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ABSTRACT 

The purpose of our paper is to examine the relationship and interactions between oil price 

movements and stock market indexes in main two oil exporting countries - Russia and Norway 

from January 1998 to March 2011, and test how and to what extent oil prices together with other 

variables influence stock markets. Apart from crude oil price, we also include to our model some 

macroeconomic explanatory variables that are directly linked to stock market performance as well 

as oil price movements. The notion of comparative analysis of oil price changes and stock market 

performance between a developing country- Russia and a developed country- Norway is also one 

of the major empirical aspects of our master thesis. First, we run simple OLS regression to 

understand the effect of oil prices on stock returns.  Our results show evidence of an oil effect in 

both countries.  In order to examine deeply the interaction and impact among different variables, 

we employ a VAR model. Results reveal a diverse pattern in all share and industrial level. For 

interpretation of results, we implement Granger causality and Impulse response analysis. Finally, 

for further analysis, we run asymmetric tests using dummy variables to show the difference 

between oil price increases and the normal case.  

 

 

Key words: Crude oil price, developing markets, Russia, Norway, VAR model, Unit root, Impulse 

Response, Granger Causality, Asymmetric effect 
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INTRODUCTION 

 

When investing in the stock market, almost every investor is taking a risk, because it is hard to 

predict the movement of the stock returns. Even if he/she might be very successful today, he/she 

can be “thrown into recession” tomorrow.  

 

Why do we want to mention this phenomenon in the introduction? In fact, there are many factors 

which can affect stock returns. It is even hard for well-experienced market players and investors 

to choose which factors to include. In this thesis, we only want to focus on the “small corner” of 

the stock markets: “The effect of oil price on stock returns in oil-exporting economies: The case of 

Russia and Norway”. We want our readers to notice what stock markets in those special countries 

look like. The reason we have chosen Russia and Norway as representative countries is very 

simple. Russia is very well-known for exporting oil. Norway, one of the largest oil suppliers in the 

world, probably still has many oil fields yet to be discovered. Moreover, Russia and Norway are 

representing two different types of markets: developing and developed markets. In order to make 

our research more objective, we have decided to choose these two countries to be our sample. In 

fact, oil is a very important resource in almost any industry in the world; therefore, its price 

should affect stock returns. 

  

To make everything clear, we want to emphasize our hypothesis: The oil price (and other factors 

related to oil production) will have a strong effect on the movement of stock returns. When we 

test this relationship in oil exporting countries, the oil price should have a positive effect on the 

stock. It means that the higher oil price will lead to increasing stock returns. All our estimation 

will focus on testing this hypothesis.  

 

Our thesis is organized as follows. The first section will provide a background on previous 

researches in this area. The second chapter will focus on discussing our new contribution to the 

global study. The third chapter will briefly discuss about the general economic overview and 

some characteristics of stock markets in these two countries. In the fourth and fifth part, we will 

analyze our data and methodology. The sixth chapter will explain our estimation result. The last 

part will conclude every finding in our thesis.  
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CHAPTER I: THEORETICAL BACKGROUND 

 

1.1. Importance of oil in the global industry 

 

All of countries in the global world have used oil as the main resources for many industries. Oil 

has been known as the raw material that facilitates all the process in any industry: from the heavy 

industry to light industry, even the complicated and the simple one. No one can deny the 

importance of oil and gas in the global industry. The percentage of oil consumption is especially 

high for developed countries. For instance, the world 5% of population is in US, however, the 

country utilize around 25% of produced oil in the world
1
. Oil makes the function of all the 

manufacturing process run smoothly. Therefore, this resource is very important. It’s really hard to 

imagine that one day this non-renewable resource has gone away. Every kind of industry has to 

stop right after that. 

 

Seeing the importance of oil in industry like that, especially because of its non-renewability, for 

oil-exporting countries, this resource has become of main source of money-creating. In addition, 

oil has been recognized as the flexible resources, because it not only supports the manufacture of 

some specific areas, but it also facilitates every “corner” of the world. Some researchers have 

shown us some main items closely related to oil production are: Air conditions, Computers, air 

conditions, Heart valves, antiseptics, cameras, Denture adhesives, Deodorant, Detergents, Hearing 

aids, pens, perfumes, rubbish bags, telephones, tyres, balloons, candles, bottles, car batteries, and 

so far
2
. All in all, we can elucidate most of the industry and manufacture related products and 

final outputs. 

 

 

 

 

 

 

 

 

                                                           
1
 “The Importance of Oil”- Published March 2, 2006 Available at http://www.hybridcars.com/importance-of-oil.html  

2
    Source: University of Liverpool http://www.liv.ac.uk/managementschool/odig/importance_of_oil.htm 
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1.2.  Movements in crude oil prices   

 

Oil price is always one of the most volatile factors that it’s hard to predict. Looking at the 

historical value, the movement of oil prices is not stable. There are two benchmarks for crude oils 

– Brent Oil and WFI. During the past four years, Brent oil prices have kept moving in a random 

way
3
. This volatility is due to the current increasing global demand of oil. According to the 

analyst, this increasing trend will be maintained in coming years. High oil price is not only the 

problem of one country but also affects the global economy and political stability. As we 

mentioned before, the demand for oil and energy is increasing globally.  

                                                 Figure 1: Brent oil price movements 

(Source: Data Stream Thompson Financial) 

It can be shown by the high consumption in all over the world. As the consumption is higher, 

especially in the developing market, this phenomenon can slow down the economic growth and 

lead to the instability of politics. Oil and gas, in general energy, is also the main sources of many 

production and services lines. Therefore, when oil prices increase, the cost of many industries also 

follows; for example: airline industry, manufacturing industry etc. In economics, the commodity 

price is often decided by the supply and demand. However, for oil price, the picture is not the 

same. In conclusion, there are some main reasons for the increase. 

                                                           
3
 Source: Brent Oil price – U.S Energy Information Administration -http://www.eia.doe.gov/ 
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Firstly, the global demand for oil has grown up unexpectedly, especially in some main markets 

US, China and other emerging markets. Secondly, the quantity of oil provided by oil-producing 

countries such as Russia, Caspian Sea, West Africa, Iraq and others is not guaranteed, which is 

resulted from many economic and political instability. Those situations lead to the decrease in the 

production of oil and gas, especially Iraq, Nigeria, Venezuela and Saudi Arabia. The lower supply 

(accompanied by the higher demand) leads to the increase in price.  

 

Finally, oil prices are also affected by the financial market. When the speculators take part in the 

market, they can control the prices due to their individual views. This is due to the fact that they 

can buy and sell oil stocks based on the opportunities opinion. It can be said that this supply and 

demand relationship strongly affects the movement of oil prices
4
. 

 

Interest rate and exchange rate are also some of the drivers which can lead the way of oil 

movement.  Those factors are especially strong when they are from the hard currencies (US dollar 

etc).  

Furthermore, we can add more reasons for the oil volatility. Those factors can be due to some 

political and economic stability: in Northern part, Middle East, Saudi Arabia etc. 

 

1.3. Sensitivities of oil price to oil supply and demand shocks  

As we know, the supply and demand of goods usually affect the price. In addition to be the main 

resources of many industries, oil is also the goods. Therefore, oil price is sensitive to oil supply 

and demand shocks.  

We can discuss some real facts about that sensitivity. Theoretically, the oil supply increases, the 

oil price is less volatile and smaller than if the oil supply is uncertain. As for the oil demand, the 

reaction is reverse. When the oil demand increases, customers want to buy more; therefore, the oil 

price will also increase. In reality, in 2010, the price of crude oil Brent has increased from $70 to 

$80 per barrel. This fact is due to the recovery of global oil demand. Gradually, the WTI price 

reached $100 per barrel in March 2011
5
 . This time is also when Libyan supplies decreased.  

                                                           
4
 Oil Price Hike: Reasons and Impacts – September 2004- Dr. Ibrahim ibn Abdul Aziz Al Muhanna  

  Available at http://archive.arabnews.com/?page=6&section=0&article=51086&d=6&m=9&y=2004  
5 Ernst & Young - New oil price shock threatens economic growth -April 2010 

   http://www.ey.com/US/en/Newsroom/News-releases/New-oil-price-shock-threatens-economic-growth 
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To understand more about the relationship of oil prices and oil supply and demand, we can take a 

look at the following graph.  

   Figure 2: Explanatory power of oil demand and Supply shocks for the Real price of oil: 2002-2008 

 

Source: Lutz Kilian- University of Michigan and CEPR –2008 - Oil Price Shocks, Monetary Policy and Stagflation 

 

The political and economic situation in many oil-importing countries has made a strong pressure 

on the global oil supply and demand. Oil supply cannot be maintained when the global demand 

increase day-by-day. In addition to that, many Asian countries, which are the main consumer of 

oils, have the trend to cut off fuel subsidies. This fact places more cost pressure on the domestic 

people, which leads to higher sensitivity of demand to oil prices. Therefore, the price of these 

“scarce” resources keeps increasing, threatening the production of many industries and 

consumption of all the countries.   
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CHAPTER 2: LITERATURE REVIEW 

 

2.1. Previous studies 

Numerous studies and works are made and different results have been received over the plenty of 

studies. In this paragraph we are going to look through some of these studies and will detail 

overview that which empirical hypothesis and tests have been resulted so far. We present 

literature review based on different countries and diverse empirical tests result on crude oil price 

and stock performance as well as including some macro economic variables.   

First and foremost, Hamilton (1983), well known in this study area, analyzed the effect of oil 

prices on the economy, especially leading to the World War II recessions. This phenomenon 

cannot be explained by other characteristics variable (business cycle, depression time in the 

company etc). Moreover, Gisser and Goodwin (1986) and Hickman et al. (1987) also experienced 

a negative relation between oil prices and aggregate economic activity. Burbidge and Harrison 

(1984), and Bruno and Sachs (1982) proved that this relation does not only appear in particular 

countries but it has the same trend among countries (through the cross-country analysis)  

 

To see more specifically, Chen et al. (1986) uses many more macroeconomic factors to try to 

explain the movement of the stock return such as industrial production, changes in the risk 

premium, twists in the yield curve, and in addition, measures of unanticipated inflation and 

changes in expected inflation during periods when these variables were highly volatile.  

 

Is noteworthy to mention that, previous research mainly focused on the developed markets, for 

example, Jones and Kaul (1996) checked the impact of oil prices on the stock returns based on 

some developed markets. They use quarterly data for the U.S. (1947–1991), Canada (1960–1991), 

Japan (1970–1991) and the U.K. (1962–1991) and they found negative impact for those markets.    

 

In a broader view, stock returns is not the only factor affected by the oil prices volatility, Rasche 

and Tatom (1977, 1981), Barro (1984) and Brown and Yücel (2002). Gronwald (2008), Cologni 

and Manera (2008), Kilian (2008), Lardic and Mignon (2006, 2008), and Lescaroux and Mignon 

(2008) showed how rising oil prices slows GDP growth and stimulates inflation. Or recently, 

Mohanty et al. (2010) examined the relationship between oil prices and stock markets for Central 

and Eastern European economies  
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Also focusing on US market, Sadorsky (1999) estimates the relationship between the oil prices 

and stock returns in the US using a VAR model. He finds that both oil price changes and oil price 

volatility play significant roles in explaining the movement of stock returns. After that, Sadorsky 

(2001) extended his research to Canada in 1983–1999 periods. He finds that stock price returns 

are sensitive to risk factors (not only oil prices but also market index and interest rate).  

 

In contrast, some researches do not focus on the whole economy but on the specific field, 

normally the oil and gas industry. As an example, Faff and Brailsford (1999) investigated the 

sensitivity of Australian equity returns to an oil price factor using monthly data for 1983–1996 

periods. They find a positive and significant impact of oil price shocks on the oil and gas, and 

diversified resources industries. Aleisa et al. (2003) examine the relationships among oil prices 

and U.S. oil industry equity indices. They found there are the differences between the company in 

S&P Oil Domestic Integrated Index, the S&P Oil International Integrated Index and S&P Oil and 

Gas Exploration Index or the S&P Oil and Gas Refining and Marketing Index. They have 

different level of reaction to the crude oil price shocks.  

 

Not trying to concentrating on the developed markets anymore, Basher and Sadorsky (2006) 

analyze the impact of oil price changes on 21 emerging stock market returns (Argentina, Brazil, 

Chile, Colombia, India, Indonesia, Israel, Jordan, Korea, Malaysia, Mexico, Pakistan, Peru, 

Philippines, Poland, South Africa, Sri Lanka, Taiwan, Thailand, Turkey and Venezuela) over the 

period 1992–2005 using daily, weekly and monthly data. Their conclusion is the impact of oil 

prices is significant.   

 

There are not only differences among sectors in one country but also main differences between 

the oil-exporting and importing countries. Nandha and Faff (2008) found that that the market 

reaction to an increase in oil prices for the energy exporting countries is positive, while the 

reaction of the energy importing countries is negative. 

 

Following the same approach VAR framework but more specifically, Ewing (2002) used the 

generalized forecast error variance decomposition technique to analyze the interrelationship 

among five major sectors, i.e., capital goods, financials, industrials, transportation and utilities. 

They found that there is a cross-relation among those sectors.  

 



           
 
 

14 

Moreover, in their study Oil Prices and Interest Rates in OPEC world,  Thomas c. Lowinger clas 

wihlborg (1983) discuss correlation between interest rate and price of oil in international level. 

The result they found is Oil prices demonstrate significant relationship between oil price interest 

rate or in other words, this relationship impels that on percentage increase in world interest will be 

affected by 115 per cent change in crude oil price. 

Furthermore, Maysami and Koh (2000) used the VAR model approach in their paper and in their 

study, they found out that Singapore stock market was affected by some macro economic 

variables like exchange rate and interest rate. In the empirical test, result showed that stock market 

is more sensitive for external factors like exchange rate. However, the result of internal factors 

like inflation and money supply demonstrates insignificant results. Afterwards, Maysami et 

al.(2004)  using VAR model again did study on all share index in Singapore market and again 

some macroeconomic variables were used in model in response to sectoral changes. He ended up 

with results that demonstrate various results changing amongst the sectors.  

More advanced, Li and Majerowska (2008) examined the linkages between the emerging stock 

markets and the developed markets using the BEKK parameterization of MGARCH. Their results 

showed that there is the volatility transmission from developed to developing markets. This 

research can be beneficial to market actors, financial analysts as well as to investors in choosing 

their investing portfolios.  

 

One can argue that previous literature can give only clue on the direction and they can differ from 

future empirical tests results. In case of Russia and Norway crude oil price together with exchange 

rate, interest rate and industrial production volume index will be contribution of final conclusion. 

Finally, below table illustrate summary of papers that discuses throughout this paragraph as well 

as the papers that our paper is being benefited. Meanwhile, we elucidated some papers that VAR 

model is a major empirical model.  
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2.2. New contribution of our paper to study  

Previous researches found out some explicitly significant and implicit weak relations between 

stock market returns and crude oil price associated with some macro economic variables.  It is 

also undeniably fact that this interconnection and relation has indispensible role in oil exporting as 

well as oil producing countries. However, the nature and significance level of those movements 

between independent and dependent variables vary from country to country and market to market. 

So, comparability analysis of this relation across the countries is open research area and we are 

going to study this in the case of Russia and Norway.   

Firstly, we focus entirely on the oil-exporting countries because the oil and petroleum sector in 

those countries have a huge portion of GDP and plays a pivotal role on the whole economy, 

including the stock market activity. Moreover, amongst oil exported countries, we center on two 

countries namely, Russia and Norway. Russia is the top crude oil exporter in all over the world 

and Norway is the first in the respect in Europe. Recent statistical reports indicate that they have 

increasing oil productions and exports over the past decade. For instance, according to the 2007 

statistics, Russia contributes to world total oil production by 11.7% and Norway by 3%. 
6
 That is 

why as key players in oil market in Europe the interaction of crude oil and stock market 

performance together with macro variables like, exchange rate, Interest rate and industrial 

production index. Therefore, this research’s empirical result might be the interest area of investors, 

because when investing in those countries especially in developing economies like Russia, 

investor care mostly about the oil price movements and which can have a strong effect on the 

stock market. Therefore, Apart from previous studies discussed in previous chapters taking into 

account this aspect of the study research may bring some new contributions to this field.  

Furthermore, according to some explicit and implicit reasons, it would also be good idea to 

compare two different markets in terms of emerging market and developed economy. When 

deciding and choosing these two countries, we also want to compare the developed European 

market (Norway) and developing enormous economy (Russia). So, in one study, we can discuss 

and examine the different impact among countries and also among different characteristics of 

markets.  

                                                           
6
Oil production – Available at  http://www.eia.doe.gov/emeu/international/oilproduction.html  May 1

st
 2011] 
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Thus, we believe that it will be good comparability analysis to combine to case in one study 

between developed and emerging markets. We hope that testing empirically and analyzing results 

we can provide the brief overall analytical analysis of the oil price impact on the stock returns.  

In previous chapter, we discussed and mentioned that there were also many previous researches 

about this problem before but they only can explain a different corner of the field or only can 

provide the old data. Therefore, we strongly believe that taking into consideration above 

mentioned reasons and using recent provided data our master thesis research will be considered a 

new contribution to the research in this field.  

