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ABSTRACT 

The purpose of this research is to study the uncertainty of a country from a new 

perspective. Besides, we also further our study into the determinants of the uncertainty. 

This study consists of data from sample 20 countries both developed and developing 

countries from 2000 to 2015, using quarterly data for exchange rate while annual data 

for the independent variables. The reason we used quarterly data for exchange rate is 

that we will be composing our own exchange rate uncertainty index (EUI) using the 

quarterly data. Then, we applied the pooled OLS, Fixed Effect Model (FEM) and 

Random Effect Model (REM) to analyze the significance of the determinant of EUI 

based on the panel data. In overall, we found that global factors are significant to EUI 

whereas domestic factors are insignificant except the country’s trade factor. To the best 

extend of our knowledge, we found that most of the previous researchers have study 

the exchange rate using the volatility. So, we intend to establish a new study based on 

the skewness of exchange rate among developed and developing countries.
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CHAPTER 1: RESEARCH OVERVIEW 

 

 

1.0 Introduction 

Recently, studies on uncertainty have gotten expanded consideration. A few 

factors have prompted this surge in the writing. According to Bloom (2014), the sudden 

increase in economic uncertainty with the start of the Great Recession in 2008 and 

uncertainty’s role in the recession’s trajectory led to heightened academic interest. It is 

broadly perceived that uncertainty brings negative effects on economic activity. Baker, 

Bloom, and Davis (2016) build up an index of economic policy uncertainty and 

demonstrate that a US policy-related uncertainty shock causes investment, employment 

and output to fall. Caggiano, Castelnuovo, and Groshenny (2014) showed that the 

impact of an uncertainty shock on unemployment will be significantly larger during 

recessions. Pastor and Veronesi (2012) showed theoretically that government policy 

uncertainty lowers equity returns. Other recent works include Brogaard and Detzel 

(2015), which demonstrated that the US EPU brings negative effects on US equity 

markets due to increasing risk premium.  

According to Stanford economist Nicholas Bloom mentioned that economic 

uncertainty driven by three key channels: recessions, elections, and major events like 

wars and climate change. To track this question, Bloom made an index that examines 

economics stories in the newspapers that reference uncertainty, any government impose 

codes set to lapse throughout the following 10 years to highlight uncertainty in taxing, 

and disagreement among the Federal Reserve Bank of Philadelphia’s Survey of 

Professional Forecasters, especially their predictions of state and federal expenses and 

levels of inflation.  

It cannot be denied that the development in the US economy, the world's biggest, 

have impacts a long ways past its shores, the adjustments in policies will probably have 
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significant worldwide effects. When recessions happen, regularly policymakers need 

to react, and that makes some uncertainty as they implement new and untried actions. 

Of course there was a considerable measure of uncertainty about whether it would work. 

 

1.1 Research Background 

Economic uncertainty refers to a situation in which little or nothing is known 

about the future condition of the economy. It brings concern in the minds of investors, 

consumers and policymakers about future outcomes. It also has wide concept including 

uncertainty over micro phenomenon like firms growth rate and macro phenomenon like 

GDP growth as well as noneconomic phenomenon such as war and natural disaster. It 

is not surprisingly that there is no perfect measure for uncertainty but instead a wide 

range of proxies (Bloom, 2014). 

Uncertainty definitely proves difficult to measure since it is characteristically 

unobservable idea. Despite the fact that uncertainty is hard to evaluate, late research 

has possessed the capacity to build up various measures using a wide range of 

approaches. It is possible to measure it indirectly in various ways, using measures that 

highlight different characteristics of uncertainty that an economy confronts after some 

time. A measurement used to measure macro phenomenon uncertainty is the volatility 

of the stock market or GDP because when a data series turns out to be more volatile it 

is harder to predict. Other measurement of uncertainty at the micro phenomenon such 

as firms sales and stock return (Bloom, 2009; Baker, Bloom, and Davis, 2012). 

Several authors highlight that no matter which measure is used; it is obvious 

that uncertainty increased during recessions and become more critical during great 

recession. Since the 2008 recession, uncertainty about economic policies in the United 

States remained high for a long period. In the United States, uncertainty has recently 

been driven primarily by the presidential election. According to the Economic Policy 

Uncertainty Index reported by CNBC, it concluded that President Trump is creating 

more economic uncertainty than the 2008 financial crisis. The election of the 
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businessman on January, the month of Trump's inauguration, was the most uncertain 

since the day of the index began recorded. 

At the national level, uncertainty about the economy runs in opposition to the 

business cycle. During economic expansions, micro and macro uncertainty appear to 

falling recessions (Bloom et al., 2012). However, it is hard to set up causality between 

uncertainty and the business cycle. Does uncertainty create recessions or do recessions 

create uncertainty? Although it is difficult to give a definitive response to this question, 

economic theory does point to clear that uncertainty can negatively effect on economic 

activity.  

 

Where Did It All Start? 

One basic defining moment was the point at which the US government declined 

to save Lehman Brothers from its fall on September fifteenth, 2008. This bankruptcy 

stunned market confidence and caused financial panic, the impacts of which undulated 

even more throughout an exceptionally interconnected and overleveraged worldwide 

financial system. In the months from that point, what began as liquidity issues changed 

into more solvency concerns about significant worldwide financial institutions 

(Claessens et al., 2010). In addition, consumers and firms confronted a credit stop, 

prompting falls in consumption and investment and economy slowdown in the US and 

Western Europe. Thus, a systematic financial crisis was formed. 

The financial crisis and the recession have been portrayed as a side effect of 

another, deeper crisis by various business analysts. In 2008, all major economies 

encountered a significant decline in real GDP. A credit crunch occurs when the banking 

crisis seriously restricted normal bank lending. The outcome was a fall in investment 

and consumer spending causing to a significant decline in real GDP. The fall in house 

costs was another factor prompting recession. During economic expansions, rising 

house costs supported higher purchaser spending. At the point when house costs 

dropped, numerous mortgage holders confronted negative value. In this way, they cut 
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back on spending and could never again depend on re-mortgaging to gain equity 

withdrawal (Kolasa, Rubaszek, and Taglioni, 2010).  

Bloom (2014) suggests that the increase in uncertainty in 2008 possibly 

represented a three percentage point loss in GDP in 2008 and 2009. This is generally 

in accordance with Baker, Bloom, and Davis (2016) stated that the rise in policy 

uncertainty during the years 2006 to 2011 can be associated with a GDP drop of 2.3 

percent. The events starting the Great Recession result from the financial crisis and 

housing collapse as well as rising uncertainty. Moreover, the Great Recession itself 

additionally expanded uncertainty, driving the effects to be spread and amplified after 

some time. He concluded that uncertainty increases firmly during recessions, at both 

the macro and micro levels. More approximately, rise in uncertainty are both piece of 

the drive emerging from bad news shocks that begin recessions, and since uncertainty 

increases recessions by rising further as the slow growth of the economy. 

 

1.2 Problem Statement 

In the past decades, the effect of economic uncertainty on global economy is 

always a disputable issue among many researchers. A common perspective of 

economist is that United States is like an engine to the world economy, in the sense that 

US and the world output are connected in some way. When there is a fluctuation or 

amendment made towards the US government policy, this would appear to influence 

growth in other countries significantly or might have a spillover effect towards the other 

countries’ growth. Therefore, the instability of US economy will lead to uncertain 

environment to the world since the significant role of the US in the world economy.  

 

What Would Be the Impact of Uncertainty to the Globe? 

In between year 2016 and 2017, the election of the next U.S. President has 

caused a chaotic spin of uncertainty arises in the whole globe. People are feeling 
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anxious over who will be taking over the White House and what kind of revolutionary 

policy would be implemented. Soon after the new President Donald Trump won the 

election, he focused on improvising and customizing the economic policy in his own 

way, which is in opposition to previous policy executed by President Obama for a clear, 

steady rules of the road. It is hardly to know which US company will be affected. He 

desires to enforce an uncommon “border tax” on companies that move jobs abroad. His 

objectives for the economy are goal-oriented yet unclear to the public (Coy, 2017). 

The open question is whether Trump will, or not, brings good or bad uncertainty 

to the US economy which subsequently the entire globe. The election of the 

businessman could help organizations by cutting down their taxes and diminishing 

regulation since he understands their needs and wants. On the other hand, Trump could 

also create fear, uncertainty, and doubt if inconsistent policies to be proposed. The mist 

of uncertainty Trump has kicked up might be a major ordeal for the economy, or not.  

Several studies by Ben Bernanke (1983) founds that uncertainty restraints 

business investment and hiring, results consumer to retrench, causes organizations to 

be less productive, and increases the cost of capital by churning financial markets. This 

is due to most firm owners are doubtful towards the future like what will be the new 

corporate tax rate or business policy. Most of them will not invest their money in their 

firm in the period of uncertain but instead choose to sit and watch what the new 

outcome from the government is. 

The outcomes of developed and developing countries may be different when it 

comes to economic uncertainty. According to Kang, Ratti, and Vespignani (2017), 

global uncertainty shocks decrease productions in most large developed and developing 

countries. Outputs in Brazil and South Africa are most influenced by global uncertainty 

shocks. However, outputs of China and the U.S are less responsive to these shocks. 

Many developing nations did not and don't have the assets to empower the economy 

and defend their socially disadvantaged populations compare to the developed nations. 
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1.3 Research Objective 

1.3.1 General Objective 

Theoretically, uncertainty tends to increase significantly during recession. It is 

widely seen that uncertainty brings negative consequences for economic 

activity. Therefore, the main objective of this research is to establish a study on 

uncertainty using a new perspective, which is on the view of exchange rate.  

1.3.2 Specific Objective 

To be more specific, we would like: 

 To compute and calculate our own exchange rate uncertainty index. 

 To determine the factors affecting the fluctuations of exchange rate 

uncertainty index. 

 To determine the optimum government policy towards controlling the 

uncertainty. 

 

1.4 Research Questions 

There are 3 research questions to be examined:  

 How to measure uncertainty? 

 What is the factor affecting the fluctuations of exchange rate? 

 How government should adjust their policy towards controlling the uncertainty? 

 

1.5 Hypotheses of the Study 

The hypotheses that have been developed to investigate the exchange rate uncertainty 

factors and its friend are stated below. We hypothesized that  
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i) 𝐸𝑃𝑈𝑈𝑆 would have impact on exchange rate uncertainty. 

ii) 𝐸𝑃𝑈𝐸𝑈 would have impact on exchange rate uncertainty. 

iii) 𝐸𝑃𝑈𝐽𝑃𝑁 would have impact on exchange rate uncertainty. 

iv) VIX would have impact on exchange rate uncertainty when interact with 

KAOPEN. 

v) Trade would have impact on exchange rate uncertainty. 

vi) Unemployment would have impact on exchange rate uncertainty. 

vii) Inflation would have impact on exchange rate uncertainty. 

 

1.6 Significance of Study 

In this study, we contributed to this literature by computing our very own 

exchange rate uncertainty index (EUI) as we think none of the researchers have given 

their attention on the exchange rate uncertainty. In the past decades, most researchers 

studied the uncertainty factors by developing an uncertainty index based on the 

volatility of the stock market, forecaster disagreement, mentions of “uncertainty” in 

news and the dispersion of productivity shocks to firms. So we would like to contribute 

towards a new perspective of study towards uncertainty, which is on the view of 

exchange rate. 

We think that the EUI can be an important data for future researcher to take it 

as an index to study the uncertainty on the exchange rate perspective. 

 

1.7 Chapter Layout 

This study continues with Chapter 2, inspecting the related literature by other 

researches regarding on how global and domestic factor will have effect on the 

uncertainty index. Next, Chapter 3 shows the data, methodology, and the model that 

we used. Chapter 4 reports our main result and discussion of our discoveries. Lastly, 
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Chapter 5 provides the major findings, implication, limitations as well as 

recommendations.  

1.8 Conclusion 

In a nutshell, this chapter had clarified the reasons behind we choose to study 

on the exchange rate uncertainty and we hope that our research can provide a 

knowledge bridge towards linking the future research of uncertainty. This research 

aims to investigate the relationship between the exchange rate uncertainty factors and 

its friend. There are a total of 8 variables included in this research which are Inflation, 

Unemployment, KAOPEN, VIX, GFCF, Trade, EPU US, EPU Japan and EPU Europe. 

