform – Interactive West Texas Intermediate crude oil 

price index and exchange rate of MYRUSD chart (n.d.). Retrieved February 

23, 2016, http://www.bloomberg.com/quote/CL1:COM  

 

Figure 1.8 shows that the relationship between WTI crude oil prices per 

Dollars per barrel and exchange rate (USD/MYR) from year 2011 to year 

2015. The chart illustrated that the WTI crude oil prices experienced a great 

halt since August 2014 and traded below 60 USD per barrel until now. Ever 

since year 2011, the movement of Ringgit Malaysia was synchronous with the 

WTI crude oil price. It is worth mentioning that the Ringgit also began its 

depreciation against the US Dollar within the same time period as the crude 

oil price initiated its great fall.  

 

 

 

 

 

 

 

 

WTI 

 

USD/MYR 
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1.1.6 Crude Palm oil 

 

Over the past decade, palm oil achieves 32.8% of global total vegetable oil, 

the highest yielding vegetable oil crop. Malaysia is the second-biggest 

producers and exporters of palm oil and palm oil products. According to 

Malaysia Palm Oil Council (MPOC), a Malaysia current account holds 39% 

of world palm oil production and 44% of world exports currently in year 2011. 

There were around 41apalmaoil production companiesslisted on Bursa 

Malaysia, the larger listed companies comprises SimeaDarby,aIOI,aKLK 

andaFELDA. With the Malaysia and Indonesia was contributing to raise the 

production, the world production of palm oil had nearly doubled from 1990 

to 2001 (Teoh, 2002). Table 1.1 and 1.2 showed that the supply and demand 

of crude palm oil has been increased during the period of 2005 to 2012.  

 

 

Table 1.1: Production of palm oil from period 2005 to 2012 

 

Adapted from: 

Malaysian Palm Oil Board – Production of palm oil from period 2005 to 

2012(n.d.). Retrieved 23 February 2016, from http://bepi.mpob.gov.my/ 

 

 

 

 

 

 

 

 

 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjhltOMmKXLAhWKHpQKHZj-DVYQFggcMAA&url=http%3A%2F%2Fwww.mpob.gov.my%2F&usg=AFQjCNEyFVT78oyBay6gNJMkJkDA_DmxCQ&sig2=ROxDyJwEXcRbm44uYg98Og&bvm=bv.115339255,d.dGo
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Table 1.2: Consumption of palm oil from period 2005 to 2012 

 

Adapted from: 

Malaysian Palm Oil Board – Consumption of palm oil from period 2005 to 

2012 (n.d.). Retrieved 23 February 2016, from http://bepi.mpob.gov.my/ 

 

 

 

Table 1.3: Malaysian Export of Palm Products, Breakdown, Quantity, Value 

at year 2011 

 

Adapted from: 

Malaysian Palm Oil Board – Malaysian Export of Palm Products, Breakdown, 

Quantity, Value at year 2011 (n.d.). Retrieved 23 February 2016, from 

http://bepi.mpob.gov.my/ 

 

 

 

 

 

 

 

 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjhltOMmKXLAhWKHpQKHZj-DVYQFggcMAA&url=http%3A%2F%2Fwww.mpob.gov.my%2F&usg=AFQjCNEyFVT78oyBay6gNJMkJkDA_DmxCQ&sig2=ROxDyJwEXcRbm44uYg98Og&bvm=bv.115339255,d.dGo
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjhltOMmKXLAhWKHpQKHZj-DVYQFggcMAA&url=http%3A%2F%2Fwww.mpob.gov.my%2F&usg=AFQjCNEyFVT78oyBay6gNJMkJkDA_DmxCQ&sig2=ROxDyJwEXcRbm44uYg98Og&bvm=bv.115339255,d.dGo
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Figure 1.9: Malaysia Palm Oil Price from period 2011 to 2016 

 

Adapted from: 

YCharts – Malaysia Palm Oil Price (n.d.). Retrieved 23 February 2016, from 

https://ycharts.com/indicators/palm_oil_price 

 

Figure 1.9 shows the price of crude palm oil in Malaysia has been declined 

since 2012 to 2016. It is interesting to compare the declining crude palm oil 

price with the increasing global demand of the crude palm oil. Table 1.1 

pictured that most of the crude palm oil producer and exporter has increased 

their production scale in order to meet the higher global demand. Since 

Malaysia main crude palm oil exporting country across the globe, the changes 

in crude palm oil price tends to influence the Malaysian stock market index.  

 

 

1.2 Problem Statement 

 

The Malaysian currency are often termed as Ringgit Malaysia (RM), itais known 

asathe MalaysianaDollar (M$) inayeara1967. Previously, the official currency was 

Dollar Malaya which was also used by Singapore and Brunei. The value of Ringgit 

was “tied” against the pound sterling at par value. After the Smithsonian Agreement, 

the pound sterling appreciated due to increase in gold price. This led to the increase 

in value of the Ringgit. When the pounds sterling was floated, the Malaysian 

government was undecided in revaluing the ringgit, afterwards, government decided 

to shift to the US dollar instead of the pounds sterling as its ‘official currency’ in the 

foreign exchange market (Talib, 2005). As earlier mentioned, foreign exchange rate 

may be influence by many factors and there are 5 variables that will be studies.  

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjhltOMmKXLAhWKHpQKHZj-DVYQFggcMAA&url=http%3A%2F%2Fwww.mpob.gov.my%2F&usg=AFQjCNEyFVT78oyBay6gNJMkJkDA_DmxCQ&sig2=ROxDyJwEXcRbm44uYg98Og&bvm=bv.115339255,d.dGo
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Futures market tends to have price discovery function on its own (Pati & Padhan, 

2009). The relationship between the spot market bid-ask spread and futures market 

investor have significant influence on the spot exchange rate returns (Safa & 

Maroney, 2012). Since there is a positive sign of futures market and the negative 

sign of the sentiment indices indicate that spot market returns suffer. In the research 

of Kim and Choi (n.d), there is a negative sign of the sentiment indicate that spot 

market returns suffer and positive sign of futures market since the investors’ higher 

interest in futures market. Therefore, the question of is stock market as well as the 

stock futures market the main reason that influence foreign exchange rate of 

Malaysia depreciate, along with other variables. 

 

As the previous discussion, the stock index and exchange rate are related. 

Nevertheless, the relationship between two variables is still unclear as studies. 

According to Dar, Bhanja and Samantaraya (2013), there is a long-term significant 

positive relationship between stock price index and exchange rate. What about short-

term? Currently there is no any research in investigating its effects in short run. 

Among the studies which ratify exist some conflict about the relationship. Kim (2003) 

and Rahman and Uddin (2009) argued that there is an insignificant relationship 

between stock price index and exchange rate. Subsequently, there is no fixed result 

to state that the relationship between stock index and foreign exchange rate are 

significant positive or negative relationship. Correspondingly, this give rise to start 

off this research to complete the unfilled gap. 

 

Gold is one of the important, malleable, dense, conductive, and beautiful 

commodities which are paramount for both societal and investment purpose. It is a 

unique set of qualities has made it a popular object for most of human olden times 

(Fergal, Lucey, Batten, & Baur, 2015). Figure 1.6 shows that, there is an uncertainty 

results. When the gold price increases, there is no “must increase” or “will decrease” 

in foreign exchange rate. Once more, the statistical results showed that they 

negatively correlated. This fluctuating price deeds uncover the matter of is whether 

the relationship between gold and foreign exchange rate still preserving or not. 

Another paradox will be do gold still embrace its function in a class by oneself as 
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another substituting instrument. The other argument arises henceforth is the 

cointegration relationship between gold price and exchange rate. 

 

Certainly, not a single person is able to forecast how theaoil priceamove in future 

asait isavery delicate towardsanumerousafactors. Amano and Van Norden (1998) 

showed that the real exchange rate appears to be cointegrated with the real oil prices. 

Therefore, oil prices may have been the dominant source of determined shockwaves. 

Another research comment their empirical result are provide clear evidence to show 

that the relationship between oil prices and exchange rates fluctuations in short-run 

are related which is strongly significant (Ferraro, Rogoff & Rossi (2012).Thus, as a 

developing country, the question arised whether is it statistically correct in assuming 

the Malaysian exchange rate performance is affected by the rises of oil prices. 

 

Crude palm oil is the one of the important agriculture product of Malaysia. Table 1.1 

shows that the supply of the crude palm oil was always in a surplus. However, the 

likelihood of crude palm oil in influencing foreign exchange rate movements remain 

as an unsolved myth. According to Omar and Kabir (2013), the theoretical concept 

of the empirical result shows that the exchange rate is determined by the commodity 

prices, interest rate and other factors as well. But most of the researches more 

focused on explaining the changes in palm oil prices due to changes in exchange rate. 

Hence, the importance of crude palm oil to the foreign exchange rate is to be asked. 

 

In conclusion, this research is investigating the relationship between foreign 

exchange rate with FLCI, KLCI, gold price, WTI crude oil price and crude palm oil.  
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1.3 ResearchaObjective 

 

 

1.3.1 GeneralaObjective 

 

This study accessesathe effect of FTSE Bursa Malaysia KLCI Futures (FKLI), 

Kuala Lumpur Composite Index (KLCI), gold price, West Texas Intermediate 

(WTI) oil prices as well as palm oil price on foreign exchange rate. To study 

the effect of theses independent variables on foreign exchange rate by 

applying Ordinary Least Square (OLS) test. This research used monthly data 

of the period from 1st January 2009 to 31st December 2015 consisting 

81aobservations.  

 

 

1.3.2 SpecificaObjective 

 

This researchatends toafocus on: 

i. Toaexamine the effect ofamonthly FKLI on foreign exchange rate. 

ii. To examine the effect of monthly KLCI on foreign exchange rate. 

iii. To examine the effect of monthly gold price on foreign exchange rate. 

iv. To examine the effect of monthly WTI price on foreign exchange rate. 

v. To examine the effect of monthly crude palm oil price on foreign 

exchange rate. 

 

 

1.4 Research Question 

 

i. Isathere anyasignificant relationshipabetween FKLI and foreignaexchange 

rate? 

ii. Isathere anyasignificant relationshipabetween KLCI and foreignaexchange 

rate? 
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iii. Is there any significant relationship between gold price and foreign exchange 

rate? 

iv. Is there any significant relationship between WTI crude oil price and foreign 

exchange rate? 

v. Is there any significant relationship between crude palm oil and foreign 

exchange rate? 

 

 

1.5 Hypotheses of the Study 

 

 

1.5.1 FTSE Bursa Malaysia KLCI Futures (FKLI) 

 

H0: Thereais noarelationshipabetween FTSE Bursa MalaysiaaKLCI Futures 

(FKLI) andaexchangearate. 

H1: Theresis a relationshipabetween FTSE Bursa Malaysia KLCIaFutures 

(FKLI) and exchangearate. 

 

 

1.5.2 FTSE Bursa Malaysia KLCI (KLCI) 

 

H0: aThereais noarelationship betweenaFTSE Bursa Malaysia KLCIaand 

exchangearate.  

H1: aThereais aarelationship betweenaFTSE Bursa Malaysia KLCIaand 

exchangearate. 

 

1.5.3aGold Prices 

 

H0: aThereais noarelationship betweenagoldaprices andaexchangearate.  

H1: aThere is a relationshipabetween gold pricesaand exchangearate. 
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1.5.4aWest Texas Intermediate (WTI) oil prices 

 

H0: aThere is no relationship between West Texas Intermediate (WTI) oil 

prices and exchange rate. 

H1: aThere is a relationship between West Texas Intermediate (WTI) oil prices 

and exchange rate. 

 

 

1.5.5 Crude Palm Oil Prices 

 

H0: aThere isano relationshipabetween crudeapalmaoil prices and exchange 

rate. 

H1: aThere isaaarelationshipabetweenacrudeapalmaoil prices and exchange 

rate. 

 

 

1.6 SignificanceaofaStudy 

 

This study can offer guidance toapolicy makers usually the members of the board 

of directors who have authority to set the policy framework of an organization or in 

government or Official Monetary Authorities (OMA), Central Bank in the country, 

International organization like International Monetary Fund and World Bank who 

are have interest in foreign exchange market. Policy maker in other term call official 

exchange rate which have intervention in the foreign exchange market that 

authorities buy or sell foreign exchange, normally against their own country 

currency and in order to affect the exchange rate. Moreover, official exchange rate 

intervention is effective in influencing exchange rates, given the policy importance 

of official intervention; it is perhaps not surprising that this literature has been the 

venue for a substantial and ongoing economic controversy. Insofar as a consensus 

is discernible among economists and policy makers concerning the effectiveness 

and desirability of exchange rate intervention, it appears to have shifted several 

times over the past quarter of a century (Sarno & Taylor, 2001). 
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On the other hand, data from exchange rate market that also found attractive to the 

Multinational Enterprise (MNE) which refers to a wide range of domestic firms that 

are engaged in business with foreign countries in different ways, for example like 

an export import corporation and the firms are engaged in Foreign Direct 

Investment activities across the region. MNE have to buy or sell foreign currency 

as part of their daily business. Therefore, these companies involve themselves into 

foreign exchange rate market, facing the foreign exchange rate risk in the market. 

Thus, MNE need more data information about the foreign exchange rate and the 

independent variables to determine the exchange rate that might bring risk to their 

daily business (International Finance for Dummies, n.d.). 

 

To add in, this research also can help the investors who have interest in foreign 

exchange rate market; those mostly are speculators, bankers, arbitragers and hedges. 

Therefore, this research provides guidance to them about the fluctuation in 

exchange rate. In short, this study is able to provide a guideline in making 

investment decision in currency exchange. Before they invest, they can refer to the 

data of the independent variables that has a significant relationship with the 

exchange rate in USD/MYR to predict the currency exchange rate appreciate or 

depreciate. 

 

Last but not least, this research can also provide guidance to the others academicians, 

which might help them have further research in the independent variables affect the 

foreign exchange rate. Lastly, this research will show the result on the relationship 

between exchange rate in USD/MYR and its determinants. 
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1.7aChapteraOutlay 

 

Chaptera1 

Inathisachapter, a general pictureaonaMalaysia’s currency exchange rate influence 

by the stock index futures and commodity prices. Introduction, research background 

[EXR (USD/MYR), FKLI, KLCI, Gold, West Texas Intermediate (WTI), Crude 

Palm Oil Futures (USD)], problemastatement, researchaobjectives, 

researchaquestions, hypothesisaofsstudy, significanceaofastudy, chapteraoutlay 

and conclusion which study on how the stock index futures in this country and 

commodity prices influence the changes of exchange rate for the domestic currency. 

 

Chapter 2 

In this chapter, this research will have a further elaboration on the theory for the 

study and the relationship between independent variables and dependent variables 

for our study. Chapter 2acomprised theaintroduction, reviewaof thealiterature, 

reviewaof the theoreticalamodels, proposedatheoreticalaframework, hypothesis 

developmentaand paragraphaconclusion. 

 

Chaptera3 

Thisachapter demonstrates the researchaprocessaincludingaquantitative data 

collectionamethod and analysisamethod. Thisachapter also contains the 

introduction,aresearchadesign, dataacollection methods which includeasecondary 

data, samplingadesign, data processing, econometric model, dataaanalysis and 

denouement of this chapter. 

 

Chapter 4 

This chapter illustrate thearesults gathered from theasecondaryadata and explain 

further about theamode of the resultsathat has been analyzed alone this chapter. 

 

Chapter 5 

The research’samajor findings, policyaimplications, limitationsaas well as 

suggestions for futurearesearchawill beapresented in this chapter. 
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1.8aConclusion 

 

Theaprimary goal of the researchais to discover the stock index futures, stock index 

and commodity prices that can affect the domestic currency exchange rate. 

Basically this chapter explained and introduced the domestic exchange currency 

(Malaysia Ringgit), the stock index futures, stock index and the commodity prices. 

In addition, this chapter stated the reason as well in examining the relationship 

between the domestic currency with the stock index futures, stock index and 

commodity prices. The variables included the stock index future - FKLI, stock 

index - KLCI and the commodity prices like gold prices, crude oil prices, and crude 

palm oil prices. The following in Chapter 2, this paper will provide a thorough 

review on literature with respect to how does the selected variables affect the 

domestic currency exchange rate. 
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CHAPTER 2: LITERATURE REVIEW 

 

 

2.0 Introduction 

 

The preceding chapter has presented the subject matter of this research. This chapter 

is about to discuss the literature review in previous studies. Distinctive 

representations on thearesults fromajournals that concerning to thisastudy are 

illustrated. In this study, FKLI, KLCI, gold price, WTI oil price, and crude palm 

price as independentavariables wereacomprised to studyathe exchange rates 

(dependent variable)amovement. To add, the theoretical framework of each 

independent variable and hypothesis of study from several researchers are clearly 

presented to investigate the connection between independent variables and 

dependent variable. Therefore, the variables that will influence exchange rate had 

been selected for this research.   

 

 

2.1 Review of Literature 

 

Foreign exchange market plays an important role in an economy of a country. A 

change of foreign exchange rate may leads to variability of the economic activities 

in a country. Since 1997, global financial crisis, the value of currencies in some 

Asian countries (Indonesia, Bangladesh, Nepal, Philippines and Thailand) 

depreciated sharply against the US dollar (Efendi & Ismail, 2013). It is complicated 

and interesting to study the exchange rate movement through variables like FKLI, 

KLCI, crude oil as well as crude palm oil in Malaysia.  

 

Wu, Lu, Jono and Perez (2012) and Sinha and Kohli (2015) studied the relationship 

between the stock price behavior and the exchange rate movement. The 
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methodology involved in the study such as Unit Root Test, Granger's causality test 

(GC test) and Ordinary Least Square (OLS) regression.  

 

Based on copula-GARCH model in determining the relationship between crude oil 

price and exchange rate, Hamilton (2011) and Amano and Van Nordan (1998) 

discovered a negative relationship is depending on the period where the relationship 

was negative in short run but positive in long run. Ashfahany and Priyatna (2015); 

Otieno, Dai, Barba, Bahman, Smedbol, Rajeb and Jaton (2016); Edwards and 

Ahamed (1986); and Bashar and Kabir (2013) have studied how the behavior of 

crude palm oil will affect the exchange rate. Among these researchers are based on 

present time series data to investigate the relationship between both variables.  

 

 

2.1.1 Exchange rate  

 

According to O'Sullivan and Sheffrin (2003), exchange rate is the value of a 

nation’s currency in terms of another nation’s currency. Exchange rate is also 

known as foreign-exchange rate or FOREX and FX. The exchange rate is 

determined in the foreign exchange market.  

 

The exchange rate is a vital and sound policy in determining the trade and 

capital flows, international reserves as well as inflation in country’s economy. 

With that, there is no doubt to suggest that the stability of the exchange rate 

tends to have significant impact towards a country’s economy or 

macroeconomic fundamental (Wong, Ho & Dollery, 2012). Due to Malaysia’s 

saliency in its exchange rate regimes arrangement over the decades in order to 

reduce volatility during major financial events over different periods, the 

author take the case of Ringgit Malaysia as a rare and precious natural 

experiment (Wong et al., 2012). Malaysia has been using the exchange rate as 

a policy tool to combat and achieve inflation target and exchange rate stability. 

The Malaysian government used managed floating rate since 1973 and shifted 

to fixed exchange rate pegged with the greenback at RM 3.80 to 1 USD after 

the Asian Financial Crisis. It reversed back to a managed floating rate system 
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during 2005. As a result of this exchange rate regime changes, the Malaysian 

exchange rate has become relatively stable (Wong et al., 2012). The 

researchers conducted a non-linear Granger causality test which eventually 

showed no cointegration exists between exchange rate volatility and imports 

for both the Malaysia and US.  

 

Not only Wong et al. (2014) had found thereaisano cointegration between 

currency rateaand stockamarket, Ghazali, Samsu, Ooi and Lajuni (2008) who 

used daily closing of KLCI and nominal exchange rate of USD/MYR for 3 

periods (1993-1997, 1997-1998 and 2005-2007) found that, under pegged 

regime, there are empirical evidences to show that there is no relationship 

existed between the Malaysian exchange rates and its domestic stock prices. In 

that circumstance, foreign exchange and stock markets were segmented or the 

information flow between the two markets became efficient during the crisis. 

Stock market participants cannot hedge their position effectively by using 

foreign exchange, ceteris paribus.  

 

Interestingly, while in the currency unpegged period, there was a unidirectional 

link from stock pricesato exchangearates, where the portfoliosbalanceamodels 

of exchangearate determinationaholds (Ghazali et al., 2008). In short, the 

investors could use the information retrieved from the stock market to forecast 

the exchange rate movement. Malaysia official monetary authorities could use 

the stock prices as an effective attraction to attract more foreign portfolio 

investment by taking stabilization measures in the stock market. 

 

On the other hand, after taking the annual and monthly data of real effective 

exchange rate index, aggregate import and GDP deflator of Malaysia from 

1975 to 2009, Wong et al. (2012) in his study of the determination of real 

exchange rate show that there is a long-run relationship among the real 

exchange rate, real interest rate differential, productivity differential, the real 

oil price and reserve differential. The results from Bound Testing Approach for 

cointegration showed whenever there is an increment in the real interest rate 
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differential, productivity differential, the real oil price or reserve differential 

will lead to an appreciation of the real exchange rate in long term.  

 

This finding is further explained by Kabir, Bashar and Masih (2014) by 

showing cointegration relationship among the stock price, exchange rate in 

Malaysia and the S&P 500 index. Their study also found that the Malaysian 

stock price is dependent on the exchange rate where the exchange rate appears 

to be more exogenous such as a leading variable in affecting the stock market. 

Either appreciation or devaluation of MYR will have a causality effect on the 

average stock price. Market participants shall concern the stock price before 

engage in exchange rate activities.  

 

In fact, there are numerous researchers who found that the real oil price could 

bring significant impact towards the real exchange rate (Bergvall, 2004; Chen 

& Chen, 2007; Huang & Guo, 2007; Lizardo & Mollick, 2010). Malaysia, as a 

net-oil exporting country who adopts a managed floating exchange rate regime 

(Fischer, 2008), external shocks like world oil price shock tend to have a strong 

influence towards its exchange rate. Therefore, the realaoil priceawould haveaa 

positive impactatowards theaMalaysian Ringgit exchangearate movements 

(Bergvall, 2004). Theavolatility in Malaysian Ringgit is reasonable since the 

world oil price is volatile at the same time (Askari & Krichene, 2008).  

 

In short, there is a room for this paper to discuss the significance of the stock 

index and stock index futures market, crude oil and crude palm oil in affecting 

the of exchange rate of Ringgit Malaysia. 

 

 

2.1.2 FKLI  

 

Value line contract introduced by the Kansas City Board of Trade back in year 

1982 is the world’s first ever stock index futures contract. According to Gulen 

and Mayhew (2000), the FTSE Bursa Malaysia KLCI Futures (FKLI) is the 
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forth Asian country that initiated its stock index futures with Kuala Lumpur 

Composite Index (KLCI) as its underlying equity index.  

 

Oneaof the advantages of futuresamarket isaits priceadiscovery function where 

newainformation or news will first spread in the futures market and spot market 

later (Xie & Huang, 2013). This finding was in-lined with the research by Kim 

and Choi (n.d.), who concluded that stock index futures prices should move 

concurrently with the underlying spot prices without any lead or lag in price 

movements from one market to other. With that, the authors have observed 

significant lead and lag relationships between the spot and futures market due 

to market frictions.  Many researchers found that the futuresamarket lead 

spotamarketasupporting the priceadiscovery abilityain the futuresamarket 

(Min & Nanjand, 1999;aPizzi, Economopoulous & O’neill,a1998;aZhong, 

Darrat & Otero,a2004). 

 

Besides, shocksafrom the stockaindexafutures market andathe stockaindex 

marketatend to haveanegativeaeffects onathe foreignaexchangeamarket. When 

shocks or drastic change take place in the futures market, the authorities could 

prevent second or imminent shocksaandastabilizeaforeign exchangeamarket 

with appropriateameasures (Kim & Choi, n.d.).  The author stated in their study 

that there have been many studies to such as Ramasamy and Yeung (2002); 

Ibrahim and Aziz (2003) in analyzing the relationship between bond or stock 

market and foreign exchange market, neglecting the emerging and dominant 

futures market. 

 

In their paper, they continue to elaborate thatafuturesapriceahas a strong 

explanatorayapowerain predicting the exchangearate of a nation’s currency as 

well as stock price. The author then tested their assumption withaboth 

portfolioaapproach andapriceadiscoverysfunctionsofsstocksindexsfutures 

marketsand it was further backed. In short, there isaa significantaeffect of 

stockaindexafutures market onaforeign exchangeamarket.  
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There is a high correlation between the stock index market and stock index 

futures market since they fluctuate in the same direction. According to the 

portfolio approach, the stock market leads foreign exchange market with a 

negative correlation so that it is conclusive to say that the stockafutures 

marketamightalead the foreignaexchangeamarket with negativeacorrelation as 

well (Kim & Choi, n.d.). 

 

From the epilogue of the turmoil 1980’s to pre-Asian financial crisis, the 

Malaysian economy had a rapid economy growth with a 9% annual growth on 

average with the contribution from export diversification and increasing 

foreign and domestic investment to the country (International Monetary Fund, 

2006). A massive capital inflow had led the Kuala Lumpur Composite Index 

to trade above 1,300 level in year 1994. At an instance, the index was the most 

active exchange in the world with even a higher trading volume than the NYSE. 

With such economic environment, (Kim & Choi, n.d.) suggested thatathe 

linkageabetweenathe domestic stockamarket andaforeign exchangeamarket 

will be further enhanced. With that, either the stock index or stock index futures 

market will be strong explanatory variables toaillustrate the movement 

ofsexchangearates. Meanwhile,aPark (1999) also supported that 

foreignainvestment towards the stockamarket isaa sound variableain 

explainingathe exchange rate ofaa currency using the VAR model. 

 

However, Zukarnain and Sofian (2012) used cointegration test to prove that 

there is an existence of long run stable relationship between the Malaysia stock 

market’s spot index and futures contract indexes. Besides that, the researchers 

also conducted a granger causality test which eventually suggests that the 

direction of causality is unidirectional deviate from cash/spot market index 

towards futures market indexes. However, authors’ finding was inconsistent 

with their prognosis. Through the tests, the authors also concluded that futures 

market in Malaysia is not able to act as a price discovery vehicle for stock price.  

 

Based on the reading, both positive and negativearelationshipabetween 

exchangearate andastock index futuresamarket were proven byathe researches 
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with their very own samples. In a nutshell, the relationship between the FKLI 

and exchange rate of Ringgit Malaysia remain unclear since the findings are 

inconsistent.  

 

 

2.1.3 KLCI  

 

FTSE Bursa Malaysia KLCI (KLCI) is oneaof the independentavariables 

includedain theamodel to examine the changes of exchange rate (MYR/USD). 

According to Ramasamy and Yeung (2002) explained that changes in stock 

price can cause exchange rate volatility or vice versa which is depend on 

country and time. The changes in exchange rate will direct affect in 

businessaprofitability andainternationalacompetitiveness ofathe firms. For 

example, theaappreciation ofaexchangearate will decrease the 

salesaofaexporters, thus theaearnings and stockaprices will fall. Meanwhile, 

the importersawill facealower costs foratheir goods; hence it willaincrease 

theaearnings andatheir stockaprices. For theaexchange rate depreciates, the 

adverse effects are presented. 

 

Nieh and Lee (2001); Morley (2002) and Mishra (2004) investigated the 

relationship between stock price and exchange rate in long-run and short-run. 

The researchers used cointegration analysis to examine the dynamic 

relationships between stock price and exchange rate for G-7 countries (Italy, 

France, Canada, Japan, United Kingdom (UK), United States (US), and 

Germany). The studies showed that no relationship between stock prices and 

exchange rates in long-run, but have a significant relationship in short-run in 

certain G-7 countries. Morley (2002) showed that the stock prices and 

exchange rates are related across countries in the European Union (EU) using 

error correction model (ECM). The researcher stated that the stock prices and 

exchange rates are significant related in short-run in UK and Netherlands, and 

weak evidence of relationship in Italy and France, and no evidence of 

relationship in Germany in short-run. 
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Furthermore, Ibrahim (2000) and Ibrahim and Aziz (2003) examined the 

relationship between Malaysia' stock price and exchange rate. They use the 

multivariate cointegration and bivariate analysis to test the interaction between 

stock prices and exchange rates by using monthly data in 1979-1996. Their 

studies showed that there is no relationship between stock prices and exchange 

rate in long-run by using both analysis methods. Ibrahim and Aziz (2003) 

stated thatathere is noarelationship betweenastock pricesaand exchangearates 

but theastock market has significantarelationship with four macroeconomic 

variables such as the industrial production, the money supply, the bilateral 

exchange rate, and the price level. 

 

On the other hand, there are some studies to show that there are no relationship 

between stock prices and exchange rates. According to Franck and Young 

(1972), it states that there is no significant relationship between stock price and 

exchange rate. Moreover, the boosting of the stockamarket attractsamore 

investorsato invest and theademand foradomestic assetsaand 

currencyaincrease. Hence, theadomestic currency will appreciate, and the 

uptrend ofaasset pricesaleads toathe samearesult but in anotheraway. The 

demandaforadomestic currency isaincreasingatheainterest ratesaand 

appreciatingathe domesticacurrency. In contrastato precedentatheories the 

theoryaof assetamarket modelssbyaFrenkel (1976) supportsathe absenceaof 

any connection betweenaexchange ratesaand stockaprices. Hence, the 

changesafor stock prices and exchange rates are due to different factors. Thus, 

Ajayi and Mougoue (1996) mentioned that there are some other common 

factors can influence the stock market and exchange rates such as interest rate. 

So, there is no relationship between stock prices and exchange rates. 

 

However, Aggarwal (1981) tested the relationship between stock prices and 

exchange rates, but in the studies showed that he didanot findain which 

directionaisamoving in theacorrelation.aBahmani-Oskooe andaSohrabian 

(1992) used theacointegration analysisato test thearelationship between stock 

prices and exchange rates, but the studies showed there is no relation between 

these two variables in long-run. Thus, the non-significance of long-run 
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relationship between these two variables is proved by other studies by using 

cointegration tests (Granger, Huang & Yang, 2000; Nieh & Lee, 2001; Smyth 

& Nandha, 2003; Kollias, Mylonidis & Paleologou, 2010). In addition, 

AbdallaaandaMurinde (1997) used cointegrationamethod toatest 

thearelationship betweenastock prices andaexchange rates inaPakistan, 

Korea,aIndia andaPhilippines. Theastudies showed that there are no long-run 

relationship for Pakistan and Korea but did find a long-run relationship for 

India and the Philippines. Other than that, Solnik (1987) and Ozair (2006) 

showed that there is no evidence could be found to show that there is a 

relationship between stock prices and exchange rates in the long run (Solnik, 

1987; Ozair, 2006). 