This master paper will be beneficial for both countries economy especially Russian market and its 

rich oil based stock market and in turn further studies will be contributed by our paper. 
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CHAPTER 3: GENERAL ECONOMIC OVERVIEW 

 

3.1. General outlook of Russian Economy RTS Stock Exchange 

The world largest country, Russia currently is the market economy which economy was shifted 

after collapse of USSR. Major part its economy is contributed by massive natural resources 

particularly oil and natural gas resources that boost countries financial reserves. As the developing 

country emerging country, Russia traces out changing pattern. After the 1998s years biggest crisis 

Russia did implement significant economic and financial changes improvements. According to 

nominal GDP indicators, Russia is considered 10
th
  largest economy and 6

th
 biggest PPP in the 

world.  Moreover, country provides almost whole Europe with energy resources being largest 

exporter of natural gas and exporter of oil.7 
After the biggest financial crisis in 1998 year and 

beginning from 2000 Russia made stable and high economic growth expressed in average 7% 

economic growth per year and despite the resent Global Financial Crisis, Russia achieved 5.6% of 

GDP growth in 2008. However, Russia was also suffered by “destructive” consequences of 2006-

2007 Crisis in 2009 year ending with negative GDP growth. The table below represents trend in 

main macroeconomic indicators during last decade
8
: 

 

Table 1: Main macroeconomics trends of Russia 

 

2000 2005 2007 2008 2009 2010 

Real GDP growth 10.1 6.4 8.1 5.6 -7.9 4.0 

Industrial Production 9.0 4.0 6.0 2.9 -11.0 8.2 

Inflation 20.0 13.0 9.0 14.1 11.7 6.9 

Account balance 6.4 4.8 5.9 6.2 4.0 4.7 

Source: World Bank (Development Indicators)9  

The major drivers of the growth over the years were domestic production and non durable 

services and in fact often exports of resources were the main source of GDP component. Starting 

from 2000 year, Russia made better of its financial position which expressed in positive balance 

of payments. Country’s total foreign debt consists of around 31% percentage of GDP.  However, 

after the great financial crisis country examined decline in its growth. Consequently, Russian 

external accounts were negatively affected by 70% decline in world crude oil prices in summer of 

                                                           
7
 Source: http://www.gks.ru/eng/bd.asp  

8
 Source: http://www.cisstat.com 

9 http://data.worldbank.org/data-catalog/world-development-indicators 
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2008 and in turn all of these resulted to Russian stock market to fall by 70% in later September. 

This in fact, was the sign that Russia Market is very dependent by oil price volatility.  

 

Furthermore, it is very crucial to examine the investigated countries markets’ GDP sources and oil 

production patterns. Last decade GDP composition is illustrated by following figure. Comparing 

the 10 years time horizon, Russia’s economy still is stand by service sector and the largest part of 

the GDP comes from service fields:   

 

 

                                Figure 3: GDP of Russia by Sector 2000 and 2010 years10 

 

As the biggest energy supplier, the share of oil and natural gas in GDP represent 25% and it was 

14% in 2000s years.
 11

 Moreover, the tables also shed light more additional information that all 

the oil revenues from oil and gas production and exports were shifted and transferred to service 

sectors. We notice that the structure of the GDP wasn’t significantly affected over the years.  

 

As the matter of fact Russia is growing fast, however, the economy of the still should be 

diversified in larger extent, because, as energy and raw materials exports still dominate Russian 

economy in particularly, in export products. It should mentioned explicitly one more time that 

major downsides of the economy is highly dependence from natural resources which according to 

global and local demand running out very fast.  

“Russian Trading System” (RTS) Stock Exchange Market 

Being first regulated stock market Russian Trade Stock exchange was established in September 

1995. Nowadays, various financial instruments ranging from cash equities to commodity futures 

are traded in RTS. The indices that we include in our model are RTS All share index and 

                                                           
10 Source: World Bank development Indicators 
11

 Source: World Bank fact book: http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES 
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industrial index. RTS consists of the exchange’s fifty most liquid and capitalized shares. In turn, 

RTS Industrial Index contains 10 major different most liquid company stocks. RTS is managed by 

RTS Group where creation, development and integration to the efficient framework for forming 

on Russian Financial tools can be elucidated. The Index is calculated in US dollar, because the 

Russian Ruble was not a dominant currency for huge majority of market players. 

Structural breakdown of RTS (Figure 4: Structure by Sectors of Economy Index)12  

by sectors of the economy demonstrate significant portion of oil and gas industry liquid securities. 

Despite the fact that in the latest period 

other sectors improved their positions, 

still currently, more than 50% of 

sectoral capitalization consists of oil & 

gas sector. In addition Electric utilities 

and chemical industry contain 7% and 

3% capitalization, respectively
13

. Over 

the years, major contribution was 

driven by ordinary shares of “OC 

“Rosneft”, OAO “LUKOIL” and Gazprom as well as Sberbank, OJSC. Market capitalization by 

Gazprom, Rosneft and Surgutneftegas”  

In addition, RTS index in itself represent huge part of oil & gas sectors and that is why the tested 

financial index can be good proxy for Oil & Gas index as well. Finally, USD/RUB exchange rate 

is used to for conversion of monetary transactions and this can be other motivation together with 

USA as major trade partner that we include US/RUB exchange rate as independent variable. 

3.2. General outlook of Norway Economy OSLO BORS Stock Exchange 

Norway is a developed economy with a mixed economy and welfare capitalism. The main facet of 

this sort is that it includes the free market activity associated with small government intervention. 

As other countries, Norway possesses fundamental industries, such as the vital petroleum sector, 

which have a strong contributive effect on the whole economy. Therefore, particularly in those 

areas, the government takes major control through state-owned enterprises. Norway like Russia is 

very rich in natural, especially energy resources like oil and hydropower, which are main triggers 

                                                           
12

 RTS exchange: Annual report of 2010 http://www.rts.ru/en   
13

 Source: RTS  http://www.rts.ru/en/marketdata/ 
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of development of the economy. As the consequences of this Norway depends significantly on the 

petroleum sector which is more or less half exports and around 30% of state revenue
14

. In a 

nutshell, below illustrated table shed more light on past economic movements over last decade
15

:  

Table 2:   Main Macroeconomic Indicators of Norway (in % change) 

  

 

2000 2005 2007 2008 2009 2010 

Real GDP growth 0.3 3.3 2.7 0.8 -1.4 0.6 

Industrial Production 0.7 5.2 1.8 0.1 -0.2 0.3 

Inflation 2.8 1.0 0.7 3.8 2.2 2.5 

Account balance 9.2 12.0 14.1 17.9 13.1 16.6 
Source: World Bank development indicators 

Unlike Russia, Norway is making sustainable and stable growth in all major economic indicators, 

excluding 2009 year after world financial crisis. To be more consistent, after solid GDP growth in 

2004-2007 years, the economy slowed in 2008, and contracted in 2009, before returning to 

positive growth in 2010. 16   Notwithstanding, Norway can keep its leading position as gas 

exporter, however, because of the decrease in its production, Norway’s current position as the oil 

exporter cannot be maintained so far. (Now country is in the 9th rank). Oil and gas production in 

Norway tend to have decreasing trend gradually
17

. 

 

Norway economy can be classified by major sectors in below illustrated statistics spies. In order 

to shed more additional classification of GDP (2010) by major sectors we can elucidate sectors as 

following: oil and gas accounts for 22%, general government sector 16%, manufacturing, mining, 

electricity, building and construction--15%, (VAT), etc.--11%; commodities 7%; other services 

where includes financial, private health/education, hotel -28% etc:   

                                                           
14 World Factbook - Central Intelligence Agency 
15 http://www.ssb.no/en/indicators/ 
16 http://www.indexmundi.com/norway/industrial_production_growth_rate.html 
17

 World Factbook - Central Intelligence Agency 
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Figure 5: GDP of Norway by Sector 2000 and 2010 year
18

 

As mentioned earlier, as in Russian case the petroleum sector in Norway plays a significant role in 

its economy, which accounts for 47% share of the total Norwegian export market. Based on 

potential oil resources, it can be assumed that this sector will tend to increase in the recent future. 

Therefore, the oil price change is also determinant factor of this assumption. 

 

OSLO BORS Norwegian Stock Exchange Market 

The only securities exchange in Norway is Oslo Stock Exchange or “Oslo Bors”, which officially 

opened in 1819, April 15
th

. From the independent institution at first, Oslo Børs had been 

privatized and private groups and investors bought most of the portion of the shares. In addition, 

Oslo Børs is now entirely owned and managed by the company Oslo Bors Holding ASA and in 

the same time authorized by the Ministry of Finance.   

 

Firstly, all the companies in Oslo Børs are classified based on industry they belong to. This 

classification is made by (GICS).  According to these standards, companies are separated on 4 

levels, also in 10 sectors and 24 industry groups. One of the main listing in securities exchange is 

the Oslo Axess List. The differences among some lists are extensiveness. The major indexes can 

be elucidated as The Oslo Børs and Oslo Axess indices. It is worth to mention all indices are 

given in total return indices. The indices that we include to our model are Oslo Axess All -Share 

Index (OAAX) and Industrial Indexes (OAX20). In addition, every corporate action is considered 

and adjusted in the index.
19

 Unlike Russia the trading currency in OSLO BORS is Norwegian 

Kroner. 

 

                                                           
18 World Bank : World development Indicators 
19

 http://www.oslobors.no/ob_eng 
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Currently market capitalization by All Share Index (OAAX) accounts for 21,404 Million 

Norwegian kroner (MNOK). Where the 59% of total market capitalization is contributed by 

petroleum sector on in financial terms this accounts for 12, 561 MNOK
20

. Those major companies 

that listed in OAAX are Bridge Energy, Polarcus. North Energy, REM Offshore, Sevan Drilling 

and S.D Standard drillings and Prospectur Off shores and others. All in all, as we expected in 

Norway case we again notice huge majority of petroleum companies’ indexes contribute to total 

all share index. Like in Russia Stock market here, we also expect significant oil effect together 

with some macro variables reasonable analysis can be made as the effect of crude oil price 

movements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
20

 http://www.oslobors.no/ob_eng/markedsaktivitet/stockIndexOverview?newt__ticker=OAAX 
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CHAPTER 4: DATA DESCRIPTION 

 

4.1. Data collection and tested variables  

 

Our master thesis uses data series like All Share Index and Industrial Index of two countries Brent 

crude oil price, some macroeconomic variables of Norway and Russia, interest rate, namely real 

exchange rate for Norway Kroner and Russian Ruble in regard to US dollar, and industrial 

production volume index. Crude oil price on Brent oil is expressed in U.S. $/barrel. All time series 

tested variables were obtained from the Thomson Financial DataStream. Thomson Financial is 

one of the leading global suppliers of financial information and with great confidence can be 

considered reliable source for empirical tests. Data is monthly and consist of observations from 

February 1998 to April 2011 and totally 159 observations in monthly data were tested.  We got 

log returns of variables. Moreover, throughout the empirical tests and results we indicate 

industrial production like IPI, nominal exchange rate as EXR, stock returns index as indexes.  

Sample variables can be good proxies for economic-financial in terms of Exchange rate and 

interest rate and industrial conditions in terms of Industrial production in both countries. 

Furthermore, we also observe some common observations on different data in two- developed and 

emerging markets. It should be mentioned that all the observed data in Norway and Russian 

market (excluding interbank interest rate) are demonstrating increasing trend between 1998-2008 

years and as the result of current global financial crisis we are observing sudden drop in all the 

indexes, prices, and trends 2008 year.  

 

In addition, one might ask, why we chose this particular period can be quite complex question to 

answers for developing market Norway. Since we’ve mentioned through our thesis that another 

aspect is comparative view of two markets and therefore, it makes sense for Russia to start from 

1998 year.  As a quickly developing country, Russia was affected by economic crisis in 1998. 

Despite the fact that the default of 1998 had a lot of common with the characteristics of recent 

financial crisis, it should be taken into account that the fundamental origins of Russian crisis had 

to be found in country's economic structure, institutional framework and political environment.  

 

Firstly, aforementioned variables previously have been used in many research papers and as a part 

of our research in the following paragraph we are going to briefly discuss short theoretical 

motivation behind these variables as well as some reasons that we focused on those variables.  
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Several previous researchers talks about this relationship in their papers and articles. According to 

on Fama (1981)’s hypothesis which focuses on the measurement of economic activity explicitly 

outlines that that macro economic variables particularly, inflation and interest rates have pivotal 

role in the analysis of stock market performance, ultimately we also use real exchange rate, and 

industrial production, which have paramount importance and direct influence the relationships 

between oil price shocks and stock market performance.  Motivations for including variables in 

VAR model together with all share and industrial returns are followings: 

 

Crude Oil price 

 

The crude oil market possesses various types and qualities of oil for diverse purposes. The price 

of oil highly dependent in its grade, factors such as specific gravity, its content as well as location. 

It is worth to note that EIG identifies 160 different blends of oil. Despite the fact that there so 

many oil price for different markets, the three primary benchmarks are WTI, Brent, and Dubai. 

They quote prices of different markets over the world. For our master research we choose Europe 

Brent for oil exporting countries that we are going to investigate.  

 

Companies within the economy consume oil as the energy in production and manufacturing of 

goods and services. Increase in oil prices will depress the company and production costs will rise. 

(Even in case of hedging it will cost money for the firms.  All in all, it affects the stock prices and 

lower stock market returns. However, high oil price can benefit and boost oil exporting countries 

economic growth, too. And therefore, oil price effect in stock market in Norway and Russia case 

has paramount importance. 

 

Exchange rate  

 

The strong relationship between exchange rate and stock performance can be good indicator of 

international openness of stock markets in domestic financial markets. First study in this area by 

Franck and Young (1972) found no relationship between stock prices and exchange rates. But we 

can argue that in those years the financial market did not development well as they do in 

nowadays. According to another research made by Aggarwal (1981) explored the relationship 

between these two variables and the results indicated that the stock prices and exchange rate is 

positively related the relationship is more robust in the short run rather than long run.  Using 

Granger causality test on monthly data, the long run relationship was examined by Mohsen 
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Bahmani- Oskooee and Ahmad Sohrabian (1992) S&P 500 index and effective exchange rate and 

empirical results indicate that in the short run there is a dual causal relationship between the stock 

prices and effective exchange rate. Long run Relationship it was problematic. 

 

Along the way, Chen, Roll and Ross (1986), Maysami and Koh (2000), Wongbangpo and Sharma 

(2002), Mohammad et al. (2009), Maysami et al.(2004), Rjoub et al. (2009) also tested these 

relationship and found out various relationship in different magnitude and time horizon. Last but 

not least, it was examined that (Maysami 2004) the magnitude of relationship is up to export and 

import volume in country. So, as it mentioned Russia is massive resource based country and 

therefore, in oil exporting countries exchange rate has a pivotal role in stock returns and it is 

essential factor to test. Once in both countries the US is the major trade partner in Norway and 

Russia in both export and import level, we use respectively Norway Kroner/US and Ruble/US 

dollar exchange rate in our model.  

 

Interest rate (Interbank Rate) 

 

It has been mentioned that interest rate has extra productive power. According to the studies by 

Kessel (1971) relationship is positive. Choong Khuat Hock (1992) indicates that results depress 

the liquidity conditions in the market. Generally, interest rates affect stock returns for various 

reasons.  All in all summarizing several studies and theoretical discussions, firstly, when interest 

rates are high companies face expensive funds and debt and it distorts profitability of firms which 

want to lever up. Cash flows and earnings decrease and growing companies may confront with 

financial distress and, ultimately, all of these lower the stock prices of company. Furthermore, 

external investors are more inclined to invest in bonds rather than in equities when the interest 

rates are high.  In addition, interest rates may positively and negatively affect consumption 

behavior in country, too. High interest rates yield to interest income to be high which indicates 

that opportunity cost of holding money is very high as well  products and demands are diminished 

by high growth interest rates. Last but not least, interest rates are one of the major determinants of 

money supply.  All in all, abovementioned characteristic behavior of interest rates might affect the 

economy and lead to stock prices and returns vary, and therefore we will investigate the signs of 

interest rates coefficients in investigated model. Three month interbank offered rates serve as the 

interest rates in Norway and we use prime interbank interest rates as in Russian market.  
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Industrial Production volume index 

  

Generally, IPI is an index that reflects the total production of industrial fields of economy in terms 

of material volume that includes manufacturing, mining, and utilities as well as electric and gas 

utilities industries. On the other hand, sectors like industries-logging and newspapers, all kind of 

publishing are also classified and included to industrial area.  PI can be used to determine the 

growth in relevant industry. It is a good indicator of economic activity. According to studies of 

Fama (1981, 1990), Maysami and Koh (2000), Trainer (1993), Chen, Roll and Ross (1986) and 

Maysami (2004) positive relationship is existed between industrial production and stock market 

returns. From theoretical perspective increasing trend is “good news” meaning that industry is 

doing well and consequently stock prices will be increased.  Furthermore, the IPI also major part 

of GDP which total economy contribution is determined by this factor.   

 

Taking into account the paramount role in total economy, obviously we expect industrial 

production to demonstrate a positive effect and sing for stock performance. We also believe that 

in the case of this particular variable, that the effect of the increased production will have a direct 

affect on the economy of Norway and Russia, thereby the stock markets in all share index and 

industrial index. Investigated countries in our research are oil exporting countries and obviously 

most of economic growths especially in developing markets come from oil and gas industry and 

ultimately industrial production is a key for an economic growth.  

 

All Share Stock Index  

Norway and Russian all share indexes which are respectively OSLO Axess (Hence OAAX) Price 

Index and Russia RTS Index, represent stock market movements. There’re some methodologies 

and rules while calculating these price index and these rules, procedures and methodology can 

vary across the countries. The OAAX index forms the bulk of all shares listed on Oslo Axess. 