Last but not least, the next chapter will cover the literature review and what previous 

researchers have done towards the variables we chosen. 
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Chapter 2: Literature Review 

 

 

2.0 Introduction 

This chapter shed the light on the variables we chose to study the uncertainty 

factor. The variables includes foreign exchange rate for 20 countries we chose with 

respect to US dollar and also the country’s domestic factors like gross fixed capital 

formation (GFCF), inflation rate, unemployment rate. Last but not least, the global 

factors like the volatility index (VIX) and also the Economic Policy Uncertainty index 

(EPU). We covered the time period of 2000 to 2015. 

With the aim of our study on how the U.S. uncertainty will spread across the 

globe, we chose to study how the each country’s exchange rate will react towards the 

uncertainty spread across from the U.S by using their home currency against the U.S. 

dollar. However, there might also be other domestic factors that might influence the 

fluctuation of the exchange rate uncertainty index we composed. This is why we 

included each of the country’s unemployment rate, inflation and gross fixed capital 

formation (GFCF). Last but not least, we also included other global factor such as the 

economic policy uncertainty index of Europe and Japan and also the CBOE Volatility 

index (VIX) to account for the fluctuation of our uncertainty index. The relationships 

between exchange rate and domestic factors as well as global factors are shown in the 

figure below: 
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Figure 2.1: Relationships between exchange rate and domestic factors and global 

factors 

 

Theory underlying the model  

In theory, purchasing power parity (PPP) stated that exchange rate between countries’ 

currencies are in equilibrium when purchasing power is same in both countries. In 

another word, identical products or services can be sold in two different markets, 

without incurring transportation cost and restrictions, the prices should be the same in 

both markets, so call law of one price (absolute PPP). However, relative PPP would be 

more flexible than absolute PPP. Relative PPP take into account of changes of inflation 

rate between two countries. Whenever there is any changes in differential rate of 

inflation between countries (increase in domestic price level) tend to be offset over the 

long run through depreciation in order to reach the equilibrium.  
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Does global factor matter?  

There have been many debates surging from whether Economic Policy 

Uncertainty (EPU) index of Baker et al. (2013) will have a positive or negative 

influence on the exchange rate. In this section, we studied previous literature and found 

that the results are ambiguous.  

In the study of Kido (2016), the author used dynamic conditional correlation 

GARCH (DCC-GARCH) model, he found that the correlation between US EPU and 

the return of high-yielding currencies are consistently negative from time period of 

January 2000 to December 2014. However, another contradicted finds is that the return 

of Japanese Yen is consistently positive correlated with the US EPU. Similar findings 

are found in the research paper of Beckmann and Czudaj (2017), as their result showed 

that higher policy uncertainty in the US will make an unexpected appreciation of the 

yen. Another interesting finding is that not only exchange rate will be affected by the 

economic policy uncertainty, but forecast errors will also be affected by it. The author 

concluded that policy uncertainty will creates two kinds of impacts, one is that people 

will always takes the policy uncertainty into account when forming their expectations, 

another is that the exchange rate itself is mostly affected in a non-predictable way, 

which will result in higher forecast errors. 

 Moreover, Cheng (2017) used a structural VAR model to estimate the effects 

of both foreign and domestic policy uncertainty shocks on South Korea. The result 

showed that both uncertainties have significant and negative impacts on Korean GDP 

and a heightened policy uncertainty will leads to exchange rate depreciation. The author 

also found that both the uncertainty shocks seem to create a surge in Korean inflation 

rate, indicating that policy uncertainty shocks act as negative supply shock rather than 

demand shock in Korea. However, foreign policy uncertainty shocks appear to be more 

dominant than domestic policy uncertainty in affecting the Korea economy.  
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However, it is not always the EPU of United States that will affect the exchange rate 

of other country. In the research done by Fontaine, Didier, and Razafindravaosolonirina 

(2017), the author found that the economic policy uncertainty of China will have a spill 

over effect over to the US real macroeconomic variables in both expansion and 

recession period. The authors also highlighted that China EPU is a determinant of 

policy uncertainty, unemployment and industrial production in US. 

 The next global factor, volatility index (VIX) is also called the “fear index” as 

higher value indicates bullish market and lower value indicates bearish market as 

investors are feeling more confident towards the market and vice versa. In the research 

of Lu, Sun, and Ge (2017), they found that there is a causal relationship between 

Japanese Yen exchange rate and VIX are bidirectional which means the exchange rate 

will affect VIX and vice versa. Such result is in consistent with another study of author 

Nimmo, Nguyen, and Rafferty  (2016), as they found a large increase in interactions 

among returns and innovations in risk measures, as investors are becoming more and 

more concern and responsive towards risk during times of financial stress. 

 On the other hand, another group of researchers also stated that investment 

return and the risk premium do not fully depend on the VIX index. When the interest 

rate differential between two interest bearing assets is positive, a higher VIX index 

indicates a higher return for the investor (Chinn, 2016). 

 

Or is it influenced by domestic factor? 

 Can domestic factors influence the fluctuation of our exchange rate uncertainty 

index? First, we look into how firm investment will have an impact towards exchange 

rate uncertainty index, we take the gross fixed capital formation (GFCF) as a proxy for 

study. According to researcher Atella, Atzeni, and Belvisi (2003), they stated that 

exchange rate should always maintain in a stable condition to encourage firms to invest 

in innovations, and also gain competitiveness in the market. Besides, countries that 
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showed larger quantity and larger quality of investment spending also tends to have a 

stronger currency for an extended period of time.  

 Moreover, in Binding and Dibiasi (2016) research, they found that after the 

Swiss National Bank changes its exchange rate regime policy at 2015, uncertainty 

raised from within as people are unsure about the future exchange rate. Subsequently, 

the author found that uncertainty is negatively related with investment plans in 

equipment and machinery but a positive effect on expenditure in R&D after the shock.  

 There is also a study for exchange rate volatility, whereby the author Bahmani-

Oskooe and Hajilee (2010) proposed that exchange rate volatility will result in price 

volatility and it could have positive and negative effect on domestic investment. For 

example, risk adverse investor will invest more now as they are unsure of the price of 

tomorrow. On the other hand, risk-neutral firms could slow down their investment with 

increasing uncertainty provided the cost of decline in capital stock exceeds the 

adjustment cost in markets with imperfect information. 

However, author Kandilov and Leblebicioglu (2008) did not find any 

ambiguous result, but instead they found a robust negative impact of exchange rate 

volatility constructed using GARCH model on plant investment. The authors also 

stated that higher exposure of firms to export can help to alleviate the negative impact 

but larger fraction of imported inputs will worsen the adverse impact of exchange rate 

volatility. The negative impact of exchange rate volatility on domestic investment was 

also in conformity with the research of Oluwaseyi, Adesoye, and Oluwakemi (2015).  

 

Other than GFCF, trade factor is also important to determine a country’s growth. 

The export and import of goods and services performed by the country will face 

exchange rate fluctuation too. There is numerous studies examined the effect of 

uncertainty of exchange rate on trade. Abdoh, Yusuf, Zulkifli, Bulot, and Ibrhim (2016) 

carried out a research to determine which macroeconomic factors that have relationship 

with exchange rate fluctuation. The factors include export, interest rate and inflation 
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rate and they found that only export have a significant relationship with exchange rate 

movement. 

 Firm’s export share and decision was found significant and negatively affected 

by the appreciation in currency value and real effective exchange rate (REER) volatility 

in India based on the study by Cheung and Sengupta (2013). Asteriou, Masatci, and 

Pilbeam (2016) studied the impact of exchange rate volatility on the demand of 

international trade in Mexico, Indonesia, Nigeria and Turkey (MINT countries) by 

using GARCH model. They also used ARDL approach to test long run relationship 

while Granger Causality to test short run among variables. Result showed that volatility 

affect demand of trade for Mexico and Indonesia in short run but no effect in the long 

run except Turkey. This was partially in line with another study, where exchange rate 

volatility has short term effect on developing countries, most of the volatility effects 

are indirect which come from long term exchange rate commitments such as currency 

unions and pegged exchange rate instead of short term fluctuation (Nicita, 2013). This 

was opposed to the study by Kargi (2014) where exchange rate has long run relationship 

with export, import and net trade as well as unidirectional from exchange rate to the 

variables tested. 

 Next, KAOPEN was an index developed by Chinn & Ito to examine the level 

of capital account transactions (Chinn & Ito, 2007). In the studies of Akram and Bryne 

(2015), the authors also used the capital account openness index to examine the impacts 

of financial liberalization on exchange rate. Back to late date before financial 

liberalization, some countries had implementing capital control to limit the capital 

inflow and outflow during financial crisis period. Contraction of capital controls on 

money inflow depreciates the exchange rate and lead to higher unconditional exchange 

rate fluctuation, but less sensitive to external shocks (Edwards & Rigoobon, 2009). 

Furthermore, according to Chen and Chang (2015), when government implement taxes 

through the practice raising currency trading costs, it helps to discourage speculation 

activities thus stabilize the exchange rate, see also Eichengreen, Tobin, and Wyplosz 

(1995).  
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 In spite of that, there are more and more countries participating in financial 

liberalization nowadays. “Capital account liberalization is easing the restriction on 

capital flows across a country’s borders such as foreign direct investment and the 

purchase of foreign portfolio investment as well as bank borrowing”, said Kose and 

Prasad (2012). As a result, financial liberalization able to affect firm’s value in different 

industries in the short run and hence spurs the economic growth in the long run 

(Vithessonthi & Tongurai, 2012).  

 Unemployment factor always becomes one of the hot topics most of the 

countries policy makers and public concern about. There were a lot of existing studies 

that examined the relationship between uncertainty index and unemployment. 

According to Ran and Zhou (2012), they studied the transmission effect of 

unemployment of base currency country towards currency-linked country. When 

unemployment in US rises, it drove down the aggregate demand from US citizen and 

ultimately affects the export in Hong Kong. Since US is the world big brother, this will 

affect the production in small countries such as Hong Kong and its unemployment will 

rise. The result was in line with the theoretical where aggregate demand decline will 

reduce the production, employers would not want to bear the cost and so they layoff 

some of the workers. Hence unemployment increased. Besides that, exchange rate 

volatility has effect on the employment growth diminishing in manufacturing firms 

(Demir, 2010). Estimated result show that appreciation of real exchange rate has the 

positive effect on unemployment.  

 On the other hand, Chang (2011) studied the inter-relationship between 

exchange rate uncertainty and unemployment in South Korea and Taiwan. By using the 

error correction model, result showed lagged unemployment has positive short run 

effect on exchange rate uncertainty in South Korea while negative short run effect in 

Taiwan. In contrast, author used GARCH (1,1) measure to form uncertainty and the 

outcome was the lagged exchange rate uncertainty is strong to explain that there is 

positive influence on South Korea’s unemployment in short run. 
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 Nevertheless, some researchers examined the effect of news announcement on 

exchange rate volatility. Unexpected events in some macroeconomic variables such as 

current account deficit, inflation and unemployment rate are shown to have significant 

effect on Australian Dollar (Kim, 1999). This statement also proven by Apergis (2000), 

positive employment news creates a sign of appreciation of domestic currency (Euro 

Dollar). Employment increase caused people able to spend then create inflation in the 

future. So, European Monetary System (EMS) countries raise the interest rate to 

encounter inflationary pressure and unexpected employment news. When interest rate 

increased, domestic assets become more attractive and lead to the appreciating of 

domestic currency. 

 Lastly, we studied on will the respective country’s inflation rate will have an 

impact on the EUI. According to Madesha, Chidoko, and Zivanomoyo (2013), they 

studied the relationship between exchange rate and inflation by using Granger 

Causality test and result showed there is a long run relationship between exchange rate 

and inflation. Also, they found that exchange rate and inflation Granger cause to each 

other. The authors also concluded that there is a unidirectional causality between 

inflation and exchange rate in Zimbabwe. Besides that, another group of researchers 

also examined the inter-relationship between exchange rate and inflation and they 

found that the previous year’s exchange rate and inflation are important proxies of 

determining the current year’s exchange rate whereas the interest rate has no significant 

influence towards it. (Ebiringa et al., 2014).  