 

Furthermore, there are some studies to show that there are positively related 

between stock prices and exchange rates. According to Aggarwal (1981), the 

researcher shows a positive relationship between exchange rates of US Dollar 

and the changes in the US stock prices and found a positive correlation. 

According to Najang andaSeifert (1992), the fluctuationaof exchangearates is 

positivelyaaffected byathe changes inastock prices by usingaGeneralized 

Autoregressive Conditional Heteroskedasticity (GARCH) models to test. 

According to Ma and Kao (1990), the researchers stated that a currency 

appreciation positively affects the domestic stock market for an import-

dominant country on the macro level.  

 

Moreover, the studies revealed that there isasignificantarelationship between 

foreignaexchange marketaand equity markets by using daily date for eight 

countries for example US, Canada, Japan, UK, Germany, Italy, France and 

Netherlands (Ajayi & Mougoue, 1996). By using an error correction model 

(ECM), the long run increases in stock prices have a positive effect on domestic 

currency. Sevuktekin and Nargelecekenler (2007) found positive and 

bidirectional causality between the stock prices and exchange rates in Turkey 

for the study period 1986 to 2006. Therefore, there are some studies to show 

the evidence to support the positive relationship between stock prices and 



Farce of Ringgit: The Effect of Financial Markets on the Malaysian Exchange Rate 

 

Undergraduate Research Project               Page 37 of 209            Faculty of Business and Finance 

 

exchange rates by using monthly date of US stock prices from 1974 to 1978 

(Aggarwal, 1981). 

 

On the other hand, numerous of studiesashowed thatathere areanegatively 

related betweenastock prices andaexchangearates. According to Soenen and 

Hennigar (1988), their result showed that there is a significant negative 

relationship between stock prices and the exchange rates in US market by using 

the data from 1980 to 1986. The researchers mentioned that when the exchange 

rates appreciate, it would affect the firm's foreign operation performance and 

get a lower profitability. Hence, it would affect its stock prices. 

AjayiaandaMougoue (1996) using the erroracorrectionamodelaand 

causalityatest in US, UK, Canada,aGermany,aFrance, Italy, Japan and 

Netherlands toaanalyse thearelationshipabetween stockaprices and exchange 

rates. The result showed that there is a negative relationship in both long-run 

and short-run between exchange rates and stock markets. They explained that 

a growing in domestic equity market is a signal of a growing economy, where 

it comes along with a higher expectation in the real inflation rate. As investors 

abroad recognise a higher, the currency value tends to depreciate when the 

investors tend to decrease their demand for the currency. . 

 

MaaandaKao (1990) foundathat aacurrency appreciationawillanegatively 

affectsathe domesticastock market foraan export-dominantacountry onathe 

macroalevel. Moreover, Dimitrova (2005) stated that an upward trend in stock 

market may affect the currency depreciation, whereas the weak currency may 

affect the fall in the stock market in short-run. Ajayi and Mougoue (1996) 

showed that an increase in aggregate domestic stock price has a negative short 

run effect on domestic currency value. Additionally, Soenen and Hennigar 

(1988) showed that the influence of exchange rate on US stock prices is 

negatively by using the data from 1980 to 1986. Kim (2003) used the 

multivariate cointegration method and error correction model to analysis the 

relationship between exchange rates and stock markets in the US from 1974 

to1998. The result showed that the relationship between stock prices and 

exchange rates is negatively correlated whether in long-run and short-run. Kim 
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(2003) explained that the changes in exchange rates will direct affect the 

business profitability and international competitiveness of the firms. The 

exchange rates appreciate will decrease the sales of exporters; hence the 

earnings of the firms and stock prices will be declined. On the other hand, the 

importers will increase the earnings by import their products at lower prices, 

hence the stock prices will increase. 

 

Standing on the reviews above, this research anticipates a positive 

correlationabetween exchangearates andastock indexes. When theastock 

indexes increase, the exchangearates will appreciate. 

 

 

2.1.4 Gold Price  

 

Kaliyamoorthy (2012) implies that, since last century, gold is the oldest 

international currency that trade among the world wide and had played a 

critical part in many countries’ monetary system. There are 10 top gold-

producing countries (China, Australia, United States, Russia, South Africa, 

Peru, Canada, Ghana, Indonesia and Uzbekistan). China is the country that kept 

its place in number one which is the largest gold producer in the world. In the 

meantime, gold production keep on increase in China, as well as several 

countries like Australia, Canada, United States and Russia (United States 

Geological Survey (USGS) report, 2014). In addition, here are the mine 

production quantity produced by the top 10 gold producers in the world wide, 

China was 450 metric tons, Australia was 270 metric tons, Russia was 245 

metric tons, United States was 211 metric tons, Canada was 160 metric tons, 

Peru was 150 metric tons, South Africa was 150 metric tons, Mexico was 92 

metric tons and Ghana was 90 metric tons (Gold Investing News, 2016).  

 

Nonetheless, goldaprice begins to vary dueato some factors likeapolitical 

turmoil, interestarate variability, volatility in exchangearate, economic 

business cycle and lastingaspeculation. Besides that, the research result from 

Yang and Hamori (2014) has demonstrated the gold price and currencies are 
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positively related. When the gold price increases, currency returns increase as 

well. Therefore, there is an emerging need to conduct the researchaon 

goldaprice as one of theaindependent variableato posit its relationshipawith the 

Malaysian exchange rate. 

 

A research finding stated that gold served as a safe haven for investors seeking 

to avoid risks during the global spread of the financial contagion and those 

other assets (namely currency) were less valuable during the financial crisis. In 

the conditional dependence, including the lower and upper dependences, 

between currency and gold was weaker during the financial turmoil period than 

in the normal period, thus implying that the currencies mostly deviated from 

their real value. Besides that, the research was found that if there is a rise in the 

gold price will depreciate a currency’s value more compared to the 

appreciation in the currency’s value due to a decrease in the gold price (Yang 

& Hamori, 2014).  

 

These findings showed that the US dollar is the only currency for which a 

increase in gold price will results in a depreciation in the dollar while an 

appreciation of the local currency is observed in most other cases (Beckmann, 

Czudaj & Pilbeam, 2015). Furthermore, if the gold price is likely to climb, it 

will cause the depreciation in dollars where the dollar is offered by Americans 

who wish to obtain pounds in order to buy gold. At this instance, the dollar will 

be weakened on account of the gold shipments in the first quotation (Lutz, 

1937). 

 

However, O’Connor and Lucey (2012) argued that the weakness of U.S. dollar 

makes gold prices depreciate and demand of gold will increase as well. The 

relationship between gold prices and value of dollar are significantly negative. 

In addition, Patel (2013) said that the role of gold was as a strategic prophecy 

against the inflation and exchange rate for the period January 1991 to 

September 2012 which means that the gold price and exchange rate are 

stationary at first difference.  
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Besidesathat, goldacould beaa hedgeatool that againstaan exchangearate which 

meansathat goldahas theaability toaresistachanges inathe internalaand 

externalapurchasingapower of aadomesticacurrency. Thatais,aessentially, 

whenathe domesticapriceaindex rises, theadomesticacurrencyapriceaofagold 

risesaat the sameatime. Besides that, whenathe domesticacurrency 

depreciatesaagainst aaforeignacurrency, theadomesticacurrencyapriceaof 

goldawouldareduceaat exactlyathe sameatime. Due to the features ofagold, 

various of financialaproductsaare relatedato spotagold andathere arealots of 

goldaderivativeafinancialaproducts suchaas goldafutures, goldaoptions etc. 

Thus, in Japan, differentafluctuationalevels of theaYen haveadifferent 

effectsaon theaeffectiveness ofagold as aahedge toolaagainst theaexchange 

rateamovement (Wang & Lee, 2010).  

 

Based onathe review ofathe research on gold price, the expectation forathe 

significance ofathe gold price and the exchange rate is a negative relationship, 

which means that gold price can affect the changes in the exchange rate. For 

example, when the gold price is increase, the exchange rate in U.S. dollar will 

be decrease. 

 

 

2.1.5 Crude Oil  

 

Crude oil is one of the most significant commodities of the global economy. 

Since crude oil is denominated in U.S dollars, crude oil price oscillations in 

domestic currency may be different which is dependent on the exchange rate 

regime (Bénassy-Quéré, Mignon, & Penot, 2007). Based on the previous 

studies (Chen & Chen, 2007; Nikbakht, 2010), there are several empirical 

evidences to state that changes in crude oil prices will influence the exchange 

rate volatility. Crude oil price has been significantly fluctuating over the past 

decades and become more volatile than during the World War II. Raised of 

volatility in crude oil prices was observed after the global oil crises of 1973 

and 1979 (Hamilton, 2011).  

 



Farce of Ringgit: The Effect of Financial Markets on the Malaysian Exchange Rate 

 

Undergraduate Research Project               Page 41 of 209            Faculty of Business and Finance 

 

Existing empirical research on the link between crude oil price and exchange 

rate found a significant positive relationship where a rise in the oil price will 

result to an appreciation of the exchange rate (Amano & Van Norden, 1998; 

Bénassy-Quéré et al., 2007; Narayan, Narayan & Prasad, 2008). According to 

Amano and Van Norden (1998), the causality runs from oil price discrepancies 

to exchange rate changes in the United States, Germany and Japan. Apart from 

that, the long run analysis done by Aliyu (2009) indicates that a rise in crude 

oil price will cause the gross domestic product (GDP) to increase and 

eventually leads to an appreciation of exchange rate. The GDP of the country 

has increased due to an increment in crude oil price. Thus, oil price shock has 

will effect income and output on a country economy, while exchange rate 

unpredictability and it may influence international trade. Dawson (2007) found 

that crude oil price was significantly influence the relative value of currencies. 

The author stated that if the trade balance deficit grows which is import more 

than export increase will leads to a depreciation of currency.  

 

Chen and Chen (2007) investigated the relationship between real oil prices and 

real exchange rates in long-run by using monthly data period from 1972 to 

2005. The result shows that an increase in oil prices will lead to an appreciation 

of the exchange rates in long run. Nikbakht (2010) investigate the long term 

relationship between crude oil prices and exchange rates by using monthly 

panel of seven countries of Organization of Petroleum Exporting Countries 

(OPEC) members which are Kuwait, Venezuela, Algeria, Saudi Arabia, 

Indonesia, Nigeria, and Iran from 2000 to 2007. Nikbakht (2010) suggest that 

there is a strong positive relationship between crude oil prices and exchange 

rates when considering monthly data. Nikbakht (2010) and Ferraro, Rogoff, 

and Rossi (2012) concluded that when crude oil price drop significantly, 

exchange rates will show a significant reaction, and therefore researcher 

focuses on daily frequencies to capture the relationship. In Ferraro et al. (2012) 

research, authors found that a paradoxically little systematic relation between 

crude oil price and exchange rate at the monthly and quarterly frequencies. 

However, the research left a question which unable to prove the predictive 

power in oil prices to predict the movement of exchange rate.  
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Several numbers of researches (Bénassy-Quéré, et al., 2007; Nikbakht, 2010; 

Ferraro, et al., 2012) used Johnansen Cointegration Test to examine the 

relationship between oil prices and exchange rates. Bénassy-Quéré et al. (2007) 

found that there is a long term stability relationship between the crude oil price 

and the exchange rate. The authors predicted that oil price increases by 10%, 

on average, the exchange rate will appreciation by 4.3%. Narayan, et al. (2008) 

stated that an increase in oil prices lead to an appreciation of the exchange rates. 

Results show that every 10% of increases in oil price will leads to a 0.2% 

appreciation of the dollar. October 2005, Reserve Bank of Fiji (RBF) increased 

interest rates and on 26 February, RBF increased 2% of official interest rate to 

4.25%. The inflation increased 100% to 6% and there is a deficit of the current 

account, incompletely as a result of the raise of the oil prices and increased the 

GDP lead to an appreciation of the exchange rate.  

 

Adversely, there are researchers who used cointegration test has showed that 

there is an opposite relationship between oil price and exchange rate which the 

appreciation of crude oil price may lead to a depreciation of currency (Zhang, 

Fan, Tsai and Wei, 2008). The promoting influence of constant devaluation of 

the U.S. dollar on continuously record breaking oil prices has been 

demonstrated since the long run equilibrium and significant positive 

cointegrating relationship can be identified the relationship between oil price 

and exchange rate. Zhang et al. (2008) found that the effect of a standard 

deviation disturbance of exchange rate on oil price is growing slowly and hit 

the highest point after the one year. Furthermore, research done by 

Brahmasrene, Huang, and Sissoko (2014) comment that oil prices had been 

precious by the changes of the exchange rate at a nominal level and also implies 

that the exchange rates decline may lead by a significant negative influence on 

oil prices. In the instinct responses, the exchange rate shock has a significantly 

negative impression on crude oil prices, while the instinct reaction of the 

exchange rate variable to a crude oil price shock is insignificant. Kutan and 

Wyzan (2005) found that a depreciation of the domestic currency effect by the 

beginning of 3 months lag oil prices, while at the 5 month lag oil prices leads 

to an appreciation of the domestic currency. 
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Akram (2009) also proved that commodity prices increase when the exchange 

rate depreciates. Based on Golub’s (1983) study (as cited in Basher, Haug, & 

Sadorsky, 2012), an increase in oil prices will create a current account surplus 

for exporter but shows deficits for importers. It may create a reallocation of 

prosperity that influence exchange rate. Turhan, Hacihasanoglu and Soytas 

(2012) used daily data series from January 2003 to June 2010 to examine the 

oil price and developing economies currencies relationship against the US 

dollar which is Argentine peso, Brazilian real, Columbian peso, Indonesian 

rupiah, Mexican peso, Nigerian naira, Peruvian nuevo sol, Philippine peso, 

Polish zloty, Russian ruble, South African rand, Korean won, and Turkish lira. 

The results show that an increase of oil price after the financial crisis when 

crude oil prices rise, there is an outward depreciation of the local currency 

against the US dollar.  

 

Brayek, Sebai and Naoui (2015) claimed that the best model to examine the 

relationship between crude oil prices and exchange rates is Clayton copula. 

The result shows that an increase in crude oil prices is correspond with the 

depreciation of a currency. In addition, Brayek et al. (2015) concluded that the 

existence of influence between crude oil prices and exchange rates during the 

crisis. In addition, there is a significant negative relationship that found by 

Cifarelli and Paladino (2010) by using multivariate GARCH model to study 

the crude oil prices dynamic are related with exchange rate performance. The 

unpredictable fluctuation of crude oil price influence the increase inflation, the 

lower the incomes, the developed the trade deficit and leads to depreciation of 

exchange rate.  

 

Wu, Chung and Chang (2012) examined the relationship between crude oil 

prices and exchange rates by using Copula-GARCH model to figure out the 

movement of exchange rates and there is a significant negative relationship 

between crude oil price and exchange rate. The Copula-GARCH model with 

Gaussian copula holds a better explanatory ability for crude oil and exchange 

rate returns while the result suggest that the tail dependence structure between 

crude oil price and exchange rate is not apparent. Therefore, the influence 
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between crude oil price and exchange rate are proved that insignificant 

relationship. Wu et al. (2012) also examined the marginal distribution with the 

element of GARCH model, and found that the short run volatility is less 

significant compare in long run volatility for crude oil futures and there is an 

insignificant for exchange rate futures.  

 

Basher et al. (2012) discovered that a positive oil price shock leads to an 

immediate depreciate in exchange rate. This outcome has a statistically 

significant influence in the short term. As Krugman (1983) mentioned, raises 

of oil prices leads to increase the incomes for exporters, however, if the 

petrodollars are recycled into home currency, the demand for currency will 

increases in the short term, therefore, exchange rate will appreciation in short 

term as well. In the long term expectation, oil importers will face depreciation 

in their currencies because of the adverse terms of trade effect and this 

expectation of future depreciation is enough to produce a drop in the dollar in 

the short term even if petrodollars are recycled. 

 

Based on the review, most of the past researchers found that there is a negative 

relationship between crude oil price and exchange rate (Kutan & Wyzan, 2005; 

Brayek et al., 2015; Basher et al., 2012; Wu et al., 2012). Therefore, the 

relationship between oil price and exchange rate still remain uncertainty. 

 

 

2.1.6 Crude Palm Oil  

 

Crude palm oil (CPO) can be considered as one of the important commodities 

exports in Malaysia. According to Otieno et al., (2016), stated that due to the 

steady growth in global demand for crude palm oil and attractive higher market 

price which result to increase the export volumes. Therefore, the increment in 

export volume generally implies that the benefit will be generated from foreign 

exchange earnings. Thus, the economy of Malaysia grows rapidly due to the 

earnings from CPO which is the main agricultural commodity exports. Harron, 

Shamsudin and Latif (2001) stated that Malaysia was emphasizing on 
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expansionist policy when Malaysia had sufficient agricultural land, especially 

crude palm oil. At the same time, the investment was mainly in infrastructures 

and develops new land in order to produce more crude palm oil. This will 

increase the employment rate, the volume of international trade and foreign 

exchange. The government has generated the revenue from agricultural sector 

exports taxes. Meanwhile, a lot of foreign earnings are generated through the 

value added exports of agricultural commodities.  

 

According to Ashfahany and Priyatna (2015), they have proved that the price 

of crude palm oil could affect the Rupiah and Ringgit. They analyzed the 

impact of changes in price of crude palm oil on the foreign exchange rate by 

using an Error Correction Mechanism (ECM) to examine the long-term and 

short-term time series between CPO price and exchange rate. The increment in 

the value of CPO trade is due to the higher world CPO price. Thus, it tends to 

the raise the foreign exchange. Since, the exporter receive the earnings from 

CPO in term of foreign currency, the value of home currency will appreciate 

as the exporters exchange the foreign currency for domestic currency. An 

increasing in world price of CPO tends to appreciate the exchange rate 

significantly in long term but not in short term.  

 

Edwards and Ahamed (1986) implies that behavior of commodity export prices 

strongly affects the real exchange rate behavior.  In Columbia, an exporter of 

coffee, experience that changes in world price of coffee tends to have an 

important effect on real exchange rate (as cited Weisner 1978; Urrutia 1981; 

World Bank 1984).  The relationship between the world price of coffee and 

Columbia peso proved that changes in coffee prices had been positively related 

to appreciation of Columbia currency (Edwards & Ahamed, 1986). He also 

explained that an increase in world price of coffee result an increase in 

disposable income and the demand for tradable and untradeable goods. This 

effects will leads to a higher relative price of non-tradable and appreciate the 

value of peso. Besides, a rise in price of coffee will tend to generate a surplus 

in balance of payments and international reserves accumulated. However, if it 

is not fully sterilized in an increase of international reserve, it would be an 
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increase in monetary supply and inflation which results in a further appreciate 

on peso. 

 

In the studies of Bashar and Kabir (2013), they have confirmed the exchange 

rate is influenced by the commodity prices in long run. For example, the higher 

price of commodity in Australia implies foreigners need to purchase more 

Australian dollar in order to pay for Australian goods and services. 

Furthermore, the higher value of Australia dollar may reduce the demand from 

foreign consumer on non-essential Australia goods and services.  

 

Based on these several studies, there is a significant relationship between price 

of crude palm oil and exchange rate in long term but not in short term. The 

behavior of CPO prices is positively affecting the changes of exchange rate in 

long run but not in short run. 

 

 

2.2 Review of RelevantaTheoreticalaModels 

 

 

2.2.1 Purchasing Power Parity (PPP) 

 

Purchasing Power Parity was developed by Gustav Cassel in 1918 where this 

theory implies that an individual could buy the same basket of goods in any 

country for the identical value when prices are denominated in a common 

currency (Alba & Papell, 2005). In short, it postulates that exchange rate will 

adjust so that the same good in two different countries will have the same 

price when denominated in the same currency.  
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Formula:  

S = 
P1

P2
 

 

Where:  

Sa  =  Exchange rateaofacurrencya1 toacurrency 2 

P1 =  Costaor price ofagood Xain currencya1 

P2 =  Costaor price ofagood Xain currencya2 

 

Purchasing power parity theory is based on the law of one price, which is in 

the absence of transaction cost and official trade barriers (Krugman & 

Obstfeld, 2009).  PPP measure the price levels of goods between two countries 

in a trade. Real-world complications such as transaction cost, taxation, 

nontradables, trade restrictions and intervention of exchange rate market 

could possibly affect the working of purchasing power parity (Diebold, 

Husted & Rush, 1991). PPP theory forecast that there are positive relationship 

between domestic purchasing power and value of domestic currency. Since, 

energy products are largest exports segment in Canadian. Mémoire (2013) 

studied the relationship between crude oil or energy prices and exchange rate 

in Canadian during a period from 1999 to 2011. An increase in oil prices leads 

to an appreciation of CAD/USD exchange rate significantly when outside the 

parity area. However, once it is in parity area, the increment in oil prices does 

not have any substantial effect on the movement of CAD/USD exchange rate 

(Mémoire, 2013). Let's apply case in Canadian as an example into Malaysia. 

For instance, the current MYR/USD exchange rate is MYR 1= USD 0.26 

(USD 1 = MYR 3.89). If the price of crude oil sells for USD 500 per metric 

ton in United Sates, then the cost of crude oil in Malaysia sell at MYR 1,945 

per metric ton. This calculation is follow the MYR/USD exchange rate which 

given by the ratio MYR Price/ USD Price = PMYR/PUS. It can also be 

interpreted in a way of the difference in the inflation rates is always equal with 

the percentage of appreciation or depreciation of the exchange rate (Alba & 

Papell, 2005). 
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According to Metcalf (n.d.), purchasing power is no doubt the major 

determinant in long-term exchange rates meanwhile there are more factors to 

consider about in the short-run. Inflation and changes is taste will have an 

impact towards the exchange rate for short-term adjustment while purchasing 

power parity holds in the long run. This is supported by Taylor and Taylor 

(2004), suggesting thatashort-runaPPP doesanotahold whereas the long-

runaPPP holdabecause of there isasignificant meanareversion ofatheareal 

exchangearate, despite thereaare factors trenching on the equilibrium real 

exchange rate over time.  

 

At this point, Alba and Papell (2005) raised an issue that during their 

investigation of PPP by using panel unit root test with US Dollar, they found 

that PPP holds for panels for Latin American and European countries 

meanwhile it fails in the panels for African and Asian countries.  The 

paramount of their findings are PPP relies on country characteristics in ways 

that are consistent with economic theory. The authors also found that country 

with higher trade-openness and lower in the inflation tends to have a stronger 

PPP. Besides, country that has a moderate exchange rate volatility and growth 

rates of per capita real GDP similar to US will also possesses a stronger PPP. 

 

Furthermore, Johnson (1990) found that the exchange rate is actually 

determined by foreign price relative to domestic price but not by the ratio of 

foreign price relative to domestic price. The researcher also found that the 

theory of PPP will be disrupted as the market becomes more integrated. Thus, 

for the purpose of forecasting the movement of the foreigneexchange market, 

money supplies or interest rates should be included so that short-term 

variation could be captured. As the foreign exchange market is flooded by 

more and more capital flows, interest rate parity (IRP) is perhaps a better tool 

to compliment the theory of purchasing power parity. Currently, more and 

more capital flows in the foreign exchange rate market. The investors are 

required to lend funds from bank if they intends to invest in foreign exchange 

market. Meanwhile, they will facing an interest risk. Thus, the interest rate 

parity is more suitable tool for measure the flows of capital compared to 
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purchasing power parity theory. As the foreign exchange market is flooded by 

more and more capital flows, interest rate parity (IRP) is perhaps a better tool 

to compliment the theory of purchasing power parity. 

 

 

2.2.2 Efficient Market Hypothesis (EMH) 

 

According to Naseer and Tariq (2015), EfficientaMarketaHypothesis (EMH) 

is among the famous and widely applied financialatheories. EMH express that 

the newainformation easily mergedain market activities and stock prices with 

analysis of present and past data, but it cannot assist investors to estimate 

futureato avoid risk and uncertainty. Thus, the expectedareturn based on this 

price is persistent witharisk, meaning that the arbitraging opportunities 

areanot suitable to use. Initially, EMHais basedaon randomawalk model, 

following to information with randomly in the market and changes in price 

are expected to be stochastic andaindependent. It is proposed that the higher 

averageareturn is following by higher averagearisk. In addition, EMH is based 

on three main assumptions and arguments. Firstly, investors are presumed to 

be sensible and value ofasecurities is based on the maximumaexpected 

effectiveness. Secondly, the investor trades are assumed to be stochastic if the 

investors are not rational, to offset any impact on prices. Thirdly, 

rationalaarbitragers are assumed that without affected by groundless investors 

have onamarket or securityaprices.  

 

On the other hand, EMH can be divided in to three categories which are 

weakaform, semi-strongaform and strongaform (Fama, 1991). 

WeakaformaEMH is persistent with randomawalkahypothesis such as 

stochastic movement in stock prices, and priceachanges areaindependent of 

eachaother. It states that market or securityaprices changes follow 

allamarketainformation such as historical price data regarding the security. 

Thus, it is impossible to beat the market to earning extra returns on the basis 

of technical analysis. Researchers examine the effect of different trading rules 

on stock prices with measure the autocorrelation among returns to test the 
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weak form efficient market hypothesis. The studies show that overaa 

shortaperiod such as 1,a4,a9 and 16 days, a serialacorrelation was discovered 

amongareturns of 30astocks of Dow Jones Industrial Average (DJIA) for year 

aa1957-1962. But theseAcorrelations are usually found to be amount toazero, 

this is mean that aalinearaindependency amongareturns andathus 

consistentawith marketaefficiencyamodel (Fama, 1970). 

 

Moreover, researchersaalso examined theaperformance of different trading 

criteria andarules to give grounds for the existenceaofanonlinear 

independencyaamongastocks returns. Yafilteratest is 'oneasecurityaand cash' 

tradingarule where is ratified to be persistent withaFairaGameaModel. The 

researcher test the price indices for filters ranging from 1% to 50% from 1897-

1959 (Alexander, 1961). Additionally, Fama and Blume (1966) tested and 

compared the effectiveness of different filters to buy-and-hold policy for 

DJIA's stocks. The study showed thatafilters cannot vanquish theasimple buy-

and-holdapolicy. However, Osbornea(1962) and Famaa(1965) also studied 

the test to prove thearandomawalkamodel and showed theaindependence of 

stockaprice changes overatime. They proved that the securityaprices adjusted 

swiftly follow the present newainformation. Priceaadjustment may be flawed 

because sometimesaprices willabe under-adjustedaoraover-adjusted, but 

theirarandomness makes unbiased revision.  

 

Furthermore, as stated by the semi-strongaEMH, prices revised speedily 

follow toathe publicainformation such as stock splits, new issues, political or 

economic event and dividend and earnings of stocks announcements. Semi-

strong EMH is related with the currentaprices fullyareflect the 

publiclyaavailableainformation. Hence, it is impossible to gain extraareturns 

based onathe fundamentalaanalysis. The studies showed that when actual 

stock splits happen, the information follow stockasplit is fullyareflected in 

stock prices. It is mean that investorsacannot earn from the splitainformation 

when it is make known to public (Fama, Fisher, Jensen & Roll, 1969). 
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Ball and Brown (1968) used different level of data such as dates of report 

announcement, contents of income reports and security price movements 

around announcement dates by using 261 larger firms. The results showed 

that only 10% to 15%aof theainformation are following annualaearnings 

announcementahas been expected. According to Waud (1970), the researcher 

measures the effect of announcement of discount rate changes by Federal 

Reserve Bank. After the announcement, the next day of trading show 

aastatistically significantaannouncementaeffect, butathe measurement was 

only 5%. On the other hand, Scholes (1969) tested the effect of new issues of 

stock with large secondary offerings of common stock on security prices. He 

proved that there is fully adjusted to the information on the market average 

according a random pattern. 

 

Moreover, the strongaformaEMH stated that the prices embody market. 

Privateaandapublic information such as none of the investor has 

monopolisticaaccessatoainformation. Strong form EMH is pertained with 

theaassumption that allaavailableainformation isaincorporated inasecurity 

prices. Hence, there is noainvestor is able to be paid aboveaaveragearisk-

adjustedaprofit by predicting with theainformation. Jensena(1968) used the 

Sharpeaand Lintneramodel with equilibriumato predict the returns of 115 

mutual funds for a times period 1955-1964. He proved that noagroupahas 

accessato the privateainformation and they cannot predict the futureareturns. 

 

Furthermore, EMH theory has been challenged in both theoretical (Malkiel, 

2003) and empirical (Cont, 2001) grounds regularly, but this theory still 

remains a popular topic in financial research. There is empirical testing in long 

history across different assets between capital market efficiency. Fama (1970) 

tested the EMH theory focus mainly on stock markets. However, Roll (1972) 

and Danthine (1977) tested the efficiency arriving at contradicting results in 

commodity markets. According to Frenkel (1976); Cornell and Dietrich 

(1978), EMH also tested to foreign exchange rates as well. On the other hand, 

according to Booth and Kaen (1979), the termination of the Bretton Woods 

system in 1971 affected the separation between gold and currency prices, but 
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the relation between the gold and currency prices still remains tightly 

connected. According to Koutsoyiannis (1983), the researcher tested on the 

efficiency of gold prices and explains that the EMH cannot be refuted. Thus, 

the researcher finds a tight connection between gold prices and the strength of 

US dollar as well as the interest rate, inflation and a general state of US 

economy. Furthermore, the foreign exchange rates and gold prices are thus 

found to be interconnected (Ho, 1985).  

 

According to Lo and Mackinlay (1988) and Wright (2000), they examine the 

random walk hypothesis in Colombian, Indonesian, Vietnam, Egypt, Turkish 

and South African exchange rates by using data from February 2007 to April 

2012. Their study showed that the Colombian, Indonesian, Turkish and South 

Africa exchange rates market relative to the US dollar is under category of 

weak-form efficient. They mentioned that the future exchange rates are not 

based on the past rates but rates are based on all public information. Hence, 

traders cannot use past or historical rates to estimate the future exchange rates 

by using technical analysis. On the other hand, their study showed that there 

is strong evidence of rejection of random walk or Egypt and Vietnam pounds 

relative to the US dollar. They mentioned that traders may attempt to estimate 

these rates (Egypt and Vietnam) to gain profit by using technical analysis. 

 

According to Charles, Darné and Kim (2012), they test the return 

predictability of exchange rates by using data from 1975 to 2009. Their results 

showed that the exchange rates are unpredictable for future rates. They 

explained that there are some reasons will cause inefficiencies in short-term 

such as financial crisis, banking crisis and central bank interventions. 