Based on classification in OSLO stock market rules, in a daily based it is attuned for corporate 

measures and the present number of shares is used in the index. It is also arranged for dividend 

payments, too. RTS is main index that consist of leading Russian government enterprises and 

private companies.  We should admit that around 47% of total shares consist of oil production, 

exporting and trading companies, namely Gazprom, Common 15(%), ОАО "LUKOIL", Common, 

"Surgutneftegas" OJSC, Common (5%) and etc. In a nutshell, the oil price impact and change 

effect should make strong influence in all share index level.  



           
 
 

27 

Industrial Return Index 

 

Apart from All Share Stock Index, we’ll investigate the effect of crude oil price change and the 

same independent macroeconomic variables Industrial return index of three top oil exporting 

countries. Once the major parts of stocks consist of oil sector and industrial areas, we believe that 

relationship analysis of this stock index can aid us to come up with better explanations and crude 

oil price effect industrial returns. Numerous papers use firms returns, certain sector returns within 

economy to examine the interdependencies between stock market and crude oil price and major 

economic variables that linked in one or another way to crude oil price.  For instance, Maysami 

(2004) examined only all share stock market index associated only with macro variables.  

 

4.2. Statistical properties of tested variables. 

Below we see respectively for countries the descriptive summary properties of tested variables.  

Table 3: Statistical properties of Russian Market   

  
DLOG_RS_ 

ALLSHARE_INDEX 

DLOG_RS_ 

INDUSTRIAL_INDEX 

DLOG_ 

OILPRICE 

DLOG_ 

EX_RATE 

DLOG_ 

IND_PROD 

DLOG_ 

INTERBANK_RA

TE 

 Mean  1.173  2.797  1.296  0.974  0.248 -1.245 

 Median  2.524  3.794  4.158  0.200  0.333 -1.407 

 Maximum  56.466  54.311  21.510  76.094  11.553  112.75 

 Minimum -55.176 -51.436 -35.402 -4.554 -16.02 -53.605 

 Std. Dev.  14.540  12.592  11.203  6.666  4.997  17.298 

 Skewness -0.73 -0.193 -0.845  9.301 -0.773  1.444 

 Kurtosis  6.113  6.470  3.700  103.24  4.656  14.623 

       JarqueBera*  78.341  80.773  22.220  681.90  34.029  950.32 

 Probability  0.000  0.000  0.0001  0.000  0.000  0.000 

  *5% of significance level  

 

Both for Russian and Norway data, kurtosis of variables are different from 3, indicating that 

distributions are not normal. Skewness is positive all repressors excluding crude oil price.  

 

Negative signs indicate that, they don’t lie in right tail anymore. Jarque Bera test probabilities 

reflect that the null hypothesis of normal distribution is rejected for all tested variables. Also 

macro variables can follow different distributions, so all data are tested and analyzed initially. 
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Table 4: Statistical properties of Norway Market 

  

DLOG_NW_ 

ALLSHARE_IND

EX 

DLOG_NW_ 

INDUSTR_IND

EX 

DLOG_ 

OILPRI

CE 

DLOG_ 

EX_RA

TE 

DLOG_ 

IND_PR

OD 

DLOG_ 

INTERBANK_R

ATE 

 Mean  0.743  0.294  1.296 0.202 -0.118668 -0.177054 

 Median  2.164  2.335  4.158 0.079 -0.210305  0.992564 

 Maximum  22.742  17.067  21.513  12.285  11.28504  31.29417 

 Minimum -40.46 -42.357 -35.402 -8.033 -9.80216 -35.80824 

 Std. Dev.  7.326  8.238  11.203  3.245  2.997597  5.955858 

 Skewness -1.326 -1.339 -0.845  0.117  0.193992 -0.898606 

 Kurtosis  8.549  6.808  3.709  3.787  5.090475  15.08869 

       Jarque 

Bera*  250.68  143.69 
 22.22 

 4.406  29.949  4.406 

 

Probability  0.000  0.000 
 0.001 

 0.110  0.000  0.110 

  *5% of significance level  
 

Correlation matrix 

A correlation matrix for the tested variables (including regressand) was constructed in software 

and the results are appeared in respectively in 6 and 7 tables. The results demonstrate that there is 

very correlation is existed among regressors and no any of these correlations between independent 

variables that can cause the problem of Multicollinearity.  

Table 5: Correlation matrix of Norway time series data 

  
DLOG_NW_ 

ALLSHARE_INDE

X 

DLOG_NW

_ 

IND_INDE

X 

DLOG_ 
OILPRIC

E 

DLOG_ 
EX_RAT

E 

DLOG_ 
IND_PRO

D 

DLOG_INTE

R 

BANK_RAT

E 

DLOG_NW_ALLSHARE_IND
EX 

1.00 
     

DLOG_NW_IND_INDEX 0.855 1.00 
    

DLOG_OILPRICE 0.410 0.278 1.00 
   

DLOG_EX_RATE -0.236 -0.221 -0.398 1.00 
  

DLOG_IND_PROD -0.026 -0.048 0.089 -0.035 1.00 
 

DLOG_INTERBANK_RATE -0.100 -0.071 0.013 -0.021 -0.120 1.00 

 

Correlation among right hand side variable either are weak or negative. So, there is no problem of 

multicollinearity in Norway case.  
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Table 6: Correlation matrix of Russia time series data 

  

DLOG_RS_ 

ALLSHARE_IND

EX 

DLOG_RS_ 

INDUSTRIAL_IND

EX 

DLOG_ 

OILPRIC

E 

DLOG_ 

EX_RAT

E 

DLOG_ 

IND_PRO

D 

DLOG_INT

ER 

BANK_RAT
E 

DLOG_RS_ALLSHARE_IN

DEX 
1.00 

     
DLOG_RS_INDUSTR_IND

EX 
0.564 1.00 

    

DLOG_OILPRICE 0.342 0.395 1.00 
   

DLOG_EX_RATE -0.388 0.300 -0.053 1.00 
  

DLOG_IND_PROD -0.029 -0.071 -0.032 -0.045 1.00 
 

DLOG_INTERBANK_RAT

E 
-0.139 -0.225 -0.178 -0.152 0.010 1.00 

 

The results indicate that there is no any significant correlation amongst independent variables and 

the problem of multicollinearity can be reasonably ignored in these particular cases and we can 

start employ our model based on these variables. So, there are no any problems with theoretical 

issues of OLS estimators.  

 

4.3.  Data transformation   

So, to be able to estimate further the following models, we need to transform the data into suitable 

forms. This transformation is performed by using Eviews.  It is usually required that all the data in 

the model should be in the same “frequency of observation”.  Using log-returns for the data can 

help us avoid such problem. With that transformation, the data can be expressed as continuously 

compounded returns and easy to be compared.  That’s why we need to use stock returns instead of 

stock prices. We transform all the stock prices into returns 

 

                                                                                                                             (1) 

For other data, we also use this formula to ensure the consistency among variables (left hand side 

and right hand side of the regression). We can assume they are the “returns” on the variables. 

Therefore, we have the following variables for the model: 

Dlog_oil_price: Change in logarithm of the oil price 

Dlog_ex_rate: Change in logarithm of the exchange rate between this country and US 

Dlog_ind_prod: Change in logarithm of the industrial production 
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For the interbank rate variables, to ensure the continuously compounded return rate, we will use 

the following formula: (because this variable is already the percentage) 

 
 

                                                                                                                 (2) 

 

Then we have the variable: dlog_interbank_rate 

Generally, the tested variables can reveal how much the stock returns of all shares and industrial 

sector in economies developed and emerging markets depend on crude oil price, monetary  as well 

as fiscal responses of both countries macroeconomic conditions .  

         

Dummy Variables 

 

In this paper, we will use the dummy variables to test the asymmetric effect of oil on the stock 

returns. The variable “dum” will be the dummy variable when the oil price increases (      ). 

This asymmetric test will be implemented on both Norway and Russia all-share index.   
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CHAPTER 5: ECONOMETRIC THEORY AND METHODOLOGY 
 

It is quite obvious fact that the selection of appropriate research methodology is a fundamental 

part of master thesis. In following paragraphs, different methods, empirical tests, and other 

econometric discussion will be discussed in this chapter. As the main model, VAR is applied in 

our thesis. All other econometric analysis and tests are realized in order to obtain more elaborate 

results. We’ve already mentioned that there is no problem associated with multicollinearity.   

Before moving forward and discussing each of the steps with provided data we will briefly 

introduce those steps in order to give general view. According to the prerequisite of VAR model, 

the tested time series should be stationary. That is why first and foremost getting transformed data 

the unit root and stationarity tests are employed.  The main tests are included Augmented Dickey 

Fuller (ADF), Phillips-Perron (PP), and The Kwiatkowski, Phillips, Schmidt, and Shin (KPSS). 

Next lag length is determined residual correlations are done. Consequently, we test both oil effect 

in stock markets and oil price together with other macro-economic variables in so-called VAR 

technique. In our model, we also use dummy variables to estimate the asymmetric effect of oil on 

the stock returns. Despite the fact that interpretation of VAR requires specific approach Granger 

Causality test,   Impulse Response and Variance Decomposition analysis are examined as the 

main discussion for empirical results.   

5.1.  Modeling technique: Foundations of VAR Model 

 

The vector auto regression (VAR) model is considered one of the widely used models for the 

multivariate time series models. Having greater flexibility and forecast ability, it is applied for 

description of several dynamic behaviors in economic theory and financial time series. Univariate 

time series models and complex simultaneous equations can achieve advanced forecast using 

applying this model. Variables in this model are tested on own lags and lags of the other variables. 

VAR model possesses several upsides compared with univariate time series models like, 

flexibility characteristics, using OLS estimators and no necessity for specification of variables, 

because all variables are endogenous. VAR model approach can be applied to see better 

relationships among tested variables.  

Therefore, we will apply VAR model for acquired stationary data and transformed data. 

Unrestricted VAR model is used to investigate the response of crude oil price and macro 

economic variables namely, EXR, IR and IPI volume to stock market returns. Our master thesis 
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uses five variables in each model separately and as the matter of fact, we acquire seven equations 

in the model, in which each of variables in itself is considered to be endogenous and depend both 

on its own and other variables’ lags. VAR model suggested by Sims (1982) is a wide used model 

that requires variables to be stationary in levels, after this requirement VAR model can be 

employed. VAR model was proposed by Sims (1980) can be described as following equation:  

                                                                             (3)                     

where t Y is an ( nx1) vector of variables, k is an ( n x 1) vector of intercept terms, A is an ( n x n ) 

matrix of coefficients, p indicates the number of lags, t ut is an ( n x 1) vector of error terms for t 

=1,2,…,T . In addition, t u is I.I.D which means each variable is an independently and identically 

distributed with zero mean, i.e. ( ) = 0 t E (ut)=0 and an ( n x n ) symmetric variance-covariance 

matrix ∑ i.e. E ( ut ut 
„)=∑. Furthermore technical references definitions for VAR models are 

provided by L¨utkepohl (1991), and Watson (1994) and L¨utkepohl (1999) and Waggoner and 

Zha (1999) reorganized analysis of VAR technique. Along the way, Hamilton (1994), Campbell, 

Lo and MacKinlay (1997), Mills (1999) and Tsay (2001) Mehrara et al. (2006), Farzanegan et al. 

(2009) made applications and used in their studies the VAR models for financial time series data. 

On the other hand, if the variables are non-stationary, one the approach for this case, is to use 

either transform data or a vector error correction (VEC) model must be chosen.  

 

5.2. Unit Roots and stationarity tests  

 

When applying VAR model we should discuss stationary and non stationary time series that is 

why unit root test should be implemented for avoidance of spurious regression. Theory says that if 

variable holds unit root, then it non stationary and the possible relationship with other non 

stationary series can yield to false consequences, but indicating some economic relationships 

According to previous studies by Nelson and Plosser (1982), Stulz and Wasserfallen (1985), 

Perron (1988) and Samuelsson (1973) time series data found to be non stationary because of their 

random walk properties. In order to shed light more on random walk, we have to mention that in 

that process one period’s value depends on the value from the previous period as well as random 

error term. Financial theory outlines three types of time series: stationary (I(0)), trend stationary 

and non-stationary (I(1)). Non–stationarity can be characterized in two models namely random 

walk model with drift and trend-stationary process; 

                                                                                                                                   (4) 



           
 
 

33 

where there ut white noise process which is clearly indicated in Econometrics for Finance by 

Brooks. In another example let’s consider autoregressive process AR (1) in below formula:  

                                                                                                                                       (5) 

When the     the above stated model is random walk and time series are not stationary and 

therefore, shocks stick with system and do not die away (Dickey and Fuller 1979):  This means 

that empirical results falsely indicate a valuable relationship between the variables due to a unit 

root in the error process, obtaining significant beta estimates, high R2 and a small Durbin-Watson 

statistic. 0For non stationary series we have following solution formula:    

                                                                                                                                       (6) 

This is a differencing meaning that time series data can be made stationary by differencing them. 

According to the analysis by Box and Jenkins (1970), Granger, C. W. J. (1981), Engle and 

Granger (1987) this differencing can be employed several times and when stationarity is achieved, 

it is donated I(d) and indicated to be integrated of order (d). 

5.2.1. Alternative Approaches for Unit root tests  

Simple Dicker Fuller (DF) Test  

In order to avoid this problem first we employ unit root test and this test will be employed several 

separate well known tests and simple DF test in following forms DF test is also considered as τ -

tests, and can be examined giving opportunity for a intercept or deterministic trend in test 

regression; 

                                                                                                                                                      (7) 

                                                                                                                     (8) 

Test can be applied in both case associated with the null H0: pa=1 and against alternative null H1: 

pa<1. Apart from this DF tests for AR (1),  
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Augmented Dickey – Fuller Tests (ADF) 

 

ADF is able to apply for p lags. ADF test statistics gives negative results, and the null hypothesis 

rejected as more as the t statistics is increasing in negative direction. For     order of AR process 

the yt will be described in following equation:  

                                                                                                                   (9) 

                                                                                              (10) 

where               -1 and p is the lag order of the AR process. So, if      contrary 

      then it is a sign that yt contains a Unit root. In order to test we refer to DF t-statistic 

               that should be compared against t critical values in resulted tests in E-views. 

It is noteworthy that lag length selections is indispensible part of ADF that will be covered next 

paragraphs. According to Schwert (1989) the lag length in the ADF test needs to be quite large in 

order to capture any AR and MA process. Generally, the ADF test is more or less the same as 

simple DF test, but unidentified number of lagged first differences of dependant variable will be 

added ADF test. In turn this can create opportunity to capture the effect of auto-correlated omitted 

variables. Moreover, the motivation behind of this test is same with simple DF test and the 

hypothesis of rejection criteria is that larger negative values will be more than t statistics values.  

 

Phillips-Perron Test (PP)  

 

Another inclusive unit root tests is proposed by Phillips and Perron which is more or less similar 

to ADF test. This an alternative approach for ADF that will be accomplished by adding lagged 

first differences of the dependant variable as well as applying non parametric correction for 

feasible autocorrelation. Below formula is determined PP test: 

                                                                                                                   (11) 

where ut is I(0) and can be heteroskedastic. The major distinction between first two tests is that the 

former does not consider any correlations in the regression. Furthermore, according to the 

literatures stationarity and non stationarity cannot be separated if the sample series of data are not 

large.  
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The Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) Test 

According to stationarity tests, by false the time series might be appeared stationary and this is 

because of quite small information in samples. It makes reasonable contribution to the ADF. 

According to Brooks (2008) the major KPSS differs in term of the hypothesis where the 

stationarity is considered as null hypothesis. The below equation demonstrate KPSS test:  

                                                                           
 
                                                         (12) 

Where the null hypothesis is H0: k= 0 which says trend stationary and H0:k≠ 0 where it is 

integrated.  KPSS T-statitcs is given by           
   

       
  where    is the sum of   .

21
  

 

For comparability aspect of two tests is behind on that idea that when ADF and KPSS both 

explicitly accept or reject the null hypothesis of unit root, problematic results appear. Finally, 

apart from econometric discussion above we use several tests for unit root testing. The 

computation of the tests is made EViews software and the null and alternative hypotheses under 

each testing approach will be briefly discussed in following empirical results chapter.  

 

5.2.2.  Lag length selection 

Lag lengths determination is crucial for VAR model.  Several approaches dealing with this issue 

are discussed in literatures and papers.  Despite the fact that econometric theory frequently fails to 

determine the apt lag length, generally two major methods are existed which are cross-equation 

restrictions and information criteria (Brooks 2008). Based on previous studies, one the crucial 

point in VAR estimation should be unrestricted as possible and restricted VAR is one that 

possesses different lag length for each equation (Sims 1982).. It is explicitly is underscored that F-

test is not suitable for lag length and two alternative options namely LR test and information 

criteria is suggested. Below it is shown joint hypothesis test for LR test: 

                                                                                                                         (13) 

where | ∑r | is variance--covariance matrix determination of restricted model and | ∑u | is the 

determinant of the residuals for unrestricted model and sample size T. It should be mentioned that 

LR test has some limitations too. First and foremost, because of the pair wise comparisons, LR is 

                                                           
21

Washington University  http://faculty.washington.edu/ezivot/econ584/notes/varModels.pdf  
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not able to deliver useful information about lag length.  Another subtle downside is that X
2 

test 

will bestow meaningful result if the errors in each single equation are normally distributed. 

Perhaps, it is not practically feasible to achieve this requirement every time.  