 Meanwhile, in the research of Achsani, Fauzi, and Abullah (2010), they used 

statistical analysis and Granger-causality test and found that there is a strong correlation 

between the movements of inflation with real exchange rate. However, the result 

showed that not all countries have the same effect. For Asian country, there is a 

significant one way relationship, which exchange rate has a significant impact on the 

inflation while in other Non-Asian region; the relationship is in the opposite direction. 

On contrary, inflation was founded to be insignificant towards exchange rate in 

ASEAN countries (Abdoh et al., 2016). 
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2.2 Gap to be filled 

 This chapter have summarized and concluded those factors that will affect our 

uncertainty index based on the studies done by other scholars. Relevant theoretical 

framework has also been included in this chapter to further explain our theory. The 

explanation on our model and the approach we used will be further discussed in the 

next chapter. 

 In most of the study towards uncertainty, most of the researchers used the EPU 

developed by Bloom et.al (2014) to investigate the element of uncertainty. There are 

several EPU that was used in this study such as EPU Japan, EPU US and EPU EU, 

nevertheless we used these proxies as our independent variable and we regressed it to 

our dependent variable, which is the exchange rate uncertainty index composed using 

the individual country’s exchange rate against the U.S. dollar. Therefore, we construct 

our own exchange rate uncertainty index rather than use EPU index that provided by 

Nicholas Bloom in our study. 

 After studied the relevant literature, we found that researchers were interested 

to find out the effect of exchange rate fluctuation (Kido, 2016; Oskooe & Hajilee, 2010; 

Cheung & Sengupta, 2013; Edwards & Rigoobon, 2009; Ran & Zhou, 2012). To fill 

the gap between previous researchers finding and our curiosity on exchange rate 

fluctuation, so we wish to further investigate the determinant of exchange rate 

fluctuation by using our own exchange rate uncertainty index and to cover a broader 

range of uncertainty proxy.  

 Another gap we observed that researchers studied based on time series analysis 

and they only focus on developing countries (Madesha et. al., 2013; Asteriou et. al., 

2016; Fontaine et. al., 2017). Instead of focusing on a large nation such as U.S., we 

used other developing nation as well as developed nation and carefully examine how 

the uncertainty index will have its effect on different kind of country. 
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CHAPTER 3: METHODOLOGY 

 

 

3.0 Introduction 

In this chapter, we showed the sources where we gather our data and we are 

going to test the relationship between our dependent variable, the exchange rate 

uncertainty index and the independent variables, which include Gross Fixed Capital 

Formation (GFCF), Inflation, Unemployment, Trade, Volatility index (VIX), the 

Economic Policy Uncertainty Index (𝐸𝑃𝑈𝑈𝑆, 𝐸𝑃𝑈𝐽𝑃𝑁, 𝐸𝑃𝑈𝐸𝑈). The methods that we 

use consist of Pooled Ordinary Least Square (POLS), Fixed Effects Model (FEM), 

Random Effects Model (REM), Redundant Fixed Effect Test, Omitted Random Effect 

Test and the Hausman Test. It is of utmost importance for us to avoid inaccurate result 

when running the test in order to choose the most appropriate methodology. The time 

period we use for our research is from 2000 to 2015 annually with 20 different countries. 

All the data are from secondary source. We analyzed the collected data by using 

quantitative research. Our research is to identify how those independent variables can 

be correlated and affect our exchange rate uncertainty index. 

 

3.1 Model Specification 

First of all, we will discuss on our regression model in this chapter. Our model 

is composed to test the relationship between the Exchange Rate Uncertainty Index (EUI) 

and the Economic Policy Uncertainty Index (𝐸𝑃𝑈𝑈𝑆 , 𝐸𝑃𝑈𝐽𝑃𝑁 , 𝐸𝑃𝑈𝐸𝑈), Gross Fixed 

Capital Formation (GFCF) , Trade, Volatility index (VIX),  Inflation, Unemployment. 

Our estimated model is shown as below: 

ℓ𝑜𝑔(𝐸𝑈𝐼) =  𝛽0 + 𝛽1𝑡ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆) + 𝛽2𝑡ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁) +  𝛽3𝑡ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) +

                         𝛽4𝑡ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) + 𝛽5𝑡ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸)  +  𝛽6𝑡ℓ𝑜𝑔(𝑉) + 𝛽7𝑡ℓ𝑜𝑔(𝑈) +

                         𝛽8𝑡(𝐼𝑁𝐹) +  Ɛ𝑡                     [3.1] 
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Where EUI refers to exchange uncertainty Index, 𝐸𝑃𝑈𝑈𝑆 refers to Economic Policy 

Uncertainty index for United States, 𝐸𝑃𝑈𝐽𝑃𝑁 refers to Economic Policy Uncertainty 

index for Japan, 𝐸𝑃𝑈𝐸𝑈  refers to Economic Policy Uncertainty index for Europe, 

𝐺𝐹𝐶𝐹  refers to gross fixed capital formation, 𝑇𝑅𝐴𝐷𝐸  refers to trade of selected 

country, 𝑉  refers to CBOE volatility, 𝑈 refers to unemployment rate, 𝐼𝑁𝐹  refers to 

inflation, Ɛ refers to error term, ℓ𝑜𝑔 refers to natural logarithm, 𝑡 refers to the period 

of time from 2000 to 2015. 

 

3.1.1 Interaction between VIX and KAOPEN 

According to International Monetary Fund Fiscal Affairs Department (2012), 

there is a close relationship between VIX of each country and financial 

openness. According to Ananchotikul & Zhang (2014), there is also proved that 

VIX is correlated with the financial openness of the country. The more revealed 

of the country to the external fund flow, the greater the spillover from higher 

risk aversion to the domestic equity market appears to be. Nevertheless, the 

effect of VIX is depended on the exchange rate regime. Thus, we believe that 

KAOPEN which representing financial openness will have a great impact on 

VIX in order to make our model better. So, we continue our further research 

with VIX times KAOPEN in next chapter. The regression model is as below: 

 ℓ𝑜𝑔(𝐸𝑈𝐼) = 𝛽0 + 𝛽1𝑡ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆) + 𝛽2𝑡ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁)  +

                                      𝛽3𝑡ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) +    𝛽4𝑡ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) + 𝛽5𝑡ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸)  +

                                      𝛽6𝑡ℓ𝑜𝑔(𝑉. 𝐾) +    𝛽7𝑡ℓ𝑜𝑔(𝑈) +  𝛽8𝑡(𝐼𝑁𝐹) +  Ɛ𝑡                    [3.2] 

Where 𝑉. 𝐾 refers to CBOE Volatility Index multiply by KAOPEN which is 

representing the financial openness. 
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3.2 Data Collection Method  

In general, we used the annual exchange rate data for the 20 selected countries 

we selected and compose our own exchange rate uncertainty index followed by the 8 

independent variables. The details of how we obtain the exchange rate uncertainty 

index are further explained in section 3.3. The time period of our research is from 2000 

to 2015, and it is in the form of secondary data which we retrieved from the World 

Databank. The 20 selected countries are Australia, Brazil, Canada, Chile, China, India, 

Indonesia, Japan, Malaysia, Mexico, Norway, Philippines, Poland, Singapore, South 

Africa, Switzerland, Thailand, Turkey, Colombia and Morocco. So, there should be a 

total of 320 observations for our research. The sources and proxies of our independent 

variables are explained and grouped in a detailed manner in the following table 3.1. 

Table 3.1: Sources of data for independent variable 

Independent Variables Source 

Economic Policy Uncertainty United State(𝐸𝑃𝑈𝑈𝑆) Policy Uncertainty 

Economic Policy Uncertainty Japan (𝐸𝑃𝑈𝐽𝑃𝑁) Policy Uncertainty 

Economic Policy Uncertainty Europe (𝐸𝑃𝑈𝐸𝑈) Policy Uncertainty 

Gross Fixed Capital Formation (GFCF) World Bank 

Trade (TRADE) World Bank 

CBOE Volatility Index (V) Fred St Louis 

Unemployment (U) World Bank 

Inflation (INF)  World Bank 

Capital Account Openness (KAOPEN) Chinn-Ito Website 
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3.2.1 Data Processing  

Figure 3.1 Steps of Data Processing 

 

We started our study with the process of obtaining data from 

several secondary sources. Then we filter, modify and transform to 

become our own data set and proceed to empirical testing by using 

Eviews 9. Lastly, after the result was generated, we interpreted and 

explain the finding to fulfill our objective in this study. 

 

 3.2.2 Data Description 

Based on our study, the global factors consist of Economic 

Policy Uncertainty (EPU) in US, Europe and Japan and CBOE 

Volatility Index. They are measure in index form. The EPU for US and 

Europe is expected to have positive sign with our exchange rate 

uncertainty index while Japan’s EPU is expected to be negative. 

Volatility index is expected to be positive, higher VIX indicates higher 

exchange rate uncertainty, which mean depreciating in currency. 

Meanwhile, for domestic factors, GFCF represented the 

investment in domestic and is measured in annual % growth. It is 

expected to have negative sign because if a local producer slowdown 

their investment domestically. Hence export would reduce and lead to 

Interpret and analyze result

Use Eviews to analyze data

Filter, modify and transform data 

Collect data from secondary data sources
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home currency to depreciate. Besides that, trade is expected to be 

negative sign as well. It is measured in % of GDP, when a country’s 

trade is high, foreign demand for exported goods will lead to 

appreciation in home currency who exports the goods. Unemployment 

is measure in % of total labour force; inflation is measured in annual %, 

both has expected negative sign with exchange rate uncertainty. Lastly, 

capital account openness is measuring the degree of capital account 

openness, where close to 0 indicates less openness while close to 1 more 

openness. It is expected to be negative sign. 

Table 3.2: Description of Data 

Independent Variables Unit Measurement Expected Relationship 

with Exchange Rate 

Uncertainty 

Economic Policy Uncertainty 

United State (𝐸𝑃𝑈𝑈𝑆) 

Index Positive 

Economic Policy Uncertainty 

Japan (𝐸𝑃𝑈𝐽𝑃𝑁) 

Index Positive 

Economic Policy Uncertainty 

Europe (𝐸𝑃𝑈𝐸𝑈) 

Index Positive 

CBOE Volatility Index (V) Index Positive 

Gross Fixed Capital Formation 

(GFCF) 

Annual % growth Negative 

Trade (TRADE) % of GDP Negative 

Unemployment (U) % of total labor force Negative 

Inflation (INF)  Annual % Negative 

Capital Account Openness 

(KAOPEN) 

Degree of financial 

openness (0-1) 

Negative 
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3.3 Empirical Methodology  

First of all, the data of our dependent variable, the uncertainty index is collected 

from Oanda website, a leading platform for researchers or investors whom are keen to 

gather historical exchange rate data ranging from daily to annually. Consequently the 

independent variables, gross fixed capital formation (GFCF), Inflation, Unemployment 

and Trade are retrieved from the World Bank data base. To relate our study to the 

uncertainty, we also used the Economic Policy Uncertainty Index (EPU) developed by 

one of the most prestigious professor in Stanford University – Nicholas Bloom in his 

website, Economic Policy Uncertainty (EPU). For further investigation, we retrieved 

the Chinn-Ito index (KAOPEN) to test the efficiency of VIX in our model. 

 

3.3.1 Composition of Exchange Rate Uncertainty Index 

A basic task in various statistical analyses is to distinguish the area and 

variability of a data set. A further characterization of the data includes skewness. 

A distribution is skewed in the event that one tail is longer than another. These 

distributions are once in a while called asymmetric or asymmetrical 

distributions as they don't demonstrate any sort of symmetry. Symmetry implies 

that one portion of the circulation is an identical representation of the other half. 

The normal distribution is a symmetric distribution with no skew. The tails are 

precisely the same. For instance, when the mean is greater than the median, the 

distribution is right-skewed (positively skewed). On the other hand, when the 

mean is less than the median, the distribution is left-skewed (negatively skewed) 

(Brown, 1997).  