Moreover, Ahmad, Rhee and Wong (2012) focus on the Asia-Pacific region 

to the crisis perspective for further studied. Their result showed that the Asian 

crisis in 1997-1998 was more unstable compared to the global financial crisis 

in 2008-2009. Furthermore, the countries with fixed exchange rate markets 

are more stable than the floating exchange rate markets. On the other hand, 

Al-Khazali, Pyun and Kim (2012) studied the random walk and martingale 

definitions of the market efficiency in Asia-Pacific region. Their results 
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showed that Malaysian ringgit, Korean won and Australian dollar are found 

to be efficient and unpredictable future exchange rates. 

 

In conclusion, all the investors could not able to forecast and estimate the 

exchange rates to gain excess profit under EMH. According to Lo and 

Mackinlay (1988) and Wright (2000), traders cannot use past or historical 

rates to estimate the future exchange rates by using technical analysis. 

However, EMH has been used to forecast the trend of stock market, but EMH 

cannot predict the stock market future prices. Even though the performance 

of the stock market is well according to the historical data, but it does not 

represent that the performance of the stock market will go through preferable 

or awful scenario in the future. 

 

 

2.2.3 Required Yield Theory (RYT) 

 

Faugere and Erlach have further expand the Required Yield Theory (RYT) in 

gold price which in year 2005. Some instance, the existing literature has found 

empirical relationships between gold prices and macroeconomic variables 

such as inflation and exchange rates; little evidence has been offered for 

connections between gold and other asset classes. Without any hesitation, 

gold in fact is view as a wealth keeping tool. Besides that, none of the gold 

valuation theory projects how currency rate, inflation and other assetaclasses 

whichamayaaffect the goldaprice. In this research, the authors further 

elaborates the objectives of RYTawhich isaderived from Faugere-VanaErlach, 

in 2003 byaadding in theavalue of goldaand the wayaof ascertan its return. 

RYT is able to evaluateafinancial assetsavia investors’ generalarequirement 

to earnaa minimumaexpected after taxareal return equalato the longaterm 

GDPaper capitaagrowth.  

 

The extent of the written works was welladocumentedaempirical 

relationshipsabetween the price of the precious metal - gold and worldwide 

macroeconomicavariables such asainflation andacurrency exchange rates. 
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After rulling out the dramatically upsurge in gold prices in the earlya1980’s, 

aboutahalf of theavariance ina$USD gold prices came into view to be 

reckoned by oscillation in realaexchange rates during the period from 1982-

1990 (Sjaastad & Scacciavillani, 1996). Furthermore, Ghosh, Levin, 

McMillan and Wright (2002) found out that goldais mainly anainflation 

hedgeain the long run and furtheragive justification for short-term 

goldapriceavolatility by appealingafor example to changesain theareal 

interestarate and $USD versus restaof the worldaexchange ratesafluctuations. 

Moreover, focuses primarily onagold as a hedging instrument and finds the 

gold market was free to fluctuate for the period time. Thus, gold tended to 

move in an opposite direction towards to the price of other financial assets 

(Coyne, 1976). 

 

According to Faugere and Erlach (2005), the purposes of extending the 

Required Yield Theory to gold pricing are: First, the global real price of gold 

virtually is a real P/E ratio for gold, where “earnings” represent purchasing 

power or a global price index. Second, the global real price of gold must vary 

inversely to all other main financial asset classes’ real P/E to preserve the real 

value of any investor’s capital against adverse movements in the values of 

financial asset classes. Third, the Law of One Price shows that the exchange 

rate fluctuations must impact local currency-denominated gold prices to 

eliminate potential international gold arbitrages. Last but not least, 

miningasupply must be steadfast in order to supplyamovements in the above 

on stockaand the worldwideastock of goldaperacapita shouldanot be growing 

in the longarun (Faugere & Erlach, 2005). 

 

For the purpose of extending the resultato domestic currencyadenominated 

goldaprices, Faugere and Erlach (2005) takeainto considertation thearelative 

significance ofaeachacountry in the globalaeconomy yet the effectaof 

currencyaexchangearates. In general, thearelationship between the local gold 

price and the exchange rate exhibits thataas the domesticacurrency devalutes, 

the realadomestic goldaprice appreciates,aholding other variables constant. 
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Faugere and Erlach (2005) also implied that, the Required Yield Theory also 

include certain special predictions towards the gold price by following: 

 

i. The realagoldaprices vary in pro rata to changesain theaforeign 

exchangearate in directaquotation when the domesticarequiredayield 

is constant.  

ii. When the foreignaexchangearate is constantaand there are noamajor 

geopolitical (natural crises), realadomestic goldaprice increases with 

domesticainflation. 

iii. That foreignaexchangeaeffects will influence the domesticarealagold 

price to theaextent thataequalization of requiredayields is notataking 

place worldwideaand/or that Purchasing Power Parity (PPP) 

isaviolated as well.  

iv. GDP per-capita growth gauged the real gold price differs 

proportionatelyato the changeain long-termaeconomicaproductivity. 

v. In the long-term, the gold per-capita supply remains constant.  

 

 

The average long-term absolute price of gold is marked-up cost where the 

profit margin is given by the global average long-term per-capita rate of GDP 

growth. 

 

In conclusion, RequiredaYieldaTheory (RYT) designed by Faugere-Van 

Erlacha(2003) is to evaluate gold and toadetermine its return. RYT expressed 

that global assets will yield a constant return and sinceagold can be act as 

wealth keeping tool, the price will differ straight toathe requiredayield and as 

well as theainflation rateaacross the globe. Thus, once the gold price is directly 

influenced by the required yield, it makes to the changes in exchange rate. 

This made Required Yield Theory is used to determine the gold price that 

allowed this project to have further study on how the gold price affect the 

exchange rate. 
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 2.2.4 Discounted Cash Flow Model (DCFM) 

 

Discounted cash flow model (DCFM) is a financial pricing model to measure 

the investment return with a consideration on incorporate risk. This approach 

is based on the future expected cash flow discounted at a rate which reflects 

the riskiness of the cash flow to estimate a value of business. Discounted cash 

flow model recognizes the present value of an individual asset or portfolio 

assets. It is known as discounted reflecting cost of waiting, risk, discounted 

value of expected net cash flows and expected future inflation. Discounted 

cash flow model is commonly applied to corporate valuation and investment 

project. Discount rate is the combination of opportunity cost and risk which 

to calculate the analysis of present value of expected future cash flows. 

 

Free cash flow refers to the remaining amount of operating cash flow after 

cover the investments in non-current assets and working capital. Arumugam 

(2007) stated that free cash flow is important since it gives an opportunity to 

improve the value of shareholder in a business. The important key to measure 

the value of a firm’s equity is to concern their present value of all the free cash 

flows to take a high opportunity and reduce the risk at the same time.  

 

Discounted cash flow model had been used generally as a valuation method 

for stocks and inventories since money was first lent at interest after the stock 

market crash. Irving Fisher, in his book “The Theory of Interest”, presented 

the discounted cash flow model, in 1930 and John Burr William had text “The 

Theory of Investment Value” in 1938 as the first man who lawfully applied 

the discounted cash flow method in the economic terms. There are a several 

researchers such as Emhjellen and Alouze (2002) and Kvalevåg (2009) 

applied discounted cash flow method into their research. The model is 

presented as below:   

 

 

 



Farce of Ringgit: The Effect of Financial Markets on the Malaysian Exchange Rate 

 

Undergraduate Research Project               Page 57 of 209            Faculty of Business and Finance 

 

𝑉𝑎𝑙𝑢𝑒 =
𝐶𝐹1

(1 + 𝑟)1
+

𝐶𝐹2

(1 + 𝑟)2
+ ⋯

𝐶𝐹∞

(1 + 𝑟)∞
= ∑

𝐶𝐹𝑛

(1 + 𝑟)𝑛

∞

𝑛=𝑖

 

 

Where, CF      =  cash flow 

r  =  discount rate 

n  = time periods from one to infinity 

 

In perspective of investors they apply discounted cash flow model in order to 

decide which investment are worth to invest (D’Arcy, 1999). The calculation 

on Present Value is generally performed on the cash inflow from investment 

without the cash outflow.  

 

PV = ∑
CFt

(1 + r)t

n

t=0

 

 

However, most of the cash flow from investment made in a project is normally 

need to be considering both cash inflow and cash outflow, and most of the 

projects need an up-front investment of capital at initial time. The Net Present 

Value calculation needed to be applied: 

 

NPV = ∑
CF

(1 + r)t

n

t=0

 

 

A several of empirical studies had enough of evidences to conclude that most 

of the assessments of firms or projects incorporate with the asset price above 

the discounted cash flow estimation and the difference being constant with 

option pricing (refer to Paddock, Siegel & Smith, 1988; Schwartz & Moon, 

2000). Discounted cash flow method applicable in calculate the value of stock 

(Steiger 2008). 

 

Oil prices can influence exchange rate in several ways. According to Basher 

et al. (2012), oil prices can influence the exchange rates directly by applying 
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future cash flows or indirectly effect on the interest rate used by discount the 

future cash. Increasing of oil prices can be influence consumers’ purchasing 

power and consumers need consume higher prices for final 

goodsaandaservices. Therefore, theademand ofathe final goodsaandaservices 

will decrease and the profit will reduce as well and it may leads to the currency 

depreciation. Raise of oil prices are frequently realized when there is an 

inflationary by central banks and policy makers who to respond in the 

inflationary pressures by increasing of interest rates which affects the discount 

rate when applied on the stock pricing formula.  

 

Kvalevåg (2009) used discounted cash flow analysis and real options in the 

research to differ as basic of decision making on the gas and oil market 

developments. From the results, Kvalevåg (2009) had concluded that if the 

real option valuation results are higher than the expected project value than 

discounted cash flow analysis, it may lead to a loss existence undertaken. 

Adversely, if discounted cash flow results are lower than the excepted project 

values than the real option valuation, it may leads to a profitable which 

inexistence undertaken. With that, applying in oil prices market, if the oil price 

is underestimated which is lower than the discounted cash flow analysis, it 

may bring a profitability, adversely, if the oil prices more than the discounted 

cash flow analysis, is may face a loss. 

 

In conclusion, discounted cash flow model is one of the important theories 

that to justify a corporation’s cash flow given the influence of oil price 

changes. Furthermore, changes in price of crude oil fluctuates were relying on 

the market status and ambiguous incident. Discounted cash flow may capture 

the important components to estimate the movement of oil prices and 

exchange rate. Therefore, discounted cash flow model is the important theory 

to oil price and exchange rate to estimate the fluctuation of the oil price and 

exchange. 
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2.3   Proposed Theoretical Framework  
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2.4 Hypothesis Development 

 

 

2.4.1 FKLI and Exchange Rate  

 

According to Kim and Choi (n.d.), the researchers suggest that the stock index 

futures market tend to possesses a positive relationship with the exchange rate 

since the stock index futures has a high correlation as they fluctuate in the 

same way and the futures market leads spot market significantly. Min and 

Nanjand (1999); Pizzi, Economopoulous and O’neill (1998) and Zhong, 

Darrat and Otero (2004) also discovered the price discovery ability in the 

futures market. 

 

H1a= Thereais a positive relationshipabetween FKLI and exchange rate. 

 

 

2.4.2 KLCI andaExchangeaRate 

 

As stated by Aggarwal (1981), thearesearcher shows theapositive relationship 

between exchange rates of US Dollar and the changes in the US stock prices. 

According to Najang andaSeifert (1992), fluctuate ofaexchange ratesaare 

positively affectedaby the changes inastock prices byausing Generalized 

Autoregressive Conditional Heteroskedasticity (GARCH) models to test. 

According to Ma and Kao (1990), the researchers stated that a currency 

appreciation positively affects the domestic stock market for an import-

dominant country on the degree of macro. 

 

H2a= Thereais aapositive relationshipabetween KLCI and exchange rate. 
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2.4.3 Gold Price and Exchange Rate  

 

According to the research from Beckmann, Czudaja and Pilbeam (2015), there 

is a long-established relationship between gold prices and dollar depreciations 

is based on the lawof one price. Which means if gold is denominated in US 

dollar, while dollar is under depreciations when there is increasing in 

goldprices in order to eliminate arbitrage opportunities. 

 

𝐻3  = Thereais aanegative relationshipabetweenagoldaprice and exchange 

rate. 

 

 

2.4.4 CrudeaOilaPrice and ExchangeaRate 

 

Akram (2009); Wu et al. (2012); Nikbakht (2010) and Ferraroaet al. (2012) 

discovered that thereais a significantanegative relationshipabetween West 

Texas Intermediate (WTI) crude oil price and exchange rate. Crude oil prices 

had been valuable by the changes of the exchange rate at a nominal level and 

indicate that the exchange rates decline may lead by a significant negative 

influence on oil prices. Therefore, thereais aanegative relationshipabetween 

crudeaoilaprice and exchangearate. 

 

H4: Thereais negative relationshipabetween West Texas Intermediate (WTI) 

oil price and exchange rate. 

 

 

2.4.5   Crude Palm Oil Price and Exchange Rate 

 

According to Otieno et al. (2016), Harron, Shamsudin and Latif (2001), 

Ashfahany and Priyatna (2015), they did mentioned the price of crude palm 

oil increase leadings to increase the exchange rate. Based on the case in 

Columbia implies that there are positively related between price of country's 
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main export, coffee and domestic currency (Edwards & Ahamed, 1986). It is 

similar with crude palm oil which considered as a main export in Malaysia. 

This indicated that thereais aapositive relationshipabetween price of 

crudeapalm oilaand exchangearate.   

 

H5: Thereais aspositive relationshipabetween palm oil priceaand exchange 

rate. 

 

 

2.5   Conclusion  

 

This chapter present various studies regarding relationship between the independent 

variables include FTSE Bursa Malaysia KLCI Futures (FKLI), FTSE Bursa 

Malaysia Kuala Lumpur Composite Index (KLCI), Gold Price, Crude Oil Price and 

Crude Palm Oil Price and dependent variable Exchange rate (USD/MYR).  

Regarding these studies, the expected sign of hypothesis has determined clearly. In 

the next chapter, it will have a further studies on method for examine those 

hypothesis stated. 
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CHAPTER 3: METHODOLOGY 

 

 

3.0 Introduction 

 

Afterareviewing the pastaresearcher’s findingain Chaptera2, it helps this study to 

acquire aastrong ground to understand better about allathe determinants and 

researchaarea. Next, this chapterais concentrating more on theadescription of data 

andamethodology that goingato be undertaking in thisaresearch to attainathe 

research objectives.  

 

This study initially selected total of five variables which are FTSEaBursa 

MalaysiaaKLCIaFutures (FKLI), FTSEaBursaaMalaysiaaKLCI (KLCI), gold price, 

crude oil price (WTI) and crude palm oil price against the xxchange rate of Ringgit 

Malaysia per US Dollar (USD/MYR). Data employed for a period from 2009 to 

2015 in monthly basis with 81 sample size. Theseavariables data are inamonthly 

frequencyawith 81 sample size. 

 

 

3.1 Research Design 

 

Quantitative research will be implemented to run the objective of the research in 

this empirical study with time series data. The data for all variables selected 

comprise 81 of sample size evenly. A software used as an empirical instrument 

namely E-Views 9 to compute the data chosen into result for this research. Besides, 

the variables data selected are composed from DATASTREAM Professional. Study 

of descriptive and causal is designed inathis study inaorder to classifyathe 

cointegration relationshipabetween FTSE Bursa Malaysia KLCI Futures (FKLI), 

FTSE Bursa Malaysia KLCI (KLCI), goldaprice, crudeaoil price, crude palm oil 

price and currencyarate. 
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3.2 Data CollectionaMethod 

 

 

3.2.1 Data Source 

 

This research study is using secondary data which from 1st January 2009 to 31st 

December 2015 with monthly basis.  All variables which is exchange rate, 

FKLI, KLCI, gold price, crude oil price and crude palm oil price involve a total 

of 81 observations. Adoption of secondary data in this thesis as it delivers an 

estimation accurately which could leads to high dependable results. 

 

Based on the Table 3.1 shows that all the variable’s source are adopted from 

DATASTREAM Professional. The unit measurement and source of FKLI and 

KLCI variable are same which is in index basis and available from FTSE. 

Conversely, Malaysia exchange rate, WTI and CPO were took out from 

Thomson Reuters, while gold price are extracted from ICE Benchmark 

Administration Ltd. that available in DATASTREAM. Original of unit 

measurement for variable gold price, WTI and CPO are in USD. In order to 

standardize the currency that involved, gold price, WTI and CPO had been 

converted to USD against MYR for regression purpose.   
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Tablea3.1 Variables’ Descriptions &aSources 

Variable Proxy 
Unit 

Measurement 
From Source 

Exchange 

Rate of US 

Dollar/Ringgit 

Malaysia 

EXR 
USD against 

MYR 

DATASTREAM 

Professional 

Thomson 

Reuters 

FTSE Bursa 

Malaysia 

KLCI Futures 

FKLI Index 
DATASTREAM 

Professional 
FTSE 

FTSE Bursa 

Malaysia 

KLCI 

KLCI Index 
DATASTREAM 

Professional 
FTSE 

Gold Prices GOLD 
MYR per troy 

ounce 

DATASTREAM 

Professional 

ICE 

Benchmark 

Administration 

Ltd. 

Crude Oil 

Price 
WTI 

MYR per 

barrel 

DATASTREAM 

Professional 

Thomson 

Reuters 

Crude Palm 

Oil 
CPO 

MYR per 

metric tonne 

DATASTREAM 

Professional 

Thomson 

Reuters 

 

 

3.2.2 Frequencyaof Data 

 

In thisaresearch, secondary dataawhich consists of historical data is used and 

leads to more reliable research outcomes since it provides more accurate 

estimation. Its time-saving and low cost characteristics have made findings to 

be more effective. The monthly data for every single variable comprise 81 of 

sample size. Indeed, research by using monthly data is quite attractive which it 

may capture the way of monthly movement of the variables in influencing the 

exchange rate of Malaysian Ringgit through various types of econometric 

testing.  

 

 



Farce of Ringgit: The Effect of Financial Markets on the Malaysian Exchange Rate 

 

Undergraduate Research Project               Page 66 of 209            Faculty of Business and Finance 

 

 3.2.3aCoverage Period 

 

The researchadata selected is acquiredafrom 1th January 2009 until 31st 

December 2015. Since the financial crisis will bring a large impact on 

exchange rates, so the sample size period is exclude the Financial Crisis 2007-

2008. To make the result more accurate, the research is avoided to choose the 

period during financial crisis. The exchange rates show drastic effect during 

period of financial crisis (Baba & Packer, 2009; Kohler, 2010; Melvin & 

Taylor, 2009). Moreover, according to Stosic, Stosic, Ludermir, Oliveira, and 

Stosic (2016), financial crisis are linked with high entropy values, where bring 

impact in exchange rates. Malaysian does not face any major political 

calamities thus the movement and outlook of FBM KLCI is considered positive 

in the covered period of the beginning of year 2009 until the end of year 2015. 

In terms of global economic condition, China has begun a V-shaped recovery 

in year 2009 and the rally the beginning of a new bull market as the global 

economic is in the cycle of secular boom with cyclical inflation (Business 

Times, 2009). Bloomberg (2014) stated that the European Debt Crisis (as 

known as sovereign debt crisis) has been impacting the countries of the euro 

zone since the beginning of 2009, when a group of 10 central and eastern 

European banks asked for a bailout. Oil Glut happened in 2014 as oil prices 

fell more than 50% since the historical high in June 2014, causing a huge wave 

across the oil and gas (O&G) industry leading to a huge selloff of O&G stocks 

in Malaysia while dragging down the broader market (Bloomberg, 2014).In 

that instance, this provides a great opportunity for this paper to study how the 

exchange rate is affected by other independent variables since the data is free 

from the affection of financial crisis in order to make the result more accurate. 
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3.3sSamplingaDesign 

 

 

3.3.1 TargetaPopulation 

 

This researchais emphasizing onaKuala Lumpur StockaExchange (KLSE). 

Purpose of thisastudy is to examineathe connection betweenathe independent 

variables and KLSE which also as known as Bursa Malaysia. Bursa Malaysia 

is an exchange holding company approved under Section 15 of the Capital 

Markets and Services Act 2007. Thus, FKLI and KLCI represent Kuala 

Lumpur Stock Exchangeaindex. The mainagoal in this researchais to aiming 

the way of independent variables affected the movement of KLSE indexes. 

Besides, it is the second largest stock exchange market in Southeast Asia 

region with $0.3 Trillion market capitalization. In addition, since Malaysia is 

active in export and import commodities product like gold, crude oil, and 

crude palm oil in the market, it allows the investors to trace performance of 

the FKLI and KLCI that act as indicator overall economy in Malaysia. Thus, 

it is necessary to adopt various variables from the stock market, stock futures 

market as well as commodity market as study samples.  

 

Shortly, this research capture as much affection from different financial 

markets which giving opportunity for the investors to trace the movement of 

the Malaysian Ringgit (USD/MYR) and act as an indicative signal for 

Malaysia overall economic condition.  

 

 

3.4 Data Processing 

 

The data in this research was collected from DATASTREAM Professional. Data 

collected consists of six variables which are FKLI, KLCI, gold prices, crude oil 

prices, crude palm oil prices and exchange rates of USD/MYR. These data will be 

filtered and rearranged for further empirical analysis. The empirical test for the data 
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allocated will be conducted through E-views 9 and the results will be reported at 

last. 

 

 

Figure 3.1: Data Processing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.5 Econometric Model  

 

This research designed to examine the changes of exchange rate by using United 

Stated Dollar (USD) against Ringgit Malaysia (MYR) as dependent variable (Yt) 

when involving of five independent variables which are FKLI (χt1), KLCI (χt2), 

goldaprice peraounce in MYR (χt3), crudeaoil priceaper barrelain MYR (χt4)aand 

crude palm oil per barrel in MYR (χt5).  

 

Dataacollection from secondaryasources which are Internetaand Bloomberg 
Datastream.

Checkaand filterathe dataacollected. Allocate and arrange the selected data for 
the next step. 

Run the empherical analysis for selected data by using E-views 9.

Emperical result performed through analysis and interpretation.
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The estimated regression model is given as below: 

 

Y�̂� = β1̂ + β2χ1�̂� + β3χ2�̂� + β4χ3�̂� + β5χ4�̂� + β6χ5�̂�                  (3.1) 

 

𝑙𝑛Y𝑡
̂ = β0̂ + β1𝑙𝑛χ1𝑡

̂ + β2𝑙𝑛χ2𝑡
̂ + β3𝑙𝑛χ3t

̂ + β4𝑙𝑛 χ4t
̂ + β5𝑙𝑛χ5𝑡

̂       (3.2) 

 

𝑙𝑛𝐸𝑋𝑅𝑡
̂ = β0̂ + β1𝑙𝑛𝐹𝐾𝐿𝐼𝑡

̂ + β2𝑙𝑛KLCI𝑡
̂ + β3𝑙𝑛GOLD𝑡

̂ + β4𝑙𝑛WTI𝑡
̂ + β5𝑙𝑛CPO𝑡

̂  

      (3.3) 

 

Sample size, N = 81 

Where, 

𝑙𝑛𝐸𝑋𝑅𝑡
̂ =  𝐼𝑛 of exchange rate of USD against MYR at period 𝑡 

𝐼𝑛FKLÎ
𝑡 = 𝐼𝑛 of FKLI at period 𝑡 

𝑙𝑛KLCI𝑡
̂ = 𝑙𝑛 of KLCI at period 𝑡 

𝑙𝑛GOLD𝑡
̂ = 𝑙𝑛 of goldaprice in ounce in MYR at period 𝑡 

𝑙𝑛WTÎ
𝑡 = 𝑙𝑛 of crudeaoil priceaper barrelain MYR at period 𝑡 

𝑙𝑛CPÔ𝑡 = 𝑙𝑛 of crude palm oilaprice per metric tonne in MYR ataperiodat 

 

Based on this scenery, the predictedacoefficients for theatime movement have 

theiratheoretically predictedasigns. 

 

 

3.6aDataaAnalysis 

 

 

3.6.1aDescriptiveaStatistics 

 

Descriptiveastatistics show the summary of the sample and measure. The 

main purpose of the descriptive statistic was used to summarize the data which 

contain mean, median, maximum, minimum, standard deviation, skewness 

and kurtosis for analysis. The mean is measure the centre of distribution. 

According to Gujarati (2009) implies that the mean is considered as average 
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is compute in mathematical value which represents an average value of a data 

set. The median is middle number in one group of ordered numbers. 

Maximum and minimum represent the largest and smallest number in a 

dataset. Square root of variance is standard deviation.  

 

Skewness and kurtosis are giving an insight into the shape of probability 

distribution. Skewness is measurement of the symmetry in distribution.  A 

symmetrical data is preferable, so the skewness will have a positive value. 

While kurtosis is measure the combination of two tails sizes such as tallness 

or flatness of shape. If the value of kurtosis less than 3 is implies that the shape 

is fat or short-tailed, so called platykurtic. However, if the value of kurtosis 

more than 3 indicates that is a slim or long-tailed shape, so called leptokurtic. 

A normal distribution has a kurtosis of 3, it also known as mesokurtic. 

 

 

3.6.2 DiagnosticaChecking 

 

 

3.6.2.1aJarque-Beraa(JB) TestaforaNormalityaTest 

 

Normalityatesting must be run through the test and been fulfilled before 

the research proceed to the other test like multicollinearity, 

homoscedasticity ARCH test, autocorrelation LM test and Ramsey 

resetatest. As theanormality testais to resolve whetherathe data set is 

normallyadistributed and the degree of fitness of underlying variables 

within the data set to be normally distributed. Theoretically, there are 

two methods which is graphical and numerical method to test the 

normality distribution. For the methods of graphical, it assists in 

showing the histogramaof residualsawhich illustrate the shapeaof the 

ProbabilityaDensityaFunction (PDF) of aarandom variable. However, 

the statistical result such as skewness and kurtosis are presented in 

numerical method in order to makeatheajudgment. Thus, Jarque 

Beraa(JB) test is applied toatest the normalityaof the erroraterm. With 
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presenting that the nullahypothesis is representathe erroraterms are 

normally distributed, whereas for the alternativeahypothesis forathe 

normalityatestais the error terms are not normally distributed in order 

to examine whether the erroraterm isanormallyadistributed (Gujarrati 

& Porter, 2009). Besides that, according to Thadewald and Bunning in 

2007, they did mention that the normallyadistributed of erroraterm is 

veryacrucial in aamodel for analysis of economicamodel. Thus, in this 

research project will rejectatheanull hypothesisaforsthe normality 

testswhen thesP-value of thesJB test isalower than the criticalavalue. 

For example, whenathe probabilityavalue is lessathana10%, the 

erroraterms are notabeen normallyadistributed. Otherwise, the 

erroraterms are normallyadistributed. 

 

𝐻0: The erroraterm are normallyadistributed 

𝐻1 : The erroraterm are notanormally distributed 

 

Decision Rule: Rejecta𝐻0 , if the probabilityavalue is less thanathe 

levels of significance which isa10%.aOtherwise, do notareject the 𝐻0. 

 

According to the Central Limit Theorem from Gujarrati and Porter 

(2009), there are specified assumptions which need to be fulfilled: 

 

i. Ifathere is a hugeanumber of independent variablesaand equally 

distributedarandomavariables, it will leads to the 

distributionaof the sumato be normallyadistributed. 

ii. The size of variablesais not huge or the variablesaare not 

exactly independent,Abut their results mayastill beanormally 

distributed. 

iii. Thereaare onlyatwo parametersawhich are theamean, 

theavariance and theadistribution is a plainadistribution.  
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3.6.2.2 Multicollinearity 

 

The circumstances under multicollinearity may carry out problems in 

the regressions analysis (Mason & Perreault, 1991). The 

multicollinearity may leads to an incorrect approximates of coefficients, 

standard errors and inference errors, while Mason and Perreault (1991) 

claimed that the problem should not be observed in isolation with the 

large sample size and the high the R2 may compensation the problems 

affected by multicollinearity. There is an assumptions of the classical 

linear regression model show that there is no multicollinearity among 

the explanatory variables. Approximately interpreted, multicollinearity 

model refer to the situation that either an actual linear relationship 

between the explanatory variables (Gujaratia& Porter, 2009).  

 

AccordingatoaGujarati andaPorter (2009), there are some aftermath of 

multicollinearityaas below:  

 

i. Ifathere isaperfect collinearityaamong the explanatory variables, 

the regressionacoefficients areauncertain andathe 

standardaerrorsaare undefined.  

ii. Ifacollinearity isahigh butaimperfect, approximation 

ofaregression coefficientsais conceivable however the 

standardaerrors have a tendency toabe larger while the 

population values of the coefficients might not accrual. 

iii. If the objective of the research is to assess the linear 

combinations of the coefficients and the admirable purposes 

might be able to be done although there is a perfect 

multicollinearity.  

 

Gujarati and Porter (2009) stated that there are some methods of 

detecting collinearity problem. High R2 but there is noneaof 

thearegression coefficientsais statically significantaon 

theabasisaofaconventionalat-test, thisais the clearest indication 
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ofamulticollinearity problem exist. Inamodel encompassing only 

twoaexplanatoryavariables, there is an indication of collinearity that 

canabe attained byainvestigating theazero-orderaorasimple, 

correlationacoefficient betweenathe two explanatoryavariables. If the 

correlationabetween the variables isahigh, 

multicollinearityaproblemais usually theaculprit. Conversely, 

theazero-order correlationacoefficientsacan beaambiguous inamodels 

when involved moreathan twoaexplanatory variablesawhere it 

isapossible toahave lowerazero-orderacorrelations but with 

highamulticollinearity. Thus, it may observe the partial correlation 

coefficients. Multicollinearity exists whenaR2 isahighabutapartial 

correlationsaarealow, one variable oramore variablesamay 

beasuperfluous. Thus, ifaR2 andapartial correlationsaareahigh, 

multicollinearityamay beanot voluntarily noticeable. Last but not least, 

Gujarati and Porter (2009) found that a high R2 would suggest the 

explanatory variable is highly correlated with others explanatory 

variables. Hence, oneamay dropathat explanatory variable 

fromatheamodel and it hasaprovided that it doesanot leadato grave 

specificationabias.  

 

However, multicollinearityaproblem can be detected but some of the 

rules need to follow when applied detected methods:  

 

i. Usingaextraneous oraprior statistics  

ii. Combiningacross-sectionalaand timeaseriesadata 

iii. Omittingaa highlyacollinearavariable  

iv. Transformingadata  

v. Obtainingaadditional oranewadata.  