 

The second option that we also concentrate in our model is Information Criteria method. 

Assumptions about errors distribution can relax in this technique. However, major concern in this 

case is related to decrease in RSS, when more lags are included in equation and consequently the 

penalty term goes up or another words degree of freedom will be increased. Nevertheless, in this 

criteria requirement for the number will still be the same for each equation. 

 

Therefore, we use multivariate types of information criteria. All there information criteria namely 

Akaike’s (1974) information criterion (AIC), Schwarz’s Bayesian (1978) information criterion, 

and Hannan- Quinn information criterion (HQIC) are described where    defines variance--

covariance matrix of residuals, T is number of observations and total regressors are defined by k
’
. 

 

                                                                                                                         (14) 

                                                              
  

 
                                                       (15) 

                                                      
   

 
                                                         (16) 

 

In addition to total number of regressors can be found out by p
2
k + p formula.  According to this 

criterion optimal length is chosen amongst the smallest information. On other hand, in that case 

limitation of lag numbers is also desirable. This is because insufficient number of lags will lead in 

valid results and in case of too long degree of freedom will be misleading.   

 

Finally, the aim of this criterion to get appropriate number of lags that value of information 

criteria will be minimized.  It is not secret that one can argue that which of the information criteria 

should be chosen. According to the studies by Bent E. Srensen (2005) the appropriate lag length is 

when lowest numbers are achieved by the AIC and SBC. All in all, all above mentioned criteria 

can be compared for best and apt leg length. If there is a reasonable trade-off amongst criteria, 

SIC is considered as a consistent one. According to Brooks (2008-p.294) approach, AIC is not 

constant but it is more efficient than SIC.  
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5.3. VAR interpretation of results 

Firstly, we should emphasize that all regressions, tests, and VAR model have been carried out by 

E-Views software program. Once aforementioned issues as a main methodology will be covered 

afterwards in chapter six and results will be presented accordingly.   

 

Granger Causality Test 

In order to do financial analysis, we sometimes need to know whether any changes in a variable 

will yield any impact on other variables. The founder of this econometric tool, Granger (1969) 

tested how X variable Granger causes Y; then X can be used to forecast Y (Sundaram 2009). Or 

in other words, the principle of this phenomenon is like whether X causes Y, afterwards changes 

of X took place and then followed by changes of Y.  In this case X can be considered as just linear 

predictor; some variable which gives additional information about some future value of Y. 

According to the following formula: 

                                                                                                    (17) 

For k lags we make above model and afterwards we ask whether adding similar information about 

x will improve our ability to predict y. Despite the fact that   s don’t provide sufficient 

information, Brooks (2008) we test direct granger causality or in other words if we found out that 

  s jointly significant, it can concluded that we establish cause effect. However, Granger causality 

only demonstrates if there is statistically significant effect, not economically significant effect, 

and size of the effect. (Brook 2008) 

  

Impulse Responses analysis  

In our master thesis impulse response demonstrate the responsiveness of function and dependant 

variables in each of the variables in VAR model. Some previous studies that touched upon this 

approach and these previous researches Naka and Tufte (1997), Wongbangpo and Sharma (2002) 

are more or less related to the same idea. A unit shock is applied to the shock in separate 

equations in VAR dynamics. Number of total impulse responses in system will equal to G2 where 

G describes the number of variables. VAR systems can be defined in moving average process and 

it is also noteworthy that if the time series are stationary the shocks will die out after some periods, 
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and goes towards zero. (Brooks 2008.p.299). Furthermore, Verbeek (2008, p. 324) demonstrated 

impulse response effect in his book and referring his studies the effect on      is described in 

above mentioned formula: 

                                                                         
              

    
                                                             (18) 

So, impulse response analysis of        to a    can be achieved through the graphical illustration of 

these tested elements. In addition, below described formula illustrates accumulated impulse 

response function: 

                                                                          
 
                                                            (19) 

Using Cholesky method of ordering of variables the principle of impulse responses can be easily 

applied in VAR which contains more variables and more equations and we are able to notice and 

interpret relations and interactions among equations. 
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CHAPTER 6: EMPIRICAL RESULT 

 

6.1. Test for oil effect 

Firstly, we test the oil effect to see the preliminary overview of impact of oil price’s change on 

stock returns. Our purpose is to see whether there is a sudden effect or not. This approach is to run 

simple regression including only change in oil prices as an explanatory variable. In this first 

assessment, we run the regression with the dependent variable (stock return) and explanatory 

variable (oil price – lag 1,2) to see the effect of oil on stock returns from one month and two 

months prior to current time. If the coefficient is significant, we can conclude that there is the 

effect of previous values.  

                                                   
          

          
      

                                                     (20) 

where   is an intercept and β is the coefficient – showing the effect of oil prices  

The superscript i indicates each of the countries (here we will run on Russia and Norway).After 

estimating using simple OLS, we have the following results (the detailed results: Appendix A)  

Table 7: Testing oil effect in all share index level 

 
DLOG_RS_ALLSHARE_INDEX DLOG_NW_ALLSHARE_INDEX 

 
Coefficients (p-value) Coefficients (p-value) 

C 0.895852  (0.447) 0.609354(0.378) 

DLOG_OILPRICE (-1) 0.023907  (0.8176) -0.001911(0.971) 

DLOG_OILPRICE (-2) 0.168812 (0.1054) 0.051899(0.3247) 

 

As for both Norway and Russia, according to the p-values observed in the estimation which are 

more than 0.05, the probability of rejecting the hypothesis wrong is high. Therefore, we cannot 

reject the null hypothesis that the oil coefficient is significantly different from zero, i.e. there are 

no indications of an oil effect for these countries at the five percent level. This estimation is true 

for both the lag 1 and 2 of the oil prices. 

However, according to previous studies and our hypothesis, there have to be some effects of oil 

prices on stock returns. Therefore, this problem may be due to the lack of data. To analyze this 

issue further, we will try to take further analysis to see whether we can draw any other 

conclusions.   

So, the purpose of this step is to check whether the oil effect is significant while being among 

other relevant macro variables. To determine the most suitable lag of oil prices, we will use the F-
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test with restricted and unrestricted model. The lag with the most significant coefficient will be in 

the final model – restricted model.  

We choose the random lag of oil prices in the unrestricted model as 6, because in our assumption, 

the oil prices further from that period has a little or no effect on the stock returns.  

Unrestricted model  

  
          

      
          

            
                   

                                          

   
                                                                                                     

Restricted model 

All the coefficients are equal to zero 

We will run this on both Russia and Norway. Then we will use F-test to see if the oil lags are 

significant different from zero or not. If any oil lag is significant, we can conclude there is some 

oil effect. 

                                                            
              

           
                                                         (22) 

(F-test with m and n-k degrees of freedom) 

  Null hypothesis: All the coefficients are equal to zero 

Alternative hypothesis: One or some coefficients are different from zero 

Table 8: Oil effect on the stock return – more lags lengths and variables 

 
DLOG_RS_ALLSHARE_INDEX DLOG_NW_ALLSHARE_INDEX 

C 1.996499 (0.0462) 0.080926(0.8661) 

DLOG_ALLSHARE_INDEX(-1) 0.121144(0.1018) 0.124006(0.1372) 

DLOG_OILPRICE 0.27826(0.0023) 0.23954(0.0000) 

DLOG_OILPRICE(-1) -0.134628(0.1389) -0.010845(0.8414) 

DLOG_OILPRICE(-2) 0.0298(0.728) 0.051602(0.2964) 

DLOG_OILPRICE(-3) -0.069624(0.4185) 0.015225(0.755) 

DLOG_OILPRICE(-4) -0.02402(0.7739) -0.001396(0.9773) 

DLOG_OILPRICE(-5) -0.219523(0.0088) -0.11686(0.0152) 

DLOG_OILPRICE(-6) 0.037931(0.6553) 0.093092(0.0651) 

DLOG_EX_RATE -0.898376(0.000) -0.259762(0.157) 

DLOG_INTERBANK_RATE -0.256188(0.0006) -0.169761(0.082) 

DLOG_IND_PROD(-1) 0.300187(0.1135) -0.082491(0.6531) 

F-Prob 0 0.000008 

                                         (Detailed results are shown in Appendix)  

After running the model: We have the F-probability value is less than 0.05; therefore, we can 

reject the null hypothesis that all the coefficients are equal to zero. To sum up, we can see some 

oil effect in the model.  
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We can make the model more effect by reducing the number of lags in the previous models. We 

will use the adjusted   to evaluate the goodness of fit of the model. To make the model more 

concise, we will eliminate the least significant variables, one at a time, to maximize the 

adjusted    . After running the model step by step like this approach, for Norway, we can 

conclude that lag 1, lag 3 and lag 4 of oil prices should be eliminated. With that change, we will 

have the highest adjusted   : 0.218631. It means that the model can explain 21.86 percent of the 

stock returns. 

Table 9: Oil effect on OSLO all-share index- adjusted lag length 

Dependent Variable: DLOG_NW_ALLSHARE_INDEX  

Method: Least Squares   

Date: 05/24/11   Time: 00:26   

Sample (adjusted): 1998M08 2011M04  

Included observations: 153 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.085308 0.547856 0.155713 0.8765 

DLOG_NW_ALLSHARE_INDEX(-1) 0.118665 0.074060 1.602278 0.1113 

DLOG_OILPRICE 0.240569 0.052524 4.580132 0.0000 

DLOG_OILPRICE(-2) 0.050949 0.048448 1.051624 0.2947 

DLOG_OILPRICE(-5) -0.115615 0.046886 -2.465905 0.0148 

DLOG_OILPRICE(-6) 0.092739 0.049134 1.887463 0.0611 

DLOG_EX_RATE -0.260097 0.180294 -1.442626 0.1513 

DLOG_INTERBANK_RATE -0.168123 0.091739 -1.832616 0.0689 

DLOG_IND_PROD(-1) -0.084749 0.178982 -0.473509 0.6366 
     
     R-squared 0.259755     Mean dependent var 0.685166 

Adjusted R-squared 0.218631     S.D. dependent var 7.400616 

S.E. of regression 6.541782     Akaike info criterion 6.651319 

Sum squared resid 6162.466     Schwarz criterion 6.829580 

Log likelihood -499.8259     Hannan-Quinn criter. 6.723731 

F-statistic 6.316289     Durbin-Watson stat 2.029880 

Prob(F-statistic) 0.000001    
     
     

 

 

We can see the p-value for the lag 0 and lag 5 is less than 0.05; therefore, there are some oil 

effects for the Norway market.  

We do the same step for Russia market, and the lag 2, 3, 4, 6 of the oil prices should be excluded. 

After that, the adjusted   can reach 34.7 percent.  
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Table 10: Oil effect on RTS fall share index- adjusted lag length 

  

Method: Least Squares   

Date: 05/23/11   Time: 22:48   

Sample (adjusted): 1998M07 2011M04  

Included observations: 154 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 1.831226 0.951269 1.925035 0.0562 

DLOG_RS_ALLSHARE_INDEX(-1) 0.134514 0.069099 1.946678 0.0535 

DLOG_OILPRICE 0.269122 0.087965 3.059422 0.0026 

DLOG_OILPRICE(-1) -0.137520 0.089130 -1.542911 0.1250 

DLOG_OILPRICE(-5) -0.219963 0.081548 -2.697350 0.0078 

DLOG_EX_RATE -0.892559 0.143522 -6.218979 0.0000 

DLOG_INTERBANK_RATE -0.272670 0.070795 -3.851524 0.0002 

DLOG_IND_PROD(-1) 0.290977 0.182506 1.594344 0.1130 
     
     R-squared 0.377428     Mean dependent var 1.590370 

Adjusted R-squared 0.347578     S.D. dependent var 14.07831 

S.E. of regression 11.37142     Akaike info criterion 7.750634 

Sum squared resid 18879.14     Schwarz criterion 7.908397 

Log likelihood -588.7988     Hannan-Quinn criter. 7.814717 

F-statistic 12.64441     Durbin-Watson stat 2.111639 

Prob(F-statistic) 0.000000    
     
     

There are significant coefficients in lag 0 and lag 5. It can be said that that there is some oil effect 

on the stock returns in Russia.  

 

6.2. VAR Estimation results for oil effect 

We can see the general overview of the oil effects on stock returns through our previous 

estimation. However, this classical linear regression is not efficient enough to estimate this effect 

(due to some reasons we already mentioned in the methodology part). Therefore, we will use 

VAR Model as our main model in this thesis. Moreover, in the previous test of oil effect, we use 

the all share index of two countries: Norway and Russia. It can show out some reasonable result; 

however, to make a more exact conclusion, in this VAR Model, we will run on both the all share 

index and industrial index (which is more related to the oil production and prices in these two oil 

exporting countries). With that change, VAR Model can be the perfect solution for our 

assumption. 

6.2.1. Oil effect on all-share index 

In this part, we want to focus on the effect of oil prices change on the all share index’s returns. 

Our assumption has been stated above that there are some oil effects in Norway and Russia. We 

will run some preliminary tests and VAR Model in this section to estimate this assumption.  
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6.2.1.1. Unit root tests 

In order to run the unrestricted VAR Model, all the variables should be stationary. Therefore, the 

first step we take is to test the unit root and stationary characteristics of the data. All the methods 

we used include Augmented Dickey Fuller (ADF), Phillips Perron (PP), and Dickey Fuller (DF). 

They have the null hypothesis of unit roots. In addition to those, to confirm our conclusion, we 

run the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) with the null hypothesis of stationary. The p-

value of those tests is less than 0.05 and the absolute t-statistics is more than the critical value; 

therefore, we can reject the null hypothesis at 5% level. According to those tests, we can see that 

there are no unit root problems with the data. Detailed tables are shown in the Appendix. With 

that conclusion, we can run the unrestricted VAR Model. 

 

6.2.1.2. Lag length selection  

According to theory, it is not easy to find the most appropriate lag for VAR Model. In order to 

choose the best lag length for this model, information criteria is used in our study. Thanks to 

Eviews software, we got the result automatically with many different criteria.  

Table 11: Lag Length selection for Russia all-share index 

VAR Lag Order Selection Criteria     
Endogenous variables: DLOG_EX_RATE DLOG_IND_PROD DLOG_INTERBANK_RATE DLOG_OILPRICE 
DLOG_RS_ALLSHARE_INDEX  

Exogenous variables: C      

Date: 05/23/11   Time: 23:05     

Sample: 1998M01 2011M04     

Included observations: 149     
       
        Lag LogL LR FPE AIC SC HQ 
       
       0 -2547.442 NA   5.21e+08  34.26096   34.36176*  34.30191 

1 -2499.079  92.82977  3.81e+08  33.94737  34.55219   34.19310* 

2 -2468.587  56.48268  3.54e+08  33.87365  34.98249  34.32415 

3 -2418.727   89.01132*   2.54e+08*   33.53996*  35.15282  34.19524 

4 -2403.386  26.35681  2.91e+08  33.66962  35.78649  34.52967 

5 -2383.507  32.82196  3.15e+08  33.73834  36.35924  34.80317 

6 -2368.741  23.38699  3.66e+08  33.87572  37.00063  35.14532 

7 -2350.921  27.02910  4.10e+08  33.97209  37.60102  35.44647 

8 -2332.136  27.23208  4.56e+08  34.05551  38.18846  35.73466 

9 -2313.294  26.04936  5.12e+08  34.13818  38.77514  36.02210 

10 -2288.592  32.49420  5.34e+08  34.14218  39.28316  36.23087 
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Table 12: Lag Length selection for Norway all-share index 

VAR Lag Order Selection Criteria     
Endogenous variables: DLOG_EX_RATE DLOG_IND_PROD DLOG_INTERBANK_RATE 
DLOG_NW_ALLSHARE_INDEX DLOG_OILPRICE  

Exogenous variables: C      

Date: 05/24/11   Time: 00:44     

Sample: 1998M01 2011M04     

Included observations: 149     
       
        Lag LogL LR FPE AIC SC HQ 
       
       0 -2266.378 NA   11982018  30.48830   30.58911*   30.52926* 

1 -2232.208  65.58865  10596592  30.36521  30.97003  30.61094 

2 -2199.280   60.99437*   9537606.*   30.25879*  31.36763  30.70930 

3 -2188.289  19.62097  11543211  30.44684  32.05969  31.10211 

4 -2170.769  30.10194  12829988  30.54724  32.66411  31.40729 

5 -2150.818  32.93925  13848178  30.61501  33.23590  31.67983 

6 -2129.565  33.66197  14749893  30.66531  33.79022  31.93491 

7 -2118.440  16.87451  18090425  30.85155  34.48047  32.32592 

8 -2102.371  23.29445  20890982  30.97143  35.10437  32.65057 

9 -2084.035  25.35135  23572401  31.06087  35.69783  32.94479 

10 -2068.870  19.94812  27992060  31.19289  36.33387  33.28158 
       
        * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    

       

According the to the estimation output, we can see there is contradiction among six criteria. There 

are many ways to decide which criteria we should follow. In our thesis, to make our decision 

more objective, we will choose the “most popular” lag length. Therefore, VAR Model of Russia 

will have lag 3 and that of Norway will have lag 2.  