To compose our own uncertainty index using the foreign exchange rate, 

first we took the annual data from Oanda for all of the 20 countries that we 

selected. In order to make the data consistent, we choose to set the currency in 

term of USD. Then, we begin with calculate the mean and median of the data. 

Next, we took the median minus the mean and some of the results are having 
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negative value. To avoid any appropriate results, we added 1 into the results of 

median minus mean in the next step to make the data becomes positive and 

lastly we chose the lowest value as the base year in accordance with its year. 

Lastly, we use the other annual data we get divided by base year and times 100. 

The final data that we get becomes our own uncertainty index which is the EUI 

(Exchange rate Uncertainty Index). 

 

3.3.2 Independent Variables Data Processing  

Then, we apply log to all variables except inflation because it is in 

percentage. This method is to make the variables looks more consistent with 

smaller number. After all the data are rearranged, processed and computed, we 

start to run some test by using E-views. Mainly, these are procedures how we 

process the data. The tests and methods used will be discussed in the next 

section. 

Our data are following the panel data approach which is including both 

cross sectional data and time series dimensions. Panel data approach is an 

efficient method to assist all the researchers to identify and estimate the effects 

which are not obvious and hard to be detect in pure cross sectional data or pure 

time-series data (Baltagi, 1995.). 

Panel data can help to improve the empirical analysis in ways but 

inconceivable by just using cross-sectional data and time series data (Gujarati, 

2004). According to Gujarati (2004), we can study all the repeated cross-section 

data which mean panel data approach is better for us to learn the dynamics of 

change. We can use this approach to diagnose and measure the problems and 

effects that is hard to be observed in pure cross-sectional or pure time series 

data. Panel data approach will take the heterogeneity effects into account by 

including all the unobserved variables to avoid from computing model from 

undergoing omitted biased variables. 
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According to Dougherty (2016), panel data sets are usually having large 

number observations such as n units and T time periods which indicating large 

total number of observations by multiplying n units of observation by T time 

periods (n ∙ T). In our research, we are having 20 countries and 16 years which 

is from 2000-2015. The total numbers of observations are 320 after (𝑛 ×  𝑇). 

First of all, we start by running Pooled Ordinary Least Square (POLS) 

to estimate our model. Somehow, there is a problem by using POLS which the 

heterogeneity related to the unobservable effects is not taking into account and 

this may cause biased results as we are using some omitted variables. After that, 

we try with the alternative way which is testing the same set of explanatory 

variables by using Fixed Effects Model (FEM) and Random Effects Model 

(REM). This will allow us to assure the unseen heterogeneity in our data. After 

that, we are able to do some comparison by carrying out Redundant Fixed 

Effects- Likelihood Ration (F-Test) for POLS and FEM, Omitted Random 

Effects- Breusch-Pagan- Lagrange Multiplier Test (BP-LM test) for POLS and 

REM. For our model, we have to test with Correlated Random Effects 

(Hausman Test) as our POLS specification test above is not significant. All the 

tests will be discussed in detail in the sub-section below. 

 

3.3.3 Pooled Ordinary Least Square (POLS) 

POLS is the most basic set of panel data. Best Linear Unbiased 

Estimator (BLUE) is describing that the POLS regression is following exactly 

the key terms of OLS estimator such as unbiased, consistent, efficient and linear. 

The pooled OLS estimators always ignores the panel structure and treat 

observations as being serially uncorrelated for a given individual, with 

homoscedastic errors across individuals and time periods (Johnston & DiNardo, 

1997). 

 



What Drives Exchange Rate Uncertainty?  
From the Perspective of Global and Domestic Factors 

   

   

   
 

 Undergraduate Research Project                Page 26 of 64                       Faculty of Business And Finance 

 

The POLS estimator for panel data: 

𝑌𝑖𝑡= 𝛽0 + 𝑋1𝑖𝑡𝛽1 +𝑋2𝑖𝑡𝛽2 + ………+𝑋𝑘𝑖𝑡𝛽𝑘+ 𝑈𝑖 , while 𝑈𝑖 = 𝛼𝑖 + 𝑒𝑖 

[3.3] 

Where: 

𝒀𝒊𝒕 = Dependent variable for country (i) in different period of time 

(t) 

𝜷𝟎 = Slope of the equation / Y-intercept 

𝜷𝒌 = Coefficient of independent variables, while k=1, 2, 3, 4… 

𝑿𝒌𝒊𝒕 = Independent variables for country (i) in different period of 

time (t), where, k = 1, 2, 3, 4…. 

𝑼𝒊 = Time-constant unobserved heterogeneity / unobserved cross-

sectional effects 

𝒆𝒊 = Idiosyncratic error 

For the POLS model, there are 2 assumptions about the unobserved 

terms which mean 𝑈𝑖  are uncorrelated with all the independent variables 

which𝑋𝑘𝑖𝑡E (𝑋𝑘𝑖𝑡𝛼𝑖) = 0 and independent variables,𝑋𝑘𝑖𝑡 is predetermined which 

E(𝑋𝑘𝑖𝑡𝑢𝑖)= 0. In other words, there should be no serial correlation problem in 

POLS. According to Wooldridge (2006), POLS model is consistent as standard 

OLS would be assume to be no collinearity and homoscedasticity between the 

i unit of observations in different periods of time.  

According to Kupolusi, Adeleke, Akinyemi & Oguntuase (2015), 

“Pooled OLS method shows that all the regression parameters are significant. 

But coefficient of determination that explains variations between two or more 

linear related variables was very low. The conventional OLS estimator applied 

to panel data has over time led to inconsistent estimate of the regression 
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parameters due to lack of adequately handling individual specific effect of the 

parameters”.  

In other words, panel data will cause heterogeneity bias problem which 

mean the assumptions above cannot be achieved easily. As Wooldridge (2006) 

stated, 𝑈𝑖 = 𝛼𝑖 + 𝑒𝑖 is the regression error must be serially correlated in panel 

data series. This statement tells that not all variables in the model are 

homogenous, so they will become biased. Thus, Fixed Effects Model (FEM) 

and Random Effects Model (REM) are being invented as better estimator 

models. 

 

3.3.4 Fixed Effects Model (FEM)  

According to Kupolusi, Adeleke, Akinyemi, &Oguntuase (2015), the 

dependent variables must be compare in two occasions which are cross-

sectional and time series. Furthermore, we can make sure or restraint the 

unobserved heterogeneity to have collinearity with the independent variables 

over time to prevent estimator bias. Fixed Effects model is not working 

smoothly for within-cluster variation or slow changing variables over time 

(Reyna, 2007). There are 3 ways to eliminate the omitted variables which are 

not changing over time which included within-group fixed effects, first 

difference fixed effects and least squares dummy variable fixed effects (LSDV). 

All three ways will be discussed below. 

 

I. Within-Group Fixed Effects 

 

This method can be used to eliminate the  𝑈𝑖 , the time-variant omitted 

variables by subtracting the average equation (Woolridge, 2006).  

Average Equation:  
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𝑌̅𝑖𝑡= 𝛽1𝑋̅𝑖𝑡 + 𝑎̅𝑖 + 𝑈̅𝑖𝑡                [3.4] 

After Subtracting Equation 3.3 from Equation 3.4, the new equation will be: 

𝑌𝑖𝑡−𝑌̅𝑖𝑡= 𝛽1(𝑋𝑖𝑡  − 𝑋̅𝑖𝑡) + (𝑈𝑖𝑡 − 𝑈̅𝑖𝑡)               [3.5] 

This transformation is called as within transformation and we derived 

the estimator so it is called as within estimator. Thus, the time-variant omitted 

variables are being eliminated from the regression model. According to 

Woolridge (2006), all the variables are based on the variation about those mean 

values are correlated now. This mean that the heterogeneity bias occurred can 

be eliminated since the unobserved heterogeneity and unobserved cross-

sectional effects are being subtracted and eliminated from the equation. 

According to Gormley and Masta (2014), degrees of freedom for within-group 

fixed effects will be lowered since the unobserved effects are being eliminated. 

Furthermore, the decreases of the number of fixed effects caused by within-

group fixed effects will also resulting in the reduction of degrees of freedom. 

 

II. First Difference Fixed Effects 

First difference fixed effects is similar to within-group fixed effects 

which both of them also eliminate unobserved effects and cannot include time-

invariant variables because of demeaning process will reduce their value to zero 

over time. First difference fixed effects will use the same eliminating method 

which is subtracting the foregoing equation [3.3] by current equation [3.6]. 

Current Equation: 

𝑌𝑖𝑡2 = (𝛽0+ 𝛿0) + 𝛽1𝑋𝑖𝑡2+ 𝛼𝑖 + 𝑈𝑖𝑡2               [3.6] 

 After subtracting Equation [3.3] from Equation [3.6], the new equation 

will be: 

            (𝑌𝑖𝑡2 −  𝑌𝑖𝑡) = 𝛿0 + 𝛽1 (𝑋𝑖𝑡2 −  𝑋𝑖𝑡) + (𝑈𝑖𝑡2 −  𝑈𝑖𝑡)              [3.7] 
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 OR 

 ∆𝑌𝑖𝑡 = δ0 + 𝛽1 ∆𝑋𝑖𝑡  + ∆𝑈𝑖𝑡                [3.8] 

The new equation is known as first differenced equation. The further 

estimation with this equation will no longer rely on whether the independent 

variables are correlated with the unobserved effects or not. According to 

(Waldinger, 2014), in first difference fixed effects method, we still need strictly 

exogeneity which 𝐸(𝑈𝑖𝑡 |𝑋𝑖𝑡, 𝐶𝑖𝑡) = 0. The independent variables that remain 

unchanged over time will be eliminated and decrease in degrees of freedom. 

The heterogeneity biased problems can be solved but another problem which is 

autocorrelation will arise from this method.  

 

III. Least Squares Dummy Variable Fixed Effects  (LSDV) 

 

The LSDV model is a good way to estimate and understand the fixed 

effects by adding dummy variables to the models. According to Reyna (2007), 

by adding dummy variables, the pure effect of the predictor variables and 

coefficient can be estimated through the controlling for the unobserved 

heterogeneity.  

𝑌𝑖𝑡= ∑ 𝛽𝑝𝑝=1 𝑋𝑝𝑖𝑡 + 𝛿𝑡 + ∑ 𝑎𝑞𝑞=1 𝐷𝑞 + 𝑈𝑖𝑡               [3.9] 

𝒂𝒒 = The coefficient of the individual-specific dummy variables, q=1, 2, 3, 

4…  

𝑫𝒒 =Dummy variables, it will be: 

 𝐷𝑞 =1 when the observation is related to individual q 

            𝐷𝑞 =0 when the observation is not related to individual q 

According to Dougherty (2007), LSDV model is not same with the 

method above which expelled the unobserved effects but LSDV will bring the 
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unobserved effects explicitly into the model. The unobserved effects are now 

being used as the coefficient of the individual-specific dummy variables, the 

𝑎𝑞𝐷𝑞 term in the model is representing a fixed effects on the dependent variable. 

This method allows the estimator to be immune from autocorrelation problem 

and loss of degrees of freedom. 

 

3.3.5 Random Effects Model (REM) 

According to Reyna (2007), the rationale behind random effects model 

is different with fixed effects because variation across entities is assumed to be 

random and uncorrelated with the independent variables included in the model. 

The random effects model not including the omitted variable bias so that have 

to remove them by measuring and controlling the unobserved effects and sum 

up the numbers of potential omitted variables into a number which representing 

an independent variables (Greene, 2002). The model will be discussed below. 

𝑌𝑖𝑡 = 𝛽0 + 𝛽𝑘𝑋𝑘𝑖𝑡 + 𝑢𝑖𝑡 +ε𝑖𝑡                          [3.10] 

 

𝜷𝟎 = Slope of model 

𝜷𝒌 = Coefficient for independent variables, where k=1, 2, 3, 4…. 

𝑿𝒌𝒊𝒕 = Independent variables, where k=1, 2, 3, 4…. 