 

Obviously, thesearules only workain practiceawill be contingent onathe 

natureaof theadata andaseverity ofathe collinearityaproblem. Gujarati 

and Porter (2009) remarked that the character of multicollinearity in 

forecast and pointed out the without the collinearity construction 
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remains in the sample it is precarious to use the predicted regression 

that has been plagued by multicollinearity for the determination of 

estimating. Variance-inflation Factor (VIF) method is used to testing 

the correlation between the independent variable to determine whether 

the independent variables are highly correlated or not.  

 

The speed with which variances and covariances increase can be seen 

with the Variance-inflation Factor (VIF), which is defined as: 

 

𝑉𝐼𝐹 =  
1

1 − 𝑅2
 

 

According to Gujarati and Porter (2009), a serious multicollinearity 

problem exist when VIF of the independence variable is more than 10. 

If result of VIF less than 10, it is considered that there is no 

multicollinearity problem between the independent variables.  

 

 

3.6.2.3 Heteroscedasticity 

 

Heteroscedasticityaproblem happens whenathe erroraterms are not 

constant or the spread are unequal in statistic (Gujarati & Porter, 2009). 

Heteroscedasticity problem always take place in two exemplars which 

are conditional and unconditional. Conditional heteroscedasticity is the 

volatility keep fluctuate, which imply that the future periods of low and 

high volatility cannot be predicted. Unconditional heteroscedasticity is 

constant volatility, which implies that the future periods of low and 

high volatility can be predicted. 

 

On the other hand, when heteroscedasticity problem occurs, the result 

of T-test statistic and F-test statistic valuesawill beabiased. Thus, 

theaP-value and the intervalaof confidence for theaindependent 

variableawill be inaccurate. According to Gujarati and Porter (2009), 
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the authors implies that the heteroscedasticity problem normally occur 

in cross-sectionaladata rather than time seriesadata.  

 

Moreover, GujaratiaandaPorter (2009) explained that theatwo main 

reasons that lead the problems of heteroscedasticity occur which is the 

natureaof data collected and model specification errors. Problem 

happen in theanature ofadata when there is lack of data or outlier data 

oraboth cases occur inathe sameatime. Hence, it will leads the problem 

of not normal distribution in error term happen in the distribution of 

dependent and independent variables, so the heteroscedasticity will be 

occurred. On the other hand, the modelaspecification error take place 

when the equation is omittedaindependent variableaand brings a large 

error ofaestimatedamodel; hence, the heteroscedasticity will be 

occurred. 

 

Furthermore, there are some solutions to detect the heteroscedasticity 

in order to ensure the coefficient is efficient. Auto-Regressive 

Conditional Heteroscedasticity (ARCH) test is more suitable in time 

series data asqit canashows the serialaperiods of fluctuationafollowed 

by serialaperiods of stabilitya(Shazam, n.d.). Thus, for theadiagnostic 

checking purpose in the research is apply ARCH Test to detect the 

heteroscedasticity problem. 

 

Hypothesis is shown as below: 

 

𝐻0: There is no heteroscedasticity problem in the model. 

𝐻1: There is heteroscedasticity problem in the model. 

 

When the p-value isasmaller than the significancealevel, the 

nullahypothesis will bearejected where aaconclusion of thereais 

heteroscedasticity problem in the modelaand vice versa. Increasing the 

sample size or using White’s Heteroscedasticity-consistentaVariances 

and StandardaError will help in solving the heteroscedasticity problem.  
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According to Gujarati and Porter (2009), to adjust standard error of 

Ordinary Least Square (OLS) estimators by usingaWhite’s 

Heteroscedasticity-consistentaVariances and StandardaError; hence, it 

will carry out statisticalainference basedaon the standard error. Inathis 

research, the regressionamodel's results will beaadjusted by 

usingaWhite’s Heteroscedasticity-consistentaVariances and Standard 

Error to correct the heteroscedasticity bias. 

 

 

3.6.2.4 Autocorrelation LM Test 

 

Gujarati and Porter (2009) explained serial correlation or correlation 

between the numbers of observations between the error terms when the 

random variables ordered over time shows nonzero covariance. The 

autocorrelation problem is typically happen in a time series data. 

Omission of significant independent variables, data manipulation or 

problems in the functional form will caused the econometric model to 

have autocorrelation problem. It is likely to lead the estimated 

parameters to be biased, inconsistent and inefficient at the same time. 

If there is only a problem in the data, the estimated parameters will 

remain unbiased and consistent but inefficient.  

 

According to Gujarati and Porter (2009), both Durbin-Watson test and 

Breusch-Godfrey can be used in detecting autocorrelation problem in 

an econometric model. At this instance, Breusch-GodfreyaLM Test 

created by BreuschaandaGodfrey ina1978 (Levish & Rizzo, 1998) will 

be adopted in this paper as its unique effect in capturing the problem of 

autocorrelation in higheraorders of seriesacorrelation and lagging 

dependentavariables (Godfrey, 2007). Another justification for 

adopting the LM test over Durbin-Watson test is because Durbin-

Watson test cannot be used in testing higher order autoregressive 

schemes and not application to use in lagged dependent variable 

(Levicha& Rizzo, 1998). Thus, Breusch-Godfrey LM test can easily 
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accommodate the above problems is applied (Rois, Basak, Rahman 

&aMajumder, 2012). 

 

Hypothesis is statedabelow: 

 

𝐻0: There is noaautocorrelation. 

𝐻1:aThereais aaproblem ofaautocorrelation. 

 

When the p-value is smaller than the significance level or greater than 

the criticalsvalue of LM test, thesnullshypothesis willabearejected 

where a conclusion of there is an autocorrelation problem can be made 

and vice versa. Increasing the sample size or using Neway-West test 

will help in solving the autocorrelation problem.  

 

Newey-west is a test commonly used in regression model to provide 

estimation of the covariance matrix of the parameters in the regression 

model whenever there is violation of the assumptions of Classical 

Linear Regression Model (CLRM) (Newey & West, 1987).  The test is 

used to solve autocorrelation or serial correlation problem lies in the 

error term in the models.  

 

 

3.6.2.5 UnitaRootaTest 

 

UnitaRootatest or Stationary test is conducted to examine whetherathe 

time series dataacollected is stationaryaoranon-stationary. Stationary 

timeaseries implies that theirs effectsawill beaeliminatedsover the 

timeaas theaseries revert tosthe longarun meanavalues (Brooks, 2008). 

Outcome of the research maybe different or affected if the series is 

stationary. Non-stationary data are unpredictable and cannot be 

forecasted. Non-stationary time series or presence of unit root implies 

that the series are depends on time and consequences of shock affect 

over the time. Movement of stationary impliesathat theamean, 
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varianceaand covarianceaof the series are stable 

acrossadifferentaperiods. Thus, the stationary time series are preferred.  

 

Unit root test consist three different types which are Dickey-Fuller (DF) 

unit root test (1979), Augmented Dickey-Fuller (ADF) unit root test 

(1981) and Phillips-Perron (PP) unit root test (1988) (Gujarati, 2009). 

Augmented Dickey-Fuller (ADF) initially introduced by Dickey and 

Fuller. ADF unit root test is the most common unit root test used by 

researchers. Function of both tests is to examine the presence of 

stationary in time series data. ADF test adjusts DF test overcome the 

possible serial correlation in error terms by adding lagged difference 

terms of regress and but PP test does not consist the lagged difference 

terms (Gujarati, 2009). PP test statistics will provide a complicated 

calculation compare with ADF test.  

 

H0: ln FKLI/ ln KLCI/ln Gold prices/ ln Crude Oil prices/ ln Crude 

palm oil prices are non-stationary and presence of unit root. 

H1: ln FKLI/ ln KLCI/ln Gold prices/ ln Crude Oil prices/ ln Crude 

palm oil prices are stationary or absence of unit root. 

 

Rejection of null hypothesis if the test statistic has more negative than 

DF criticalavalue at 10% levels of significance. Otherwise,ado not 

rejectathe nullahypothesis. Thus, it hasaadequate evidence toaconclude 

thatathere are stationary variables at 10% levels of significance.  

 

ADF and PP test is to test whether the data are stationary in level, first 

differences or second differences. If the series itself is stationary at I(0), 

it is not necessary to proceed with first and so on, while holding other 

variables constant (Gujarati, 2009). When the data is stationary in first 

differences, it's implies that the series is integrated in order 1 I(1). The 

integration higher as the times to convert into stationary is larger.  
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Below are the explanations of integration order for unit root test. 

 

I(0) series is a stationary series. 

I(1) series is stationary at first difference. 

I(2) series is stationary at second difference. 

 

 

3.6.2.6 Ramsey RESET Test 

 

Regression Equation Specification Error Test (RESET) is proposed by 

Ramsey (1969). It is generally a specification test for the linear 

regression model. The purpose of this test is to detect the model 

specification errors in the linear equation. According to Gujarati (2009), 

stated that if the model is exclude specification errors stated is 

considered as a correctly specified model. Once the misspecification 

found, it may lead to different conclusions about the empirical 

relationships between the variables. There are several types of 

specification errors: 

 

i. Omitted of relevant variable(s) 

ii. Adopting incorrect functional form  

iii. Inclusive of unnecessary variable(s) 

iv. Errors inameasurement 

v. Incorrectaspecification ofathe stochasticaerroraterm.  

 

Hypothesis is shown as below: 

 

H0: Modelaspecification isacorrect. 

H1: The modelaspecification isanotacorrect. 

 

Given thealevel of significant, α is 10 %. Ifathesprobabilityavalue is 

lower thana5% ofasignificant level, theanullahypothesis (H0) will 

bearejected. Otherwise, doanotareject H0. If the nullahypothesis has 
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beenarejected, it implies that the model has specification errors. In 

other hands, the Ramsey's RESET test can be computed by using 

formula of test statistic as below:  

 

𝐹 =
(𝑅2

𝑢𝑛𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑 − 𝑅2
𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑)/(𝑘𝑢𝑛𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑 − 𝑘𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑)

(1 − 𝑅2
𝑢𝑛𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑) (𝑛 − 𝑘𝑢𝑛𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑)⁄

 

 

The above test statistic was computed by using the outcome from the 

E-views results. The R2 for unrestricted model is developed from a 

retrieve model where the R2 for restricted model developed from 

original model. It is then computed in order to contrast withathe 

criticalavalue in Fatable, whereaFα,2,n-3 (𝐹𝛼, 𝑑𝑓𝑢𝑛𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑 , 𝑑𝑓𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑒𝑡𝑒𝑑
). 

Reject the null hypothesis (H0), if the test statistic is more than critical 

value, otherwise do not reject. The objective of applying the Ramsey 

RESET test in this study is to prevent the misleading of hypothesis test. 

Model misspecification will leads to the outcome of research 

inconsistent with the theoretical assumption (Jarvis, Mackenzie & 

Podsakoff, 2003). A proper adjustment for inclusive and exclusive of 

any variables is needed to consistent with the expectation. Thus, it will 

avoid the misleading results. This specification error test is the last 

diagnostic checking in order to ensure the model is specified correctly. 

 

 

3.6.3 Ordinary Least Square (OLS) Model 

 

Ordinary Least Square (OLS) model is a famous statistical model that is 

uncomplicated toaunderstand, analyseaandainterpret which isawidely used by 

various researchers. Itais generalizedalinearamodeling technique applied in 

examining thearesponse ofavariables thatahas beenarecorded onaan 

intervalascale (Hutcheson,a2011). Furthermore, OLSais to offer the way 

onaaverage change in dependentavariables in response to average change in 

independent variables. 
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In OLS model, it comprises seven fundamental assumptions. First, a linear in 

regression model, the numberaof observations is greaterathanaindependent 

variable, a constant valueaof independentavariable and a zeroameanavalue in 

residual. Moreover, there must a constant variance and no autocorrelation in 

error term.  Lastly, there must no negative numberaforavariance 

ofaindependentavariable and noaoutlier (Gujarati & Porter, 2009). 

 

In addition, OLS model consist of two approaches which are the t-test 

approach and F-test approach. 

 

𝐻0: ln(FKLI, KLCI, Gold Price, Crude Oil Price, Crude Palm Oil) have no 

relationship with Exchange Rate. 

𝐻1: ln(FKLI, KLCI, Gold Price, Crude Oil Price, Crude Palm Oil) have 

relationship with Exchange Rate. 

 

Decision Rule: Reject H0 if the probabilityavalue is lessathan 

theasignificantalevel whichais 1%, 5% ora10% otherwiseado 

notarejectathe H0. 

 

The t-Test Approach 

 

𝐻0 :𝛽1, 𝛽2, 𝛽3, 𝛽4, 𝛽5 = 0 (insignificant) 

𝐻1:𝛽1, 𝛽2, 𝛽3, 𝛽4, 𝛽5 ≠ 0 (significant) 

 

Where,  β1 = lnFKLI 

β2 = lnKLCI 

β3 = lnGOLD 

β4 = lnWTI 

β5 = lnCPO 

 

T-test for each independent variable is conducted in this paper to study 

whether there are happened significance relationship between the explanatory 

variables and explained variable. The null hypothesis of t test is no significant 
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effect of the explanatory variables on the explained variable while the 

alternative hypothesis is has significant effect of the explanatory variables on 

the explained variable. The null hypothesis is rejected when the p- value of 

the t-test statistic is less than significance level which is 1%,a5%aora10%, 

otherwise do not rejectatheanullahypothesis. 

 

 

3.6.4 OptimumaLagaLength 

 

As thearesearch needed toabe examined theaJohansen-Juselius 

(JJ)aCointegration Test, thus theanumber of optimumalag should be 

determined for further tests. The main reason to identify the number of 

optimum lag is to make sure the reliability and accuracy of the model. 

 

In this study, it will only focus on two criterions whichaare 

AkaikeaInformation Criterion (AIC) andaSchwarzaInformationaCriterion 

(SIC). These two criterions are mostly used by past researchers to determine 

the number of optimum lag. According to Kitagawa (2008), to select the 

number of optimum lag is based on the minimum of AIC which is proposed 

by HirotuguAkaike in 1973. On the other hand, Cavanaugh and Neath (1999) 

explained that to choose the number of optimum lag is based on the minimum 

of SIC which is introduced by Schwarz in 1978. 

 

According to Acquah (2010), the researcher showed that the AIC is created to 

get best approximating model without relying the sample size. Therefore, SIC 

is created to get the actual modelawhile adopting intoaaccount of sampleasize 

and hasathe characteristics ofaasymptoticaconsistency. To contrast between 

AIC and SIC, SIC does offer easy and better model than AIC does (Acquah, 

2010). In addition, Johnson and Omland (2004) proved that the SIC result is 

better than AIC model which is more simple and accurate. In short, the 

outcome canaretain aahighadegree ofafreedom withathe bestalag lengthaby 

using SIC inathe regression model. 
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3.6.5 Johansen-Juselius (JJ) Cointegration Test 

 

According to Gujarati and Porter (2009), when more than one time series 

variables are integrated and non-stationary in the same order will be occurred 

cointegrated. The one of the purpose of the Cointegration Test is to determine 

the number of cointegration that allows for more than one cointegration 

relationship. This implied that the Cointegration Test can identify the 

relationship between significantaof variablesain timeaseries dataaamong all 

of theavariables. 

 

H0: There is no long run relationship between the variables.  

H1: There is long run relationship between the variables. 

 

Moreover, the application of Cointegration Test to determine which variables 

hasaanaeffect onainfluencing otheravariables toachangeaeither inashort 

runaor longarun. Thereaare twoatypes ofaCointegration Test to estimate the 

cointegration ranking which areaTrace Testaand Maximum EigenvalueaTest. 

ForaTraceaTest, it is aajoint testabased onalog-likelihoodaratio inawhich 

theanullahypothesis isar (theanumbers ofacointegratingarelationships) more 

thanaoraequal toatheanumber ofacointegratingavectors 

(Hjalmarssona&aOsterholm, 2007). On the other hand, for 

MaximumaEigenvalueaTest, it is a single testaon individualaEigen valueain 

whichathe nullahypothesis isathe amountaof cointegratingavectors is 

equivalent to raagainstatheaalternativeahypothesis ofa(r+1). TraceaTest and 

Maximum Eigenvalue Test can help thisastudy to determine theapresence of 

longarun connection and the numbersaof cointegratingavector. 

 

Moreover, there is an advantage of JJ Cointegration test compare to older 

methods to determine the long run relationship between variables (Johansen 

& Juselius, 2009). Older methods obtained only one long run relationship 

between variables, while JJ Cointegration test can detect all cointegration 

relations existed in the system. Moreover, there is no need to separate 
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variables into two groups of exogenous and endogenous variables when using 

JJ Cointegration test. 

 

 

3.6.6 Granger Causality Test 

 

Abu-LibdehaandaHarasheh (2011) statedaClive Granger has proposed a test 

to examine causalityabetween twoatimeaseries in year 1969. Gujarati and 

Porter (2009) implied that although regression analysis variable may have 

effects on other variables, but it is non-evitable denotes causation. In other 

words, it was proposed as the relationshipabetween variables doesanot 

syndicate causalityaor theadirection ofainfluence or the impact towards the 

other variables. Past researchers used Granger Causality test to access the 

dynamic effect of variables and the short run relationship between two or more 

variables. If the Chi-squareatest isagreater thanathe criticalavalue ata1%,a5% 

ora10% levelaof significance, the null hypothesis will be rejected. 

 

H0: Xadoes notaGranger causeaonaY. 

H1: Xadoes GrangeracauseaonaY. 

 

and 

 

H0: Yadoes notaGrangeracause onaX. 

H1: Yadoes Grangeracause onaX. 

 

Lin (2008) concluded that Granger causality test can be applied in three 

different circumstances:  

 

i. Simple Granger causality test: there are two variables and their lags 

ii. Multivariate Granger causality test: more than 2 variables are included 

(more than one variable can influence the results 

iii. VAR Framework: Multivariate model is extended in order to test for 

the simultaneity of all included variables 
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3.7 Conclusion 

 

In conclusion, this research has included FTSE Bursa Malaysia KLCI Futures 

(FKLI), FTSE Bursa Malaysia KLCI (KLCI), Prices of Gold (MYR per ounce), 

Crude Oil Prices (WTI) – (MYR per barrel) and Price of Crude Palm Oil against 

the Exchange Rate of US Dollar per Ringgit Malaysia (USD/MYR) in examining 

thearelationshipabetween ofathem. Allathe dataaare obtained fromaDatastream 

Professional with authorized sourced. Thereaare 81atotalanumber ofaobservation 

fromayeara2009 toa2015 thatato beatested, analyzedaandainterpretedathrough 

NormalityaTest, MulticollinearityaTest, Heteroscedasticity Test, Autocorrelation 

Test, Ramsey Rest Test, Unit Root Test, Cointegration Test and Granger Causality 

Test for model specification. Allathese testawillabe carried out byaE-Views 

Version 9 softwareaand theaempirical resultawill beaascertained andadiscuss 

furthermore in subsequentaChaptera4. 
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CHAPTER 4: DATA ANALYSIS 

 

 

4.0 Introduction 

 

The followingachapter is fully focusing on analysis, explaining and reviewing the 

empirical results which generated through E-views 9 software. The test applied in 

this research consists diagnostic checking which includes Normality Test (Jarque-

Bera), Multicollinearity, Heteroscedasticity, Autocorrelation, Unit Root Test and 

Model Specification. The following tests consist of Ordinary Least Square (OLS) 

Test, Johansen-Juselius (JJ) Cointegration Test and Granger Causality Test. A 

through detail of explanation will be provided for each result presented. 

 

 

4.1 Descriptive Analysis 

 

Descriptive statistics summarizing the explanation of basic features, general pattern 

and trend for data set collected. It is consists of 

theamean,amedian,amaximum,aminimum, standardadeviation, skewnessaand 

kurtosis. Theadetails ofasummary for descriptiveastatistic of dependentavariable 

andaindependentavariables fromayear 2009 toa2015 are showed in Table 4.1.  
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From Tablea4.1, it present thatathe highestamean is gold price (8.3598) whereas the 

lowest mean is exchange rate (1.1838). The result implies that gold price in 

Malaysia at highest level and the exchange rate is at lowest level compare to the 

other variables. Next, gold price has a highest median (8.3499) level, while 

exchange rate has lowest median (1.1661) level in all variables. In the meanwhile, 

gold price has the highest rate in maximum point which is 8.6088, while exchange 

rate has lowest rate in maximum point which is only 1.4267. When reach the level 

of minimum point, CPO prices own the highest level in minimum point (7.4281) 

whereas the exchange rate has the lowest level in minimum point (1.0779).  

 

Regarding to the standard deviation, WTI prices has highest level of standard 

deviation which is 0.2061, while exchange rate has lowest level in standard 

deviation (0.0709). Among all the variables, most of them showed negative 

skewness level, except exchange rate and CPO prices which are 0.9111 and 0.2671 

respectively. Thus, it indicates that only the dataset of exchange rate and CPO prices 

are symmetrical. Here comes to the level of kurtosis, FKLI has a highest kurtosis 

(4.1823) which is more than 3, so called leptokurtic. Meanwhile, gold price has the 

lowest kurtosis (2.4493) which is less than 3, known as platykurtic.   
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4.2 DiagnosticaChecking 

 

 

4.2.1 NormalityaTest: Jarque-BeraaTest 

 

This test is toastudyathe erroraterms inathe modelawhether areanormality 

distributed oranon-normality distributed and it names as Jarque-Bera Test. 

 

Table 4.2 Summary of Jarque-Bera Test 

Jarque-Bera Test Probability Decision 

0.3336 0.8464 Normality 

   

Notes: ***, **,* indicates rejection null hypothesis at 1%, 5% and 10% levels of significance. 

 

Source: Developed for the research  

 

In the hypothesis for this test, the null hypothesis will be rejected if the p-

value is less than 10% levels of significance. Based on the Jarque-Bera Test’s 

result showed 0.3336 which is insignificant at 10% levels of significance. This 

expressed thatathe standardaerrors of this model areanormallyadistributed. 

Thus, the nullahypothesis isafailed to bearejected. 
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4.2.2 Multicollinearity 

 

The speed with which variances and covariances increase can be seen with the 

Variance-inflating Factor (VIF), which is defined as: 

 

𝑉𝐼𝐹 =  
1

1 − 𝑅2
 

 

Table 4.3 Summary Table of Variance-inflating Factor (VIF) 

Variables R-squared VIF Result 

lnFKLI 0.9986 726.7442 Serious multicollinearity problem 

lnKLCI 0.9987 791.7656 Serious multicollinearity problem 

lnGOLD 0.4804 1.9246 No serious multicollinearity problem 

lnWTI 0.5002 2.0010 No serious multicollinearity problem 

lnCPO 0.4043 1.6787 No serious multicollinearity problem 

    

 

Source:aDevelopedafor thearesearch  

 

Standing onathe summary Tablea4.3, result ofaVariance-inflating Factor (VIF) 

for lnGOLD, lnWTI and lnCPO are less than 10 that indicate that there is no 

serious multicollinearity problem. However, VIF result for lnFKLI and 

lnKLCI variables found that there is high correlated between each other which 

is 726.7442 and 791.7656. According to Gujarati and Porter (2009), there is a 

serious multicollinearity problem exist when VIF of the independence 

variable is more than 10.  

 

Any multiple regressions that undergoes from multicollinearity without the 

independent variables are not correlated which is hardly realistic (Dougherty, 

2001). Gujarati and Porter (2009) stated that “asalong 

asamulticollinearityaisanot perfect, estimationaofathe 
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regressionacoefficientsaisapossible...” Therefore, multicollinearity is 

theamatter of degree andait happens to be a problem when the degree becomes 

high or nearly perfect (= 1). In fact, the presence of multicollinearity does not 

affect the BLUE property of OLS, but it increases the standard errors and 

variance of the estimates.   

 

Since there is a serious multicollinearity problem which high correlated 

between lnFKLCI and lnKLCI. Therefore, two models will be created to solve 

the multicollinearity problem. 

 

Model 1:  

 𝑙𝑛𝐸𝑋�̂�𝑡 = β0̂ + β1𝑙𝑛𝐹𝐾𝐿𝐼𝑡
̂ + β3𝑙𝑛GOLD𝑡

̂ + β4𝑙𝑛WTI𝑡
̂ + β5𝑙𝑛CPO𝑡

̂     (4.1)

  

Model 2: 

 𝑙𝑛𝐸𝑋�̂�𝑡 = β0̂ + β2𝑙𝑛KLCI𝑡
̂ + β3𝑙𝑛GOLD𝑡

̂ + β4𝑙𝑛WTI𝑡
̂ + β5𝑙𝑛CPO𝑡

̂       (4.2) 

 

 

Where, 

𝑙𝑛𝐸𝑋𝑅𝑡
̂ =  𝐼𝑛 of exchange rate of USD against MYR at period 𝑡 

𝐼𝑛FKLÎ
𝑡 = 𝐼𝑛 of FKLI at period 𝑡 

𝑙𝑛KLCI𝑡
̂ = 𝑙𝑛 of KLCI at period 𝑡 

𝑙𝑛GOLD𝑡
̂ = 𝑙𝑛 of gold price in MYR per troy ounce at period 𝑡 

𝑙𝑛WTÎ
𝑡 = 𝑙𝑛 of crude oil priceaper barrel inaMYR ataperioda𝑡 

𝑙𝑛CPÔ𝑡 = 𝑙𝑛 of crudeapalm oilaprice inaMYR metric tonne at period t 
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Hypothesis Development (Revised) 

 

FKLI and Exchange rate  

 

According to Kim and Choi (n.d.), the researchers suggest that the stock index 

futures market tend to possesses a positive relationship with the exchange rate 

since the stock index futures has a high correlation as they fluctuate in the 

same way and the futures market leads spot market significantly. Min and 

Nanjand (1999); Pizzi, Economopoulous and O’neill (1998) and Zhong, 

Darrat and Otero (2004) also discovered the price discovery ability in the 

futures market. 

 

H1a =aThereais aapositive relationshipabetween FKLI and exchangearate. 

              (Model 1) 

 

Notes: a refers to Model 1; b refers to Model 2.  

 

 

KLCI and Exchange Rate 

 

According to Aggarwal (1981), the researcher shows the positive 

relationship between exchange rates of US Dollar and the changes in the US 

stock prices. According to Najang andaSeifert (1992), fluctuate ofaexchange 

ratesaare positivelyaaffected by the changes inastock prices by 

usingaGeneralized Autoregressive Conditional Heteroscedasticity (GARCH) 

models to test. According to Ma and Kao (1990), the researchers stated that 

a currency appreciation positively affects by domestic stock market for an 

import-dominant country on the macro level. 

 

H2b =aThere is aapositive relationshipabetween KLCI andaexchangearate.       

      (Model 2) 

 

Notes: a refers to Model 1; b refers to Model 2.  
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Gold Price and Exchange Rate 

 

According to the research from Beckmann, Czudaja and Pilbeam (2015), 

there is a long-established relationship between gold prices and dollar 

depreciation is based on the lawof one price. Which means if gold is 

denominated in US dollar, while dollar is under depreciations when there is 

increasing in goldprices in order to eliminate arbitrage opportunities. 

 

H3a = There is a negative relationship between gold price and exchange 

rate.              (Model 1) 

H3b =There is a negative relationship between gold price and exchange 

rate. 

                    (Model 2) 

 

Notes: a refers to Model 1; b refers to Model 2.  

 

 

Crude Oil and Exchange Rate 

 

Akram (2009); Wu et al. (2012); Nikbakht (2010) and Ferraro et al. (2012) 

discovered that there is a significant negative relationship between West 

Texas Intermediate (WTI) crude oil price and exchange rate. Crude oil prices 

had been valuable by the changes of the exchange rate at a nominal level and 

indicate that the exchange rates decline may lead by a significant negative 

influence on oil prices. Therefore, thereaisaa negative relationshipabetween 

crudeaoilaprice and exchangearate. 

 

H4a: There is negative relationship between West Texas Intermediate (WTI) 

oil prices and exchange rate.           (Model 1) 

H4b: There is negative relationship between West Texas Intermediate (WTI) 

oil prices and exchange rate.            (Model 2) 

          

Notes: a refers to Model 1; b refers to Model 2.  
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Crude Palm Oil and Exchange Rate 

 

According to Otieno et al. (2016), Harron, Shamsudin and Latif (2001), 

Ashfahany and Priyatna (2015), they did mentioned the price of crude palm 

oil increase leadings to increase the exchange rate. Based on the case in 

Columbia implies that there are positively related between price of country's 

main export, coffee and domestic currency (Edwards & Ahamed, 1986). It is 

similar with crude palm oil which considered as a main export in Malaysia. 

This indicated that the connection betweenathe price of crudeapalmaoil and 

exchangearate is positive.   

 

H5a: Thereaisaa positive relationshipabetween crudeapalmaoil price (CPO) 

and exchangearate.                     (Model 1) 

H5b: Thereais aapositive relationshipabetween crudeapalm oilaprice (CPO) 

and exchangearate.                (Model 2)

               

 

Notes: a refers to Model 1; b refers to Model 2.  

 

 

 

4.2.3 Heteroscedasticity 

 

Heteroscedasticity problem occurs when the error terms are not constant or 

the spread are unequal in statistic.On the other hand, when heteroscedasticity 

problem occurs, the result of T-test statistic and F-test statistic valuesawill 

unefficient. Thus, the P-valueaand the confidenceainterval forathe 

independentavariableawill beainaccurate. The two main reasons leads to 

problem of heteroscedasticity occur are the natureaofadata collected 

andamodelaspecificationaerrors. There areasome solutions to detect 

heteroscedasticity problem, but this paper is using the Autoregressive 

Conditional Heteroscedasticity test (ARCH) to detect the heteroscedasticity 

problem. 
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4.2.3.1 Heteroscedasticity Test: ARCH 

 

Tablea4.4 Summary resultaof HeteroscedasticityaTest: ARCH 

 Model 1 Model 2 

F-statistic 3.4611* 2.9039* 

Obs. R-squared 3.3991 2.8714 

Prob. Chi-Squared (1) 0.0652 0.0902 

   

Notes: ***, **,* indicates rejection null hypothesis at 1%, 5% and 10% levels of 

significance. 

 

Source: Developed for the research  

 

By using the Autoregressive Conditional Heteroscedasticity (ARCH) test in 

Model 1 and Model 2, in the hypothesis testing, the nullahypothesis willabe 

rejectedaif p-valueais lessathan 10% levels ofasignificance. Thearesult for 

both Model 1 and Model 2 show that the F-statistic (3.4611) and (2.9039) 

respectively which areasignificant at 10% levels of significance. Therefore, 

the null hypothesis is rejected for Model 1 and Model 2.Thus there is 

heteroscedasticity problem at 10% levels ofasignificance. In order to solve 

the heteroscedasticity problem, White heteroscedasticity - consistent 

standard errors andacovariance (Appendix 4.10 and 4.11) has been used to 

solve the problem in Model 1 and Model 2. Eventually it is consider that the 

heteroscedasticity problem is solved. 