 

6.2.1.3. VAR Estimation Output for all-share index 

Table 13: VAR Estimation output Summary –All share index level 

DLOG_RS_ 

ALLSHARE_INDEX 

DLOG_OILPRICE (-1) DLOG_OILPRICE (-2) DLOG_OILPRICE  (-3) 

-0.183485 0.020486 -0.045711 

(0.11088) (0.10990) (0.11291) 

[-1.65486] [ 0.18640] [-0.40483] 
 

DLOG_NW_ALLSHARE_INDEX 

DLOG_OILPRICE (-1) DLOG_OILPRICE (-2) 

-0.053647  0.061892 

 (0.06033)  (0.06048) 

[-0.88916] [ 1.02327] 

(Standard errors in ( ) & t-statistics in [ ]) 
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Seeing the detailed estimation output in the Appendix, we can conclude that there is some 

significant effect of oil price, exchange rate, interbank rate and industrial production on the stock 

returns. In detail, for Russia, the exchange rate lag 1 will have the negative effect and the 

exchange rate lag 2 will have the positive effect. Moreover, interbank rate lag 1 will have the 

negative effect with the coefficient -0.160650.  For Norway, the interbank rate lag 1 has the 

negative effect with the coefficient -0.311970. Therefore, interbank rate will have more effect on 

Norway than on Russia. 
 

This conclusion is due to the value of t-statistics (in the parentheses), which are more than 

approximately 2. We can also see very clearly the numerical effect of oil on the stock returns 

(including the price, exchange rate, interbank rate and industrial production) through the 

coefficients. For Russia, we can see that the change in oil price lag 1 and lag 3 have the negative 

effect and lag 2 has the positive effect on stock returns. Similarly, for Norway, the change in oil 

price lag 1 has the negative effect and lag 2 has the positive effect on stock returns. Theoretically, 

oil prices increase will give more returns to stock market in the oil-exporting countries. Therefore, 

we can explain to the positive and negative effect through the number of lag. Oil prices’ change 

has no sudden effect on the stock returns. The oil price change in 1 month will have the positive 

effect on the stock returns of oil-exporting countries 2 months later. It represents the sensitivity of 

the market to the oil production and prices.  

 

Other factors also have the significant effect on stock returns. Those factors represent all other oil -

related issues: exchange rate when exporting, interbank rate when operating and industrial 

production when producing. We will not discuss more about those factors because we want to 

focus mainly on the change in oil prices (oil volatility). Therefore, in a conclusion, we can say that 

there is a positive oil effect on stock returns in Norway and Russia (in lag 2).  
 

Moreover, we can say that the oil effect is not sudden. It means that oil prices change today can 

not affect significantly on the stock returns today. Market needs more time to adjust according to 

oil shocks.  

 

6.2.2. Oil effect on industrial index 

The approach in this section is similar to the previous assessment. We also follow the same step to 

compare this effect on industrial index to all-share index. Industrial index is the index which is 

more related to oil production, especially in those oil-exporting countries like Norway and Russia.  
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6.2.2.1.  Unit root tests 

We run the unit root tests on the data as we have done above. The only difference is the all-share 

index is replaced by the industrial index.  According to the results of all the unit root test and 

stationary test: Augmented Dickey Fuller (ADF), Phillips Perron (PP), Dickey Fuller (DF) and 

Kwiatkowski-Phillips-Schmidt-Shin (KPSS), we can conclude that there is no unit-root in the data. 

Therefore, unrestricted VAR Model is also implemented in this case 

. 

6.2.2.2. Lag length selection 

The problem with lag length selection has been discussed above. In this section, we also follow 

this rule. Therefore, we will choose lag 3 for Russia and lag 2 for Norway. 

Table 14: Lag length selection for Russia industrial index 

VAR Lag Order Selection Criteria     
Endogenous variables: DLOG_EX_RATE DLOG_IND_PROD DLOG_INTERBANK_RATE DLOG_OILPRICE 
DLOG_RS_INDUSTRIAL_INDEX  

Exogenous variables: C      

Date: 05/23/11   Time: 23:14     

Sample: 1998M01 2011M04     

Included observations: 149     
       
        Lag LogL LR FPE AIC SC HQ 
       
       0 -2538.589 NA   4.63e+08  34.14214   34.24294*  34.18309 

1 -2482.798  107.0893  3.06e+08  33.72883  34.33365  33.97456 

2 -2454.671  52.10067  2.94e+08  33.68686  34.79570  34.13737 

3 -2398.126   100.9463*   1.93e+08*   33.26344*  34.87630   33.91872* 

4 -2383.792  24.62865  2.24e+08  33.40660  35.52347  34.26665 

5 -2368.325  25.53526  2.57e+08  33.53456  36.15546  34.59939 

6 -2352.909  24.41774  2.96e+08  33.66320  36.78812  34.93280 

7 -2336.250  25.26749  3.37e+08  33.77517  37.40410  35.24954 

8 -2317.051  27.83191  3.73e+08  33.85304  37.98598  35.53218 

9 -2291.656  35.11009  3.83e+08  33.84773  38.48470  35.73165 

10 -2265.961  33.79975  3.94e+08  33.83841  38.97939  35.92710 
       
        * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    
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VAR Lag Order Selection Criteria     
Endogenous variables: DLOG_EX_RATE DLOG_IND_PROD DLOG_INTERBANK_RATE DLOG_OILPRICE 
DLOG_NW_INDUSTRIAL_INDEX  

Exogenous variables: C      

Date: 05/24/11   Time: 01:03     

Sample: 1998M01 2011M04     

Included observations: 149     
       
        Lag LogL LR FPE AIC SC HQ 
       
       0 -2301.166 NA   19112734  30.95525   31.05605*   30.99620* 

1 -2268.878  61.97618  17335254  30.85742  31.46224  31.10315 

2 -2234.309   64.03303*   15263022*   30.72898*  31.83782  31.17949 

3 -2224.397  17.69490  18742051  30.93151  32.54437  31.58679 

4 -2205.602  32.29237  20477868  31.01480  33.13167  31.87485 

5 -2186.881  30.90924  22470813  31.09907  33.71996  32.16390 

6 -2165.669  33.59666  23947234  31.14992  34.27484  32.41952 

7 -2154.283  17.27058  29267999  31.33266  34.96159  32.80703 

8 -2136.120  26.33014  32862142  31.42443  35.55738  33.10358 

9 -2111.361  34.23039  34017531  31.42767  36.06463  33.31159 

10 -2091.186  26.53920  37768086  31.49243  36.63341  33.58113 
       
        * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    

       

Table 15: Lag length selection for Norway industrial index 

6.2.2.3. VAR estimation result for industrial index 

Following the same step as above, we will have the result from Eviews.  

DLOG_RS_ 

INDUSTRIAL_INDEX 

DLOG_OILPRICE (-1) DLOG_OILPRICE (-2) DLOG_OILPRICE(-3) 

-0.147555 -0.001835 -0.125218 

(0.09786) (0.09957) (0.10254) 

[-1.50789] [-0.01843] [-1.22115] 

 

DLOG_NW_ 

INDUSTRIAL_INDEX 

DLOG_OILPRICE  (-1) DLOG_OILPRICE (-2) 

-0.019059 0.096419 

(0.06593) (0.06601) 

[-0.28909] [ 1.46074] 

                                                              (Standard errors in ( ) & t-statistics in [ ]) 

 

We can see the coefficient of all the factors on the industrial index to consider the sign of the 

effect. For Russia, all of the coefficients in all lags are negative. For Norway, the coefficient in lag 

1 is negative and that of lag 2 is positive. Therefore, again we see the same result for Norway, the 

positive effect of oil price change appears in lag 2.  So, how to explain for the negative effect in 

Russia? It can be assumed that there are other factors which have more effect than oil price 
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change on the stock returns. Those factors, which can be related to some political and economic 

issues, pull stock returns down even when oil price increases.  

 

6.2.3. Granger Causality Analysis  

To understand more about the effect of all the factors on the stock returns, we will see the result of 

Granger causality. This Granger causality in VAR Model is to test if the lags of the excluded 

variables have any effect on the dependent variable or not.  

Null hypothesis: The lagged coefficients (of four variables) are equal to zero (no Granger 

Causality) 

All: joint test that the lags of all other variables are equal to zero 

Table 16: Granger causality of Russia all-share index 

Dependent variable: DLOG_RS_ALLSHARE_INDEX 

    
    Excluded Chi-sq df Prob. 

    
    DLOG_EX_RATE  15.75754 2  0.0004 

DLOG_IND_PROD  0.969327 2  0.6159 

DLOG_INTERBANK_RATE  5.260279 2  0.0721 

DLOG_OILPRICE  2.046294 2  0.3595 
    
    All  26.17036 8  0.0010 

    
    

 

According to the p-values on the table; we can reject the null hypothesis for exchange rate and for 

all. Therefore, we can see that there are only Granger Causality of exchange rate and all on stock 

returns.   

 
Table 17: Granger causality of Russian industrial index 

Dependent variable: DLOG_RS_INDUSTRIAL_INDEX 

    
    Excluded Chi-sq df Prob. 
    
    DLOG_EX_RATE  9.883988 3  0.0196 

DLOG_IND_PROD  2.700532 3  0.4401 

DLOG_INTERBANK_RATE  3.496868 3  0.3212 

DLOG_OILPRICE  3.969569 3  0.2648 

    
    

All  22.57858 12  0.0315 

 

According to the table, we have the same result for the industrial index of Russia.  
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Table 18: Granger causality of Norway all-share index 
 

Dependent variable: DLOG_NW_ALLSHARE_INDEX 

    
    Excluded Chi-sq df Prob. 
    
    DLOG_EX_RATE  0.550385 2  0.7594 

DLOG_IND_PROD  1.574838 2  0.4550 

DLOG_INTERBANK_RATE  10.61489 2  0.0050 

DLOG_OILPRICE  2.007092 2  0.3666 

    
    

All  14.03538 8  0.0808 

 

For Norway all-share index, we can reject the null hypothesis for interbank rate. Therefore, there 

is Granger causality of interbank rate on the all share index.  

Table 19: Granger causality of Norway industrial index 

Dependent variable: DLOG_NW_INDUSTRIAL_INDEX 
    
    Excluded Chi-sq df Prob. 
    
    DLOG_EX_RATE  0.819033 2  0.6640 

DLOG_IND_PROD  0.473303 2  0.7893 

DLOG_INTERBANK_RATE  6.948671 2  0.0310 

DLOG_OILPRICE  2.291742 2  0.3179 
    
    All  9.147574 8  0.3300 
    
    

 

For industrial index, the result is a little different. This time, we can reject the null hypothesis of 

interbank rate.   

The results show that for both countries crude oil price doesn’t Granger cause real stock return. It 

might be not reasonable and inconsistent with previous studies.  It could be because time 

dimension or some economic and financial reasons that should be considered. Moreover, effect of 

Global Financial Crisis also should be taken into account. That is why in order to see the clear 

effect it would be good idea to run the model until Global Financial Crisis to notice the difference.  

Furthermore, we can say that exchange rate has Granger causality effect on the stock returns for 

Russia. All other factors have similar effect. Exchange rate is one important factor which can 

affect stock returns because the lower exchange rate means that country’s currency is stronger, 

which can lead to the oil price increase. Therefore, it is reasonable that this factor has a strong 

effect on stock returns.  For Norway, Interbank rate has significant effect on stock returns. 
 

On the other hand, even if there is some causality, first this will show only Sign of coefficients, 

direction of effect. Second, Granger Causality demonstrates if there is statistically significant 
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effect, and there is very less economically significant effect as well as less economical motivation 

behind of this. So, next we implement Impulse responses for more explanation (Brook 2008).  

 

6.2.4. Impulse Responses results  

 

Impulse response aids us for introduction of innovations and of on stock returns in all share and 

industrial level as well as mutual relationship responsiveness. Once, stationary data is applied 

shocks will die away towards to zero. According to Brooks (2008), results provided demonstrate 

mutual relationship amongst impulse responses among all share index and industrial index with 

crude oil price and other macro variables. So, we stopped on 10 for number of periods. The 

motivation behind of this period is because of the Eviews suggestions of periods as an appropriate 

one for impulse response
22

.  

Moreover, this technique is based on Cholesky method, which ordering of variables is defined by 

this method.
23

  In both cases, all-share and industrial index level are used first in order to achieve 

responses in both level respectively.  This method is coincided some previous studies by Naka and 

Tufte (1997), Wongbangpo and Sharma (2002), which are applicable and logical way for 

interpretations and so, we referred them.  

  

The response of explanatory variables to innovations in stock returns depicts that there is positive 

but decreasing response of crude oil price that is quite plausible, because country oil exporting 

economy. However starting, from period six it shows some negative signs as well. Because, of 

difficulties of analysis of this tool it is not fully obvious to explain this pattern. The response of IP 

index is also positive. However, Exchange rate impact is very volatile. (See Appendix 2D) 

 

 

Below in Figure 6 we provide response of all share stock returns is responsive to innovations in 

oil prices. This overlaps with hypothesis and previous studies. In the case of oil price and 

industrial production are changing responsiveness. However, response of all share returns to IR is 

negative and Exchange rate is negative until period 6.  
 

 
 

                                                           
22

 E-views guide 
23

 http://coin.wne.uw.edu.pl/pwojcik/macroeconometrics/03/3_var.pdf  



           
 
 

51 

Figure 6: Response of Stock returns to innovations in explanatory variables: Norway 

 

 

It’s also specious that in industrial level stock index in Norway more or less depicts the same 

pattern where the response of the crude oil price and interbank rates to innovations in stock 

returns is positive and the rest are volatile. The stock returns responses are positive in industrial 

level to innovations oil price. Once we came up roughly the same impulse responses output. 

(Appendix 2D) 

 

Next in Russian case, in response of variables to innovations in stock returns we notice also 

positive response of crude oil price. However, here response of oil price is more robust and stays 

only positive and because of the stationary data ends up with zero. So, this can be the sign that the 

economy of Russia is more based on oil industry than Norway and the same time, the latter is 

more diversified.  (Appendix 2D) 

 

Furthermore, responsiveness of stock returns to crude oil price is random, but mostly stays 

positive. However, exchange rate responsiveness to innovations in stock returns is negative. 

(Appendix D). Several reasons could be which the first might be as result of Russian Crisis in 

1998 and its further consequences. Also Russian Ruble was increasingly depreciated over the 

researched period. Industrial Production response is negative until second period where it is again 

because of crisis and non stable economy in emerging market. Further, it is depicts increasing 
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positive trend. In addition, there are also some other factors, like expectation, which is trigger of 

this relation. Bond prices and share prices are formed by expectations. So, sudden increase in 

economic activity beyond the crisis of 1998 year, knock out the expectations.
24

 Last but not least, 

in comparison with Norway, in emerging market information asymmetry and irrational behavior 

might cause some problem in emerging markets like Russia. Finally, mutual relationship between 

RTS all share index and interbank rate is quite random and weak.  Furthermore, figure 7 Response 

of All share returns to innovations: 

 
Figure 7: Response of Stock returns to innovations in explanatory variables: Russia 

 

All share index returns depicts positive response to innovations in oil price and industrial 

production. But in the 2 period for oil price becomes negative. Response to Interbank rate is 

negative.  Finally, response in second graph in the right by EXR rate is volatile. But after 2 

periods it becomes positive and this phenomenon overlaps with the result of granger causality 

which indicates statistical significance between them. Economical motivation behind of this could 

be that situation, when Russian Ruble deflates this can motivate the Russian industry which is 

highly export based, and consequently the expectations of future cash flows those companies 

might increase where as the results share prices are rose up.  

                                                           
24http://www.schwab.com/public/schwab/research_strategies/market_insight/1/4/schwab_guide_to_econo

mic_indicators_industrial_production_and_capacity_utilization.html 
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As a briefly conclusion, mainly result between oil price and both level indexes level are consistent 

with some previous studies. Meaning that more or less stock returns are responsive to innovations 

in oil price, or in other words, increase in oil price yields positive impact on stock returns. As we 

mentioned before, this pattern is reasonable in oil exporting and producing countries. In contrary, 

for instance, based on Hamilton’s study, oil increase makes negative results in massive oil 

importing countries and according to study US economy is a subtle example in this case.  

Finally, the result of impulse responses tells us how VAR estimation dynamics is valuable. Along 

the way, once we aren’t interested relationship among variables themselves, we did not employ 

impulse responses analysis among independent variables.  So we just care about relation among 

all share and industrial stock returns to explanatory variables and otherwise.  Finally, the rest of 

impulse responses of industrial outputs are provided in Appendix D. 

 

6.2.5. Brief conclusion of empirical results  

Firstly, we can see the oil effect on the stock returns thanks to VAR Model. This model is 

implemented in two cases: using all-share index and industrial index of stock. Both of them show 

the significant effect of oil; however, with the industrial index case, the effect is more remarkable. 

This can be explained that industrial index is more oil-related so the change in oil price (and other 

factors related to oil production and export) can lead to the change in stock returns more 

significantly.  
 

Moreover, we also run this VAR Model on two countries: Norway and Russia. Our estimation 

output leads to some preliminary overview of the difference among those countries. As we 

mentioned before, the reason we have chosen those countries is that they have different kind of 

market: developed and developing. With our first result, we can say that it is easier for investors 

to predict the stock returns in developed markets than developing markets. This assumption can 

be tested further in another research paper.  

 

 

 

 

 

 



           
 
 

54 

6.3. Further VAR Model – Asymmetric effect 

 

We have tested the VAR Model to see the oil effect (oil prices and all other oil-related factors) on 

the stock returns. After estimating the unrestricted model, we have seen the significant effect of 

oil on this stock activity, though the effect is different between the developed and developing 

markets.  

In this section, we will test the simple asymmetric effect by using the dummy variables. We only 

care about the positive or negative sign in this section; therefore, only the VAR model on the all -

share index is implemented. 