𝒖𝒊𝒕 = Unobserved cross-sectional effects / Between-entity error 

𝛆𝒊𝒕 = Idiosyncratic error / Within-entity error 

Random effects model will include time invariant variables which mean 

this model are taking unobserved effects into account. According to Baltagi 

(2013), the entity’s error term which mean the unobserved effects are not 

correlated with the independent variables. This is because of the time-invariant 

variables can use as the explanatory variables. 
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3.4 Model Selection 

3.4.1 Redundant Fixed Effects- Likelihood Ration  

Redundant fixed effects also known as likelihood ratio. According to 

Marinov (2012), the redundant fixed effects which is the likelihood ratio is an 

appropriate way to test and check fixed cross-section effects are necessary in 

the panel-regression. The null hypothesis for the test is the fixed effects are 

redundant. If the results showed in Eviews P-value is lower than the 1%, the 

null hypothesis will be rejected which mean the fixed effects are redundant. 

This result is telling us that the model is containing unobserved heterogeneity. 

 

3.4.2 Omitted Random Effects - Lagrange Multiplier (Breusch-

Pagan LM-test) 

According to Reyna (2007), Breusch-Pagan LM-test is the most 

appropriate way to decide whether POLS or REM is better model. In the same 

way, this test will be carried out with Eviews and the result will be recorded. 

This test is used to determine whether the model is suffering from 

homoscedasticity or heteroscedasticity. 

𝐻0: 𝜎𝑢
2 = 0, POLS is preferred. 

𝐻1: 𝜎𝑢
2≠ 0, REM is preferred. 

Null hypothesis for the test is Var(ai) = 0, 𝐻0 : 𝜎𝑢
2  = 0 which mean it is 

homoscedasticity. The alternative hypothesis is Var(ai) ≠0, 𝐻1: 𝜎𝑢
2≠ 0 which 

mean it is heteroscedasticity. When there is heteroscedasticity in the model, 

REM is preferred as it is a better model. If the variance across the entities is 

zero which mean POLS is preferred because of homoscedasticity. 
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3.4.3 Correlated Random Effects (Hausman Test) 

Last test that will be run to test whether REM or FEM is the better model 

is hausman test. Hausman test can be applied in REM or FEM. This method is 

used to choose between these 2 regression models. The null hypothesis for this 

test is REM will be preferred. If the P-value showed in the Eviews result is 

lower than 1% significance level, the null hypothesis will be rejected which 

mean FEM will be the better model compare to REM. 

 

3.5 Conclusion 

This chapter consists of the method we used to collect the data and compute the 

data. We also discussed about the test we run to choose the best model. In next chapter, 

we will carry on about the result and analysis the result for all the tests in this chapter. 
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CHAPTER 4: DATA ANALYSIS 

 

 

4.0 Introduction 

Previous chapter is about sources of data and explanation for each empirical 

model. Further analysis of the test results and interpretation for each model will explain 

in this chapter. The purpose is to examine the relationship between the dependent 

variable, Exchange Rate Uncertainty Index and the independent variable, which 

include Gross Fixed Capital Formation (GFCF), Inflation, Unemployment, Trade, 

Volatility index (VIX), the Economic Policy Uncertainty Index of United States, 

Europe and Japan(𝐸𝑃𝑈𝑈𝑆, 𝐸𝑃𝑈𝐽𝑃𝑁, 𝐸𝑃𝑈𝐸𝑈).The method used to choose the best model 

from Pooled Ordinary Least Square (POLS), Fixed Effects Model (FEM), and Random 

Effects Model (REM) will be discussed more detailed in the following section. We also 

constructed a central tendencies measurements table for further interpretation. 

 

4.1 Central Tendencies Measurement of Constructs 

The table below shows the measurement of central tendency of the variables 

based on our selected 20 countries. The measurements included mean, mode and 

median. The results below are computed by using Eviews so we can just get the results 

for overall.  
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Table 4.1: Descriptive Data 

 Mean Median Maximum Minimum 
Std. 

Dev 
Skewness Kurtosis Jarque-Bera 

ℓ𝑜𝑔(𝐸𝑈𝐼) 4.6398 4.6349 4.7976 4.5820 0.0312 1.8110 7.9269 498.5729 

ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆) 4.5926 4.7417 5.0475 4.0603 0.3634 -0.1438 1.3236 38.5729 

ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁) 4.5976 4.6323 4.9209 4.1511 0.2346 -0.5990 2.2452 26.7317 

ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) 4.8347 4.8574 5.3470 4.3067 0.3236 -0.1563 1.8915 17.6855 

ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) 
28.062

8 
27.0114 35.6092 23.1266 2.8323 0.8437 2.9789 37.9657 

ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸) 4.1937 4.1264 6.0860 2.9856 0.6250 0.9219 4.1987 64.4884 

ℓ𝑜𝑔(𝑉. 𝐾) 2.3847 2.3689 3.0072 1.9990 0.3040 0.4552 2.2578 18.3944 

ℓ𝑜𝑔(𝑈) 1.7943 1.8029 3.3010 -0.5447 0.6783 -0.2976 3.8762 14.9594 

INF 4.1062 3.0363 54.9154 -1.3528 5.5913 6.0928 51.8851 33843.2800 

 

 The results above are from 320 observations. First of all, the first 

variable, ℓ𝑜𝑔(𝐸𝑈𝐼) which is the Exchange Rate Uncertainty Index that computed by 

ourselves, is having an overall mean of 4.6398, median of 4.6349 and smallest standard 

deviation of 0.0312. The next variable, ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆) have a mean of 4.5926, median 

of 4.7417 and standard deviation of 0.3634. ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁)  have mean of 4.5976, 

median of 4.6323 and standard deviation of 0.2346. ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) have an overall mean 

4.8347, median of 4.8574 and standard deviation of 0.3236. ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) is having the 

highest overall mean among the variables which is 28.0628, highest median of 27.0114 

and standard deviation of 2.8323. ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸) is having a mean of 4.1937, median 

of 4.1264 and standard deviation of 0.6250. ℓ𝑜𝑔(𝑈) is having the lowest overall mean 

which is 1.7943, lowest median of 1.8029 and standard deviation of 0.6783. ℓ𝑜𝑔(𝑉. 𝐾) 

is having an overall mean of 2.3847, median of 2.3689 and standard deviation of 0.3040. 

Last variable which is the INF is having an overall mean of 4.1062, median of 3.0363 

and standard deviation of 5.5913. 
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For the maximum values, the variables will be sorted from highest to lower too. 

The variable will highest maximum value is INF with a value of 54.9154. Second 

highest will be ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) which is 35.6092 follow by ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸) with value of 

6.0860, ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) with 5.3470, ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆) with 5.0476, ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁)with 4.9209, 

ℓ𝑜𝑔(𝐸𝑈𝐼)with 4.7976, ℓ𝑜𝑔(𝑈) with 3.3010 while the variable with smallest maximum 

value is ℓ𝑜𝑔(𝑉. 𝐾) which is with 3.0072. 

For the minimum values, the highest is ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) with the value of 23.1266. 

The next highest minimum value will be ℓ𝑜𝑔(𝐸𝑈𝐼) with 4.5820 follow by ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) 

with value of 4.3067, ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁)  with 4.1511, ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆) with 4.0602,  

ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸)with 2.9856, ℓ𝑜𝑔(𝑉. 𝐾)1.9990, ℓ𝑜𝑔(𝑈) with the value of negative sign 

which is -0.5447, while the lowest minimum value is INF which also with negative 

value with -1.3528. 

Figure 4.1: Exchange Rate Uncertainty Index 
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Table 4.2: List of countries 

 

The graphs in the figure 4.1 above show the Exchange Rate Uncertainty Index 

(EUI) composed using the quarterly exchange rate data for each of the countries we 

chose from 2000 to 2015. Table 4.2 shows the list and representative number for 

developed and developing countries. The shaded region in figure 4.1 captured the 

period for global financial period of 2007 to 2009. We observed that most of the 

developed nations like Chile, Japan, Norway and Singapore hit the peak in their EUI 

during the crisis respectively. On the other hand, majority of the developing nations 

like Brazil, China, Indonesia, Malaysia, Mexico, Turkey, Colombia and Morocco are 

found to be at their lowest point of the EUI. Generally, we can see that developed and 

developing nations do not behave the same in EUI during the crisis period. Both India 

and Philippines fluctuated during the financial crisis. Lastly, Switzerland is the only 

developed nation that shows a decreasing trend in EUI for the crisis period. 

According to the table below, we can see that Chile hits the peak in year 2009 

with an index of 101.7740; Japan hits the peak in year 2008 with an index of 105.4571; 

Norway hits the peak in year 2008 with an index of 105.6919; Singapore hits the peak 

in year 2008 with an index of 101.8083. Meanwhile, there are few countries such as 

Developing Nations Developed Nations 

2. Brazil 1. Australia 

5. China 3. Canada 

6. India 4. Chile 

7. Indonesia 8. Japan 

9. Malaysia 11. Norway 

10. Mexico 14. Singapore 

12. Philippines 16. Switzerland 

13. Poland  

15. South Africa  

17. Thailand  

18. Turkey  

19. Colombia  

20. Morocco  
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Brazil, China, Indonesia, Malaysia, Mexico, Turkey, Colombia and Morocco are found 

to be reached at their lowest point which mean they are having an index of 100. Those 

countries with higher exchange rate uncertainty index are tended to have higher 

probability to experience depreciation in exchange rate. In opposite, those countries 

with lowest exchange rate uncertainty index have higher probability for currency to 

appreciate
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Table 4.3a: Exchange Rate Uncertainty Index 

 

*index with 100 indicates the base year for the country 

 

Year Australia Brazil Canada Chile China India Indonesia Japan Malaysia Mexico 

2000 107.9762 112.6000 103.8178 99.6022 105.3413 102.4601 106.3726 103.3135 103.5138 105.5386 

2001 110.1442 121.2172 103.6810 101.5292 105.5655 102.8835 104.4759 103.2967 103.5322 104.9275 

2002 106.5073 103.9344 103.8181 99.6442 105.3456 103.1681 102.1353 101.7214 103.5224 101.2576 

2003 108.5012 100.6096 102.9467 97.7128 105.3379 102.8509 103.8791 105.2794 103.5193 104.4283 

2004 108.6663 116.4141 105.4923 101.3554 105.3485 103.2605 105.8250 103.7206 103.5020 106.7802 

2005 108.2801 112.8504 104.5597 101.5453 106.8022 102.2206 104.7673 102.6618 103.6729 104.9500 

2006 108.8925 115.2061 103.8997 100.3170 106.9001 102.6696 104.5398 103.7957 103.5513 105.3234 

2007 108.3358 115.3998 104.1322 99.1525 106.4832 101.6836 104.2663 103.3564 103.7385 106.4755 

2008 100.0000 100.0000 100.0000 100.0000 100.0000 101.2235 100.5576 105.0547 101.4571 100.0000 

2009 106.3538 112.2042 103.4188 101.7740 105.2658 103.0231 102.2128 102.8509 103.4270 106.7523 

2010 110.5556 116.3045 104.6058 99.8358 108.2022 103.4107 104.4189 104.3140 103.0350 103.9946 

2011 108.7211 112.2373 103.5653 100.0495 104.5774 100.0000 104.5676 103.3389 102.9913 105.0404 

2012 108.2912 119.6457 104.1786 102.3459 105.2710 104.8352 105.3548 102.2353 103.0242 104.0036 

2013 109.5220 116.6481 104.4082 101.2672 104.3846 104.0901 100.0000 103.3417 103.8980 105.9015 

2014 107.4100 111.0682 103.4597 98.6092 105.7132 103.0678 104.9778 100.0000 103.2068 103.0659 

2015 108.7339 112.0042 103.7587 101.7448 103.1808 102.5618 104.6483 102.6184 100.0000 105.0091 



  What Drives Exchange Rate Uncertainty?  
From the Perspective of Global and Domestic Factors 

   

   
 

 Undergraduate Research Project                                                            Page 38 of 64                        Faculty of Business And Finance 

 

 

Table 4.3b: Exchange Rate Uncertainty Index 

Year Norway Philippines Poland Singapore South 

Africa 

Switzerland Thailand Turkey Colombia Morocco 

2000 101.4930 102.6554 100.9411 101.1677 102.8053 101.5991 100.0000 104.9013 106.7498 101.8664 