 

 

4.2.4 Autocorrelation (Breusch-Godfrey Serial Correlation 

LM Test) 

 

In the diagnosis checking, the autocorrelation problem is typically happen in 

a time series data. Omission of significant independent variables, data 

manipulation or problems in the functional form will caused the econometric 
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model to have autocorrelation problem. In this research paper, in order to 

detect the autocorrelation problemaBreusch-Godfrey SerialaCorrelation 

LMaTest is been used toadetect theaproblem. 

 

Table 4.5 Summary result of Breusch-Godfrey Serial Correlation LM Test 

 Model 1 Model 2 

F-statistic 31.9803*** 31.4838*** 

Obs. R-squared 37.5528 37.2379 

Prob. Chi-Squared (2) 0.0000 0.0000 

   

Notes: ***, **,* indicates rejection null hypothesis at 1%, 5% and 10% levels of 

significance. 

 

Source: Developed for the research  

 

In the hypothesis for this test, the null hypothesis will be rejected if the p-

value is less than 10% levels of significance. As the result showed in the 

Table 4.5, the F-statistic in Model 1 and Model 2 which are 31.9803 and 

31.4838 respectively indicate there are significant at 1% levels of 

significance. The null hypothesis is rejected for Model 1 and Model 2. Thus, 

there is adequate evidence to conclude that is autocorrelation problem still 

exist. After the test run, this research has performed HAC standard errors and 

covariance (Bartlett kernel, Newey-West fixed bandwidth = 8.0000) test 

(refer to Appendix 4.12 and Appendix 4.13) to solve the autocorrelation 

problem. 
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4.2.5   Unit Root Test 

 

Unit Root test is conducted to test on the stationary of dependent and 

independent variables. According to Brooks (2008), the data can lead to 

spurious regressions if the data used is non-stationary or presence of unit root. 

It is implies that the two variables are tending through the time; the regression 

of one on the other could have a high R2 although they are unrelated. If the 

variables are not stationary in a regression model, then it has sufficient 

evidence to prove that the standard assumptions for asymptotic analysis will 

be invalid. Thus, the stationary data are preferable. There are various tests 

for stationary checking of unit root test such as Dickey-Fuller Test, testing 

the significance of more than one coefficient, Phillips Perron Test (PP) and 

Augmented Dickey-Fuller (ADF) test. The test is to identify the null 

hypothesis that series is non-stationary versus alternative which is the series 

is stationary (Brooks, 2008). He also stated that the null hypothesis is rejected 

if the test statistic is higher negative than the critical value. 

 

In this research, the status of stationary for variablesais tested by applying 

AugmentedaDickeyaFuller (ADF) Testaand PhillipsaPerron (PP)aTest.  

 

H0: lnFKLI/ lnKLCI/ lnGOLD/ lnWTI/ lnCPO prices are non-stationary 

and presence of unit root. 

H1: lnFKLI/ lnKLCI/ lnGOLD/ lnWTI/ lnCPO prices are stationary or 

absence of unit root. 

 

Decision Rule: H0 willabearejected, if the testastatistic isamore negative than 

criticalavalueaat 10% levels ofasignificance.aOtherwise, do notareject H0. 

Table 4.1 and Table 4.2 summarize the results of ADF and PP test at10% 

levels of significance for each series.  
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4.2.5.1 Augmented Dickey-Fuller (ADF) Test 

 

Table 4.6: Summary of Augmented Dickey-Fuller (ADF) test on variable 

 Level First Difference 

Variable WithoutaTrend WithaTrend WithoutsTrend WithsTrend 

lnEXR 0.4859 (0) 0.3942 (0) -7.7864 (0)*** -8.6827 (0)*** 

ln FKLI -3.2575 (0) ** -1.2671 (0) -7.1473 (0)*** -8.0530 (0)*** 

lnKLCI -3.7552 (0) * -1.7843 (0) -7.5796 (0)*** -8.5871 (0)*** 

lnGOLD -2.5679 (0) -2.3706 (0) -10.8128 (0)*** -10.8105 (0)*** 

lnWTI -2.4639 (0) -2.0723 (0) -7.5824 (0)*** -7.9747 (0)*** 

lnCPO -2.5215 (0) -2.9508 (0) -9.0741 (0)*** -9.3350 (0)*** 

Note: ***,** & * indicates rejection of null hypothesis at 1%, 5% & 10% levels 

of significance. The figure in (...) represents the bandwidth for the ADF test 

issbasedaon Schwarz InfoaCriterion (SIC). 

 

Source: Developed forathe research 

 

 

Levelaphases: 

Intercept: Based on the Table 4.6, the test statistics for lnFKLI and 

lnKLCI are higher negative than critical value -2.5864 (refer to 

Appendix 4.16). The H0for all variables will not be rejected except 

lnFKLI and lnKLCI.  lnFKLI and lnKLCI are significant at 10% 

levels of significance. Thus, it hasasufficientaevidence toaprove that 

every variableaare notastationary except lnFKLI and lnKLCI. 

 

Trend and Intercept: The H0 for all variables will not be rejected at 

10% of significance level. It is because the test statistics for all 

variables are less negative than critical value -3.1602 (refer to 

Appendix 4.17).aThus, itahas enoughaevidence to concludeathat 

allathe variablesaare not stationaryaat 10% levels of significance.  
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FirstaDifference:  

Intercept:dThe H0 for allavariables are rejected at 10% levels of 

significance. The reason is the test statistics of each variable are 

more negative than critical value -2.5866 (refer to Appendix 

4.40).aThus, itahas enough evidenceato concludeathat allathe 

variablesaareastationary 10% levels of significance. 

 

Trend and Intercept: The H0 for all variables are rejected at 10% 

levels of significance. Since, the test statistics of each variable are 

more negative than critical value -3.1606 (refer to Appendix 4.41). 

Therefore, it hasasufficient evidenceato concludeathat allathe 

variablesaareastationary 10% levels of significance. 

 

 

4.2.5.2 Phillips Perron (PP) Test 

 

Table 4.7 Summary of Phillips Perron (PP) test on variables 

 Level First Difference 

Variable Without Trend With Trend Without Trend With Trend 

lnEXR 0.4859 (0) 1.3119 (6) -7.7703 (2) *** -8.8925 (5) *** 

ln FKLI -3.5517 (6) *** -0.9629 (6) -7.1436 (1) *** -7.9603 (5) *** 

lnKLCI -4.2484 (6) *** -1.6103 (6) -7.6007 (2) *** -8.5650 (4) *** 

lnGOLD -2.5094 (4) -2.2244 (4) -11.1467 (4) *** -11.1975 (6) *** 

lnWTI -2.5620 (3) -2.0115 (6) -7.5229 (6) *** -7.9857 (9) *** 

lnCPO -2.5879 (3) -2.9289 (2) -9.0751 (1) *** -9.3350 (0) *** 

Note: ***, ** & * indicates rejection of null hypothesis at 1%, 5% & 10% of 

significant level. The figure in (...) represents the bandwidth for the PP test is 

based on Schwarz Info Criterion (SIC). 

 

Source: Developed for the research 
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Level phases: 

Intercept: Based on Table 4.7, the test statistics for lnFKLI and 

lnKLCI are more negative than critical value -2.5864 (refer to 

Appendix 4.18). The H0for all variables will not be rejected except 

lnFKLI and lnKLCI. lnFKLI and lnKLCI are significant at 10% 

levels of significance. Thus, there has adequate evidenceato prove 

that allavariables areanot stationaryaexcept lnFKLIaand lnKLCI.  

 

Trend and intercept: H0 for all variables are not rejected at 10% 

levels of significance. It is because the test statistics of each variable 

is less negative than critical value -3.1602 (refer to Appendix 4.19). 

Therefore, itahas adequate evidence toaprove thataall theavariables 

are not stationaryaat 10% levels of significance. 

 

First Difference: 

Intercept: Based on Table 4.7, H0 for all variables are rejected at 10% 

levels of significance. It is on account of the testastatistic for 

eachavariable isamore negativeathan criticalavalue -2.5866 (refer to 

Appendix 4.42). Therefore, it hasasufficient evidenceato 

concludeathat allathe variablesaare stationaryaat 10% levels of 

significance. 

 

Trend and Intercept: H0 for all variables are rejected at 10% levels 

of significance. It is on account of the testastatistic foraeach variable 

isamore negative thanacriticalavalue -3.1606 (refer to Appendix 

4.43).aThus, itahas sufficientaevidence to judge thataall 

theavariables are stationary10% levels of significance. 

 

Based on Table 4.6 and Table 4.7, the result of ADFaand PPaunit 

root test failed toareject H0for all variables except lnFKLI and 

lnKLCI at 10% levels of significance in level. When proceeds to the 

first difference, the H0for all variables from both ADF and PP results 

are being rejected. Thisais because theatest statisticsafor 
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eachavariable isamore negative thanacriticalavalue. Therefore, there 

has sufficient evidence to conclude that all the variable except 

lnFKLI and lnKLCI are not stationary or presence of unit root at 10% 

levels of significance in level. However, comes to first difference, 

itahas enough evidenceato prove thataall theavariablesaare 

stationaryaand absence of unitaroot at 10% levels of significance. 

 

 

4.2.6 Model Specification Test: RamseysRESETsTest 

 

This test is generally asspecificationstest for the 

linearsregressionsmodel.aThe purpose of this test is to detect the model 

specification errors in the linear equation. If the model is exclude 

specification errors stated is considered as a correctly specified model. Once 

the misspecification found, it may lead to different conclusions about the 

empirical relationships between the variables. 

 

Table 4.8 Summary result of Model Specification Test: Ramsey RESET Test 

 
Model 1 Model 2 

Value Probability Value Probability 

t-statistic 0.1770 0.8600 0.4137 0.6803 

F-statistic 0.0313 0.8600 0.1712 0.6803 

     

Notes: ***, **,* indicates rejection null hypothesis at 1%, 5% and 10% levels of significance. 

 

Source: Developed for the research  

 

The decisionarule forathisatest is to rejectathe nullahypothesis if theap-

valueais lessathan the 10% levels of significance. From the results that showed 

in Table 4.8, the t-statistic for Model 1and Model 2 are obviously more than 

the 10% which indicates it is insignificant at 10% levels of significance. Same 

goes to the F-statistic in Model 1 and Model 2 which are 0.0313 and 0.1712 
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respectively also insignificant at 10% levels of significance. Therefore, this 

paper does not reject the null hypothesis which represent there are no model 

specification errors in both models at 10% levels of significance. 

 

A significant result has obtained in this research for each of the independent 

variable ∫ 𝑙𝑛(FKLI, KLCI, GOLD, WTI and CPO) in describing theadependent 

variablea(ln EXR) basedaon OLSamodel. Apart from that, if thisaresearch is 

success toapass the F-testastatistic wherebyathe dependent 

variablesacanajointly explainathe dependentavariables. Fortunately, 

theamodels hasapassed allathe diagnosticschecking tests comprising 

normalityatest, heteroscedasticityatest, autocorrelationatest and 

modelaspecification test. Thus, thearesult obtained is unbiased and reliable.  
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4.3 Ordinary Least Square (OLS) Model 

 

Table 4.9 Regression results for Ordinary Least Square Model 

Independent Variables 

Dependent Variable: Exchange rate of MYR 

Model includes FKLI Model includes KLCI 

Model 1 Model 2 

Constant 3.6411 3.6289 

LNFKLI 
0.0800* 

(0.0427) 
-- 

LNKLCI -- 
0.0880* 

(0.0444) 

LNGOLD 

 

-0.1402** 

(0.0622) 

-0.1469** 

(0.0608) 

LNWTI 
-0.2073*** 

(0.0481) 

-0.2102*** 

(0.0479) 

LNCPO 
-0.0911* 

(0.0491) 

-0.0879* 

(0.0484) 

R-squareda 0.6610 0.6660 

AdjustedaR-squared 0.6432 0.6485 

F-statistica 37.0549 37.8923 

Notes: 1. Theareportedaresults are adjustedafor ordinary least square; 2. Theaasterisks ***, **, 

anda* denotesasignificance ata1 percent (p < 0.01), 5apercent (p < 0.05), anda10apercent (p < 0.1) 

confidencealevels,arespectively; 3. Figuresain parentheses areastandardaerrors; 4. Theatime series 

dataaruns foraseven yearsaperiod, fromayears 2009 toa2015; 5. Number of observation of seven 

years = 81; 6. LNEXR = ln of exchange rate of USD against MYR; LNFKLI = ln of FKLI; LNKLCI 

= ln of KLCI; LNGOLD = ln of gold price in MYR per troy ounce; LNWTI = ln of crude oil price 

per barrel in MYR; LNCPO = ln of crude palm oil price per metric tonne in MYR.  

 

Source: aDeveloped forathearesearch 
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Ordinary Least Square Model 1: 

 

𝑙𝑛𝐸𝑋𝑅𝑡
̂ = β0̂ + β1𝑙𝑛𝐹𝐾𝐿𝐼𝑡

̂ + β3𝑙𝑛GOLD𝑡
̂ + β4𝑙𝑛WTI𝑡

̂ + β5𝑙𝑛CPO𝑡
̂        (4.3) 

 

𝑙𝑛𝐸𝑋𝑅𝑡
̂ = 3.6411 + 0.0800 𝑙𝑛FKLÎ

𝑡 − 0.1402 𝑙𝑛GOLD𝑡
̂ − 0.2073 𝑙𝑛WTI𝑡

̂ −

0.0911 𝑙𝑛CPO𝑡
̂              (4.4) 

       

 

Ordinary Least Square Model 2: 

 

𝑙𝑛𝐸𝑋𝑅𝑡
̂ = β0̂ + β2𝑙𝑛KLCI𝑡

̂ + β3𝑙𝑛GOLD𝑡
̂ + β4𝑙𝑛WTI𝑡

̂ + β5𝑙𝑛CPO𝑡
̂        (4.5) 

𝑙𝑛𝐸𝑋𝑅𝑡
̂ = 3.6289 + 0.0880 𝑙𝑛KLCÎ

𝑡 − 0.1469 𝑙𝑛GOLD𝑡
̂ − 0.2102 𝑙𝑛WTI𝑡

̂ −

0.0879 𝑙𝑛CPO𝑡
̂             (4.6)

        

 

Where, 

𝑙𝑛𝐸𝑋𝑅𝑡
̂ =  𝐼𝑛 of exchange rate of USD against MYR at period 𝑡 

𝐼𝑛FKLÎ
𝑡 = 𝐼𝑛 of FKLI at period 𝑡 

𝑙𝑛KLCI𝑡
̂ = 𝑙𝑛 of KLCI at period 𝑡 

𝑙𝑛GOLD𝑡
̂ = 𝑙𝑛 of gold price in MYR per troy ounce at period 𝑡 

𝑙𝑛WTÎ
𝑡 = 𝑙𝑛 of crude oil priceaper barrel inaMYR ataperioda𝑡 

𝑙𝑛CPÔ𝑡 = 𝑙𝑛 of crudeapalm oilapriceain MYR perametric tonne at period t 

 

Referring to the Table 4.9 and equation 4.4 in the Model 1, the FKLI with 

coefficient of 0.0800 can be explained that appears to be positive and significant on 

the exchange rate of USD/MYR. This shows the FKLI has a parallel trend with the 

exchange rate of USD/MYR. Hence, hypothesis H1a is being not rejected. 

 

As the result shows in Table 4.9 and equation 4.6 in the Model 2, the KLCI is 

positive and significant towards the exchange rate of USD/MYR with coefficient 

of 0.0880. This indicates that increase 1 index point in KLCI will increase the value 
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of RM0.0880 in exchange rate of USD/MYR. Therefore, the hypothesis H2b is not 

rejected. 

 

Meanwhile, the gold price (GOLD) in Model 1 and Model 2 show significant 

negative relationship with exchange rate of USD/MYR; with coefficient -0.1402 

and -0.1469 respectively can be explained that RM 1 per troy ounce increase in the 

gold price, the exchange rate of USD/MYR will decrease by RM0.1402/US$ and 

RM 0.1469/US$ respectively. This shows that when the gold is increasing in its 

demand the exchange rate USD/MYR will get influenced and decreased. Thus, this 

research does not reject the hypothesis H3a and H3b. 

 

On top of that, for the crude oil price (WTI) in Model 1 and Model 2 show there is 

significant negative relationship towards exchange rate of USD/MYR; with 

coefficient -0.2073 and -0.2102 respectively. This indicates that RM 1.00/US$ per 

barrel increase in crude oil price then there will be decrease RM 0.2073/US$ and 

RM 0.2102/US$ individually in exchange rate of USD/MYR. The existence of 

crude oil price has an impact on the exchange rate of USD/MYR. Hence, the 

hypothesis H4a and H4b are failed to be rejected in this research. 

 

Whilst, the crude palm oil price (CPO) determines that is significant negative 

relationship with exchange rate of USD/MYR. The coefficient level with -0.0911 

in Model 1 and -0.0879 in Model 2. This shows that if there RM 1.00/USD per 

metric tonne to be increase in the crude palm oil price will decrease the exchange 

rate of USD/MYR with RM 0.0911/US$ and RM 0.0879/US$ respectively. In short, 

the result of the crude palm oil price is significantly affect exchange rate of 

USD/MYR. Thus, the hypothesis H5a and H5b will be rejected in this research. 
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4.4 Determine Optimum Lag Length 

      

Model 1 (FKLI) 

Table 4.11 (Refer to Appendix 4.68) 

Lag Log L LR FPE AIC SC HQ 

0 301.0890 NA 2.06e-10 -8.112028 -7.955147 -8.049508 

1 652.4220 644.9126* 2.71e-14* -17.05266* -16.11137* -16.67754* 

2 666.0622 23.16966 3.73e-14 -16.74143 -15.01574 -16.05371 

3 679.2597 20.60974 5.29e-14 -16.41807 -13.90798 -15.41776 

4 697.7165 26.29465 6.63e-14 -16.23881 -12.94431 -14.92590 

5 719.4839 28.02917 7.84e-14 -16.15024 -12.07134 -14.52473 

6 746.0477 30.56661 8.51e-14 -16.19309 -11.32978 -14.25498 

7 768.2387 22.49499 1.10e-13 -16.11613 -10.46842 -13.86542 

8 794.0578 22.63592 1.41e-13 -16.13857 -9.706457 -13.57526 

Notes: * indicates lag order selected by the criterion 

 LR: sequential modified LR test statistic (each test at 5% level) 

 FPE: Final prediction error  

 AIC: Akaike information criterion  

 SIC: Schwarz information criterion  

 HQ: Hannan-Quinn information criterion 

 

Basedaon Table 4.11, the optimum lag length ofaone isaselected basedaonathe 

resultagiven by SchwarzaInformationaCriterion (SIC) and Akaike Information 

Criterion (AIC). Since the SIC and AIC provided a lowest lag length. Therefore, 

theahighest degreeaofafreedom canabe maintainedain theamodel. 

 

Thearegression modelawill beaasabelow: 

Yt-1= α + β1X1t-1+ β2X2t-1+ β3X3t-1+ β4X4t-1 + εt 

X1t-1= Lagged value for FKLI 

X2t-1 = Lagged value for GOLD 

X3t-1 = Lagged value for WTI 

X4t-1 = Lagged value for CPO 
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Model 2 (KLCI) 

Table 4.12 (Refer to Appendix 4.69) 

Lag Log L LR FPE AIC SC HQ 

0 301.6505 NA 2.03e-10 -8.127410 -7.970529 -8.064890 

1 658.3019 654.6753* 2.30e-14* -17.21375* -16.27247* -16.83863* 

2 673.4081 25.65984 3.05e-14 -16.94269 -15.21700 -16.25497 

3 684.8583 17.88105 4.53e-14 -16.57146 -14.06137 -15.57114 

4 702.6747 25.38237 5.79e-14 -16.37465 -13.08015 -15.06174 

5 725.4762 29.36076 6.66e-14 -16.31442 -12.23552 -14.68890 

6 751.4268 29.86102 7.34e-14 -16.34046 -11.47716 -14.40235 

7 773.1519 22.02268 9.65e-14 -16.25074 -10.60303 -14.00003 

8 800.1124 23.63659 1.19e-13 -16.30445 -9.872337 -13.74114 

Notes: * indicates lag order selected by the criterion 

 

 LR: sequential modified LR test statistic (each test at 5% level) 

 FPE: Final prediction error  

 AIC: Akaike information criterion  

 SIC: Schwarz information criterion  

 HQ: Hannan-Quinn information criterion 

 

Basedaon Table 4.12, the optimum lag length ofaone isaselected from thearesult 

givenaby SchwarzaInformationaCriterion (SIC) and Akaike Information Criterion 

(AIC). Since the SIC and AIC provided a lowest lag length. Thus, theahighest 

degreeaof freedomacan be retained in theamodel. 

The regression model will be as below: 

 

Yt-1 = α + β1X1t-1 + β2X2t-1 + β3X3t-1 + β4X4t-1 + εt 

X1t-1 = Lagged value for KLCI 

X2t-1 = Lagged value for GOLD 

X3t-1 = Lagged value for WTI 

X4t-1 = Lagged value for CPO 
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4.5 Johansen-Juselius (JJ) Cointegration Test 

 

The data analysis carries on toaJohansen-Juselius (JJ) CointegrationaTest withathe 

optimumalag lengthabased onaSchwarz InformationaCriterion (SIC) and Akaike 

Information Criterion (AIC). Cointegration test is to identify whether there is long 

run effect between time series data or not (Johansen & Juselius, 2009). 

 

Model 1 (FKLI) 

Table 4.13 (Refer to Appendix 4.70) 

H0: There is no long run relationship between the variables. 

H1: There is long run relationship between the variables. 

 

Decisionarule: RejectaH0 ifaprobability valuealessathan significantalevel. 

Otherwiseadoanotareject H0. 

 

Conclusion: Doanot rejectaH0 sinceathedprobability value foraTrace statistic and 

Max-Eigen is higher than α =0.05. Hence, the variables are not co-integrated which 

implies that there is no long run relationship between the variables. 

 

 

 

 

Hypothesized 

No. of CE(s) 

 

Trace Max-Eigen 

Statistic 

Critical 

value 

(5%) 

p-value Statistic 

Critical 

value 

(5%) 

p-value 

r = 0 63.4753 69.8189 0.1444 26.9808 33.8769 0.2644 

r ≤ 1 36.4945 47.8561 0.3718 19.1183 27.5843 0.4054 

r ≤ 2 17.3762 29.7971 0.6122 10.7949 21.1316 0.6678 

r ≤ 3 6.5813 15.4947 0.6268 6.2845 14.2646 0.5570 

r ≤ 4 0.2968 3.8415 0.5859 0.2968 3.8415 0.5859 

Note:*denotes significant at 5% significant level. 
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Model 2 (KLCI) 

Table 4.14 (Refer to Appendix 4.71) 

Note:*denotes significant at 5% significant level. 

 

H0: There is no long run relationship between the variables. 

H1: There is long run relationship between the variables. 

 

Decisionarule: RejectaH0 ifaprobability valuealess thanasignificantalevel. 

Otherwiseado notarejectaH0. 

 

Conclusion: Doanotareject H0 sinceathe probabilityavalue for Trace statistic and 

Max-Eigen is higher than α =0.05. Hence, the variables are not co-integrated which 

implies that there is no long run relationship between the variables. 

 

For Model 1 and Model 2, the results showed that do not reject null hypothesis. The 

results can conclude that there is no long run relationship between the exchange rate 

and gold, WTI, CPO and FKLI (Model 1) or KLCI (Model 2). Unfortunately, the 

results are different with the previous studies which also had determined the long 

run relationship between exchange rate and FKLI, KLCI, gold, WTI and CPO. 

According to Aliyu (2009), a rise in crude oil price will cause the gross domestic 

product (GDP) to increase and eventually leads to an appreciation of exchangearate 

inathe longarun. Moreover, ChenaandaChen (2007) showed that an increase in oil 

prices will lead to an appreciation of the exchange rates in long run. Furthermore, 

Hypothesized 

No. of CE(s) 

 

Trace Max-Eigen 

Statistic 

Critical 

value 

(5%) 

p-value Statistic 

Critical 

value 

(5%) 

p-value 

r = 0 65.4905 69.8189 0.1055 28.4122 33.8769 0.1951 

r ≤ 1 37.0783 47.8561 0.3438 19.4423 27.5843 0.3811 

r ≤ 2 17.6360 29.7971 0.5930 10.6873 21.1316 0.6784 

r ≤ 3 6.9488 15.4947 0.5836 6.3228 14.2646 0.5721 

r ≤ 4 0.6259 3.8415 0.4289 0.6259 3.8415 0.4289 
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Bashar and Kabir (2013) have confirmed thatathe exchangearate is influenced 

byathe commodity prices in long run. 

 

On the other hand, there are some studies consistent with the results where there is 

no long run relationship between the variables. According to Solnik (1987) and 

Ozair (2006), they proved that there is no evidence could be found to show that 

there is a relationship between stock prices and exchange rates in the long run. 

 

 

4.6 Granger Causality Test 

 

Table 4.15: Resultsaof GrangeraCausalityaTest for Model 1 

Variable

aX 

Variable

aY 

Significance

aLevel, α 
P-valuee Decisions Conclusions 

lnFKLI lnEXR 0.10 0.0764 Rejecta H0. 
Granger 

cause. 

lnEXR lnFKLI 0.10 0.5768 Do not rejecta H0. 
Noagranger 

cause. 

lnKLCI lnEXR 0.10 0.0819 Rejecta H0. 
Granger 

cause. 

lnEXR lnKLCI 0.10 0.7595 Do not rejecta H0. 
Noagranger 

cause. 

lnGOLD lnEXR 0.10 0.6075 Do not rejecta H0. 
Noagranger 

cause. 

lnEXR lnGOLD 0.10 0.2803 Do not rejecta H0. 
Noagranger 

cause. 

lnWTI lnEXR 0.10 0.1769 Do not rejecta H0. 
Noagranger 

cause. 

lnEXR lnWTI 0.10 0.2974 Do not rejecta H0. 
Noagranger 

cause. 

lnCPO lnEXR 0.10 0.0444 Rejecta H0. 
Granger 

cause. 

lnEXR lnCPO 0.10 0.3445 Do not rejecta H0. 
Noagranger 

cause. 

lnKLCI lnFKLI 0.10 0.4510 Do not rejecta H0. 
Noagranger 

cause. 

lnFKLI lnKLCI 0.10 0.8238 Do not rejecta H0. 
Noagranger 

cause. 
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lnGOLD lnFKLI 0.10 0.5877 Do not rejecta H0. 
Noagranger 

cause. 

lnFKLI lnGOLD 0.10 0.4551 Do not rejecta H0. 
Noagranger 

cause. 

lnWTI lnFKLI 0.10 0.1116 Do not rejecta H0. 
Noagranger 

cause. 

lnFKLI lnWTI 0.10 0.2289 Do not rejecta H0. 
Noagranger 

cause. 

lnCPO lnFKLI 0.10 0.4747 Do not rejecta H0. 
Noagranger 

cause. 

lnFKLI lnCPO 0.10 0.0614 Rejecta H0. 
Granger 

cause. 

lnGOLD lnKLCI 0.10 0.7289 Do not rejecta H0. 
Noagranger 

cause. 

lnKLCI lnGOLD 0.10 0.4566 Do not rejecta H0. 
Noagranger 

cause. 

lnWTI lnKLCI 0.10 0.1978 Do not rejecta H0. 
Noagranger 

cause. 

lnKLCI lnWTI 0.10 0.2479 Do not rejecta H0. 
Noagranger 

cause. 

lnCPO lnKLCI 0.10 0.6719 Do not rejecta H0. 
Noagranger 

cause. 

lnKLCI lnCPO 0.10 0.0594 Rejecta H0. 
Granger 

cause. 

lnWTI lnGOLD 0.10 0.6839 Do not rejecta H0. 
Noagranger 

cause. 

lnGOLD lnWTI 0.10 0.8983 Do not rejecta H0. 
Noagranger 

cause. 

lnCPO lnGOLD 0.10 0.3587 Do not rejecta H0. 
Noagranger 

cause. 

lnGOLD lnCPO 0.10 0.5252 Do not rejecta H0. 
Noagranger 

cause. 

lnCPO lnWTI 0.10 0.1686 Do not rejecta H0. 
Noagranger 

cause. 

lnWTI lnCPO 0.10 0.6867 Do not rejecta H0. 
Noagranger 

cause. 
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Figure 4.1 Causality relationships among lnFKLI, lnKLCI, lnCPO and lnEXR 

 

     One way causality 

 

Figure 4.2 Causality relationships among lnFKLI, lnKLCI and lnCPO 

 

     One way causality 

 

Table 4.7 showed the result of Granger Causality for the research models in this 

paper. lnEXR are granger caused by lnFKLI, lnKLCI and lnCPO individually as 

per Figure 4.1 Asathearesult, thereais onlyaone wayagranger causalityapresented 

fromalnFKLI onalnEXR which is similar with the findings of Kim and Choi (n.d.) 

where stock futuresamarketamightalead the foreignaexchangeamarketawith certain 

level of relationship. 

 

There is a unilateral relationship from lnKLCI granger causes the lnEXR. 

Surprisingly, it has contrasted with the findings of Sevuktekin and Nargelecekenler 

(2007) whereby the researchers declared that there is bidirectional causality 

between the stock prices and exchange rates in Turkey for the period 1986 to 2006. 

Meanwhile, it onlyaexists oneaway grangeracausalityafrom lnCPOaon lnEXRaat 

10% levelaof significance. This result is parallel to Edward and Ahamed (1986) 
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which also supported the finding where the commodity export prices tend to 

unigranger the exchange rate. This is further supported by Ashfahany and Priyatna 

(2015) where the price of crude palm oil could affect the Rupiah and Ringgit.  

Whilst according to Figure 4.2, there is also a link where both lnFKLI and lnKLCI 

granger causes lnCPO. This finding can be backed by Rossi (2012) where the author 

found that a country’s domestic equity market has a significant predictive ability 

for the future global commodity price index.  

 

 

4.8 Conclusion 

 

As aaconclusion, thisachapter provides theadescriptiveaanalysis onavariables, 

diagnostic checking and inferential analysis. All the empirical results have been 

acquired through E-views 9. In addition, all the analysis and interpretation are being 

well delivered for each empirical result. Next chapter will be proceeded to 

summarize the whole research. 
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CHAPTERa5: DISCUSSION,aCONCLUSIONaAND 

IMPLICATIONSs 

 

 

5.0aIntroduction 

 

This research is focused on thearelationship between exchange rate and gold price, 

WTI price, crude palm oil price, FKLI or KLCI. In preceding chapters, this paper 

had conducted an assortment ofamethodologies to examine thepdata for this 

research. The first part will be focusing on the outline of statisticalaanalysis in 

chapter 4 with further explanations. The second section will discuss the 

majorafindings which the results are persistent with antecedent studies. 