 

Table 20: Asymmetric effect of oil prices change on stock returns 

                   IF DOIL_PRICE>0                                 ALL SAMPLE (without dummy variable) 

DUM(-1) 

DLOG_RS_ 

ALLSHARE_INDEX  
DLOG_OILPRICE (-1) 

DLOG_RS_ 

ALLSHARE_INDEX 

-1.581167 
 

-0.151206 

(2.43529) 
 

(0.11730) 

[-0.64927] 
 

[-1.28900] 

 
 

                  IF DOIL_PRICE>0                                   ALL SAMPLE (without dummy variable)  

DUM(-1) 

DLOG_NW_ 

ALLSHARE_INDEX 

 
DLOG_OILPRICE (-1) 

DLOG_NW_ 

ALLSHARE_INDEX 

-1.662199 

 
-0.113388 

 (1.29617) 

 
 (0.06150) 

[-1.28240] 

 
[-1.84382] 

                                                           (Standard errors in ( ) & t-statistics in [ ]) 

 

According to the estimation output above about positive and negative effect, we can see that the 

positive sign of oil price is more significant than the negative sign of oil price for both of the 

countries (due to the coefficients). However, the exact conclusion about the asymmetric effect 

cannot be drawn from this simple test with dummy variables.  
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CHAPTER 7:   CONCLUSION AND FURTHER STUDIES 

7.1. Conclusion 

The purpose of our study is to estimate the relationship between the oil volatility and stock returns. 

We want to see if the volatile oil prices (and the change in other oil-related factors) have any 

effect on the stock returns movement over the tested period.  

 

Our hypothesis is that there is a positive effect of oil volatility on stock returns. This is reasonable 

because Norway and Russia are the major oil exporters in the global industry. Moreover, oil 

production plays an important part in those countries; therefore, it should have a strong effect on 

the stock markets.  Our conclusion after estimating using a VAR Model and other supplementary 

tests is that there is some evidence of an oil effect in these two countries.  

 

For Russia, there is certainly an effect from oil price changes but the sign of that effect is random. 

For all-share index, we have an increasing oil price has a negative effect at lag 1 while at lag 2, it 

has a positive effect. It can be explained by the slow reaction of the stock markets: the change in 

oil price this month will have a positive effect on stock returns two months later. However, for the 

industrial index, all the lags have the negative effect. This phenomenon is unexpected because 

theoretically and as many previous studies found out, for oil-exporting countries, an increasing oil 

price should have the positive effect on stock markets. This problem can be brought about by 

other stronger negative factors which pull the market down even when oil price increases. Those 

factors may be related to the instability of social, political and economic situation.  

 

For Norway, the same result holds for both all-share and industrial index returns. The change in 

oil price in lag 1 has the negative effect and that of lag 2 has the positive effect, which is in 

accordance with our hypothesis. This can be due to the slow response of the market (as explained 

in the case of Russia). For the lag 2, the positive sign means the higher oil price is, the higher 

stock returns are.  

 

As for other factors, in spite of not being the focus of this study, we can still make a brief 

summary. The exchange rate has a negative sign and effect on stock returns. This result is 

reasonable, due to the fact that a lower exchange rate means that the country’s currency is 

stronger. Moreover, the interbank rate has a negative effect on the stock market, too. This is also 

easily explained by the market theory.  All in all, some few reasons like inefficiencies resulted by 

information asymmetry problem, investors irrational behavior, as well as more powerful external 
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impacts can be elucidated as the related pattern in some weak explanatory variables. Regarding to 

other factors, Granger causality and Impulse responses results in VAR model we conclude that the 

in Russia case Exchange rate contains empirically significant information about stock prices 

rather than in Norway. This can be elucidated characteristics factor for emerging market. 

 

The industrial production does not have much effect on the stock returns. It may be due to the fact 

that industrial production includes a lot of industries. Therefore, for major oil-exporting countries 

like Norway and Russia, in which oil and gas industry is the main part, the factor: industrial 

production cannot represent the effect.  

 

The difference between the results of two countries can help us make some inferences. Previously, 

we have mentioned that we chose these two countries because they are representatives of two 

different characteristics: developed and developing countries. In brief, we can conclude that it is 

easier for investors to predict the stock returns in developed markets than in developing markets.  

 

Furthermore, our asymmetric effect result also showed us that good news can bring more change 

to stock returns than bad news. Although the significance is not so high, it can reflect some 

evidence of our hypothesis. This asymmetric effect should be further discussed in another paper.  

 

7.2. Suggestion for further analysis 

 

Due to the time and knowledge limitation, we cannot cover all the aspects of the oil effect issue.  

First of all, the unexpected result from Russia can be an interesting issue to dig deeper into. For 

further analysis, we can add some more variables related to politics and economic stability (using 

dummy variables is a good choice). After that, we can get a clear picture of Russia and apply the 

same type of analyses in other developing countries. 

 

Moreover, spillover effect is another interesting aspect of this topic. We can use a GARCH Model 

to test the transmission of effect from developed to developing countries. Then, this paper will be 

more helpful for investors in the market and also for researchers in economics.  
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APPENDIX 

APPENDIX A 

APPENDIX 1A – Test the oil effects 

Dependent Variable: DLOG_RS_ALLSHARE_INDEX  

Method: Least Squares   

Date: 05/23/11   Time: 22:32   

Sample (adjusted): 1998M04 2011M04  

Included observations: 157 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 0.895852 1.175085 0.762372 0.4470 

DLOG_OILPRICE(-1) 0.023907 0.103474 0.231047 0.8176 

DLOG_OILPRICE(-2) 0.168812 0.103654 1.628611 0.1054 

     
     R-squared 0.017138     Mean dependent var 1.129214 

Adjusted R-squared 0.004374     S.D. dependent var 14.56815 

S.E. of regression 14.53626     Akaike info criterion 8.210092 

Sum squared resid 32540.62     Schwarz criterion 8.268492 

Log likelihood -641.4922     Hannan-Quinn criter. 8.233810 

F-statistic 1.342641     Durbin-Watson stat 1.536266 

Prob(F-statistic) 0.264195    

     
     

 

Dependent Variable: DLOG_NW_ALLSHARE_INDEX  

Method: Least Squares   

Date: 05/24/11   Time: 00:08   

Sample (adjusted): 1998M04 2011M04  

Included observations: 157 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 0.609354 0.595549 1.023181 0.3078 

DLOG_OILPRICE(-1) -0.001911 0.052442 -0.036434 0.9710 

DLOG_OILPRICE(-2) 0.051899 0.052533 0.987928 0.3247 

     
     R-squared 0.006326     Mean dependent var 0.668909 

Adjusted R-squared -0.006579     S.D. dependent var 7.343057 

S.E. of regression 7.367171     Akaike info criterion 6.850868 

Sum squared resid 8358.382     Schwarz criterion 6.909268 

Log likelihood -534.7931     Hannan-Quinn criter. 6.874586 

F-statistic 0.490221     Durbin-Watson stat 1.664751 

Prob(F-statistic) 0.613444    
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APPENDIX 2A - Further test of oil effect with more variables and lag lengths 

Dependent Variable: DLOG_RS_ALLSHARE_INDEX  

Method: Least Squares   

Date: 05/23/11   Time: 22:50   

Sample (adjusted): 1998M08 2011M04  

Included observations: 153 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 1.996499 0.992501 2.011584 0.0462 

DLOG_RS_ALLSHARE_INDEX(-1) 0.121144 0.073547 1.647166 0.1018 

DLOG_OILPRICE 0.278263 0.089435 3.111339 0.0023 

DLOG_OILPRICE(-1) -0.134628 0.090459 -1.488275 0.1389 

DLOG_OILPRICE(-2) 0.029800 0.085516 0.348470 0.7280 

DLOG_OILPRICE(-3) -0.069624 0.085804 -0.811421 0.4185 

DLOG_OILPRICE(-4) -0.024020 0.083449 -0.287843 0.7739 

DLOG_OILPRICE(-5) -0.219523 0.082670 -2.655428 0.0088 

DLOG_OILPRICE(-6) 0.037931 0.084791 0.447343 0.6553 

DLOG_EX_RATE -0.898376 0.148179 -6.062771 0.0000 

DLOG_INTERBANK_RATE -0.256188 0.073025 -3.508245 0.0006 

DLOG_IND_PROD(-1) 0.300187 0.188496 1.592537 0.1135 

     
     R-squared 0.378094     Mean dependent var 1.739694 

Adjusted R-squared 0.329577     S.D. dependent var 14.00165 

S.E. of regression 11.46447     Akaike info criterion 7.791566 

Sum squared resid 18532.19     Schwarz criterion 8.029248 

Log likelihood -584.0548     Hannan-Quinn criter. 7.888117 

F-statistic 7.792955     Durbin-Watson stat 2.112410 

Prob(F-statistic) 0.000000    

     
     

 

Dependent Variable: DLOG_NW_ALLSHARE_INDEX  

Method: Least Squares   

Date: 05/24/11   Time: 00:23   

Sample (adjusted): 1998M08 2011M04  

Included observations: 153 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.080926 0.564168 0.143443 0.8861 

DLOG_NW_ALLSHARE_INDEX(-1) 0.124006 0.082966 1.494653 0.1372 

DLOG_OILPRICE 0.239540 0.053286 4.495363 0.0000 

DLOG_OILPRICE(-1) -0.010845 0.054102 -0.200447 0.8414 

DLOG_OILPRICE(-2) 0.051602 0.049237 1.048037 0.2964 

DLOG_OILPRICE(-3) 0.015225 0.048696 0.312658 0.7550 

DLOG_OILPRICE(-4) -0.001396 0.049015 -0.028489 0.9773 

DLOG_OILPRICE(-5) -0.116860 0.047533 -2.458480 0.0152 

DLOG_OILPRICE(-6) 0.093092 0.050078 1.858931 0.0651 

DLOG_EX_RATE -0.259762 0.182583 -1.422707 0.1570 

DLOG_INTERBANK_RATE -0.169761 0.096909 -1.751762 0.0820 

DLOG_IND_PROD(-1) -0.082491 0.183134 -0.450443 0.6531 

     
     R-squared 0.260470     Mean dependent var 0.685166 

Adjusted R-squared 0.202776     S.D. dependent var 7.400616 

S.E. of regression 6.607818     Akaike info criterion 6.689569 

Sum squared resid 6156.519     Schwarz criterion 6.927250 

Log likelihood -499.7520     Hannan-Quinn criter. 6.786119 

F-statistic 4.514692     Durbin-Watson stat 2.040816 

Prob(F-statistic) 0.000008    
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APPENDIX B 

APPENDIX 1B - Unit root Tests Results for Russia 

 

APPENDIX 2B - Unit root Tests Results for Norway 

 

 

Russia 

ADF(1%) ADF(5%) 

DF-

GLS(1%) 

DF-

GLS(5%) PP(1%) PP(5%) KPSS(1%) KPSS(5%) 

Unit root & stationarity 

Tests 

 

-3.472 -2.879 

  

-3.471 -2.879 0.739 0.463 

Variables /Critical 

values -2.579 -1.942 

 -12.85476 -6.215124 -12.85434  0.033698 Crude Oil Price 

 -9.431307 -9.459846 -9.764106  0.449186 Exchange rate index 

 -14.33968 -6.737127 -14.28570  0.060836 Interbank interest rate 

 

-3.071691 -3.089240 -19.54114  0.159284 
Industrial Production 

index 

 -9.942651 -8.863198 

 

-12.85434  0.091479 All-share Index 

 -9.823960 -3.982227 -9.841256  0.267994 Industrial Index 

Norway 

ADF(1%) ADF(5%) 

DF-

GLS(1%) 

DF-

GLS(5%) PP(1%) PP(5%) KPSS(1%) KPSS(5%) 

Unit root & 

stationarity 

Tests 

 

-3.472 -2.879 -2.579 -1.942 -3.471 -2.879 0.739 0.463 

Variables /Critical 

values 

 -12.85476 -6.215124 -12.85434  0.033698 Crude Oil Price 

 -11.73017 -11.29262 -11.77642  0.084933 Exchange rate index 

 -5.362807 -3.351914 -8.900904  0.099629 Interbank interest rate 

 -11.95169 -12.22168 -32.83224 0.291871 Industrial Production 

 -10.52966 -8.635030 -10.61131  0.077723 All-share Index 

 -10.62593 -10.22546 -10.60283  0.093325 Industrial index 
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APPENDIX C 

APPENDIX 1C - VAR Estimation – All-share index 

 Vector Autoregression Estimates    

 Date: 05/23/11   Time: 23:06    

 Sample (adjusted): 1998M05 2011M04   

 Included observations: 156 after adjustments   

 Standard errors in ( ) & t-statistics in [ ]   

      
      

 

DLOG_EX_R

ATE 

DLOG_IND_P

ROD 

DLOG_INTERBANK_

RATE 

DLOG_OILPR

ICE 

DLOG_RS_ALLSHARE_I

NDEX 

      
      DLOG_EX_RATE(-1)  0.168459  0.023065 -0.550980  0.160993 -0.422681 

  (0.08128)  (0.06355)  (0.24080)  (0.15494)  (0.19143) 

 [ 2.07260] [ 0.36295] [-2.28814] [ 1.03904] [-2.20801] 

      

DLOG_EX_RATE(-2) -0.106934  0.003715 -0.085032  0.039752  0.664084 

  (0.08450)  (0.06607)  (0.25035)  (0.16109)  (0.19902) 

 [-1.26544] [ 0.05623] [-0.33965] [ 0.24676] [ 3.33670] 

      

DLOG_EX_RATE(-3)  0.057086  0.009138  0.324025 -0.294440 -0.027934 

  (0.08547)  (0.06682)  (0.25321)  (0.16293)  (0.20130) 

 [ 0.66791] [ 0.13675] [ 1.27965] [-1.80712] [-0.13877] 

      

DLOG_IND_PROD(-1) -0.027642 -0.475188  0.303507 -0.195703  0.186097 

  (0.10870)  (0.08498)  (0.32203)  (0.20721)  (0.25601) 

 [-0.25430] [-5.59149] [ 0.94248] [-0.94445] [ 0.72692] 

      

DLOG_IND_PROD(-2)  0.006919 -0.385403  0.084210 -0.278925  0.052198 

  (0.11018)  (0.08614)  (0.32642)  (0.21004)  (0.25950) 

 [ 0.06280] [-4.47395] [ 0.25798] [-1.32795] [ 0.20115] 

      

DLOG_IND_PROD(-3) -0.026549 -0.052951 -0.030705 -0.332276 -0.140908 

  (0.10549)  (0.08248)  (0.31254)  (0.20111)  (0.24846) 

 [-0.25166] [-0.64200] [-0.09825] [-1.65225] [-0.56712] 

      

DLOG_INTERBANK_RAT

E(-1)  0.043194  0.012317 -0.248937 -0.045595 -0.160650 

  (0.03004)  (0.02349)  (0.08899)  (0.05726)  (0.07075) 

 [ 1.43790] [ 0.52446] [-2.79720] [-0.79622] [-2.27068] 

      

DLOG_INTERBANK_RAT

E(-2) -0.012073 -0.022229 -0.026574 -0.004867 -0.019830 

  (0.03095)  (0.02420)  (0.09170)  (0.05901)  (0.07290) 

 [-0.39002] [-0.91853] [-0.28978] [-0.08248] [-0.27200] 

      
DLOG_INTERBANK_RAT

E(-3) -0.105725 -0.004486  0.090904 -0.002817  0.015996 

  (0.02960)  (0.02314)  (0.08769)  (0.05642)  (0.06971) 

 [-3.57210] [-0.19388] [ 1.03670] [-0.04993] [ 0.22948] 

      

DLOG_OILPRICE(-1)  0.027895  0.044671 -0.203097 -0.151846 -0.183485 

  (0.04708)  (0.03681)  (0.13947)  (0.08974)  (0.11088) 

 [ 0.59253] [ 1.21367] [-1.45620] [-1.69200] [-1.65486] 

      

DLOG_OILPRICE(-2) -0.018545  0.087976 -0.341399  0.018495  0.020486 

  (0.04666)  (0.03648)  (0.13825)  (0.08896)  (0.10990) 

 [-0.39742] [ 2.41139] [-2.46950] [ 0.20791] [ 0.18640] 
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DLOG_OILPRICE(-3) -0.025219  0.037282 -0.004690  0.058416 -0.045711 

  (0.04794)  (0.03748)  (0.14203)  (0.09139)  (0.11291) 

 [-0.52603] [ 0.99465] [-0.03302] [ 0.63917] [-0.40483] 

      

DLOG_RS_ALLSHARE_IN
DEX(-1) -0.062565 -0.011166 -0.209644  0.153144  0.209148 

  (0.04133)  (0.03231)  (0.12244)  (0.07879)  (0.09734) 

 [-1.51381] [-0.34557] [-1.71218] [ 1.94377] [ 2.14863] 

      

DLOG_RS_ALLSHARE_IN

DEX(-2) -0.072164  0.016489  0.023954  0.183739  0.151248 

  (0.03945)  (0.03084)  (0.11688)  (0.07520)  (0.09291) 

 [-1.82926] [ 0.53461] [ 0.20496] [ 2.44318] [ 1.62783] 

      

DLOG_RS_ALLSHARE_IN

DEX(-3) -0.166263  0.005389  0.132527 -0.063319  0.050110 

  (0.03921)  (0.03066)  (0.11617)  (0.07475)  (0.09235) 

 [-4.24015] [ 0.17577] [ 1.14082] [-0.84708] [ 0.54260] 

      