2001 102.2727 100.7883 100.8617 100.2784 107.7121 101.7901 101.6254 109.2926 105.0516 102.6823 

2002 105.2233 101.7835 100.5600 101.7069 103.4075 100.0000 102.0270 108.4120 101.5736 100.0000 

2003 102.6975 101.1963 100.2568 101.4311 102.2873 103.7441 101.8175 101.8440 104.3151 101.8259 

2004 100.3629 101.4620 99.3243 100.9560 102.4881 103.0561 101.7933 107.2403 105.1417 102.9702 

2005 102.2414 101.6024 100.0000 101.2396 103.0082 104.0306 103.0648 105.7617 104.6892 102.7037 

2006 101.8183 101.3038 99.7916 101.8574 100.0133 101.4892 101.5782 105.7749 103.7341 101.0562 

2007 100.5532 101.1357 99.4087 100.4894 102.2249 103.4856 101.3485 106.0324 103.9081 102.5796 

2008 105.6919 100.7419 103.6133 101.8083 106.8282 103.0031 102.5763 100.0000 100.0000 100.6131 

2009 100.0000 101.3983 100.3480 101.4820 107.3387 102.0393 100.7754 103.6179 100.3701 101.2280 

2010 103.0940 100.8238 101.6785 100.0000 102.3550 103.0211 103.2202 105.7016 105.7558 101.4483 

2011 102.1355 101.4402 103.2878 101.2531 106.4510 103.8997 101.2985 101.8745 104.9056 102.0578 

2012 103.1327 101.2228 101.8515 101.0819 102.6645 102.5665 100.9435 105.1001 104.4547 101.7061 

2013 101.2826 100.0000 100.2707 101.6648 100.0000 102.3953 102.2776 105.8260 106.1228 101.7746 

2014 103.7624 100.9408 103.5228 101.5298 103.7396 100.8572 101.4358 106.3103 102.7351 100.2426 

2015 102.0450 102.2517 100.9614 101.7900 105.7721 102.8826 100.7134 104.1706 101.5856 101.7573 

*index with 100 indicates the base year for the country 
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4.2 What can we observe from the POLS table? 

We ran the Pooled OLS by substituting the independent variables one by one 

into the model to find the best fit equation that can perfectly explains the relationship 

between independent variables and dependent variables. Thus, we will include our 

interaction term which is the   ℓ𝑜𝑔(𝑉. 𝐾).  

Table 4.2 is computed to show the stimulation of each data in the equation on 

each other. In Equation (1), we included the global factors like 𝐸𝑃𝑈𝑈𝑠 , 𝐸𝑃𝑈𝐽𝑃𝑁 , 

𝐸𝑃𝑈𝐸𝑈 which are the Economic policy uncertainty index for United States, Japan and 

Europe. These three data are important factors in explaining uncertainty. The 𝑅2 from 

this model is just 0.0047 which mean a very weak goodness of fit and none of the data 

is significant. 

Next, we tried to add in another global factor which is the ℓ𝑜𝑔(𝑉𝐼𝑋), CBOE 

volatility index which is one of the global factors into Equation (2). The 𝑅2 improved 

from 0.0047 to 0.0156. The sign of the coefficient of ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁)  change from 

positive to negative sign and ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) change from positive to negative sign, 

However, the coefficient of ℓ𝑜𝑔(𝑉𝐼𝑋) is showing a negative sign which contradicts to 

our expected sign for VIX.. 

To target the dispute between our expected sign with the VIX, we began 

substituting our model with interaction term in Equation (3) with ℓ𝑜𝑔(𝑉. 𝐾). This 

variable is significant. In this model, the 𝑅2 is showing an increase from 0.0156 to 

0.0221. The coefficient of ℓ𝑜𝑔(𝑉. 𝐾) is seems to look legit because K, the financial 

openness should be in negative sign so that after multiplying the CBOE volatility index 

with Kaopen. Their goodness of fit is not changing although there is a slightly increase 

in the 𝑅2. 

Next, we begin with including domestic variable like ℓ𝑜𝑔(𝐺𝐹𝐶𝐹)  into the 

model in Equation (4). The sign of coefficient seems to be negative. There is a higher 

𝑅2 of 0.2552 compare with the results before this, and the higher 𝑅2 that is greater than 
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0.2 means it is significant now. The sign of ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) is expected to be negative. 

After that, we add ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸) into the model in Equation (5) and it shows that the 

𝑅2  increase to 0.2951 which indicating 𝑅2  is significant now. ℓ𝑜𝑔(𝐺𝐹𝐶𝐹)  also 

become significant after adding in ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸). For the data of ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸) itself, 

the data is also significant.  

In Equation (6) and (7), we tried to add in after two domestic factors like 

ℓ𝑜𝑔(𝑈)  and 𝐼𝑁𝐹 . ℓ𝑜𝑔(𝑈)  is significant at 5% significance level and 𝐼𝑁𝐹  is 

significance at 10% significance level. Both of them have relatively high 𝑅2 which 

mean they are having higher explanatory power to the dependent variable, ℓ𝑜𝑔(𝐸𝑈𝐼). 

After some comparison base on the model above, model 7 is a better model for our 

study as they provided a number of significant data. The exemption of ℓ𝑜𝑔(𝑉𝐼𝑋) and 

replaced with our interaction term, ℓ𝑜𝑔(𝑉. 𝐾).  

The table below is showing the results of Pooled OLS model which is used to 

test the best fit model that can explain the relationship between independent variables 

and dependent variables.
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Table 4.4: Testing of relationship of independent variables and dependent variables 

Model (1) (2) (3) (4) (5) (6) (7) 

𝓵𝒐𝒈(𝑬𝑷𝑼𝑼𝑺) 0.0063 

(0.0110) 

0.0166 

(0.0123) 

0.0185 

(0.0121) 

0.0181 

(0.0121) 

0.0161 

(0.0103) 

0.0174* 

(0.0103) 

0.0169* 

(0.0102) 

𝓵𝒐𝒈(𝑬𝑷𝑼𝑱𝑷𝑵) -0.0173 

(0.0157) 

0.0077 

(0.0206) 

0.0067 

(0.0186) 

0.0069 

(0.0186) 

0.0054 

(0.0158) 

0.0035 

(0.0157) 

0.0031 

(0.0157) 

𝓵𝒐𝒈(𝑬𝑷𝑼𝑬𝑼𝑹𝑶) 

 

0.0020 

(0.0074) 

-0.0136 

(0.0112) 

-0.0155 

(0.0105) 

-0.0150 

(0.0105) 

-0.0111 

(0.0089) 

-0.0120 

(0.0089) 

-0.0109 

(0.0089) 

𝓵𝒐𝒈(𝑽) - -0.0259* 

(0.0139) 

- - - - - 

𝓵𝒐𝒈(𝑽. 𝑲) - - -0.0276** 

(0.0117) 

-0.0276** 

(0.0117) 

-0.0276*** 

(0.0099) 

-0.0273*** 

(0.0099) 

-0.0276*** 

(0.0098) 

𝓵𝒐𝒈(𝑮𝑭𝑪𝑭) - - - -0.0006 

(0.0006) 

-0.0033*** 

(0.0006) 

-0.0036*** 

(0.0006) 

-0.0034*** 

(0.0006) 

 

𝓵𝒐𝒈(𝑻𝑹𝑨𝑫𝑬) 

 

- 

 

- 

 

- 

 

- 

-0.0286*** 

(0.0026) 

-0.0313*** 

(0.0029) 

-0.0304*** 

(0.0029) 

𝓵𝒐𝒈(𝑼) - - - - - -0.0053** 

(0.0024) 

-0.0058** 

(0.0024) 

𝑰𝑵𝑭 - - - - - - 0.0005* 

(0.0003) 

C 4.6805*** 

(0.0409) 

4.6712*** 

(0.0411) 

4.6651*** 

(0.0411) 

4.6815*** 

(0.0440) 

4.8745*** 

(0.0414) 

4.9096*** 

(0.0442) 

4.9002*** 

(0.0443) 

𝑹𝟐 0.0047 0.0156 0.0221 0.2552 0.2951 0.3057 0.3134 

Adjusted 𝑹𝟐 -0.0047 0.0031 0.0097 0.0100 0.2816 0.2901 0.2957 

F-Statistic 0.5005 1.2495 1.7781 1.6449 21.8399 19.6238 17.7442 

D-W test stat 0.7894 0.7681 0.7660 0.7686 1.0689 1.0881 1.1111 

***, **,* indicates rejection of null hypothesis at 1%, 5% and 10% levels of significance. Standard Errors are in parentheses.
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4.2.1 Which model can fit the best to our study? 

The REM regression model will be like:  

ℓ𝑜𝑔(𝐸𝑈𝐼) = 4.780141 +  0.017093  ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆) +

 0.005495 ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁) − 0.012627  ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) −

0.001983 ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) − 0.014240ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸) − 0.027736 ℓ𝑜𝑔(𝑉. 𝐾) −

0.001541 ℓ𝑜𝑔(𝑈) +  0.000310 (𝐼𝑁𝐹) +  Ɛ𝑡  

where 𝐸𝑈𝐼  refers to exchange uncertainty Index, 𝐸𝑃𝑈𝑈𝑆 refers to Economic 

Policy Uncertainty index for United States, 𝐸𝑃𝑈𝐽𝑃𝑁refers to Economic Policy 

Uncertainty index for Japan, 𝐸𝑃𝑈𝐸𝑈  refers to Economic Policy Uncertainty 

index for Europe, 𝐺𝐹𝐶𝐹 refers to gross fixed capital formation, 𝑇𝑅𝐴𝐷𝐸 refers 

to trade of selected country V.K refers to CBOE volatility index multiply by 

KAOPEN which is representing the financial openness, 𝑈  refers to 

unemployment rate, 𝐼𝑁𝐹 refers to inflation. 

With the three tests above, we find out that Random Effects Model is a 

better model to be used in our study to compose a better result. Theoretically, 

we have sufficient evidence to conclude that Random Effects Model is better 

than Fixed Effects Model as the P-value of 1.0000 is greater than 0.05 at 

significant level. We reject the null hypothesis as the Random Effects Model is 

preferred.  

Under Redundant Fixed Effect Test, we have sufficient evidence to 

conclude that Fixed Effects Model is consistent and efficient at significant level 

at 0.05. This is because p-value is 0.0000 which is less than significant level at 

0.05. Therefore, Fixed Effects Model is more relevant compare to the Pooled 

Ordinary Least Square Model.  

For further confirmation for the model that we use is appropriate, we 

carry out the BP-LM test. The null hypothesis for the test is Pooled Ordinary 

Least Square is preferred and the alternative hypothesis is Random Effects 
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Model is preferred. The decision making will be based on the P-value of the 

results shown above. The P-value of the test is 0.000 which is less than 5% 

significant level. This indicated the use of Random Effects Model is more 

preferable than Pooled Ordinary Least Square.  
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Table 4.5: Summary Result of POLS, FEM and REM 

Variable Pooled OLS Model Fixed Effect Model Random Effect Model 

𝑬𝑷𝑼𝑼𝑺 
0.0169* 

(0.0102) 

0.0166** 

(0.0080) 

0.0171** 

(0.0076) 

𝑬𝑷𝑼𝑱𝑷𝑵 
0.0031 

(0.0157) 

0.0072 

(0.0116) 

0.0055 

(0.0114) 

𝑬𝑷𝑼𝑬𝑼 
-0.0109 

(0.0089) 

-0.0124* 

(0.0074) 

-0.0126* 

(0.0066) 

𝑮𝑭𝑪𝑭 
-0.0035*** 

(0.0006) 

-0.0046 

(0.0053) 

-0.0020 

(0.0016) 

𝑻𝑹𝑨𝑫𝑬 
-0.0304*** 

(0.0029) 

0.0011 

(0.0081) 

-0.0142** 

(0.0058) 

𝑽. 𝑲 
-0.0276*** 

(0.0098) 

-0.0277*** 

(0.0071) 

-0.0277*** 

(0.0071) 

𝑼 
-0.0058** 

(0.002418) 

-0.0039 

(0.005936) 

-0.0015 

(0.0045) 

𝑰𝑵𝑭  
0.0005* 

(0.0003) 

0.0002 

(0.0003) 

0.0003 

(0.0003) 

C 
4.9003*** 

(0.044300) 

4.7858*** 

(0.144434) 

4.7801*** 

(0.064780) 

𝑅2 0.3134 0.6630 0.0793 

Adjusted 𝑅2 0.2957 0.6318 0.0556 

F-Statistic 17.7442 21.2754 3.3479 

D-W test stat 1.1111 2.2345 2.0763 

BP-LM Test (P-value) 0.000 - - 

Hausman Test (P-value) - - 1.000 

Redundant Fixed Test (P-value) - 0.000 - 

Note that: * indicates the significant at 0.10 significant level, ** indicates the significant at 0.05 significant level, *** indicates the 

significant at 0.01 significant level, the parenthesis is refer to the robust standard error
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4.3 Interpretation of model 

 After adopting the REM model, we observed that all the global factors are 

statistically significant at 0.1 significance level except for ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁). This might 

due to some researchers saying that Japanese Yen is a safe haven for investors during 

the crisis period (Beckmann & Czudaj, 2017).  