Nextasection is discussing theaimplications of study which outline some 

recommendations to theagovernment. In addition, limitations and recommendations 

of this study will be presented for the future research. Lastly, this chapter will be 

end up by conclusion of summarize on this research. 

 

 

 

5.1aSummaryaof StatisticalaAnalysis 

 

Thisasection is discussing theaoutcome of allaempirical tests with some given 

summary tables. The results summarized are consists of diagnostic checking, OLS, 

unitsrootstest, Johansen-JuseliussCo-integrationsTest and GrangersCausalitysTest. 
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Table 5.1 Summaryaof DiagnosticaChecking 

Problems ofaEconometric Results 

Normally Distribution Error term is normally distributed.  

Multicollinearity The model has no serious multicollinearity. 

Heteroscedasticity The model has no heteroscedasticity. 

Autocorrelation The model has no autocorrelation.  

Unit Root Test The data series for each variable are stationary. 

Model Specification Error No model specification error. 

 

Table 5.1 indicates the summary of diagnostic checking in this study. Based on 

results, it shows that both models are considered correctly specified and error terms 

are normally distributed. Both econometric models demonstrate that there has no 

perfect multicollinearity problems, autocorrelation problems and heteroscedasticity 

problem at 10% levels of significance. The results for all series variables are 

stationary. According to Gujarati (2009), the results are fulfilling the 

assumptionsaof classicalalineararegressionamodel (CLRM). Furthermore,athe 

econometric modelsaof this study are considered as Best Linear Unbiased 

Estimators (BLUE) and imply that all hypothesis carried areavalid.  

 

 

Table 5.2: Summary of OLS Regression and Consistency Journals 

T - Test 

Variables Result Consistency Inconsistency 

lnFKLI Positive significant at 10% 

levels of significance 

- - 

lnKLCI Positive significant at 10% 

levels of significance 

Aggarwal (1981) 

Najang and Seifert 

(1992) 

Sevuktekin and 

Nargelecekenler 

(2007) 

Franck and Young 

(1972) 

Frenkel (1976) 

Ajayi and 

Mougoue (1996) 

Soenen and 

Hennigar (1988) 
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Ajayi and 

Mougoue (1996) 

lnGOLD Negative significant at 5% 

levels of significance 

Beckmann, Czudaj 

and Pilbeam 

(2015) 

O’Connor and 

Lucey (2012) 

Yang and Hamor 

(2014) 

lnWTI Negative significant at 1% 

levels of significance 

Zhang, Fan, Tsai 

and Wei (2008) 

Brahmasrene, 

Huang and 

Sissoko (2014) 

Akram (2009) 

Turhan, 

Hacihasanoglu and 

Soytas (2012) 

Brayek, Sebai and 

Naoui (2015) 

Cifarelli and 

Paladino (2010) 

Wu, Chung and 

Chang (2012) 

Bergvall (2004) 

Chen and Chen 

(2007) 

Huang and Guo 

(2007) 

Lizardo and 

Mollick (2010) 

Amano and Van 

Norden (1998) 

Bénassy-Quéré et 

al., (2007) 

Narayan, Narayan 

and Prasad (2008) 

Nikbakht (2010) 

lnCPO Negative significant at 

10% levels of significance 

Ashfahany and 

Priyatna (2015) 

Edwards and 

Ahamed (1986) 

- 

 

Table 5.2 indicates the relationship between exchange rate and FKLI/ KLCI, Gold, 

WTI and CPO. Based on the results, KLCI is individually positive related with 

exchange rate which in line with the studies of Aggarwal (1981); Najang and Seifert 

(1992); Sevuktekin and Nargelecekenler (2007); Ajayi and Mougoue, (1996). Gold 

prices tend to have inverse relationship with exchange rate that has been proved by 

Beckmann, Czudaj and Pilbeam (2015); O’Connor and Lucey (2012). In addition, 
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Zhang, Fan, Tsai and Wei (2008); Brahmasrene, Huang and Sissoko (2014); Akram 

(2009); Turhan, Hacihasanoglu and Soytas (2012); Brayek, Sebai and Naoui (2015) 

are found that the WTI is negatively affect the exchange rate which can prove the 

result of OLS test in this research. The result of CPO and exchange rate are 

significant negative relationship. This outcome is supported by studies from 

Ashfahany and Priyatna (2015) and Edwards and Ahamed (1986) who found CPO 

is positive related with exchange rate in denominated countries.  

 

 

Table 5.3: Summary of Johansen Co-integration Test and Consistency Journals 

Johansen Co-integration Test 

Dependent 

Variables 

Independent 

Variables 

Results Consistency Inconsistency 

lnExr lnFKLI No long-Run 

relationship 

- Wong et al. 

(2012) 

Unlu and Ersoy 

(2012) 

lnExr lnKLCI No long-Run 

relationship 

Nieh and Lee 

(2001) 

Morley (2002) 

Mishra (2004) 

Ibrahim (2000) 

Ibrahim and 

Aziz (2003) 

Bahmani-

Oskooe and 

Sohrabian 

(1992) 

Granger, Huang 

and Yang (2000) 

Smyth and 

Nadha (2003) 

Bhunia and 

Pakira (2014) 

Yau and Nieh 

(2009) 
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Kollias, 

Mylonidis and 

Paleologou 

(2010) 

Solnik (1987); 

Ozair (2006) 

Li and Huang 

(2008) 

Zhao (2010). 

lnExr lnGOLD No long-Run 

relationship 

Sujit and Kumar 

(2011) 

Bénassy-Quéré 

et al. (2007) 

Srinivasan and 

Karthigai 

(2014) 

Eric and Robert 

(2006) 

lnExr lnWTI No long-Run 

relationship 

Mukhriz (2009) Chen and Chen 

(2007) 

Aliyu (2009) 

Oriavwote and 

Eriemo (2012). 

lnExr lnCPO No long-Run 

relationship 

- Sidek, Yusoff, 

Ghani and 

Duasa (2011) 

 

 

Following is the Johansen co-integration test, there has no long run relationship 

between exchange rate and FKLI/KLCI, Gold prices, WTI prices and CPO prices. 

Result shows exchange rate and FKLI has no long term relationship. It is contradict 

with the studies of Unlu and Ersoy (2012) and Wong et al. (2012) who found they 

are long run related. Furthermore, Nieh and Lee (2001); Morley (2002); Mishra 

(2004); Ibrahim (2000); Ibrahim and Aziz (2003) foundathatathere has noalong 

runarelationship betweenaexchange rateaand KLCI. Gold prices are not co-
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integrated with exchange rate, this result is consistent with research from Sujit and 

Kumar (2011). In addition, the result of co-integration test has found there has no 

long run relationship between WTI and exchange rate which can be proved by 

Mukhriz (2009). Lastly, the outcome for the exchange rate and CPO are not aligning 

with study of Sidek, Yusoff, Ghani, and Duasa (2011).  

 

 

Table 5.4: Summary of Granger Causality Test and Consistency Journals 

Granger Causality Test 

Variables Results Consistency Inconsistency 

lnExr lnFKLI No granger cause. - Takvor (2010) 

lnExr lnKLCI No granger cause. Ibrahim (2000) 

Chen, Agrusa, 

Krumwiede and 

Lu (2012) 

Lean, Narayan 

and Smyth  

(2011) 

Ramasamy and 

Yeung (2002) 

Lee and Yang 

(2012) 

Pan, Fok and 

Liu (2007) 

lnExr lnGOLD No granger cause. - Meese and 

Rogoff (1983) 

Engel and West 

(2005) 

Cheung, Chinn 

and Pascual 

(2005) 

Rogoff and 

Stavrakeva 

(2008) 

Chen, Rogoff 

and Rossi 

(2010) 

Rossi (2013) 
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lnExr lnWTI No granger cause. - Meese and 

Rogoff (1983) 

Engel and West 

(2005) 

Cheung, Chinn 

and Pascual 

(2005) 

Rogoff and 

Stavrakeva 

(2008) 

Chen, Rogoff 

and Rossi 

(2010) 

Rossi (2013) 

lnExr lnCPO No granger cause. - Meese and 

Rogoff (1983) 

Engel and West 

(2005) 

Cheung, Chinn 

and Pascual 

(2005) 

Rogoff and 

Stavrakeva 

(2008) 

Chen, Rogoff 

and Rossi 

(2010) 

Rossi (2013) 

lnFKLI lnExr Granger cause. Takvor (2010) 

Chan, Chan and 

Karolyi (1991) 

- 
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 Lee and Linn 

(1994) 

Crain and Lee 

(1999) 

lnKLCI lnExr Granger cause. Hatemi-J and 

Irandoust (2002) 

Badhani, 

Chhimwal and 

Suyal (2009) 

Agrawal, 

Srivasta and 

Srivasta (2010) 

Govind and Dash 

(2012) 

Chen, Agrusa, 

Krumwiede and 

Lu (2012) 

Lean, Narayan 

and Smyth  

(2011) 

lnGOLD lnExr No granger cause. - Chen and 

Rogoff (2003) 

Chen (2004) 

lnWTI lnExr No granger cause. - Chen and 

Rogoff (2003) 

Chen (2004) 

lnCPO lnExr Granger cause. Chen and Rogoff 

(2003) 

Chen (2004) 

- 

 

Based on the results of Granger causality test, it shows that exchange rate not likely 

to granger cause all independent variables. These results are on par with the research 

of Takvor (2010); Ramasamy and Yeung (2002); Meese and Rogoff (1983); Engel 

and West (2005) and Cheung, Chinn and Pascual (2005).  This paper found that 

gold and WTI do not granger cause exchange rate which is opposite with studies of 

Chen and Rogoff (2003) and Chen (2004). Nonetheless, the causality relationship 

exists from FKLI, KLCI and CPO to exchange rate. This result can be proved by 

research from Takvor (2010); Chan, Chan, and Karolyi (1991); Hatemi-Jaand 
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Irandoust (2002); Badhani, Chhimwal, and Suyal (2009) and Chen and Rogoff 

(2003).  

 

 

Table 5.5 Consistency of Result with Theories Reviewed 

Relevant Theoretical Model 

 
Purchasing 

Power Parity 

(PPP) 

Efficient 

Market 

Hypothesis 

(EMH) 

The Gold 

Price: A 

Global 

Required 

Theory 

Discounted 

Cash Flow 

model 

FKLI - Consistent - - 

KLCI - Consistent - - 

GOLD - - Consistent - 

WTI Consistent - - Consistent 

CPO - Consistent - - 

 

 

The functions of PPP theory can be explain in all variables except FKLI and KLCI.  

It is support by several studies which includes Alba and Papell (2005); Krugman 

and Obstfeld (2009); Mémoire (2013) and Diebold, Husted & Rush (1991). Theory 

of EMH can be applied in all variables. The results are consistent with studies of 

Waud (1970); Scholes (1969); Fama (1970); Roll (1972) and Danthine (1977).  

According to research of Ghosh, Levin, McMillan, and Wright (2002); and Faugere 

and Erlach (2005), their studies are proved that Global Required Theory can be used 

in gold prices. Several studies had found that the discounted cash flow can be 

applied in exchange rate, FKLI, KLCI and WTI which are Basher et al. (2012) and 

Kvalevåg (2009). 
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5.2 Major Findings 

 

 

5.2.1 FKLI 

 

This study found that FKLI is positive and significant in explaining exchange 

rate. This is parallel with the finding of Kim and Choi (n.d.) where the authors 

implied thatafutures priceahas a strong explanatoryapowerain forecasting one 

nation’s currency exchange rate. Stock index futures market’s price discovery 

function enables them to have a significant effect on foreign exchange market. 

Stock index spot and futures market became a sound variable in explaining 

the exchange rate by receiving foreign investment (Park, 1999). Kim and Choi 

(n.d.) further supported the results which stating that the authorities could curb 

imminent shock and stabilize the foreign exchange market with appropriate 

measures if a drastic change in stock index futures market is observed. In short, 

this is conclusive to imply that FKLI is a significant in explaining the 

exchange rate.  

 

FKLI found out to have a positive relationship with the exchange rate of 

Malaysian Ringgit. This implied that an increment in the FKLI will lead to an 

appreciation in the value of Ringgit Malaysia. To add, Smith (1992) also 

found a significant positive relationship between stock prices and exchange 

rates. Smith (1992) study’s findings sided with Solnik (1987) and Aggarwal 

(1981), in which they found that exchange rate is positively affected by the 

stock market. As stock index futures are future contracts on a particular stock 

index, both the stock index futures and stock index will share the same 

movement (Product services and properties of FKLI, 2015).  

 

By performing Johansen-JuseliusaCo-integrationatest, this paper failsato 

detect longarun relationship betweenaFKLI and exchange rate of Malaysia’s 

currency. Nonetheless, Wong et al. (2012) and Unlu and Ersoy (2012) did not 

face the same problem and obtained a long run relationship between the 
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variables mentioned earlier by using evidence from Turkish Lira/United 

States Dollar. 

 

Moreover, this research found that FKLI granger causes the exchange rate of 

USD/MYR in a unilateralacausalityarelationship. Itaisadetermined that stock 

index futures market has an influence on exchange rate. This result is agreed 

with the study of Takvor (2010) where stock futures is likely to granger cause 

one nation’s currency. The reason behind is when Malaysia stock market are 

well performed, either local or foreign funds tend toainvest moreafunds which 

boost the demandaand valueaof Ringgit Malaysia. With that, the value of 

Ringgit Malaysia will soar up due to an increasing demand of the currency. 

Malaysia as a rapid growing country fuelled by the export diversification and 

increasing foreign and domestic investment (International Monetary Fund, 

2006), a massive inflow of capital had led the Kuala Lumpur Composite Index 

to trade above 1,300 level in year 1994. With such macroeconomic 

environment, Kim and Choi (n.d.) suggested that the linkage between both 

domestic spot and futures market and foreign exchange market will be further 

enhanced.  

 

By referring to the result in this research, the stock price information is 

explainable in the movement of exchange rate. According to Efficient Market 

Hypothesis, asset prices in the market should reflect all of the new information 

merged in market activities and security prices with analysis of present and 

past data where investors are unable to over perform the market since 

prediction of future to avoid risk is not applicable (Naseer & Tariq, 2015). 

This is accordant with the findings of Beechey, Gruen and Vickery (2000) 

where the EMH is the ultimate and strongest theory in explaining in asset price 

information in using stock and foreign exchange markets. 
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5.2.2 KLCI 

 

Referring to the Table 5.2, the result shows that the KLCI has a positive and 

significant relationship with exchange rate (USD/MYR). The result is 

consistent with some previous researches which mean that the stock price and 

exchange rate have a significant relationship (Nieh & Lee, 2001; Morley, 

2002; Mishra, 2004). Unfortunately, there is some researchers show that their 

results are inconsistent with this research. According to Franck and Young 

(1972), it states that there is no significant relationship between stock price 

and exchange rate. 

 

Furthermore, Table 5.2 showed that the KLCI has a positive relationship with 

exchange rate (USD/MYR). This result is consistent with some researchers 

such as Aggarwal (1981); Najang and Seifert (1992); Ajayi and Mougoue 

(1996); and Sevuktekin and Nargelecekenler (2007). The boosting of KLCI 

attracts more investors to invest, thus the demand for the Malaysian Ringgit 

and domestic assets increase. When the demand for a specified currency 

increase, the value of the currency will appreciate, hence the value of 

Malaysian Ringgit appreciates. This shows a positive relationship between the 

KLCI and the values of Malaysian Ringgit. 

 

Moreover, this research proceeds to Johansen co-integration test to determine 

whether there is a long run relationship between exchange rate (USD/MYR) 

and KLCI. The result shows that the exchange rate and KLCI are not co-

integrated which mean that there is no long run relationship between exchange 

rate (USD/MYR) and KLCI. The result of this study is consistent with Nieh 

and Lee (2001); Morley (2002); Mishra (2004); Ibrahim (2000), Ibrahim and 

Aziz (2003); and Bahmani-Oskooe and Sohrabian (1992) in which the 

exchange rate does not has long run relationship with the stock market. On 

the other hand, there are some researchers showed the different result from 

this research in which the exchange rate has the long run relationship with 

stock market performance such as Bhunia and Pakira (2014); and Yau and 

Nieh (2009).  
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Furthermore, this research proceeds to Granger causality test to determine the 

causality effect between the exchange rate and KLCI. The result shows that 

the KLCI is unilateral cause effect to exchange rate. This result is parallel with 

Hatemi-J and Irandoust (2002); Badhani, Chhimwal, and Suyal (2009); 

Agrawal, Srivasta, and Srivasta (2010); and Govind and Dash (2012). This is 

because when KLCI performs well, it will attract foreign investor to invest in 

Malaysia stock market; hence, the demand for Malaysian Ringgit will increase, 

the value of the currency will appreciate and vice versa.  

 

By referring to the result in this research, the stock price information is 

explainable in the movement of exchange rate. According to Efficient Market 

Hypothesis, asset prices in the market should reflect all of the new information 

merged in market activities and security prices with analysis of present and 

past data where investors are unable to overperform the market since 

prediction of future to avoid risk is not applicable (Naseer & Tariq, 2015). 

This is accordant with the findings of Beechey, Gruen and Vickery (2000) 

where the EMH is the ultimate and strongest theory in explaining in asset price 

information in using stock and foreign exchange markets. 

 

 

5.2.3 Gold Price 

 

Through this research, gold price is negative and significant in explaining the 

exchange rate USD/MYR. This indicates that gold price have relationship or 

impact on the exchange rate. This result is consistent with Beckmann, Czudaj 

and Pilbeam (2015); O’Connor and Lucey (2012); and Omag (2012) results. 

Therefore, the current changes in gold prices and exchange rates in developed 

and developing countries, gold is to been used as an alternative investments 

compared to other securities in investments field. In addition, gold is 

considered one of the commodity that under investment instrument which 

could protect investors from particular risks (Omag, 2012). In meantime, the 

major reason behind the relationship of gold and exchange rate is that gold 

can be used as a hedge against the adverse exchange value of US dollar as 
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suggested by Nair, Choudhary and Purohit (2015). Gold is often considered 

as a reliable investment avenue for long-term savings or investment portfolio 

and investors always seek for any protection to their investment, and gold has 

acted as a reliable asset (Srinivasan & Karthigai, 2014). 

 

On the other hand, gold price presents a negative impact on the exchange rate. 

According to Omag (2012) research’s result, gold prices and particular 

currencies that including dollar have an inverse relationship in explained by 

the law of one price. In meantime, The World Gold Council has announced 

that there is strong negative correlation between a chosen country dollar 

exchange rate and dollar gold price that proved by weekly data on gold price 

and some individual country currencies in Europe from 1971 to 2002 (Raja, 

2008).This also indicates that if US dollar’s exchange value decreases, it take 

more US dollars to buy gold, which the gold’s value has been increased (Nair, 

Choudhary & Purohit, 2015). 

 

Moreover, Johansen-JuseliusaCo-integrationatest (JJ test) is toainvestigate 

the longarunarelationship between thesdependent variable and the selected 

independent variable which are the exchange rate of USD/MYR and gold 

price respectively. After the test has been run through in this research, the 

result is parallel with Sujit and Kumar (2011); and Sinton (2014). Further 

explain in Jakarta, gold price and U.S Dollar exchange rate do not exists a 

long term association between these two variables said by Sinton (2014).On 

the contrary, JJ test mainly determined out the result there are more long run 

relationship between gold price and exchange rate in this research which are 

consistent with Bénassy-Quéré et al. (2007); Srinivasan and Karthigai (2014); 

and Eric and Robert (2006). This indicates that, there are possibilities of 

limitation for JJ Test in the gold price towards the exchange rate in this 

research.  

 

Moreover, GrangeraCausalitystest was conducted to inspect thealeadalag 

relation betweenathe exchangearate ofaUSD/MYR and goldaprice. 

Thearesult from this research shown gold does not granger cause the exchange 
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rate of USD/MYR and vice versa. This is inconsistent with the findings of 

Hsiao, Liang and Ming (2013) that there is unidirectional causality 

relationship. This indicates that gold price and exchange rate remain 

considerably independent from one another in short period. In addition, the 

increasing gold price will cause the exchange rate of USD/MYR to decrease. 

However, it indicates that, gold price only has impact towards the US Dollar, 

due to the safe heaven characteristics of gold price against the US Dollar 

(Yang & Hamori, 2014). In other words, at one instance, a weaker gold price 

implied a strong US Dollar. Thus, the movement of USD/MYR fluctuates in 

the market. Nevertheless, the original value of Malaysian Ringgit might not 

affect by the gold price movement, this is because the value of Malaysian 

Ringgit remain constant in other currency pair. For example there is a huge 

change in the gold price in 2011, from 1882.96 to 1623.79 per ounce USD or 

13.76% in date of 2nd of September to 30th of September (refer to Appendix 

5.1) (Bloomberg BusinessaPlatform, n.d.). In contrary, SGD/MYR has a 

change in 1.25% only from 2nd of September to 30th of September (refer to 

Appendix 5.2) (Investing.com, 2016). Inathe end, it is convincing to imply 

that there is no granger causality between the gold price and the value of 

Malaysian Ringgit.  

 

On the other hand, results that indicated by Granger Causality test are mainly 

showing there are granger cause between the exchange rate of USD/MYR to 

gold price and vice versa which are inconsistency with Meese and Rogoff 

(1983); Engel and West (2005); Cheung, Chinn and Pascual (2005); Rogoff 

and Stavrakeva (2008); Chen, Rogoff and Rossi (2010); and Rossi (2013) for 

exchange rate to gold price and Chen and Rogoff (2003); and Chen (2004) for 

the gold price to the exchange rate. From the finding of this research, the 

results implied that the exchange rate of USD/MYR and gold price are 

causality between each other, due to gold is an alternative investment 

mechanism during the period of negative market in the exchange rate of 

USD/MYR in this country. Investors tend to disinvest into exchange rate of 

USD/MYR due to decline in the value and reinvest into the gold market.  
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Likewise, the finding of this research is consistent with the Required Yield 

Theory (RYT) that developed by Faugere (2005) to evaluate gold and discover 

itsareturn. This theory determines thataonce the price of gold is directly 

influenced by the expected yield, it makes the changes in exchange rate 

movement. Therefore, if the investors tend to invest into alternative 

investment when the exchange rate of USD/MYR is declined in the market, 

gold is the one of the safe heaven investment to invest in and hedge the risk 

compared to other investment (Yang & Hamori, 2014). 

 

 

5.2.4 Crude oil price 

 

Theoretical framework that developed by Golub (1983) (as cited in Basher, 

Haug, & Sadorsky, 2012), there is a relationship between crude oil prices 

(WTI) and exchange rate volatility spread under the circumstance that oil is 

quoted in USD. Therefore, the fluctuations of the oil prices may influence the 

exchange rate behavior of the trading countries through USD (Salisu & 

Mobolaji, 2013).  

 

Majority of the existing researches (Wu, Chung & Chang, 2012; Dawson, 

2007; Selmi, Bouoiyour & Ayachi, 2012; Ghosh, 2011) pointed out that there 

is a significant negative relationship between crude oil prices and exchange 

rate is consistent with the result of this study which is match with the result. 

The result shows that an increase in oil prices will lead to a depreciation of 

the exchange rates. Several factors are explainable in the deprecation of 

Ringgit Malaysia. Crude oil is one of important exports in Malaysia; a 

decrease of crude oil prices is affecting the exchange rate of USD against 

MYR. Crude oil prices fall due to high production of oil and oversupplied 

situation exist. According to Tang (2015), cheap crude oil prices not a win-

win situation for Asian countries. The report stated that a low the crude oil 

prices will have a negative impact on Malaysia’s fiscal balance and trade. 

Hence, a decrease of crude oil prices will influence an appreciation of 

exchange rate of USD against MYR.  
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Johansen Co-integration Test used in this research to indicate relationship 

between crude oil prices and exchange rate in the long-run. The research by 

Ghosh (2011) using daily data from year 2007 to 2008 shows that there is 

negative correlation between oil prices and currency. On top of that, Mukhriz 

(2009) comment that Pedroni (1998) failed to find an evidence to proof that 

thereais noalong-runarelationship betweenacrude oil pricesaand 

exchangearate in the research. 

 

Moreover, GrangeraCausalityatest was carried to determine the causality 

relation between the exchange rate USD/MYR and crude oil prices. The 

finding from this research, there is no causality relation between crude oil 

prices and exchange rate which is consistent with Osuji (2015). Ozturk, 

Feridun, and Kalyoncu (2008)’s result performed that crude oil prices does 

not granger cause to exchange rate. Conversely, the result shows that the 

exchange rate causality by crude oil prices which is inconsistency with the 

research of this study (Meese & Rogoff, 1983; Engel & West, 2005). No 

causality between crude oil prices to exchange rate indicates that the past data 

of crude oil price is unable to predict the movement of Ringgit Malaysia. 

Reuters (2013) reported that Malaysian stock market soared about 8 

percentages to a historical high after the rulling coalition has won the 13rd 

election. In other words, the upward trend of the exchange rate of USD against 

MYR is probably explainable by the political stability environment in 

Malaysia but not crude oil prices.   

 

The results from this research showed that Purchasing Power Parity holds 

between the crude oil price and exchange rate. Mémoire (2013) studied the 

relationship between crude oil or energy prices and exchange rate in Canadian 

during a period from 1999 to 2011. An increase in oil prices leads to an 

appreciation of CAD/USD exchange rate significantly when outside the parity 

area. However, once it is in parity area, the increment in oil prices does not 

have any substantial effect on the movement of CAD/USD exchange rate 

(Mémoire, 2013). It can also be interpreted in a way of the difference in the 
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inflation rates is always equal with the percentage of appreciation or 

depreciation of the exchange rate (Alba & Papell, 2005). 

 

This study also found the ability of crude oil price in discovering the exchange 

rate where Discounted Cash Flow valuation method was applicable. Exchange 

rates can be affected directly by crude oil price by applying future cash flows 

or indirectly effect on the interest rate used by discount the future cash. 

Increasing of oil prices can be influence consumers’ purchasing power and 

consumers need consume higher prices for final goodsaandaservices. 

Therefore, theademand ofathe final goodsaandaservices will decrease and the 

profit will reduce as well and it may leads to the currency depreciation (Basher 

et al, 2012). 

 

 

5.2.5 Crude Palm Oil (CPO) Price 

 

Based on the result, it indicates that exchange rate (USD/MYR) is significant 

affected by movement of crude palm oil prices. By using samples of 33 

developing countries, Bodart, Candelon and Carpantier (2015) implies that 

real exchange rate and commodities prices are greatly related. Once again has 

confirmed that CPO price can influence the exchange rate. They also proved 

that there is positive relationship between real exchange rate and price of 

exported commodities in exporting countries which consists of Algeria, 

Ecuador and Venezuela.  

 

The findings is consistent with earlier researches Chen and Rogoff (2003); 

Broda (2004) and Coudert, Couharde and Mignon (2008), raise in world price 

of commodities are associated with an appreciation of real exchange rate in 

exporting countries. The outcome in this study is consistent with these 

researches.The result of this study shows the relationship between exchange 

rate and crude palm oil (CPO) price is negative. It implies that when price of 

CPO increase the exchange rate (USD/MYR) will tend to decrease. Reduction 

in exchange rate (USD/MYR) implies either the appreciation in RM or 
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depreciation in USD. Thus, an increment in the Malaysia CPO price will lead 

to an appreciation in Malaysian Ringgit. Higher market price of CPO due to 

growth of demand and it leads to expand in exports volume. This will generate 

earnings from foreign currencies and demand of local currencies increase. The 

more foreign exchange earnings gain, the exporters able to exchange more 

foreign currencies for local currencies. Furthermore, the result is in par with 

the findings of Ashfahany and Priyatna (2015); Edwards and Ahamed (1986) 

and Bashar and Kabir (2013).  

 

By conducting Johansen-JuseliusaCo-integrationatest, this study failed to 

detect whether CPO price has longarun relationshipawith exchange rate.aThe 

research found CPO price tend to granger cause to exchange rate but not vice 

versa (unidirectional). It is align with research form Chen and Rogoff (2003) 

and Chen (2004) who examined movement of exchange rate can be forecasted 

by CPO price. Nevertheless, the outcome are contradicted with the studies of 

Meese and Rogoff (1983); Engel and West (2005) and Cheung, Chinn and 

Pascual (2005) (as cited in Zhang, Dufour and Galbraith, 2013). They found 

exchange rate likely to granger cause price of CPO by conducting Granger-

causality Test.  

 

The result is consistent with Efficient Market Hypothesis which proposed that 

the movement of market value reflects to any new available information. In 

general, the market is consider efficient with respect to some information, if 

the price of security in not affected by disclosing that information to market 

participant. 

 

Kohlscheen, Avalos and Schrimpf (2016) found that there is a statistically and 

economically significant between commodity prices and exchange rates 

where the commodity prices tend to provide a better prediction than other 

standard models.  In other words, the price information of commodity prices 

such as crude palm oil will reflect in the movement of the exchange rate. 
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5.3 Implication of study 

 

There are various implications this research paper would like to suggest to the 

policy maker, practitioners like Federal Government Malaysia and Bank Negara 

Malaysia, Multinational Enterprises (MNE), Investors who mainly are the bankers, 

hedges, arbitrages and speculators, and also the academic researchers. Furthermore, 

this research paper also served as a direction for Malaysia investors who are 

interested to invest in foreign exchange market in Malaysia, somehow in meantime 

have to concern to the risk due to the volatility of the exchange rate movement. 

 

 

5.3.1 Implication on Policy Maker 

 

Policy maker mainly are the member who from board of directors with the 

authority to set the policy framework of an organization or in the government 

or Official Monetary Authorities (OMA) and currency policy maker. This 

study may provide a proper guideline to these parties to have a wise idea for 

their decision making towards the policies. Especially for currency policy 

maker, they have to concern about two interrelated choices which are focus 

on exchange rate regimes to manage well the exchange rate against others 

nation’s currency and the price level of the exchange rate (Princeton 

University Press, n.d.). Moreover, the changes in FKLI, KLCI, gold prices, 

crude oil prices (WTI) and crude palm oil prices (CPO) that can affect the 

exchange rate which is one of the main concern under the economic factors 

that might influence the economic in this country. As the result shows that 

there are positive and significant between the FKLI and KLCI against the 

exchangearate of USD/MYR. In meantime, the gold price, crudeaoilaprice 

and crude palm oil price which have a negative and significant towards the 

exchange rate of USD/MYR in this country. This indicates that the Malaysia 

Price Indexes movements have parallel towards to the exchange rate of 

USD/MYR which brings that if there is an increase in the FKLI and KLCI, 

the exchange rate of USD/MYR will increase in the movement. In order to 
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analyze the optimal monetary policy, a small open economy model which 

focus on whether the exchange rate stability should be part of monetary policy 

strategy (De Paoli, 2009).Thus, policy makers have to concern on the 

movement of the indexes and the movement of the commodities prices that 

might influence the foreign exchange market before make any decision on the 

policy making procedure in Malaysia. 