C  1.135859  0.211860 -0.421753  1.469852  0.607687 

  (0.49739)  (0.38888)  (1.47357)  (0.94818)  (1.17146) 

 [ 2.28364] [ 0.54480] [-0.28621] [ 1.55017] [ 0.51874] 

      
       R-squared  0.335519  0.277222  0.129269  0.135014  0.213758 

 Adj. R-squared  0.264324  0.199782  0.035976  0.042337  0.129518 

 Sum sq. resids  4666.006  2852.162  40953.56  16956.57  25882.61 

 S.E. equation  5.773094  4.513600  17.10337  11.00538  13.59690 

 F-statistic  4.712714  3.579807  1.385625  1.456828  2.537488 

 Log likelihood -486.4142 -448.0206 -655.8408 -587.0617 -620.0491 

 Akaike AIC  6.441208  5.948982  8.613343  7.731560  8.154476 

 Schwarz SC  6.754014  6.261788  8.926149  8.044366  8.467282 

 Mean dependent  0.979358  0.247278 -1.190956  1.392157  1.216969 

 S.D. dependent  6.730781  5.045670  17.41959  11.24602  14.57338 

      
       Determinant resid covariance (dof adj.)  2.96E+09    

 Determinant resid covariance  1.72E+09    

 Log likelihood -2765.670    

 Akaike information criterion  36.48294    

 Schwarz criterion  38.04697    
      
      

 

 

 Vector Autoregression Estimates    

 Date: 05/24/11   Time: 00:45    

 Sample (adjusted): 1998M04 2011M04   

 Included observations: 157 after adjustments   

 Standard errors in ( ) & t-statistics in [ ]   

      
      

 

DLOG_EX_R

ATE 

DLOG_IND_P

ROD 

DLOG_INTERBANK_

RATE 

DLOG_NW_ALLSHARE_I

NDEX 

DLOG_OILPR

ICE 
      
      DLOG_EX_RATE(-1)  0.045552 -0.037777  0.052289 -0.143079 -0.124356 

  (0.08961)  (0.07501)  (0.14258)  (0.19418)  (0.29607) 

 [ 0.50836] [-0.50362] [ 0.36673] [-0.73682] [-0.42002] 

      

DLOG_EX_RATE(-2)  0.022685  0.014725 -0.000859  0.017239 -0.319768 

  (0.08907)  (0.07456)  (0.14172)  (0.19302)  (0.29429) 

 [ 0.25470] [ 0.19749] [-0.00606] [ 0.08931] [-1.08658] 
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DLOG_IND_PROD(-1) -0.049541 -0.413325  0.067874 -0.181874 -0.569815 

  (0.09462)  (0.07921)  (0.15056)  (0.20505)  (0.31264) 

 [-0.52358] [-5.21813] [ 0.45081] [-0.88697] [-1.82259] 

      

DLOG_IND_PROD(-2) -0.011179 -0.341965  0.234704  0.117436 -0.407114 

  (0.09423)  (0.07888)  (0.14994)  (0.20420)  (0.31135) 

 [-0.11864] [-4.33516] [ 1.56533] [ 0.57509] [-1.30759] 

      

DLOG_INTERBANK_RAT

E(-1) -0.053144  0.046712  0.249534 -0.311970 -0.015231 

  (0.04922)  (0.04120)  (0.07831)  (0.10666)  (0.16262) 

 [-1.07979] [ 1.13377] [ 3.18631] [-2.92497] [-0.09366] 

      

DLOG_INTERBANK_RAT

E(-2)  0.044046 -0.049378  0.315943 -0.020701 -0.002818 

  (0.05059)  (0.04235)  (0.08050)  (0.10964)  (0.16717) 

 [ 0.87059] [-1.16587] [ 3.92454] [-0.18881] [-0.01686] 

      
DLOG_NW_ALLSHARE_I

NDEX(-1) -0.074323 -0.006730  0.096003  0.149788  0.280297 

  (0.04148)  (0.03473)  (0.06601)  (0.08990)  (0.13707) 

 [-1.79158] [-0.19380] [ 1.45437] [ 1.66615] [ 2.04492] 

      

DLOG_NW_ALLSHARE_I
NDEX(-2)  0.058744  0.008036  0.111162  0.052438  0.312729 

  (0.04096)  (0.03429)  (0.06518)  (0.08877)  (0.13535) 

 [ 1.43403] [ 0.23433] [ 1.70540] [ 0.59070] [ 2.31052] 

      

DLOG_OILPRICE(-1)  0.007500  0.004262  0.054546 -0.053647 -0.162586 

  (0.02784)  (0.02331)  (0.04430)  (0.06033)  (0.09199) 

 [ 0.26939] [ 0.18285] [ 1.23124] [-0.88916] [-1.76740] 

      

DLOG_OILPRICE(-2) -0.020161  0.015929  0.052808  0.061892 -0.025232 

  (0.02791)  (0.02336)  (0.04441)  (0.06048)  (0.09222) 

 [-0.72235] [ 0.68176] [ 1.18907] [ 1.02327] [-0.27361] 

      

C -0.186567 -0.235984 -0.341048  0.428690  1.051361 

  (0.26762)  (0.22403)  (0.42584)  (0.57995)  (0.88424) 

 [-0.69714] [-1.05336] [-0.80089] [ 0.73918] [ 1.18900] 

      
       R-squared  0.048427  0.218390  0.283799  0.116873  0.120089 

 Adj. R-squared -0.016750  0.164855  0.234744  0.056385  0.059821 

 Sum sq. resids  1581.787  1108.478  4005.005  7428.508  17268.79 

 S.E. equation  3.291528  2.755416  5.237513  7.133035  10.87563 

 F-statistic  0.743011  4.079388  5.785327  1.932162  1.992582 

 Log likelihood -404.1134 -376.2014 -477.0391 -525.5349 -591.7556 

 Akaike AIC  5.288069  4.932502  6.217059  6.834839  7.678415 

 Schwarz SC  5.502201  5.146634  6.431191  7.048971  7.892547 

 Mean dependent -0.211912 -0.117727 -0.208820  0.668909  1.422337 

 S.D. dependent  3.264304  3.015131  5.987170  7.343057  11.21629 
      
       Determinant resid covariance (dof adj.)  8912948.    

 Determinant resid covariance  6198511.    

 Log likelihood -2341.593    

 Akaike information criterion  30.52984    

 Schwarz criterion  31.60050    
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APPENDIX 2C - VAR Estimation – Industrial Index 

 Vector Autoregression Estimates    

 Date: 05/23/11   Time: 23:16    

 Sample (adjusted): 1998M05 2011M04   

 Included observations: 156 after adjustments   

 Standard errors in ( ) & t-statistics in [ ]   

      
      

 

DLOG_EX_R

ATE 

DLOG_IND_P

ROD 

DLOG_INTERBANK_

RATE 

DLOG_OILPR

ICE 

DLOG_RS_INDUSTRIAL_

INDEX 

      
      DLOG_EX_RATE(-1)  0.272678  0.015549 -0.171724 -0.108908 -0.083228 

  (0.08610)  (0.06362)  (0.23791)  (0.15514)  (0.16808) 

 [ 3.16703] [ 0.24440] [-0.72180] [-0.70202] [-0.49517] 

      

DLOG_EX_RATE(-2) -0.021148  0.000884 -0.080878 -0.162301 -0.339582 

  (0.08933)  (0.06600)  (0.24683)  (0.16095)  (0.17438) 

 [-0.23674] [ 0.01339] [-0.32767] [-1.00838] [-1.94733] 

      

DLOG_EX_RATE(-3)  0.242970  0.012248  0.042071 -0.222253  0.467474 

  (0.08496)  (0.06277)  (0.23475)  (0.15308)  (0.16585) 

 [ 2.85994] [ 0.19512] [ 0.17922] [-1.45191] [ 2.81865] 

      

DLOG_IND_PROD(-1) -0.062701 -0.477434  0.299033 -0.195486  0.205250 

  (0.11494)  (0.08493)  (0.31760)  (0.20710)  (0.22438) 

 [-0.54551] [-5.62159] [ 0.94153] [-0.94391] [ 0.91473] 

      

DLOG_IND_PROD(-2)  0.004069 -0.392600  0.132100 -0.310922 -0.098485 

  (0.11659)  (0.08615)  (0.32215)  (0.21007)  (0.22760) 

 [ 0.03490] [-4.55738] [ 0.41005] [-1.48009] [-0.43271] 

      

DLOG_IND_PROD(-3) -0.048821 -0.051042 -0.064109 -0.285778 -0.175784 

  (0.11229)  (0.08297)  (0.31028)  (0.20233)  (0.21921) 

 [-0.43477] [-0.61517] [-0.20662] [-1.41245] [-0.80189] 

      

DLOG_INTERBANK_RATE

(-1)  0.050477  0.011292 -0.243808 -0.054906 -0.054890 

  (0.03162)  (0.02336)  (0.08736)  (0.05697)  (0.06172) 

 [ 1.59656] [ 0.48336] [-2.79080] [-0.96383] [-0.88934] 

      
DLOG_INTERBANK_RATE

(-2) -0.006961 -0.027494 -0.034837 -0.019191  0.028411 

  (0.03227)  (0.02384)  (0.08916)  (0.05814)  (0.06299) 

 [-0.21573] [-1.15315] [-0.39072] [-0.33009] [ 0.45103] 

      

DLOG_INTERBANK_RATE
(-3) -0.087346 -0.010475  0.090510 -0.024696 -0.080744 

  (0.03076)  (0.02273)  (0.08501)  (0.05543)  (0.06006) 

 [-2.83923] [-0.46080] [ 1.06474] [-0.44551] [-1.34445] 

      

DLOG_OILPRICE(-1) -0.013607  0.045624 -0.102360 -0.211951 -0.147555 

  (0.05013)  (0.03704)  (0.13851)  (0.09032)  (0.09786) 

 [-0.27146] [ 1.23182] [-0.73902] [-2.34670] [-1.50789] 

      

DLOG_OILPRICE(-2) -0.019230  0.108254 -0.301160  0.007907 -0.001835 

  (0.05100)  (0.03769)  (0.14093)  (0.09190)  (0.09957) 

 [-0.37703] [ 2.87254] [-2.13693] [ 0.08604] [-0.01843] 

      

DLOG_OILPRICE(-3) -0.018942  0.048174  0.058670 -0.030995 -0.125218 

  (0.05253)  (0.03881)  (0.14514)  (0.09464)  (0.10254) 
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 [-0.36061] [ 1.24123] [ 0.40423] [-0.32749] [-1.22115] 

      

DLOG_RS_INDUSTRIAL_I

NDEX(-1) -0.039539  0.008716 -0.383470  0.259389  0.361266 

  (0.04763)  (0.03519)  (0.13160)  (0.08581)  (0.09297) 

 [-0.83020] [ 0.24768] [-2.91395] [ 3.02273] [ 3.88570] 

      
DLOG_RS_INDUSTRIAL_I

NDEX(-2) -0.024587 -0.016642  0.067526  0.042937 -0.037691 

  (0.05125)  (0.03787)  (0.14161)  (0.09234)  (0.10005) 

 [-0.47975] [-0.43946] [ 0.47683] [ 0.46497] [-0.37672] 

      

DLOG_RS_INDUSTRIAL_I
NDEX(-3) -0.126010 -0.029019 -0.029734  0.091849 -0.006675 

  (0.04955)  (0.03661)  (0.13692)  (0.08929)  (0.09674) 

 [-2.54297] [-0.79256] [-0.21716] [ 1.02872] [-0.06901] 

      

C  1.055888  0.285709  0.144327  1.204837  2.237547 

  (0.52959)  (0.39131)  (1.46336)  (0.95423)  (1.03385) 

 [ 1.99379] [ 0.73013] [ 0.09863] [ 1.26263] [ 2.16428] 

      
       R-squared  0.259172  0.280256  0.155507  0.138456  0.197342 

 Adj. R-squared  0.179798  0.203141  0.065026  0.046147  0.111342 

 Sum sq. resids  5202.115  2840.189  39719.46  16889.11  19825.33 

 S.E. equation  6.095733  4.504116  16.84371  10.98347  11.89998 

 F-statistic  3.265186  3.634245  1.718665  1.499925  2.294693 

 Log likelihood -494.8976 -447.6925 -653.4542 -586.7508 -599.2535 

 Akaike AIC  6.549970  5.944775  8.582746  7.727574  7.887865 

 Schwarz SC  6.862776  6.257581  8.895552  8.040380  8.200671 

 Mean dependent  0.979358  0.247278 -1.190956  1.392157  2.937704 

 S.D. dependent  6.730781  5.045670  17.41959  11.24602  12.62348 
      
       Determinant resid covariance (dof adj.)  2.53E+09    

 Determinant resid covariance  1.47E+09    

 Log likelihood -2753.492    

 Akaike information criterion  36.32682    

 Schwarz criterion  37.89085    

      
      

 

 Vector Autoregression Estimates    

 Date: 05/24/11   Time: 01:05    

 Sample (adjusted): 1998M04 2011M04   

 Included observations: 157 after adjustments   

 Standard errors in ( ) & t-statistics in [ ]   
      
      

 
DLOG_EX_R

ATE 
DLOG_IND_P

ROD 
DLOG_INTERBANK_

RATE 
DLOG_OILP

RICE 
DLOG_NW_INDUSTRIAL

_INDEX 

      
      DLOG_EX_RATE(-1)  0.045417 -0.040335  0.048696 -0.204983 -0.176784 

  (0.09048)  (0.07498)  (0.14169)  (0.30016)  (0.22278) 

 [ 0.50195] [-0.53794] [ 0.34367] [-0.68291] [-0.79352] 

      

DLOG_EX_RATE(-2)  0.033695  0.017203  0.015138 -0.313469  0.098014 

  (0.09027)  (0.07481)  (0.14137)  (0.29947)  (0.22227) 

 [ 0.37325] [ 0.22997] [ 0.10708] [-1.04673] [ 0.44096] 

      

DLOG_IND_PROD(-1) -0.042637 -0.414589  0.074265 -0.589679 -0.149760 

  (0.09558)  (0.07920)  (0.14967)  (0.31706)  (0.23533) 

 [-0.44610] [-5.23461] [ 0.49619] [-1.85981] [-0.63638] 
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DLOG_IND_PROD(-2) -0.000368 -0.340511  0.236751 -0.435493  0.013064 

  (0.09504)  (0.07876)  (0.14883)  (0.31528)  (0.23401) 

 [-0.00387] [-4.32362] [ 1.59074] [-1.38129] [ 0.05583] 

      

DLOG_INTERBANK_RATE

(-1) -0.055181  0.044928  0.241075 -0.041732 -0.307442 

  (0.04992)  (0.04137)  (0.07818)  (0.16561)  (0.12292) 

 [-1.10534] [ 1.08601] [ 3.08364] [-0.25198] [-2.50116] 

      

DLOG_INTERBANK_RATE

(-2)  0.059487 -0.048392  0.315063 -0.063076  0.029492 

  (0.05038)  (0.04175)  (0.07889)  (0.16712)  (0.12404) 

 [ 1.18081] [-1.15918] [ 3.99360] [-0.37742] [ 0.23776] 

      

DLOG_OILPRICE(-1) -0.005559  0.003560  0.063170 -0.105021 -0.019059 

  (0.02678)  (0.02219)  (0.04193)  (0.08883)  (0.06593) 

 [-0.20759] [ 0.16046] [ 1.50650] [-1.18231] [-0.28909] 

      

DLOG_OILPRICE(-2) -0.012707  0.015636  0.064633  0.009502  0.096419 

  (0.02681)  (0.02222)  (0.04198)  (0.08893)  (0.06601) 

 [-0.47399] [ 0.70384] [ 1.53957] [ 0.10685] [ 1.46074] 

      
DLOG_NW_INDUSTRIAL_I

NDEX(-1) -0.020079 -0.008177  0.106603  0.112602  0.144115 

  (0.03497)  (0.02898)  (0.05477)  (0.11602)  (0.08611) 

 [-0.57412] [-0.28213] [ 1.94640] [ 0.97052] [ 1.67354] 

      

DLOG_NW_INDUSTRIAL_I
NDEX(-2)  0.047709  0.014380  0.091606  0.249681 -0.041789 

  (0.03464)  (0.02870)  (0.05424)  (0.11490)  (0.08528) 

 [ 1.37741] [ 0.50101] [ 1.68886] [ 2.17295] [-0.49000] 

      

C -0.188610 -0.235627 -0.270164  1.224480  0.036014 

  (0.26990)  (0.22366)  (0.42266)  (0.89537)  (0.66455) 

 [-0.69882] [-1.05351] [-0.63919] [ 1.36758] [ 0.05419] 

      
       R-squared  0.030375  0.219551  0.293146  0.096175  0.084515 

 Adj. R-squared -0.036038  0.166095  0.244731  0.034269  0.021811 

 Sum sq. resids  1611.794  1106.832  3952.734  17738.12  9771.646 

 S.E. equation  3.322603  2.753369  5.203222  11.02243  8.181020 

 F-statistic  0.457363  4.107176  6.054898  1.553571  1.347837 

 Log likelihood -405.5887 -376.0847 -476.0078 -593.8605 -547.0564 

 Akaike AIC  5.306862  4.931016  6.203922  7.705230  7.108999 

 Schwarz SC  5.520994  5.145147  6.418053  7.919362  7.323131 

 Mean dependent -0.211912 -0.117727 -0.208820  1.422337  0.237661 

 S.D. dependent  3.264304  3.015131  5.987170  11.21629  8.271724 
      
       Determinant resid covariance (dof adj.)  13087291    

 Determinant resid covariance  9101559.    