Global factors like ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆)and ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈) they are both statistically 

significant at 10% significance level. For both increment of 1% on the global factors, 

the EUI will increase by 0.0170% and decrease by 0.013% on average, respectively, 

ceteris paribus. The sign of coefficient for ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆) is positive with which mean 

the sign is in line with the expected sign that we assumed earlier, however the sign for 

ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈)  is inconsistent with our expected sign.  

Next, the combination between ℓ𝑜𝑔(𝑉. 𝐾) is found to be statistically significant 

at 10% significance level. When the ℓ𝑜𝑔(𝑉. 𝐾) is increased by 1%, the ℓ𝑜𝑔(𝐸𝑈𝐼) 

decreased by 0.0277%, on average, ceteris paribus. Initially, the ℓ𝑜𝑔(𝑉) is significant, 

however the coefficient sign is inconsistent with our expected sign. So we decided to 

add in another domestic factor as an interactive term, which is the 𝐾. Nevertheless, the 

sign from the result is still negative but the 𝑅2 was improved.  

Other than global factors, we observed that domestic factors are insignificant to 

ℓ𝑜𝑔(𝐸𝑈𝐼)  except trade factors. The coefficient of ℓ𝑜𝑔(𝐺𝐹𝐶𝐹)  increased by 1%, 

ℓ𝑜𝑔(𝐸𝑈𝐼)  will decrease by 0.0019 %, on average, ceteris paribus. The sign of 

coefficient for ℓ𝑜𝑔(𝐺𝐹𝐶𝐹) is negative which in line with the expected sign.  

ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸)  is statistically significant to ℓ𝑜𝑔(𝐸𝑈𝐼) . On average, 

ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸) increases by 1%, ℓ𝑜𝑔(𝐸𝑈𝐼) will decrease by 0.0142%, ceteris paribus. 

The sign of coefficient for ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸) is negative, which is in line with the sign 

expected at the beginning of this study. 

Whereas, an increased 1% in ℓ𝑜𝑔(𝑈) and ℓ𝑜𝑔(𝐼𝑁𝐹),  on average, ℓ𝑜𝑔(𝐸𝑈𝐼) 

will decreased by 0.0015% and increased by 0.0003% respectively, holding other 
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variables constant. The coefficient of ℓ𝑜𝑔(𝑈) and ℓ𝑜𝑔(𝐼𝑁𝐹) is negative which mean 

the sign is opposite with the expected sign that we assumed earlier. 

𝐶 or 𝛽0 having a coefficient of 5.426041. This indicates that if the ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆), 

ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁), ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈), ℓ𝑜𝑔(𝐺𝐹𝐶𝐹), ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸), ℓ𝑜𝑔(𝑉. 𝐾), ℓ𝑜𝑔(𝑈)and 𝜋 

equal to zero, the ℓ𝑜𝑔(𝐸𝑈𝐼) will equal to 4.78%.  

 

4.4 Conclusion 

As a conclusion, we found that ℓ𝑜𝑔(𝐸𝑃𝑈𝑈𝑆), ℓ𝑜𝑔(𝐸𝑃𝑈𝐸𝑈), ℓ𝑜𝑔(𝑇𝑅𝐴𝐷𝐸)and 

ℓ𝑜𝑔(𝑉. 𝐾)are significant. This is telling us that these variables are important to stimulate 

the changing of ℓ𝑜𝑔(𝐸𝑈𝐼) . Somehow, there are few variables like ℓ𝑜𝑔(𝐸𝑃𝑈𝐽𝑃𝑁) , 

ℓ𝑜𝑔(𝐺𝐹𝐶𝐹), ℓ𝑜𝑔(𝑈)and INF are insignificant which mean these variables are not that 

important to stimulate the ℓ𝑜𝑔(𝐸𝑈𝐼). There is also a problem that our prior sign for VIX 

is not same with our expected sign. For further investigation, we combine it with 

KAOPEN to make it possible to be explained in term of account openness. We will 

discuss more on our findings, implications of study, limitations and recommendations 

in next chapter. 
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CHAPTER 5: DISCUSSION, CONCLUSION AND 

IMPLICATION 

 

 

5.0 Introduction 

This chapter includes the policy suggestion for the government and summary 

of the statistical analysis. Besides that, the implication of study and the difficulties we 

faced during this research are recorded in the limitation of study later in this chapter. 

We have also included some new ideas which we like the future researchers to further 

investigate on this topic. Lastly, the overall conclusion of this research is included in 

the last part of this chapter. 

 

5.1 Major Findings 

How global factor affect the EUI? 

In this study, we have performed several tests in methodology and empirical 

findings, which is Hausman test among POLS, FEM and REM; Likelihood ratio as well 

as Langrange Multiplier test. Based on the result, REM is the best to explain what 

factors that affect uncertainty index to fluctuate. By using REM, global factors like 

𝐸𝑃𝑈𝑈𝑆 , 𝐸𝑃𝑈𝐸𝑈 , and V.K are significant at 0.10 significance level. The only 

insignificant global factor is 𝐸𝑃𝑈𝐽𝑃𝑁. The main reason behind this might be due to US 

and Europe are closely related to each other in some sense as both of them are Western 

countries and Japan is an Eastern country. To further enhance on its robustness, it opens 

up more room for future researchers to investigate. This result clearly shows that our 

result are in line with our objective, US might have some spillover effect when 

uncertainty arises from their origin and will affect the rest of the world. The VIX on 

the other hand, is found to be negatively related to EUI. However, this result is in 

contrast with our expected sign at chapter 3. We even included interactive term in the 
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model to multiply VIX with KAOPEN (V.K) and the result is still showing negative 

relation between them. The reason behind might be due to we did not included as much 

important variables as we could to study the relationship between them and caused their 

relationship to become negative. 

 

Or the EUI will be affected domestically? 

Throughout this research, domestic factors like unemployment, inflation, gross 

fixed capital formation and trade, all of them have no relationship with the EUI but the 

independent variable trade is an exception. Trade is having a positive relationship with 

EUI, this domestic factor will have a significant impact on EUI might due to the 

country’s export and import will be affected by its exchange rate. With this result, we 

can tell that most of the global factor will have impact on the EUI but not the domestic 

factor. 

Due to US is dominant in global economy, most of the researchers studied on how the 

economic policy uncertainty affects volatility uncertainty index by using EPU US 

whereas less studies used EPU Europe and Japan. The result was supported by previous 

researchers where EPU US is significant positively related to uncertainty index. 

Meanwhile, EPU Europe in our study was negatively significant this might due to it 

does not directly affect exchange rate as compared to US. Also, trade is positively 

significant in this case. But we think that the result still ambiguous because most of the 

studies are contradict with our result, where exchange rate affect trade performance. 

 

Why EUI will have different impact on developed and developing countries? 

As we can see in the table (4.3a and 4.3b), we observed that most of the 

developed countries are having the highest point of their EUI during the Global 

Financial Crisis. This indicates that the median exchange rate of the country against the 

US dollar is higher than the mean value of exchange rate. The skewness of the data is 
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said to be skewed to the left, with more values are taking the positive side of the 

distribution. This can be explained by these exchange rate values are found to be have 

a higher probability to depreciate during the crisis period. 

Developing countries on the other hand, most of these countries have 

plummeted to the lowest point of their EUI during the Global Financial Crisis. This 

indicates that the mean value of the exchange rate is greater than the median value. The 

skewness of the data is found to be skewed to the right with more values are found to 

be at the negative side of the distribution. This can be proved that these exchange rate 

values are found to be have a higher probability to appreciate during the crisis period. 

 

5.2 Policy Implication 

In the pass chapter, we discussed that we added in a variable named as 

KAOPEN which is the Chinn-Ito index. This index is about the financial openness of 

our selected countries. Thus, we use it to multiply with one of our variable which is the 

VIX. By considering the importance of financial openness in the country, policy 

makers and government is playing a very important role in developing strategies and 

policies to stimulate the financial openness in the country.  

Based on our findings and research, we can see that VIX become significant in 

our selected model after we take the Chinn-Ito index into account. This is indicating 

that even though our coefficient is showing negatively related to the uncertainty index 

(UI) that we have computed early, but it is significant to our model after multiply VIX 

with KAOPEN. It means that financial openness seems to have a positive 

influence on VIX thus affecting the uncertainty index that we had computed. 

So, policy makers should create an efficient financial system by increasing the 

financial openness in their country. Somehow, this policy will generate additional-costs 

in terms-of macroeconomic-volatility (Beine, Lodigiani & Vermeulen, 2015). 

According to Estrada, Park & Ramayandi (2015), the participation of foreign 
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institutional investors can benefit the bond market which showing a significant effect 

on financial development and economic growth. The foreign direct investment (FDI) 

inflows can sufficiently increase the growth of economy by bringing in foreign 

technology, managerial skills, and others factors to stimulate the domestic market to 

become more competitive because of the investment of foreign companies to join the 

domestic market.   

Thus, as the financial system of the country becomes more sophisticated, it will 

open up to foreign capital and become more and more closely integrated with the 

financial systems of other countries. This will show the importance of developing a 

financial system that can efficiently and effectively allocates the capital and foreign 

investment because the economy of country with better capital allocation will grow 

faster than one with bad capital allocation. 

 

5.3 Limitation of study 

5.3.1 Omission of relevant variable 

During the overall process of this research, we started by examining the 

global and domestic factors which would affect the uncertainty index but we 

might excluded some other important factors that might causes the uncertainty 

index to fluctuate as well. This is why our VIX index appeared to be negatively 

related with the uncertainty index and contradict with other researchers on the 

VIX index which states that they normally have positive relationship with each 

other (Chinn, 2016). Omission of relevant variable will cause the coefficient of 

variables become biased and inconsistent. 
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5.3.2 Limited time frame 

Another limitation to our research is that the time period of our research 

couldn’t cover as long as we could due to the unavailability for some of our 

chosen variable. We limited our study of the uncertainty index from 2000 to 

2015, which is just 15 years of time period. With such short period of time, the 

robustness of our research will become questionable and unconvincing. The 

independent variable such as the exchange rate couldn’t let us trace back to the 

1990s as the data require us to be a subscriber or even pay with money to gain 

access to their historical data. If we could gain access to such data, we could 

cover a broader aspect of the exchange rate is use it to compose our uncertainty 

index with a more promising result. 

 

5.3.3 Inclusive of irrelevant variables 

Uncertainty index has never been able to be calculated to its most 

accurate measure as it has never taken a fixed form of variable. You can almost 

relate anything with uncertainty, whether it goes in a positive way or vice versa. 