 

In this case, the Bank Negara Malaysia (BNM) as well as the Economic 

Planning Unit (EPU) of the Prime Minister’s Department may access the 

results of this research to revise and alter their monetary policies and budget 

allocation strategy in achieving economical targets thus attaining the 2020 

Vision as a high-income country and financial hub among the third world 

countries. In this ever-changing global economic environment, it is essential 

for the policy makers to grasp and have their own set of criterion in setting 

policies to stabilize their domestic currency rate. The economy of a country is 

somehow hanging by a thread which is the country’s currency.  

 

To be exact, this research may suggest that the policy makers to pay more 

attention to the price level of crude oil price while formulating any monetary 

or fiscal policies as well as its government annual budget. Since the crude oil 

price not only affect the Malaysians’ living cost but also give an impact 

towards the movement of the exchange rate. Therefore, this research might 

suggest that policy makers to take appropriate measures to maintain the value 

of Ringgit Malaysia. For example, using both stock and derivatives market to 

observe and foresee the possible movement of Ringgit Malaysia while 

monitoring the commodity prices closely. It is advisable to formulate 

monetary policies that improve the stock market performance by increasing 

its foreign direct investment thus boosting the value of Ringgit Malaysia. 

Lastly, precautions are the best tool in fighting potential market downturn.  
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5.3.2 Implication on Investors 

 

Investors usually are the individual have savour in the investment field , from 

this research paper, the investors are mainly from bankers, hedges, arbitrages 

and speculators that have interest in the foreign exchange market. Hence, this 

research paper may provide investors the important information that might 

influence their critical financial decision making towards the investment in 

the foreign exchange market. Somehow, investor is an individual consist of 

sentiment that might have connection with the exchange rate return as well as 

to the exchange rate fundamental said by Menkhoff and Rebitzky (as cited in 

Heiden, Klein & Zwergel, 2013). As the result shows under this research 

paper, there are significantly relationship betweenathe independentavariables 

towards theadependentavariable which isamainly concern byathe investors 

regarding the exchange rate of USD/MYR in this country. The empirical 

results showed that gold price is negatively related with the movement of 

USD/MYR. This may show that the investors is suggested to protect their 

investments or portfolio in Gold as it act as a safe haven theoretically since 

the fluctuation of gold price is inverse with the movement of the exchange 

rate.   

 

In Malaysia context, this might be beneficial towards the institutional 

investors such as Khazanah Nasional Berhad, Employees Provident Fund 

(EPF), Permodalan Nasional Berhad as well as international hedge funds in 

placing their position across the market. The capital flow from institutional 

funds is likely to support and fuel a country’s economic growth. With that, it 

might bring a bigger concern about the volatility and the risk of this pair of 

the exchange rate for those investors to forecast the exchange rate level in 

future. At this instance, the institutional investors may rely on this forecasting 

model to aid them in their decision making process whether to invest 

domestically or channel their capital to other financial markets to generate 

more return and minimizing the portfolio risk. Hence, this research may 

suggest the investors to look for other hedging mechanism in hedging the 
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unfavourable movements of exchange rate of USD/MYR such as derivative 

financial or commodity products.  

 

As the both stock index and stock index futures and exchange rate of 

USD/MYR are significantly positive correlated, this research suggest that 

investors may adjust their asset allocation strategy by using them  as the 

currency rate tracker.  

 

 

5.3.3 Implication on Multinational Enterprises (MNE) 

 

MNE mainly are the firms that organize their business activities abroad the 

country or globally. In short, they might involve themselves into the foreign 

exchange rates which will further influent their decision making on their 

business trading. A study has found the movements and volatility in exchange 

rates that can affect the investments by multinational enterprises (MNEs) 

across international borders. However, foreign direct investment (FDI) can be 

determining the respective role of exchange rate levels and volatility in 

exchange rate (Lee & Min, 2011).The volatility of the exchange rate is biggest 

concern towards their business trading under cost and profit for them. This 

research may help MNE have a guideline that shows how’s the movement of 

the indexes and the commodities prices that significantly influence the 

exchange rate of USD/MYR. Moreover, especially for those MNE have to 

involve their business trading under this pair of the exchange rate, which 

might bring much bigger concern on it and take action to hedge the risk of the 

exchange rate of USD against MYR. In order to avoid the lost in the business 

trading, MNE need to be concern about the movement of the FKLI and KLCI 

and the movement of the commodities prices in this country. 

 

As the trading activities hold the lifeline of the country, forecasting the 

movement of the exchange rate by using sound factors is imminent. This 

research might provide the MNE another approach in understanding the 

behavior of the Malaysian Ringgit where they can adjust their business 
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strategy in multinational trading. The entrepreneurs might use the commodity 

products to safeguard their business transactions such as crude palm oil.   

 

 

5.3.4 Implication on Academician 

 

In this research paper, academicians are mainly from those individual who 

have more interest on the foreign exchange market. Thus, this research paper 

helps those researchers focus on the study of the relationship between the 

exchange rate of USD against MYR with the FKLI and KLCI which under 

Malaysia stock index market and the commodities prices like gold, crude oil 

price and crude palm oil price. Hsing (2010) has found the determination for 

a pair of exchange rate which is USD/AUD and he discovers the uncovered 

interest rate parity model reflects the exchange rate is the best tools, and 

followed by Purchasing Power Parity (PPP), flexible price monetary and 

Mundell Fleming models (as cited in Macerinskiene & Balciunas, 2013). As 

the result showed under this research paper, it shows there is positive 

relationship between the FKLI and KLCI towards the exchange rate of 

USD/MYR and it is significantly influence this pair of the exchange rate. In 

meantime, the commodities prices showing there is negative relationship with 

the exchange rate of USD/MYR which indicates that if there is increase 

movement in the commodities prices, it will bring down the exchange rate of 

USD/MYR. Hence, it might bring more interest on the study towards these 

two types of variables for the academic researchers in order to further enhance 

the exchange rate forecasting models and understanding the exchange rate 

behavior, market efficiency and other related topics (Levich, 1983). 

 

 

5.4 Limitation of the Research 

 

In an imperfection world, a research without limitation does not exist. Thus, every 

research has its own limitations in order to have a better outcome in the future. 
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Based on this research, there are several limitations that have to preclude in 

upcoming research. 

 

First and foremost, the period of the research has been limited due to financial crisis 

begun in year 2007. In order to avoid unstable data (which will eventually affect 

the reliability of the model) caused by financial crisis, the study period has been 

shortened to year 2009 until 2015 instead of beginning from year 2005. Meanwhile, 

FKLI data is only available from year 1996, even the data set has been extended, 

and the sample size of the research for yearly data is less than 30 observations. 

Consequently, monthly data has been adopted from year 2009 to 2015 in this 

research.  

 

Moreover, the original unit measurement of the commodity prices variables inathis 

researchasuch as prices ofagold, crudeaoil prices and crude palm oil prices are USD. 

In order to standardize the currency unit for regression model purpose, all the 

variable have been converted to USD/MYR excluding FKLI variable and KLCI 

variable are remain in index point basis. To standardize the unit measurement of the 

commodity variables, every single data of commodity variable has to multiply with 

the exchange rate of USD against MYR. At such circumstance, it may inaccuracy 

data may exist and the result may less accurate as well.  

 

On top of that, in this research only captured the stock market performance by using 

FKLI and FKCI. Unfortunately, this research has ignored the nature and the type of 

the stock in stock market Malaysia. In stock market Malaysia, there are many 

different types of securities and different effect towards the exchange rate of USD 

against MYR. To sum up, this research paper only applicable for Malaysia since 

variable FKLI and KLCI only in Malaysia’s stock market. Thus, most of the 

research are examined US, India and Japan but lack of the research on Malaysia. 

Hence, this research only provides information to Malaysia’s policy makers, 

multinational enterprise, investors and academician. 
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5.5aRecommendationsafor FutureaResearch 

 

To further extend thisaresearch topic, this research has provided some 

recommendations and suggestions that may help the future researchers. These 

recommendations could prevent the future researchers avoid to repeat the same 

problems as occurred in this research. Thus, these recommendations are very useful 

for the futurearesearchers to get aabetter resultain theirastudy by avoiding the 

problems mentioned in this research. 

 

Initially, this research is determining the relationship between exchange rate 

(USD/MYR) and FKLI, KLCI, GOLD, WTI and CPO in one model. Since the result 

failed in diagnostic checking such as multicollinearity, heteroscedasticity, 

autocorrelation problems, so the original model is divided into two models whereby 

the FKLI and KLCI are separated to pass the diagnostic checking. Hence, future 

researchers are encouraged in applying different data collection methods to find 

more historical data such as World Bank databases, Yahoo Finance, and other 

econometric website. Thus, future researchers may increase the number of 

observations other than monthly data such as daily, weekly and quarterly to get a 

better result in their research. 

 

Moreover, the movement of exchange rate (USD/MYR) is not only influenced by 

the five independent variables mentioned in this research. For future researchers 

may try to add some new independent variables to determine the movement of 

exchange rate (USD/MYR). Hence, it can obtain a better result to perform the 

volatility of exchange rate (USD/MYR). There are some examples of new 

independent variables suggested such as silver, rubber and other variables that may 

affect the price of Malaysian Ringgit or US Dollar.  Additional information can be 

put in to investigate the relationship between exchange rate (USD/MYR) and other 

new independent variables with the existing independent variables mentioned in 

this research. 

 

Furthermore, the result obtained in this research is only focus on the USD against 

MYR. It is suggested that one should study the current issue on the market condition, 
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market sentiment as well as current monetary policies in order to understand better 

on the future projection of the exchange rate movement. Hence, future researchers 

who are interested in study of changes in MYR are encouraged to focus on MYR 

against these other currencies such as British Pound (GBP) or Euro (EUR). For an 

example, since the United Kingdom decided to quit European Union which is voted 

by around 52% majority in United Kingdom (BBC News, 2016), the currencies of 

GBP and EUR is expected to have a large impact within these few years. Thus, 

future researchers may focus on other aspects from different currencies’ aspect to 

grasp a better understanding on the forex market. 

 

 

5.6 Conclusion 

 

As a conclusion, this study shown a significant relationship between exchange rate 

(USD/MYR) and five variables consist of FKLI, KLCI, gold price, crude oil price 

and crude palm oil prices. The econometrics approaches includes UnitaRootaTest, 

Johansen-JuseliusaCo-integrationaTest and GrangeraCausalityaTest has enable this 

researchato test the relationship. Limitationsaand recommendations provided in this 

study benefit to future researcher in enhancing the futurcontente studies. 
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APPENDICES 

 

Appendix 4.1: Descriptive Statistic of Common Sample 

 LNEXR LNFKLI LNKLCI LNGOLD LNWTI LNCPO 

Mean 1.183759 7.323149 7.325481 8.359758 5.575955 7.853707 

Median 1.166115 7.361375 7.367039 8.349872 5.618373 7.813439 

Maximum 1.426716 7.540622 7.538559 8.608819 5.867959 8.261502 

Minimum 1.077899 6.753438 6.776005 8.000756 5.006500 7.428074 

Std. Dev. 0.070852 0.194083 0.194165 0.145564 0.206120 0.177979 

Skewness 0.911140 -1.281224 -1.277642 -0.193321 -1.069798 0.267066 

Kurtosis 3.475462 4.182349 4.139207 2.449259 3.564832 2.622515 

       

Jarque-Bera 11.97034 26.87881 26.41702 1.528226 16.52707 1.443797 

Probability 0.002516 0.000001 0.000002 0.465747 0.000258 0.485829 

       

Sum 95.88451 593.1751 593.3639 677.1404 451.6523 636.1503 

Sum Sq. Dev. 0.401601 3.013442 3.016000 1.695100 3.398830 2.534110 

       

Observations 81 81 81 81 81 81 

 

Appendix 4.2: Normality Test - Jarque-Bera 
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Appendix 4.3: Multicollinearity Test for LnFKLI 

 

Dependent Variable: LNFKLI   

Method: Least Squares   

Date: 06/20/16   Time: 17:58   

Sample: 2009M01 2015M09   

Included observations: 81   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNKLCI 0.993252 0.005064 196.1283 0.0000 

LNWTI 0.009302 0.005529 1.682286 0.0966 

LNCPO 0.002731 0.005490 0.497450 0.6203 

C -0.026211 0.046155 -0.567898 0.5718 
     
     R-squared 0.998624 Mean dependent var 7.323149 

Adjusted R-squared 0.998571 S.D. dependent var 0.194083 

S.E. of regression 0.007338 Akaike info criterion -6.943466 

Sum squared resid 0.004146 Schwarz criterion -6.825222 

Log likelihood 285.2104 Hannan-Quinn criter. -6.896025 

F-statistic 18630.57 Durbin-Watson stat 1.150174 

Prob(F-statistic) 0.000000    
     
     
 

Appendix 4.4: Multicollinearity Test for LnKLCI 

 

Dependent Variable: LNKLCI   

Method: Least Squares   

Date: 06/20/16   Time: 17:59   

Sample: 2009M01 2015M09   

Included observations: 81   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI 0.996643 0.005729 173.9728 0.0000 

LNGOLD 0.019893 0.007191 2.766304 0.0071 

LNWTI -0.007438 0.005365 -1.386321 0.1697 

LNCPO -0.008779 0.005674 -1.547144 0.1260 

C -0.028964 0.050525 -0.573261 0.5682 
     
     R-squared 0.998737 Mean dependent var 7.325481 

Adjusted R-squared 0.998670 S.D. dependent var 0.194165 

S.E. of regression 0.007081 Akaike info criterion -7.003169 

Sum squared resid 0.003810 Schwarz criterion -6.855364 

Log likelihood 288.6284 Hannan-Quinn criter. -6.943868 

F-statistic 15020.34 Durbin-Watson stat 1.158820 

Prob(F-statistic) 0.000000    
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Appendix 4.5: Multicollinearity Test for LnGOLD 

 

Dependent Variable: LNGOLD   

Method: Least Squares   

Date: 06/20/16   Time: 18:02   

Sample: 2009M01 2015M09   

Included observations: 81   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI -4.211245 1.671930 -2.518792 0.0139 

LNKLCI 4.598451 1.662309 2.766304 0.0071 

LNWTI 0.000624 0.082598 0.007556 0.9940 

LNCPO 0.298011 0.080675 3.693954 0.0004 

C 3.169502 0.678567 4.670878 0.0000 
     
     R-squared 0.480407 Mean dependent var 8.359758 

Adjusted R-squared 0.453060 S.D. dependent var 0.145564 

S.E. of regression 0.107652 Akaike info criterion -1.560084 

Sum squared resid 0.880761 Schwarz criterion -1.412278 

Log likelihood 68.18340 Hannan-Quinn criter. -1.500782 

F-statistic 17.56711 Durbin-Watson stat 0.361152 

Prob(F-statistic) 0.000000    
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Appendix 4.6: Multicollinearity Test for LnWTI 

 

Dependent Variable: LNWTI   

Method: Least Squares   

Date: 06/20/16   Time: 18:03   

Sample: 2009M01 2015M09   

Included observations: 81   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI 3.816296 2.376885 1.605587 0.1125 

LNKLCI -3.315954 2.391909 -1.386321 0.1697 

LNGOLD 0.001204 0.159300 0.007556 0.9940 

LNCPO 0.496160 0.107550 4.613304 0.0000 

C -1.987156 1.044513 -1.902471 0.0609 
     
     R-squared 0.500224 Mean dependent var 5.575955 

Adjusted R-squared 0.473920 S.D. dependent var 0.206120 

S.E. of regression 0.149502 Akaike info criterion -0.903279 

Sum squared resid 1.698654 Schwarz criterion -0.755474 

Log likelihood 41.58280 Hannan-Quinn criter. -0.843978 

F-statistic 19.01702 Durbin-Watson stat 0.343914 

Prob(F-statistic) 0.000000    
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Appendix 4.7: Multicollinearity Test for LnCPO 

 
Dependent Variable: LNCPO   

Method: Least Squares   

Date: 06/20/16   Time: 18:04   

Sample: 2009M01 2015M09   

Included observations: 81   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI 3.145392 2.249619 1.398189 0.1661 

LNKLCI -3.478060 2.248052 -1.547144 0.1260 

LNGOLD 0.510768 0.138271 3.693954 0.0004 

LNWTI 0.440927 0.095577 4.613304 0.0000 

C 3.569504 0.920913 3.876051 0.0002 
     
     R-squared 0.404304 Mean dependent var 7.853707 

Adjusted R-squared 0.372952 S.D. dependent var 0.177979 

S.E. of regression 0.140935 Akaike info criterion -1.021298 

Sum squared resid 1.509559 Schwarz criterion -0.873493 

Log likelihood 46.36257 Hannan-Quinn criter. -0.961997 

F-statistic 12.89547 Durbin-Watson stat 0.435428 

Prob(F-statistic) 0.000000    
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Appendix 4.8: Heteroscedasticity ARCH Test for Model 1 

 
Heteroskedasticity Test: ARCH   
     
     F-statistic 3.461132 Prob. F(1,78) 0.0666 

Obs*R-squared 3.399051 Prob. Chi-Square(1) 0.0652 
     
          

Test Equation:    

Dependent Variable: RESID^2   

Method: Least Squares   

Date: 06/20/16   Time: 18:28   

Sample (adjusted): 2009M02 2015M09  

Included observations: 80 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     C 0.001071 0.000441 2.429278 0.0174 

RESID^2(-1) 0.366551 0.197027 1.860412 0.0666 
     
     R-squared 0.042488 Mean dependent var 0.001574 

Adjusted R-squared 0.030212 S.D. dependent var 0.003161 

S.E. of regression 0.003113 Akaike info criterion -8.681611 

Sum squared resid 0.000756 Schwarz criterion -8.622060 

Log likelihood 349.2644 Hannan-Quinn criter. -8.657736 

F-statistic 3.461132 Durbin-Watson stat 1.196621 

Prob(F-statistic) 0.066596    
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Appendix 4.9: Heteroscedasticity ARCH Test for Model 2 

 

Heteroskedasticity Test: ARCH   
     
     F-statistic 2.903866 Prob. F(1,78) 0.0923 

Obs*R-squared 2.871423 Prob. Chi-Square(1) 0.0902 
     
          

Test Equation:    

Dependent Variable: RESID^2   

Method: Least Squares   

Date: 06/20/16   Time: 18:50   

Sample (adjusted): 2009M02 2015M09  

Included observations: 80 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     C 0.001101 0.000431 2.554982 0.0126 

RESID^2(-1) 0.336228 0.197309 1.704073 0.0923 
     
     R-squared 0.035893 Mean dependent var 0.001559 

Adjusted R-squared 0.023532 S.D. dependent var 0.003050 

S.E. of regression 0.003014 Akaike info criterion -8.746391 

Sum squared resid 0.000709 Schwarz criterion -8.686840 

Log likelihood 351.8556 Hannan-Quinn criter. -8.722515 

F-statistic 2.903866 Durbin-Watson stat 1.215065 

Prob(F-statistic) 0.092348    
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Appendix 4.10:  Heteroskedasticity White Test for Model 1 

 

Dependent Variable: LNEXR   

Method: Least Squares   

Date: 06/21/16   Time: 02:34   

Sample: 2009M01 2015M09   

Included observations: 81   

White heteroskedasticity-consistent standard errors & covariance 
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI 0.080046 0.028970 2.763032 0.0072 

LNGOLD -0.140168 0.045611 -3.073144 0.0029 

LNWTI -0.207307 0.032105 -6.457199 0.0000 

LNCPO -0.091142 0.035316 -2.580783 0.0118 

C 3.641079 0.320375 11.36504 0.0000 
     
     R-squared 0.661047 Mean dependent var 1.183759 

Adjusted R-squared 0.643207 S.D. dependent var 0.070852 

S.E. of regression 0.042321 Akaike info criterion -3.427305 

Sum squared resid 0.136124 Schwarz criterion -3.279499 

Log likelihood 143.8058 Hannan-Quinn criter. -3.368003 

F-statistic 37.05490 Durbin-Watson stat 0.529816 

Prob(F-statistic) 0.000000 Wald F-statistic 31.19286 

Prob(Wald F-statistic) 0.000000    
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Appendix 4.11: Heteroskedasticity White Test for Model 2 

 

Dependent Variable: LNEXR   

Method: Least Squares   

Date: 06/21/16   Time: 02:37   

Sample: 2009M01 2015M09   

Included observations: 81   

White heteroskedasticity-consistent standard errors & covariance 
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNKLCI 0.088043 0.030026 2.932253 0.0044 

LNGOLD -0.146886 0.043747 -3.357607 0.0012 

LNWTI -0.210195 0.032447 -6.478027 0.0000 

LNCPO -0.087867 0.034613 -2.538570 0.0132 

C 3.628850 0.316678 11.45912 0.0000 
     
     R-squared 0.666036 Mean dependent var 1.183759 

Adjusted R-squared 0.648459 S.D. dependent var 0.070852 

S.E. of regression 0.042009 Akaike info criterion -3.442134 

Sum squared resid 0.134120 Schwarz criterion -3.294328 

Log likelihood 144.4064 Hannan-Quinn criter. -3.382832 

F-statistic 37.89233 Durbin-Watson stat 0.539747 

Prob(F-statistic) 0.000000 Wald F-statistic 32.40550 

Prob(Wald F-statistic) 0.000000    
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Appendix 4.12: Autocorrelation Breusch-Godfrey Serial Correlation LM Test  

Model 1 

Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 31.98031 Prob. F(2,74) 0.0000 

Obs*R-squared 37.55282 Prob. Chi-Square(2) 0.0000 
     
          

Test Equation:    

Dependent Variable: RESID   

Method: Least Squares   

Date: 06/20/16   Time: 18:33   

Sample: 2009M01 2015M09   

Included observations: 81   

Presample missing value lagged residuals set to zero. 
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI -0.012864 0.025477 -0.504931 0.6151 

LNGOLD 0.042130 0.032419 1.299556 0.1978 

LNWTI -0.011716 0.023891 -0.490370 0.6253 

LNCPO -0.006322 0.025238 -0.250507 0.8029 

C -0.141434 0.225582 -0.626974 0.5326 

RESID(-1) 0.752889 0.130142 5.785122 0.0000 

RESID(-2) 0.027083 0.132162 0.204924 0.8382 
     
     R-squared 0.463615 Mean dependent var -5.82E-16 

Adjusted R-squared 0.420124 S.D. dependent var 0.041250 

S.E. of regression 0.031412 Akaike info criterion -4.000825 

Sum squared resid 0.073015 Schwarz criterion -3.793897 

Log likelihood 169.0334 Hannan-Quinn criter. -3.917803 

F-statistic 10.66010 Durbin-Watson stat 1.643583 

Prob(F-statistic) 0.000000    
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Appendix 4.13: Autocorrelation Breusch-Godfrey Serial Correlation LM Test  

Model 2 

 

Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 31.48384 Prob. F(2,74) 0.0000 

Obs*R-squared 37.23785 Prob. Chi-Square(2) 0.0000 
     
          

Test Equation:    

Dependent Variable: RESID   

Method: Least Squares   

Date: 06/20/16   Time: 18:35   

Sample: 2009M01 2015M09   

Included observations: 81   

Presample missing value lagged residuals set to zero. 
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNKLCI -0.009530 0.025406 -0.375101 0.7087 

LNGOLD 0.040076 0.032501 1.233059 0.2215 

LNWTI -0.012794 0.023719 -0.539381 0.5912 

LNCPO -0.005867 0.025217 -0.232671 0.8167 

C -0.146268 0.224650 -0.651091 0.5170 

RESID(-1) 0.747677 0.130141 5.745148 0.0000 

RESID(-2) 0.025574 0.131943 0.193827 0.8468 
     
     R-squared 0.459727 Mean dependent var 1.73E-16 

Adjusted R-squared 0.415921 S.D. dependent var 0.040945 

S.E. of regression 0.031292 Akaike info criterion -4.008431 

Sum squared resid 0.072462 Schwarz criterion -3.801503 

Log likelihood 169.3415 Hannan-Quinn criter. -3.925409 

F-statistic 10.49461 Durbin-Watson stat 1.659886 

Prob(F-statistic) 0.000000    
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Appendix 4.14: HAC Standard errors and covariance for Model 1 

 

Dependent Variable: LNEXR   

Method: Least Squares   

Date: 06/20/16   Time: 18:38   

Sample: 2009M01 2015M09   

Included observations: 81   

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed 

bandwidth = 4.0000)   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI 0.080046 0.042687 1.875208 0.0646 

LNGOLD -0.140168 0.062224 -2.252654 0.0272 

LNWTI -0.207307 0.048102 -4.309775 0.0000 

LNCPO -0.091142 0.049081 -1.856950 0.0672 

C 3.641079 0.427483 8.517476 0.0000 
     
     R-squared 0.661047 Mean dependent var 1.183759 

Adjusted R-squared 0.643207 S.D. dependent var 0.070852 

S.E. of regression 0.042321 Akaike info criterion -3.427305 

Sum squared resid 0.136124 Schwarz criterion -3.279499 

Log likelihood 143.8058 Hannan-Quinn criter. -3.368003 

F-statistic 37.05490 Durbin-Watson stat 0.529816 

Prob(F-statistic) 0.000000 Wald F-statistic 15.69304 

Prob(Wald F-statistic) 0.000000    
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Appendix 4.15: HAC standard errors and covariance for Model 2 

 

Dependent Variable: LNEXR   

Method: Least Squares   

Date: 06/20/16   Time: 18:36   

Sample: 2009M01 2015M09   

Included observations: 81   

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed 

bandwidth = 4.0000)   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNKLCI 0.088043 0.044419 1.982128 0.0511 

LNGOLD -0.146886 0.060796 -2.416054 0.0181 

LNWTI -0.210195 0.047892 -4.388897 0.0000 

LNCPO -0.087867 0.048408 -1.815152 0.0734 

C 3.628850 0.425266 8.533136 0.0000 
     
     R-squared 0.666036 Mean dependent var 1.183759 

Adjusted R-squared 0.648459 S.D. dependent var 0.070852 

S.E. of regression 0.042009 Akaike info criterion -3.442134 

Sum squared resid 0.134120 Schwarz criterion -3.294328 

Log likelihood 144.4064 Hannan-Quinn criter. -3.382832 

F-statistic 37.89233 Durbin-Watson stat 0.539747 

Prob(F-statistic) 0.000000 Wald F-statistic 16.16959 

Prob(Wald F-statistic) 0.000000    
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Appendix 4.16: ADF Test for LnEXR include intercept in level 

 

 

 

 

 

 

 

 

 

Appendix 4.17: ADF Test for LnEXR include intercept and trend in level 

 

Null Hypothesis: LNEXR has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic 0.394190 0.9988 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.18: PP Test for LnEXR include intercept in level 

 

Null Hypothesis: LNEXR has a unit root  

Exogenous: Constant   

Bandwidth: 0 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic 0.485881 0.9853 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  

 

Null Hypothesis: LNEXR has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic 0.485881 0.9853 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.19: PP Test for LnEXR include intercept and trend in level 

 

Null Hypothesis: LNEXR has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic 1.311944 1.0000 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.20: ADF Test for LnFKLI include intercept in level 

 

Null Hypothesis: LNFKLI has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.257476 0.0203 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     

 
 

*MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.21: ADF Test for LnFKLI include intercept and trend in level 

 

Null Hypothesis: LNFKLI has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.267137 0.8887 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.22: PP Test for LnFKLI include intercept in level 

 

Null Hypothesis: LNFKLI has a unit root  

Exogenous: Constant   

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -3.551668 0.0090 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.23: PP Test for LnFKLI include intercept and trend in level 

 

Null Hypothesis: LNFKLI has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -0.962942 0.9428 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.24: ADF Test for LnKLCI include intercept in level 

 

Null Hypothesis: LNKLCI has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.755155 0.0049 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.25: ADF Test for LnKLCI include intercept and trend in level 

 

Null Hypothesis: LNKLCI has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.784290 0.7032 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.26: PP Test for LnKLCI include intercept in level 

 

Null Hypothesis: LNKLCI has a unit root  

Exogenous: Constant   

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -4.248351 0.0010 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.27: PP Test for LnKLCI include intercept and trend in level 

 

Null Hypothesis: LNKLCI has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -1.610251 0.7804 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.28: ADF Test for LnGOLD include intercept in level 

 

Null Hypothesis: LNGOLD has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.567901 0.1039 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.29: ADF Test for LnGOLD include intercept and trend in level 

 

Null Hypothesis: LNGOLD has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.370562 0.3919 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.30: PP Test for LnGOLD include intercept in level 

 

Null Hypothesis: LNGOLD has a unit root  

Exogenous: Constant   

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -2.509361 0.1171 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.31: PP Test for LnGOLD include intercept and trend in level 

 

Null Hypothesis: LNGOLD has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -2.224437 0.4696 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.32: ADF Test for LnWTI include intercept in level 

 

Null Hypothesis: LNWTI has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.463830 0.1281 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.33: ADF Test for LnWTI include intercept and trend in level 

 

Null Hypothesis: LNWTI has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.072299 0.5529 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.34: PP Test for LnWTI include intercept in level 

 

Null Hypothesis: LNWTI has a unit root  

Exogenous: Constant   

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -2.562041 0.1052 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.35: PP Test for LnWTI include intercept and trend in level 

 

Null Hypothesis: LNWTI has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -2.011510 0.5860 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.36: ADF Test for LnCPO include intercept in level 

 

Null Hypothesis: LNCPO has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.521546 0.1142 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  
     
 



Farce of Ringgit: The Effect of Financial Markets on the Malaysian Exchange Rate 

 

Undergraduate Research Project                    Page 187 of 209               Faculty of Business and Finance 

 

Appendix 4.37: ADF Test for LnCPO include intercept and trend in level 

 

Null Hypothesis: LNCPO has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.950788 0.1527 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  
 
 

    

 

 

Appendix 4.38: PP Test for LnCPO include intercept in level 

 

Null Hypothesis: LNCPO has a unit root  

Exogenous: Constant   

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -2.587852 0.0997 

Test critical values: 1% level  -3.514426  

 5% level  -2.898145  

 10% level  -2.586351  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.39: PP Test for LnCPO include intercept and trend in level 

 

Null Hypothesis: LNCPO has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -2.928881 0.1592 

Test critical values: 1% level  -4.076860  

 5% level  -3.466966  

 10% level  -3.160198  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.40: ADF Test for LnEXR include intercept in first difference 

 

Null Hypothesis: D(LNEXR) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.786445 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.41: ADF Test for LnEXR include intercept and trend in first difference 

 

Null Hypothesis: D(LNEXR) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -8.682664 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.42: PP Test for LnEXR include intercept in first difference 

 

Null Hypothesis: D(LNEXR) has a unit root  

Exogenous: Constant   

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -7.770347 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.43: PP Test for LnEXR include intercept and trend in first difference 

 

Null Hypothesis: D(LNEXR) has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 5 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -8.892514 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.44: ADF Test for LnFKLI include intercept in first difference 

 

Null Hypothesis: D(LNFKLI) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.147299 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.45: ADF Test for LnFKLI include intercept and trend in first difference 

 

Null Hypothesis: D(LNFKLI) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -8.052943 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.46: PP Test for LnFKLI include intercept in first difference 

 

Null Hypothesis: D(LNFKLI) has a unit root  

Exogenous: Constant   

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -7.143565 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.47: PP Test for LnFKLI include intercept and trend in first difference 

 

Null Hypothesis: D(LNFKLI) has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 5 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -7.960284 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.48: ADF Test for LnKLCI include intercept in first difference 

 

Null Hypothesis: D(LNKLCI) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.579562 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.49: ADF Test for LnKLCI include intercept and trend in first difference 

 

Null Hypothesis: D(LNKLCI) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -8.587100 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.50: PP Test for LnKLCI include intercept in first difference 

 

Null Hypothesis: D(LNKLCI) has a unit root  

Exogenous: Constant   

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -7.600736 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.51: PP Test for LnKLCI include intercept and trend in first difference 

 

Null Hypothesis: D(LNKLCI) has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -8.564982 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.52: ADF Test for LnGOLD include intercept in first difference 

 

Null Hypothesis: D(LNGOLD) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -10.81284 0.0001 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.53: ADF Test for LnGOLD include intercept and trend in first difference 

Null Hypothesis: D(LNGOLD) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -10.81045 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.54: PP Test for LnGOLD include intercept in first difference 

 

Null Hypothesis: D(LNGOLD) has a unit root  

Exogenous: Constant   

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -11.14671 0.0001 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.55: PP Test for LnGOLD include intercept and trend in first difference 

 

Null Hypothesis: D(LNGOLD) has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -11.19746 0.0001 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.56: ADF Test for LnWTI include intercept in first difference 

 

Null Hypothesis: D(LNWTI) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.582355 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.57: ADF Test for LnWTI include intercept and trend in first difference 

 

Null Hypothesis: D(LNWTI) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.974684 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.58: PP Test for LnWTI include intercept in first difference 

 

Null Hypothesis: D(LNWTI) has a unit root  

Exogenous: Constant   

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -7.522870 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.59: PP Test for LnWTI include intercept and trend in first difference 

 

Null Hypothesis: D(LNWTI) has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 9 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -7.985748 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.60: ADF Test for LnCPO include intercept in first difference 

 

Null Hypothesis: D(LNCPO) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -9.074076 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.61: ADF Test for LnCPO include intercept and trend in first difference 

 

Null Hypothesis: D(LNCPO) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=11) 
     
        t-Statistic Prob.* 
     
     Augmented Dickey-Fuller test statistic -9.334980 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.62: PP Test for LnCPO include intercept in first difference 

 

Null Hypothesis: D(LNCPO) has a unit root  

Exogenous: Constant   

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -9.075121 0.0000 

Test critical values: 1% level  -3.515536  

 5% level  -2.898623  

 10% level  -2.586605  
     
     *MacKinnon (1996) one-sided p-values.  

 

 

Appendix 4.63: PP Test for LnCPO include intercept and trend in first difference 

 

Null Hypothesis: D(LNCPO) has a unit root  

Exogenous: Constant, Linear Trend  

Bandwidth: 0 (Newey-West automatic) using Bartlett kernel 
     
        Adj. t-Stat Prob.* 
     
     Phillips-Perron test statistic -9.334980 0.0000 

Test critical values: 1% level  -4.078420  

 5% level  -3.467703  

 10% level  -3.160627  
     
     *MacKinnon (1996) one-sided p-values.  
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Appendix 4.64: Ramsey RESET Test for Model 1 

   

Equation: UNTITLED   

Specification: LNEXR LNFKLI LNGOLD LNWTI LNCPO  C 

Omitted Variables: Squares of fitted values  
     
      Value df Probability  

t-statistic 0.177035 75 0.8600  

F-statistic 0.031341 (1, 75) 0.8600  

Likelihood ratio 0.033842 1 0.8540  
     
     F-test summary:   

 Sum of Sq. df 
Mean 
Squares  

Test SSR 5.69E-05 1 5.69E-05  

Restricted SSR 0.136124 76 0.001791  

Unrestricted SSR 0.136067 75 0.001814  
     
     LR test summary:   

 Value df   

Restricted LogL 143.8058 76   

Unrestricted LogL 143.8228 75   
     
          

Unrestricted Test Equation:   

Dependent Variable: LNEXR   

Method: Least Squares   

Date: 06/20/16   Time: 18:53   

Sample: 2009M01 2015M09   

Included observations: 81   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI 0.034788 0.257957 0.134860 0.8931 

LNGOLD -0.061080 0.448828 -0.136088 0.8921 

LNWTI -0.084273 0.695719 -0.121131 0.9039 

LNCPO -0.038898 0.297069 -0.130941 0.8962 

C 1.873442 9.989287 0.187545 0.8517 

FITTED^2 0.243188 1.373667 0.177035 0.8600 
     
     R-squared 0.661188 Mean dependent var 1.183759 

Adjusted R-squared 0.638601 S.D. dependent var 0.070852 

S.E. of regression 0.042594 Akaike info criterion -3.403031 

Sum squared resid 0.136067 Schwarz criterion -3.225665 

Log likelihood 143.8228 Hannan-Quinn criter. -3.331869 

F-statistic 29.27236 Durbin-Watson stat 0.532592 

Prob(F-statistic) 0.000000    
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Appendix 4.65: Ramsey RESET Test for Model 2 

 

Ramsey RESET Test   

Equation: UNTITLED   

Specification: LNEXR LNKLCI LNGOLD LNWTI LNCPO  C 

Omitted Variables: Squares of fitted values  
     
      Value df Probability  

t-statistic 0.413724 75 0.6803  

F-statistic 0.171167 (1, 75) 0.6803  

Likelihood ratio 0.184650 1 0.6674  
     
     F-test summary:   

 Sum of Sq. df 
Mean 
Squares  

Test SSR 0.000305 1 0.000305  

Restricted SSR 0.134120 76 0.001765  

Unrestricted SSR 0.133815 75 0.001784  
     
     LR test summary:   

 Value df   

Restricted LogL 144.4064 76   

Unrestricted LogL 144.4987 75   
     
          

Unrestricted Test Equation:   

Dependent Variable: LNEXR   

Method: Least Squares   

Date: 06/20/16   Time: 18:51   

Sample: 2009M01 2015M09   

Included observations: 81   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNKLCI -0.029536 0.286254 -0.103182 0.9181 

LNGOLD 0.047908 0.472813 0.101326 0.9196 

LNWTI 0.083355 0.710246 0.117360 0.9069 

LNCPO 0.030521 0.288160 0.105918 0.9159 

C -0.508273 10.00426 -0.050806 0.9596 

FITTED^2 0.571990 1.382541 0.413724 0.6803 
     
     R-squared 0.666796 Mean dependent var 1.183759 

Adjusted R-squared 0.644583 S.D. dependent var 0.070852 

S.E. of regression 0.042240 Akaike info criterion -3.419722 

Sum squared resid 0.133815 Schwarz criterion -3.242355 

Log likelihood 144.4987 Hannan-Quinn criter. -3.348560 

F-statistic 30.01751 Durbin-Watson stat 0.547513 

Prob(F-statistic) 0.000000    
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Appendix 4.66: Ordinary Least Square for Model 1 

 

Dependent Variable: LNEXR   

Method: Least Squares   

Date: 06/20/16   Time: 18:38   

Sample: 2009M01 2015M09   

Included observations: 81   

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed 

bandwidth = 4.0000)   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNFKLI 0.080046 0.042687 1.875208 0.0646 

LNGOLD -0.140168 0.062224 -2.252654 0.0272 

LNWTI -0.207307 0.048102 -4.309775 0.0000 

LNCPO -0.091142 0.049081 -1.856950 0.0672 

C 3.641079 0.427483 8.517476 0.0000 
     
     R-squared 0.661047 Mean dependent var 1.183759 

Adjusted R-squared 0.643207 S.D. dependent var 0.070852 

S.E. of regression 0.042321 Akaike info criterion -3.427305 

Sum squared resid 0.136124 Schwarz criterion -3.279499 

Log likelihood 143.8058 Hannan-Quinn criter. -3.368003 

F-statistic 37.05490 Durbin-Watson stat 0.529816 

Prob(F-statistic) 0.000000 Wald F-statistic 15.69304 

Prob(Wald F-statistic) 0.000000    
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Appendix 4.67: Ordinary Least Square for Model 2 

 

Dependent Variable: LNEXR   

Method: Least Squares   

Date: 06/20/16   Time: 18:36   

Sample: 2009M01 2015M09   

Included observations: 81   

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed 

bandwidth = 4.0000)   
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     LNKLCI 0.088043 0.044419 1.982128 0.0511 

LNGOLD -0.146886 0.060796 -2.416054 0.0181 

LNWTI -0.210195 0.047892 -4.388897 0.0000 

LNCPO -0.087867 0.048408 -1.815152 0.0734 

C 3.628850 0.425266 8.533136 0.0000 
     
     R-squared 0.666036 Mean dependent var 1.183759 

Adjusted R-squared 0.648459 S.D. dependent var 0.070852 

S.E. of regression 0.042009 Akaike info criterion -3.442134 

Sum squared resid 0.134120 Schwarz criterion -3.294328 

Log likelihood 144.4064 Hannan-Quinn criter. -3.382832 

F-statistic 37.89233 Durbin-Watson stat 0.539747 

Prob(F-statistic) 0.000000 Wald F-statistic 16.16959 

Prob(Wald F-statistic) 0.000000    
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Appendix 4.68: Optimum Lag Length AIC & SC Result for Model 1 

 

VAR Lag Order Selection Criteria     

Endogenous variables: LNEXR LNFKLI LNGOLD LNWTI LNCPO   

Exogenous variables: C     

Date: 06/20/16   Time: 18:20     

Sample: 1 81      

Included observations: 73     
       
       Lag LogL LR FPE AIC SC HQ 
       
       0 301.0890 NA 2.06e-10 -8.112028 -7.955147 -8.049508 

1 652.4220 644.9126* 2.71e-14* -17.05266* -16.11137* -16.67754* 

2 666.0622 23.16966 3.73e-14 -16.74143 -15.01574 -16.05371 

3 679.2597 20.60974 5.29e-14 -16.41807 -13.90798 -15.41776 

4 697.7165 26.29465 6.63e-14 -16.23881 -12.94431 -14.92590 

5 719.4839 28.02917 7.84e-14 -16.15024 -12.07134 -14.52473 

6 746.0477 30.56661 8.51e-14 -16.19309 -11.32978 -14.25498 

7 768.2387 22.49499 1.10e-13 -16.11613 -10.46842 -13.86542 

8 794.0578 22.63592 1.41e-13 -16.13857 -9.706457 -13.57526 
       
       * indicates lag order selected by the criterion    

LR: sequential modified LR test statistic (each test at 5% level)   

FPE: Final prediction error     

AIC: Akaike information criterion     

SC: Schwarz information criterion     

HQ: Hannan-Quinn information criterion    
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Appendix 4.69: Optimum Lag Length AIC & SC Result for Model 2 

 

VAR Lag Order Selection Criteria     

Endogenous variables: LNEXR LNKLCI LNGOLD LNWTI LNCPO   

Exogenous variables: C     

Date: 06/20/16   Time: 18:18     

Sample: 1 81      

Included observations: 73     
       
       Lag LogL LR FPE AIC SC HQ 
       
       0 301.6505 NA 2.03e-10 -8.127410 -7.970529 -8.064890 

1 658.3019 654.6753* 2.30e-14* -17.21375* -16.27247* -16.83863* 

2 673.4081 25.65984 3.05e-14 -16.94269 -15.21700 -16.25497 

3 684.8583 17.88105 4.53e-14 -16.57146 -14.06137 -15.57114 

4 702.6747 25.38237 5.79e-14 -16.37465 -13.08015 -15.06174 

5 725.4762 29.36076 6.66e-14 -16.31442 -12.23552 -14.68890 

6 751.4268 29.86102 7.34e-14 -16.34046 -11.47716 -14.40235 

7 773.1519 22.02268 9.65e-14 -16.25074 -10.60303 -14.00003 

8 800.1124 23.63659 1.19e-13 -16.30445 -9.872337 -13.74114 
       
       * indicates lag order selected by the criterion    

LR: sequential modified LR test statistic (each test at 5% level)   

FPE: Final prediction error     

AIC: Akaike information criterion     

SC: Schwarz information criterion     

HQ: Hannan-Quinn information criterion    

       

 

Appendix 4.70: Johansen-Juselius (JJ) Cointegration Test Result for Model 1 

Date: 06/20/16   Time: 18:26    

Sample (adjusted): 3 81    

Included observations: 79 after adjustments   

Trend assumption: Linear deterministic trend   

Series: LNEXR LNFKLI LNGOLD LNWTI LNCPO   

Lags interval (in first differences): 1 to 1   

      

Unrestricted Cointegration Rank Test (Trace)   
      
      Hypothesized  Trace 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  
      
      None 0.289317 63.47530 69.81889 0.1444  

At most 1 0.214947 36.49450 47.85613 0.3718  

At most 2 0.127720 17.37621 29.79707 0.6122  

At most 3 0.076468 6.581273 15.49471 0.6268  

At most 4 0.003750 0.296793 3.841466 0.5859  
      
      Trace test indicates no cointegration at the 0.05 level  

* denotes rejection of the hypothesis at the 0.05 level  

**MacKinnon-Haug-Michelis (1999) p-values   

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)  
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      Hypothesized  Max-Eigen 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  
      
      None 0.289317 26.98080 33.87687 0.2644  

At most 1 0.214947 19.11829 27.58434 0.4054  

At most 2 0.127720 10.79494 21.13162 0.6678  

At most 3 0.076468 6.284479 14.26460 0.5770  

At most 4 0.003750 0.296793 3.841466 0.5859  
      
      Max-eigenvalue test indicates no cointegration at the 0.05 level  

* denotes rejection of the hypothesis at the 0.05 level  

**MacKinnon-Haug-Michelis (1999) p-values   

      

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):  
      
      LNEXR LNFKLI LNGOLD LNWTI LNCPO  

-6.450394 -3.199956 -3.503253 -2.847363 1.345681  

-15.21278 3.330854 -0.409790 -6.458141 -4.378399  

-4.226846 6.401084 -6.495408 -5.478508 5.989554  

-9.835651 2.115597 -8.434910 1.794909 -2.826821  

23.33653 0.111703 1.627362 2.459491 0.439917  
      
            

Unrestricted Adjustment Coefficients (alpha):   
      
      D(LNEXR) -0.003415 0.006814 0.003089 0.001665 0.000702 

D(LNFKLI) 0.011308 -0.004874 -0.008015 -0.001812 0.000486 

D(LNGOLD) 0.011155 9.51E-05 0.013597 0.006756 -0.000483 

D(LNWTI) 0.025318 0.011595 0.003633 -0.013752 -0.001576 

D(LNCPO) 0.015977 0.018377 -0.015296 0.008898 -0.001814 
      
            

1 Cointegrating Equation(s): Log likelihood 689.2620   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

LNEXR LNFKLI LNGOLD LNWTI LNCPO  

1.000000 0.496087 0.543107 0.441425 -0.208620  

 (0.22313) (0.27871) (0.21146) (0.22122)  

      

Adjustment coefficients (standard error in parentheses)   

D(LNEXR) 0.022028     

 (0.01678)     

D(LNFKLI) -0.072940     

 (0.02444)     

D(LNGOLD) -0.071952     

 (0.03734)     

D(LNWTI) -0.163309     

 (0.05606)     

D(LNCPO) -0.103061     

 (0.05860)     
      
            

2 Cointegrating Equation(s): Log likelihood 698.8211   
      
      Normalized cointegrating coefficients (standard error in parentheses)  
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LNEXR LNFKLI LNGOLD LNWTI LNCPO  

1.000000 0.000000 0.184993 0.429697 0.135799  

  (0.11654) (0.08624) (0.09887)  

0.000000 1.000000 0.721877 0.023641 -0.694271  

  (0.38903) (0.28789) (0.33004)  

      

Adjustment coefficients (standard error in parentheses)   

D(LNEXR) -0.081638 0.033625    

 (0.04087) (0.01143)    

D(LNFKLI) 0.001213 -0.052420    

 (0.06188) (0.01730)    

D(LNGOLD) -0.073399 -0.035378    

 (0.09564) (0.02674)    

D(LNWTI) -0.339697 -0.042395    

 (0.14182) (0.03964)    

D(LNCPO) -0.382630 0.010085    

 (0.14580) (0.04075)    
      
            

3 Cointegrating Equation(s): Log likelihood 704.2186   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

LNEXR LNFKLI LNGOLD LNWTI LNCPO  

1.000000 0.000000 0.000000 0.361430 0.332846  

   (0.09459) (0.10646)  

0.000000 1.000000 0.000000 -0.242748 0.074643  

   (0.20926) (0.23552)  

0.000000 0.000000 1.000000 0.369022 -1.065160  

   (0.24953) (0.28084)  

      

Adjustment coefficients (standard error in parentheses)   

D(LNEXR) -0.094693 0.053396 -0.010891   

 (0.04173) (0.01931) (0.01808)   

D(LNFKLI) 0.035091 -0.103724 0.014443   

 (0.06181) (0.02860) (0.02678)   

D(LNGOLD) -0.130872 0.051658 -0.127435   

 (0.09487) (0.04390) (0.04111)   

D(LNWTI) -0.355051 -0.019143 -0.117040   

 (0.14621) (0.06767) (0.06336)   

D(LNCPO) -0.317975 -0.087828 0.035852   

 (0.14732) (0.06818) (0.06384)   
      
            

4 Cointegrating Equation(s): Log likelihood 707.3608   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

LNEXR LNFKLI LNGOLD LNWTI LNCPO  

1.000000 0.000000 0.000000 0.000000 0.682980  

    (0.16016)  

0.000000 1.000000 0.000000 0.000000 -0.160518  

    (0.21922)  

0.000000 0.000000 1.000000 0.000000 -0.707671  

    (0.20974)  

0.000000 0.000000 0.000000 1.000000 -0.968747  

    (0.34595)  
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Adjustment coefficients (standard error in parentheses)   

D(LNEXR) -0.111070 0.056919 -0.024936 -0.048218  

 (0.04802) (0.01993) (0.02735) (0.02222)  

D(LNFKLI) 0.052915 -0.107558 0.029729 0.039939  

 (0.07122) (0.02956) (0.04057) (0.03297)  

D(LNGOLD) -0.197318 0.065951 -0.184418 -0.094742  

 (0.10838) (0.04499) (0.06174) (0.05017)  

D(LNWTI) -0.219791 -0.048237 -0.001043 -0.191554  

 (0.16573) (0.06879) (0.09441) (0.07671)  

D(LNCPO) -0.405492 -0.069004 -0.039202 -0.064404  

 (0.16880) (0.07006) (0.09615) (0.07813)  
      
      
 

 

Appendix 4.71: Johansen-Juselius (JJ) Cointegration Test Result for Model 2 

Date: 06/20/16   Time: 18:28    

Sample (adjusted): 3 81    

Included observations: 79 after adjustments   

Trend assumption: Linear deterministic trend   

Series: LNEXR LNKLCI LNGOLD LNWTI LNCPO   

Lags interval (in first differences): 1 to 1   

      

Unrestricted Cointegration Rank Test (Trace)   
      
      Hypothesized  Trace 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  
      
      None 0.302078 65.49049 69.81889 0.1055  

At most 1 0.218160 37.07829 47.85613 0.3438  

At most 2 0.126530 17.63601 29.79707 0.5930  

At most 3 0.076917 6.948757 15.49471 0.5836  

At most 4 0.007892 0.625924 3.841466 0.4289  
      
      Trace test indicates no cointegration at the 0.05 level  

* denotes rejection of the hypothesis at the 0.05 level  

**MacKinnon-Haug-Michelis (1999) p-values   

      

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)  
      
      Hypothesized  Max-Eigen 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  
      
      None 0.302078 28.41219 33.87687 0.1951  

At most 1 0.218160 19.44229 27.58434 0.3811  

At most 2 0.126530 10.68725 21.13162 0.6784  

At most 3 0.076917 6.322833 14.26460 0.5721  

At most 4 0.007892 0.625924 3.841466 0.4289  
      
      Max-eigenvalue test indicates no cointegration at the 0.05 level  

* denotes rejection of the hypothesis at the 0.05 level  

**MacKinnon-Haug-Michelis (1999) p-values   

      

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):  
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      LNEXR LNKLCI LNGOLD LNWTI LNCPO  

-3.369709 -3.803861 -3.070644 -1.962072 1.688838  

-16.33644 3.082814 -0.973489 -6.788396 -4.192383  

-4.681538 6.129115 -5.995967 -5.758654 6.279188  

-10.25178 2.560648 -9.078747 1.322272 -2.218096  

23.04846 0.641486 1.444450 2.188203 0.588048  
      
            

Unrestricted Adjustment Coefficients (alpha):   
      
      D(LNEXR) -0.004109 0.006477 0.002694 0.001760 0.001104 

D(LNKLCI) 0.011880 -0.003224 -0.006322 -0.002101 0.000624 

D(LNGOLD) 0.009153 0.001313 0.013140 0.007696 -0.000738 

D(LNWTI) 0.021984 0.013939 0.005739 -0.013384 -0.002605 

D(LNCPO) 0.015183 0.020000 -0.015438 0.008001 -0.002652 
      
            

1 Cointegrating Equation(s): Log likelihood 696.8586   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

LNEXR LNKLCI LNGOLD LNWTI LNCPO  

1.000000 1.128840 0.911249 0.582267 -0.501182  

 (0.41879) (0.52080) (0.39250) (0.41155)  

      

Adjustment coefficients (standard error in parentheses)   

D(LNEXR) 0.013844     

 (0.00873)     

D(LNKLCI) -0.040032     

 (0.01121)     

D(LNGOLD) -0.030845     

 (0.01948)     

D(LNWTI) -0.074080     

 (0.02933)     

D(LNCPO) -0.051162     

 (0.03069)     
      
       
      

2 Cointegrating Equation(s): Log likelihood 706.5798   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

LNEXR LNKLCI LNGOLD LNWTI LNCPO  

1.000000 0.000000 0.181570 0.439417 0.148089  

  (0.12153) (0.08942) (0.10233)  

0.000000 1.000000 0.646397 0.126546 -0.575167  

  (0.36265) (0.26685) (0.30537)  

      

Adjustment coefficients (standard error in parentheses)   

D(LNEXR) -0.091960 0.035594    

 (0.04130) (0.01212)    

D(LNKLCI) 0.012642 -0.055130    

 (0.05512) (0.01618)    

D(LNGOLD) -0.052299 -0.030770    

 (0.09637) (0.02829)    

D(LNWTI) -0.301794 -0.040653    
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 (0.14260) (0.04186)    

D(LNCPO) -0.377898 0.003904    

 (0.14676) (0.04308)    
      
            

3 Cointegrating Equation(s): Log likelihood 711.9234   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

LNEXR LNKLCI LNGOLD LNWTI LNCPO  

1.000000 0.000000 0.000000 0.350163 0.357369  

   (0.09788) (0.10945)  

0.000000 1.000000 0.000000 -0.191204 0.169878  

   (0.20908) (0.23379)  

0.000000 0.000000 1.000000 0.491571 -1.152612  

   (0.26878) (0.30054)  

      

Adjustment coefficients (standard error in parentheses)   

D(LNEXR) -0.104571 0.052105 -0.009841   

 (0.04254) (0.01926) (0.01671)   

D(LNKLCI) 0.042241 -0.093881 0.004569   

 (0.05577) (0.02525) (0.02191)   

D(LNGOLD) -0.113815 0.049768 -0.108174   

 (0.09643) (0.04367) (0.03789)   

D(LNWTI) -0.328663 -0.005477 -0.115487   

 (0.14764) (0.06685) (0.05800)   

D(LNCPO) -0.305623 -0.090720 0.026477   

 (0.14913) (0.06753) (0.05859)   
      
            

4 Cointegrating Equation(s): Log likelihood 715.0848   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

LNEXR LNKLCI LNGOLD LNWTI LNCPO  

1.000000 0.000000 0.000000 0.000000 0.692949  

    (0.15895)  

0.000000 1.000000 0.000000 0.000000 -0.013363  

    (0.20849)  

0.000000 0.000000 1.000000 0.000000 -0.681513  

    (0.21132)  

0.000000 0.000000 0.000000 1.000000 -0.958354  

    (0.33556)  

      

Adjustment coefficients (standard error in parentheses)   

D(LNEXR) -0.122616 0.056612 -0.025821 -0.049090  

 (0.04925) (0.02019) (0.02776) (0.02254)  

D(LNKLCI) 0.063784 -0.099262 0.023647 0.032209  

 (0.06461) (0.02649) (0.03642) (0.02956)  

D(LNGOLD) -0.192716 0.069476 -0.178047 -0.092368  

 (0.11056) (0.04532) (0.06232) (0.05059)  

D(LNWTI) -0.191457 -0.039748 0.006019 -0.188505  

 (0.16859) (0.06911) (0.09503) (0.07714)  

D(LNCPO) -0.387650 -0.070232 -0.046165 -0.066076  

 (0.17224) (0.07061) (0.09709) (0.07881)  
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Appendix 4.72: Granger Causality Test Result 

 

Pairwise Granger Causality Tests 

Date: 06/20/16   Time: 21:41 

Sample: 1 81  

Lags: 1   
    
    Null Hypothesis: Obs F-Statistic Prob. 
    
    LNFKLI does not Granger Cause LNEXR 80 3.22563 0.0764 

LNEXR does not Granger Cause LNFKLI 0.31418 0.5768 
    
    LNKLCI does not Granger Cause LNEXR 80 3.10713 0.0819 

LNEXR does not Granger Cause LNKLCI 0.09443 0.7595 
    
    LNGOLD does not Granger Cause LNEXR 80 0.26595 0.6075 

LNEXR does not Granger Cause LNGOLD 1.18239 0.2803 
    
    LNWTI does not Granger Cause LNEXR 80 1.85765 0.1769 

LNEXR does not Granger Cause LNWTI 1.10066 0.2974 
    
    LNCPO does not Granger Cause LNEXR 80 4.17856 0.0444 

LNEXR does not Granger Cause LNCPO 0.90472 0.3445 
    
    LNKLCI does not Granger Cause LNFKLI 80 0.57398 0.4510 

LNFKLI does not Granger Cause LNKLCI 0.04989 0.8238 
    
    LNGOLD does not Granger Cause LNFKLI 80 0.29639 0.5877 

LNFKLI does not Granger Cause LNGOLD 0.56356 0.4551 
    
    LNWTI does not Granger Cause LNFKLI 80 2.58989 0.1116 

LNFKLI does not Granger Cause LNWTI 1.47097 0.2289 
    
    LNCPO does not Granger Cause LNFKLI 80 0.51600 0.4747 

LNFKLI does not Granger Cause LNCPO 3.60280 0.0614 
    
    LNGOLD does not Granger Cause LNKLCI 80 0.12101 0.7289 

LNKLCI does not Granger Cause LNGOLD 0.55992 0.4566 
    
    LNWTI does not Granger Cause LNKLCI 80 1.68773 0.1978 

LNKLCI does not Granger Cause LNWTI 1.35574 0.2479 
    
    LNCPO does not Granger Cause LNKLCI 80 0.18076 0.6719 

LNKLCI does not Granger Cause LNCPO 3.66134 0.0594 
    
    LNWTI does not Granger Cause LNGOLD 80 0.16703 0.6839 

LNGOLD does not Granger Cause LNWTI 0.01643 0.8983 
    
    LNCPO does not Granger Cause LNGOLD 80 0.85250 0.3587 

LNGOLD does not Granger Cause LNCPO 0.40732 0.5252 
    
    LNCPO does not Granger Cause LNWTI 80 1.93186 0.1686 

LNWTI does not Granger Cause LNCPO 0.16397 0.6867 
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Appendix 5.1 1-month Changes in Gold Price from 02/09/2011 to 30/09/2011 
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Appendix 5.2 The movement of SGD/MYR from 02/09/2011 to 30/09/2011  

 

Date Price Open High Low Change % 

Sep 30, 2011 2.4528 2.4573 2.4574 2.4528 -0.18% 

Sep 29, 2011 2.4573 2.4522 2.4573 2.4515 0.21% 

Sep 28, 2011 2.4522 2.4542 2.4554 2.4522 -0.08% 

Sep 27, 2011 2.4542 2.4584 2.4586 2.4542 -0.17% 

Sep 26, 2011 2.4584 2.4424 2.4584 2.4423 0.69% 

Sep 23, 2011 2.4416 2.4104 2.4416 2.4076 1.29% 

Sep 22, 2011 2.4104 2.4543 2.4581 2.4104 -1.79% 

Sep 21, 2011 2.4543 2.4740 2.4745 2.4543 -0.80% 

Sep 20, 2011 2.4740 2.4675 2.4740 2.4578 0.26% 

Sep 19, 2011 2.4675 2.4968 2.4971 2.4675 -0.74% 

Sep 16, 2011 2.4860 2.4834 2.4860 2.4830 0.10% 

Sep 15, 2011 2.4834 2.4714 2.4834 2.4651 0.49% 

Sep 14, 2011 2.4714 2.4663 2.4714 2.4661 0.21% 

Sep 13, 2011 2.4663 2.4528 2.4663 2.4510 0.55% 

Sep 12, 2011 2.4528 2.4601 2.4603 2.4528 0.11% 

Sep 09, 2011 2.4501 2.4714 2.4718 2.4501 -0.86% 

Sep 08, 2011 2.4714 2.4653 2.4714 2.4651 0.25% 

Sep 07, 2011 2.4653 2.4638 2.4653 2.4638 0.06% 

Sep 06, 2011 2.4638 2.4682 2.4684 2.4638 -0.18% 

Sep 05, 2011 2.4682 2.4663 2.4682 2.4659 0.27% 

Sep 02, 2011 2.4616 2.4838 2.4907 2.4616 -0.89% 