This is why in this research, we tried to cover as many variables as we could to 

test their relationship against the uncertainty index. We categorized them into 

domestic and international factor to test if they have any relationship with the 

uncertainty index. This might be the reason why domestic factors like GFCF, 

Unemployment and Inflation and international factor like EPU Japan did not 

have a significant relationship with our uncertainty index. Inclusive of 

irrelevant variables might have consequences on our estimated coefficient and 

ultimately even might cause our estimator to become no longer BLUE.  
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5.4 Recommendation for future research 

We would recommend other resourceful researchers to gather the historical 

exchange rate data when using it for the uncertainty index measurement as it could 

really enhance the data robustness as the longer the time period gets, it could capture 

other big event happened in the past such as the Asian Financial Crisis during 1997, 

US Savings and Loan Crisis during 1989 or the Black Wednesday at 1987. All of these 

major crises would provide an undisputed learning opportunity for the uncertainty 

index.  

Future researchers should also be bold when it comes to selecting proxies for 

the measurement of uncertainty index. Macroeconomic variables like Monetary 

Policies implemented by the government, GDP growth or microeconomic variables like 

domestic savings and supply and demand for domestic currency might allow 

researchers to study uncertainty in a whole new experience. 

 

5.5 Conclusion 

After getting the results, it is clear to be seen that our exchange rate uncertainty 

index can be majorly explained by global factors such as the 𝐸𝑃𝑈𝑈𝑆, 𝐸𝑃𝑈𝐸𝑈 and 𝑉. 𝐾. 

We could not emphasize more that this exchange rate uncertainty index is the first and 

our very own data creation that no one has ever done before in as far as our knowledge 

concerned. Objective for this study is considered fulfilled as now we can be of certain 

that global factors are the main influencing elements of the country’s exchange rate 

uncertainty and policy maker should be more emphasize in the global issues rather than 

what’s happening within their nation. In this way, they can anticipate ahead of any 

crisis before happening and to be able to react quickly before any damage is done to 

hurt their exchange rate. Although our research may had some backfires and limitations, 

but it opens up more doors for the future researchers to look into it and to establish their 

studies. 
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APPENDICES 

Appendix A 

Pooled Ordinary Least Square (POLS)        
   

Method: Panel Least Squares   

Date: 07/13/17   Time: 01:44   

Sample: 2000 2015   

Periods included: 16   

Cross-sections included: 20   

Total panel (balanced) observations: 320  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     LN_EPU_US_ 0.016922 0.010250 1.650857 0.0998 

LN_EPU_JPN_ 0.003087 0.015683 0.196862 0.8441 

LN_EPU_EUROPE_ -0.010944 0.008885 -1.231775 0.2190 

LN_GFCF_ -0.003485 0.000594 -5.870972 0.0000 

LN_TRADE_ -0.030392 0.002903 -10.46961 0.0000 

LN_VIX_KAOPEN_ -0.027625 0.009845 -2.806065 0.0053 

LN_UNEMPLOYMENT_ -0.005789 0.002418 -2.394629 0.0172 

INFLATION 0.000513 0.000274 1.868334 0.0627 

C 4.900278 0.044300 110.6160 0.0000 
     
     R-squared 0.313396     Mean dependent var 4.639846 

Adjusted R-squared 0.295734     S.D. dependent var 0.031152 

S.E. of regression 0.026143     Akaike info criterion -4.422781 

Sum squared resid 0.212548     Schwarz criterion -4.316797 

Log likelihood 716.6449     Hannan-Quinn criter. -4.380459 

F-statistic 17.74424     Durbin-Watson stat 1.111058 

Prob(F-statistic) 0.000000    
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Appendix B 
 

Fixed Effect Model (FEM) 
 

Dependent Variable: LNEUI   

Method: Panel Least Squares   

Date: 07/13/17   Time: 01:44   

Sample: 2000 2015   

Periods included: 16   

Cross-sections included: 20   

Total panel (balanced) observations: 320  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     LN_EPU_US_ 0.016564 0.007975 2.076948 0.0387 

LN_EPU_JPN_ 0.007181 0.011596 0.619268 0.5362 

LN_EPU_EUROPE_ -0.012376 0.007443 -1.662841 0.0974 

LN_GFCF_ -0.004550 0.005340 -0.852116 0.3948 

LN_TRADE_ 0.001118 0.008081 0.138301 0.8901 

LN_VIX_KAOPEN_ -0.027728 0.007126 -3.890979 0.0001 

LN_UNEMPLOYMENT_ -0.003859 0.005936 -0.650140 0.5161 

INFLATION 0.000201 0.000265 0.755798 0.4504 

C 4.785823 0.144434 33.13496 0.0000 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.662987     Mean dependent var 4.639846 

Adjusted R-squared 0.631825     S.D. dependent var 0.031152 

S.E. of regression 0.018902     Akaike info criterion -5.015668 

Sum squared resid 0.104327     Schwarz criterion -4.685940 

Log likelihood 830.5068     Hannan-Quinn criter. -4.884001 

F-statistic 21.27540     Durbin-Watson stat 2.234456 

Prob(F-statistic) 0.000000    
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Appendix C 

Random Effect Model (REM) 

Dependent Variable: LNEUI   

Method: Panel EGLS (Cross-section random effects) 

Date: 07/13/17   Time: 01:43   

Sample: 2000 2015   

Periods included: 16   

Cross-sections included: 20   

Total panel (balanced) observations: 320  

Swamy and Arora estimator of component variances 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     LN_EPU_US_ 0.017093 0.007552 2.263559 0.0243 

LN_EPU_JPN_ 0.005495 0.011446 0.480102 0.6315 

LN_EPU_EUROPE_ -0.012627 0.006621 -1.907128 0.0574 

LN_GFCF_ -0.001983 0.001636 -1.212245 0.2263 

LN_TRADE_ -0.014240 0.005844 -2.436884 0.0154 

LN_VIX_KAOPEN_ -0.027736 0.007123 -3.893827 0.0001 

LN_UNEMPLOYMENT_ -0.001541 0.004469 -0.344810 0.7305 

INFLATION 0.000310 0.000254 1.222331 0.2225 

C 4.780141 0.064780 73.78983 0.0000 
     
      Effects Specification   

   S.D.   Rho   
     
     Cross-section random 0.020020 0.5287 

Idiosyncratic random 0.018902 0.4713 
     
      Weighted Statistics   
     
     R-squared 0.079291     Mean dependent var 1.065887 

Adjusted R-squared 0.055607     S.D. dependent var 0.019576 

S.E. of regression 0.019024     Sum squared resid 0.112551 

F-statistic 3.347875     Durbin-Watson stat 2.076311 

Prob(F-statistic) 0.001077    
     
      Unweighted Statistics   
     
     R-squared 0.237179     Mean dependent var 4.639846 

Sum squared resid 0.236142     Durbin-Watson stat 0.989617 
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Appendix D 

 

Hausman Test 
 

Correlated Random Effects - Hausman Test  

Equation: FOREX_REM   

Test cross-section random effects  
     
     

Test Summary 
Chi-Sq. 
Statistic Chi-Sq. d.f. Prob.  

     
     Cross-section random 0.000000 8 1.0000 
     
     * Cross-section test variance is invalid. Hausman statistic set to zero. 

     

Cross-section random effects test comparisons: 

     

Variable Fixed   Random  Var(Diff.)  Prob.  
     
     LN_EPU_US_ 0.016564 0.017093 0.000007 0.8363 

LN_EPU_JPN_ 0.007181 0.005495 0.000003 0.3643 

LN_EPU_EUROPE_ -0.012376 -0.012627 0.000012 0.9412 

LN_GFCF_ -0.004550 -0.001983 0.000026 0.6136 

LN_TRADE_ 0.001118 -0.014240 0.000031 0.0059 

LN_VIX_KAOPEN_ -0.027728 -0.027736 0.000000 0.9713 

LN_UNEMPLOYMENT_ -0.003859 -0.001541 0.000015 0.5529 

INFLATION 0.000201 0.000310 0.000000 0.1560 
     
          

Cross-section random effects test equation:  

Dependent Variable: LNEUI   

Method: Panel Least Squares   

Date: 07/13/17   Time: 22:26   

Sample: 2000 2015   

Periods included: 16   

Cross-sections included: 20   

Total panel (balanced) observations: 320  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 4.785823 0.144434 33.13496 0.0000 

LN_EPU_US_ 0.016564 0.007975 2.076948 0.0387 

LN_EPU_JPN_ 0.007181 0.011596 0.619268 0.5362 

LN_EPU_EUROPE_ -0.012376 0.007443 -1.662841 0.0974 

LN_GFCF_ -0.004550 0.005340 -0.852116 0.3948 

LN_TRADE_ 0.001118 0.008081 0.138301 0.8901 

LN_VIX_KAOPEN_ -0.027728 0.007126 -3.890979 0.0001 

LN_UNEMPLOYMENT_ -0.003859 0.005936 -0.650140 0.5161 

INFLATION 0.000201 0.000265 0.755798 0.4504 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     



  What Drives Exchange Rate Uncertainty?  
From the Perspective of Global and Domestic Factors 

   

 
  

 Undergraduate Research Project                Page 63 of 64                       Faculty of Business And Finance 

R-squared 0.662987     Mean dependent var 4.639846 

Adjusted R-squared 0.631825     S.D. dependent var 0.031152 

S.E. of regression 0.018902     Akaike info criterion -5.015668 

Sum squared resid 0.104327     Schwarz criterion -4.685940 

Log likelihood 830.5068     Hannan-Quinn criter. -4.884001 

F-statistic 21.27540     Durbin-Watson stat 2.234456 

Prob(F-statistic) 0.000000    
     
     

 

Appendix E 
 

Breusch Pagan Lagrange Multiplier Test (BP-LM) 

 

Lagrange Multiplier Tests for Random Effects 

Null hypotheses: No effects  

Alternative hypotheses: Two-sided (Breusch-Pagan) and one-sided 

        (all others) alternatives  
    
     Test Hypothesis 

 Cross-section Time Both 
    
    Breusch-Pagan  479.3645  1.196410  480.5609 

 (0.0000) (0.2740) (0.0000) 

    

Honda  21.89439 -1.093805  14.70824 

 (0.0000) -- (0.0000) 

    

King-Wu  21.89439 -1.093805  13.72483 

 (0.0000) -- (0.0000) 

    

Standardized Honda  24.88655 -0.276015  13.23705 

 (0.0000) -- (0.0000) 

    

Standardized King-Wu  24.88655 -0.276015  12.17202 

 (0.0000) -- (0.0000) 

    

Gourierioux, et al.* -- --  479.3645 

   (< 0.01) 
    
    *Mixed chi-square asymptotic critical values: 

1% 7.289   

5% 4.321   

10% 2.952   
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Appendix F 

Redundant Fixed Effects Test 

 

Redundant Fixed Effects Tests   

Equation: FEM    

Test cross-section fixed effects  
     
     Effects Test Statistic   d.f.  Prob.  
     
     Cross-section F 15.942019 (19,292) 0.0000 

Cross-section Chi-square 227.723768 19 0.0000 
     
          

Cross-section fixed effects test equation:  

Dependent Variable: LN_FOREX_   

Method: Panel Least Squares   

Date: 07/25/17   Time: 20:33   

Sample: 2000 2015   

Periods included: 16   

Cross-sections included: 20   

Total panel (balanced) observations: 320  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     LN_EPU_US_ 0.016922 0.010250 1.650857 0.0998 

LN_EPU_JPN_ 0.003087 0.015683 0.196862 0.8441 

LN_EPU_EUROPE_ -0.010944 0.008885 -1.231775 0.2190 

LN_GFCF_ -0.003485 0.000594 -5.870972 0.0000 

LN_TRADE_ -0.030392 0.002903 -10.46961 0.0000 

LN_VIX_KAOPEN_ -0.027625 0.009845 -2.806065 0.0053 

LN_UNEMPLOYMENT_ -0.005789 0.002418 -2.394629 0.0172 

INFLATION 0.000513 0.000274 1.868334 0.0627 

C 4.900278 0.044300 110.6160 0.0000 
     
     R-squared 0.313396     Mean dependent var 4.639846 

Adjusted R-squared 0.295734     S.D. dependent var 0.031152 

S.E. of regression 0.026143     Akaike info criterion -4.422781 

Sum squared resid 0.212548     Schwarz criterion -4.316797 

Log likelihood 716.6449     Hannan-Quinn criter. -4.380459 

F-statistic 17.74424     Durbin-Watson stat 1.111058 

Prob(F-statistic) 0.000000    
     

 