 Log likelihood -2371.747    

 Akaike information criterion  30.91398    

 Schwarz criterion  31.98464    
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APPENDIX 3C - VAR Estimation - Asymmetric effect 

 Vector Autoregression Estimates    

 Date: 05/23/11   Time: 23:38    

 Sample: 1998M01 2011M04 IF DLOG_OILPRICE>0   

 Included observations: 102    

 Standard errors in ( ) & t-statistics in [ ]   

      
      

 

DLOG_EX_RAT

E 

DLOG_IND_PRO

D 

DLOG_INTERBANK_RAT

E 

DLOG_RS_ALLSHARE_INDE

X DUM 

      

      
DLOG_EX_RATE(-1)  0.266059 -0.040209 -0.390027 -0.585301 -1.09E-17 

  (0.10883)  (0.07365)  (0.26171)  (0.16762) 

 (2.7E-

18) 

 [ 2.44483] [-0.54593] [-1.49030] [-3.49182] 

[-

4.07188] 

      

DLOG_IND_PROD(-1) -0.091378 -0.333608  0.238709  0.420661 -5.39E-18 

  (0.14483)  (0.09802)  (0.34829)  (0.22307) 

 (3.6E-

18) 

 [-0.63095] [-3.40348] [ 0.68537] [ 1.88575] 

[-

1.51183] 

      

DLOG_INTERBANK_RATE(-1)  0.117710 -0.013451 -0.111615 -0.115235  1.60E-18 

  (0.05615)  (0.03800)  (0.13504)  (0.08649) 

 (1.4E-

18) 

 [ 2.09629] [-0.35394] [-0.82654] [-1.33237] 

[ 1.15984

] 

      

DLOG_RS_ALLSHARE_INDEX

(-1) -0.071480 -0.034797 -0.100472  0.005882 -7.13E-18 

  (0.06282)  (0.04251)  (0.15107)  (0.09675) 

 (1.5E-

18) 

 [-1.13793] [-0.81847] [-0.66509] [ 0.06079] 

[-

4.61771] 

      

DUM(-1) -1.543724  0.209129  3.622116 -1.581167 -2.41E-16 

  (1.58107)  (1.07008)  (3.80228)  (2.43529) 

 (3.9E-

17) 

 [-0.97638] [ 0.19543] [ 0.95262] [-0.64927] 

[-

6.19546] 

      

C  1.915799  0.297368 -4.785836  5.285253  1.000000 

  (1.21312)  (0.82104)  (2.91739)  (1.86853) 

 (3.0E-

17) 

 [ 1.57924] [ 0.36218] [-1.64045] [ 2.82856] 

[ 3.4e+16

] 

      
      

 R-squared  0.164545  0.111782  0.039787  0.175815  NA 

 Adj. R-squared  0.121032  0.065521 -0.010224  0.132889  NA 

 Sum sq. resids  5297.951  2426.814  30640.31  12569.12  3.20E-30 

 S.E. equation  7.428795  5.027854  17.86533  11.44239  1.83E-16 

 F-statistic  3.781492  2.416317  0.795565  4.095737 

-

19.20000 

 Log likelihood -346.1870 -306.3692 -435.6918 -390.2470  

 Akaike AIC  6.905627  6.124886  8.660623  7.769549  

 Schwarz SC  7.060037  6.279296  8.815033  7.923959  

 Mean dependent  0.729303  0.262231 -2.850444  4.068935  1.000000 

 S.D. dependent  7.923768  5.201131  17.77469  12.28795  0.000000 

      
      

 Determinant resid covariance (dof adj.)  1.17E-24    

 Determinant resid covariance  8.67E-25    

 Log likelihood  2101.986    

 Akaike information criterion -40.62717    

 Schwarz criterion -39.85512    
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 Vector Autoregression Estimates    

 Date: 05/23/11   Time: 23:42    

 Sample: 1998M01 2011M04 IF DLOG_OILPRICE>0   

 Included observations: 102    

 Standard errors in ( ) & t-statistics in [ ]   

      
      

 

DLOG_EX_RAT

E 

DLOG_IND_PRO

D 

DLOG_INTERBANK_RA

TE 

DLOG_OILPRIC

E 

DLOG_RS_ALLSHARE_IND

EX 

      
      

DLOG_EX_RATE(-1)  0.261811 -0.040486 -0.383169 -0.000930 -0.585715 

  (0.10929)  (0.07347)  (0.26215)  (0.07295)  (0.16644) 

 [ 2.39554] [-0.55105] [-1.46165] [-0.01274] [-3.51901] 

      

DLOG_IND_PROD(-1) -0.096932 -0.330572  0.260074  0.124792  0.404421 

  (0.14554)  (0.09784)  (0.34911)  (0.09715)  (0.22166) 

 [-0.66599] [-3.37867] [ 0.74497] [ 1.28453] [ 1.82455] 

      

DLOG_INTERBANK_RATE(-

1)  0.123928 -0.009562 -0.108932  0.006655 -0.130733 

  (0.05715)  (0.03842)  (0.13709)  (0.03815)  (0.08704) 

 [ 2.16840] [-0.24887] [-0.79462] [ 0.17445] [-1.50200] 

      

DLOG_OILPRICE(-1) -0.003504  0.032417  0.124823 -0.126330 -0.151206 

  (0.07703)  (0.05178)  (0.18476)  (0.05141)  (0.11730) 

 [-0.04549] [ 0.62605] [ 0.67561] [-2.45711] [-1.28900] 

      

DLOG_RS_ALLSHARE_INDE

X(-1) -0.083890 -0.038210 -0.089952  0.032320  0.016715 

  (0.06291)  (0.04229)  (0.15090)  (0.04199)  (0.09581) 

 [-1.33348] [-0.90351] [-0.59610] [ 0.76965] [ 0.17446] 

      

C  1.004520  0.406786 -2.698883  8.210237  4.416724 

  (0.77760)  (0.52274)  (1.86519)  (0.51905)  (1.18425) 

 [ 1.29181] [ 0.77818] [-1.44697] [ 15.8179] [ 3.72957] 

      
      

 R-squared  0.156267  0.115042  0.035297  0.083030  0.186279 

 Adj. R-squared  0.112323  0.068950 -0.014948  0.035272  0.143898 

 Sum sq. resids  5350.446  2417.908  30783.58  2383.887  12409.53 

 S.E. equation  7.465508  5.018619  17.90705  4.983187  11.36952 

 F-statistic  3.556013  2.495938  0.702503  1.738535  4.395318 

 Log likelihood -346.6898 -306.1817 -435.9297 -305.4590 -389.5953 

 Akaike AIC  6.915487  6.121209  8.665288  6.107039  7.756771 

 Schwarz SC  7.069897  6.275619  8.819698  6.261449  7.911181 

 Mean dependent  0.729303  0.262231 -2.850444  8.145110  4.068935 

 S.D. dependent  7.923768  5.201131  17.77469  5.073465  12.28795 

      

      
 Determinant resid covariance (dof adj.)  8.54E+08    

 Determinant resid covariance  6.31E+08    

 Log likelihood -1757.049    

 Akaike information criterion  35.04017    

 Schwarz criterion  35.81222    
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 Vector Autoregression Estimates    

 Date: 05/24/11   Time: 01:20    

 Sample: 1998M01 2011M04 IF DLOG_OILPRICE>0   

 Included observations: 102    

 Standard errors in ( ) & t-statistics in [ ]   

      
      

 

DLOG_EX_RAT

E 

DLOG_IND_PRO

D 

DLOG_INTERBANK_RAT

E 

DLOG_NW_ALLSHARE_INDE

X DUM 

      

      
DLOG_EX_RATE(-1) -0.069498 -0.007807  0.229719  0.123586  1.30E-17 

  (0.10407)  (0.10496)  (0.14971)  (0.20184) 

 (7.4E-

18) 

 [-0.66777] [-0.07438] [ 1.53440] [ 0.61230] 

[ 1.75561

] 

      

DLOG_IND_PROD(-1) -0.076203 -0.240748  0.272997 -0.009959  0.000000 

  (0.10079)  (0.10165)  (0.14498)  (0.19546) 

 (7.2E-

18) 

 [-0.75608] [-2.36849] [ 1.88293] [-0.05095] 

[ 0.00000

] 

      

DLOG_INTERBANK_RATE(-1) -0.034090  0.054721  0.367334 -0.209205  8.26E-18 

  (0.05991)  (0.06042)  (0.08619)  (0.11620) 

 (4.3E-

18) 

 [-0.56898] [ 0.90560] [ 4.26203] [-1.80045] 

[ 1.93649

] 

      

DLOG_NW_ALLSHARE_INDEX

(-1)  0.005579  0.036551  0.050204  0.194786  7.13E-18 

  (0.05193)  (0.05238)  (0.07471)  (0.10072) 

 (3.7E-

18) 

 [ 0.10743] [ 0.69786] [ 0.67201] [ 1.93399] 

[ 1.92999

] 

      

DUM(-1) -0.217578  0.428927  0.812523 -1.662199  3.61E-16 

  (0.66835)  (0.67404)  (0.96143)  (1.29617) 

 (4.8E-

17) 

 [-0.32555] [ 0.63635] [ 0.84512] [-1.28240] 

[ 7.58520

] 

      

C -0.914624 -0.426302 -0.724564  3.126932  1.000000 

  (0.50234)  (0.50662)  (0.72262)  (0.97421) 

 (3.6E-

17) 

 [-1.82074] [-0.84147] [-1.00269] [ 3.20970] 

[ 2.8e+16

] 

      

      
 R-squared  0.013832  0.082517  0.187747  0.100772  NA 

 Adj. R-squared -0.037531  0.034731  0.145442  0.053938  NA 

 Sum sq. resids  881.3419  896.4147  1823.775  3314.825  4.46E-30 

 S.E. equation  3.029958  3.055757  4.358630  5.876174  2.16E-16 

 F-statistic  0.269303  1.726812  4.437951  2.151659 

-

19.20000 

 Log likelihood -254.7118 -255.5767 -291.8000 -322.2723  

 Akaike AIC  5.111997  5.128954  5.839215  6.436711  

 Schwarz SC  5.266407  5.283365  5.993625  6.591122  

 Mean dependent -1.004652 -0.041552 -0.341813  2.405080  1.000000 

 S.D. dependent  2.974652  3.110246  4.714973  6.041361  0.000000 

      
      

 Determinant resid covariance (dof adj.)  2.49E-27    

 Determinant resid covariance  1.84E-27    

 Log likelihood  2415.988    

 Akaike information criterion -46.78408    

 Schwarz criterion -46.01203    

      
      

 



           
 
 

73 

 Vector Autoregression Estimates    

 Date: 05/24/11   Time: 01:21    

 Sample: 1998M01 2011M04 IF DLOG_OILPRICE>0   

 Included observations: 102    

 Standard errors in ( ) & t-statistics in [ ]   

      
      

 

DLOG_EX_RA

TE 

DLOG_IND_PR

OD 

DLOG_INTERBANK_RA

TE 

DLOG_NW_ALLSHARE_IND

EX 

DLOG_OILPRI

CE 

      

      
DLOG_EX_RATE(-1) -0.054275 -0.016728  0.247252  0.100921  0.049168 

  (0.10419)  (0.10538)  (0.14893)  (0.20043)  (0.17345) 

 [-0.52091] [-0.15875] [ 1.66023] [ 0.50351] [ 0.28347] 

      

DLOG_IND_PROD(-1) -0.080412 -0.240480  0.260398  0.010790 -0.000957 

  (0.10094)  (0.10209)  (0.14428)  (0.19418)  (0.16804) 

 [-0.79659] [-2.35556] [ 1.80476] [ 0.05556] [-0.00570] 

      

DLOG_INTERBANK_RATE(-

1) -0.032884  0.054582  0.370727 -0.214745 -0.032493 

  (0.05990)  (0.06058)  (0.08561)  (0.11522)  (0.09971) 

 [-0.54901] [ 0.90104] [ 4.33025] [-1.86373] [-0.32588] 

      

DLOG_NW_ALLSHARE_INDE

X(-1) -0.006782  0.044565  0.038684  0.208115 -0.021354 

  (0.05166)  (0.05224)  (0.07383)  (0.09937)  (0.08599) 

 [-0.13130] [ 0.85306] [ 0.52394] [ 2.09437] [-0.24834] 

      

DLOG_OILPRICE(-1)  0.016195  0.004058  0.066438 -0.113388 -0.116949 

  (0.03197)  (0.03233)  (0.04569)  (0.06150)  (0.05322) 

 [ 0.50659] [ 0.12551] [ 1.45400] [-1.84382] [-2.19761] 

      

C -1.053422 -0.174198 -0.282132  2.208366  8.315165 

  (0.30865)  (0.31215)  (0.44116)  (0.59374)  (0.51380) 

 [-3.41301] [-0.55805] [-0.63952] [ 3.71943] [ 16.1837] 

      
      

 R-squared  0.015376  0.078798  0.199336  0.116650  0.062027 

 Adj. R-squared -0.035907  0.030818  0.157635  0.070642  0.013174 

 Sum sq. resids  879.9626  900.0483  1797.754  3256.295  2438.490 

 S.E. equation  3.027586  3.061944  4.327424  5.824065  5.039935 

 F-statistic  0.299821  1.642329  4.780096  2.535446  1.269673 

 Log likelihood -254.6320 -255.7830 -291.0671 -321.3637 -306.6140 

 Akaike AIC  5.110431  5.133000  5.824844  6.418896  6.129686 

 Schwarz SC  5.264841  5.287410  5.979255  6.573307  6.284096 

 Mean dependent -1.004652 -0.041552 -0.341813  2.405080  8.145110 

 S.D. dependent  2.974652  3.110246  4.714973  6.041361  5.073465 

      
      

 Determinant resid covariance (dof adj.)  1235740.    

 Determinant resid covariance  912604.1    

 Log likelihood -1423.586    

 Akaike information criterion  28.50168    

 Schwarz criterion  29.27373    
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APPENDIX D 

APPENDIX 1D: Impulse response tables 

Response of 

DRS_INDUSTRIAL_INDEX:   

 

   

Period DOIL_PRICE DRS_EXR DRS_INTERBANK_RATE DRS_IP DRS_INDUSTRIAL_INDEX 

      
      
1 4.682538 3.091466 -0.277075 0.065766 10.27876 

 (0.89962) (0.84167) (0.82313) (0.82297) (0.58192) 

2 1.172477 0.922149 -0.860495 1.097160 3.191476 

 (1.02180) (0.91261) (1.01382) (1.01424) (0.95545) 

3 1.566304 -0.309046 -0.204070 -0.622764 -0.504010 

 (1.02205) (0.91757) (0.99376) (0.95201) (0.98593) 

4 -1.142859 2.048217 -2.574895 -0.915301 0.112819 

 (1.04751) (0.88001) (0.91236) (0.89872) (0.96839) 

5 -0.348548 1.669422 0.742822 0.035408 0.212833 

 (0.64097) (0.68359) (0.58206) (0.57315) (0.70544) 

6 -0.595249 0.435943 0.426244 0.369071 -0.127583 

 (0.56154) (0.45611) (0.55405) (0.49664) (0.43802) 

7 -0.596009 0.124443 -1.561966 -0.049314 -0.492750 

 (0.45698) (0.43428) (0.53684) (0.39692) (0.41679) 

8 -0.378054 0.436738 0.055767 -0.230237 -0.273683 

 (0.30799) (0.36492) (0.32537) (0.28642) (0.35152) 

9 -0.154731 0.452550 0.339761 0.121408 -0.350636 

 (0.24423) (0.26367) (0.30803) (0.24569) (0.26221) 

10 -0.165512 -0.025860 -0.258906 0.097651 -0.144578 

 (0.20534) (0.21084) (0.27376) (0.20698) (0.22254) 

      
      

 
 

Response of 

DNW_INDUSTRIAL_INDEX:      

Period DNW_EXR DNW_INDUSTRIAL_INDEX DNW_INTERBANK_RATE DNW_IP DOIL_PRICE 

      

      
1 -1.381952 7.912359 0.000000 0.000000 0.000000 

 (0.63627) (0.44652) (0.00000) (0.00000) (0.00000) 

2 -0.331419 1.147010 -1.505093 -0.402273 0.577072 

 (0.67669) (0.66727) (0.60682) (0.62847) (0.64690) 

3 0.112504 -0.229925 -0.734324 -0.006160 1.782063 

 (0.69297) (0.66450) (0.59848) (0.61345) (0.67607) 

4 0.024946 -0.204843 -0.495934 -0.291503 -0.188467 

 (0.27883) (0.31802) (0.32369) (0.33608) (0.34605) 

5 -0.218252 0.012990 -0.271678 0.021166 -0.117990 

 (0.21351) (0.23380) (0.23560) (0.19893) (0.31543) 

6 0.060470 -0.137330 -0.156967 0.072721 -0.248968 

 (0.10120) (0.12749) (0.12514) (0.14674) (0.18417) 

7 0.050593 -0.114365 -0.082161 -0.018710 -0.113914 

 (0.07968) (0.08595) (0.07987) (0.06257) (0.15011) 

8 0.066048 -0.068902 -0.027645 0.000282 -0.129944 

 (0.05381) (0.06170) (0.04751) (0.05195) (0.09499) 

9 0.032699 -0.040316 -0.012158 0.021423 -0.086923 

 (0.04034) (0.04067) (0.03564) (0.02618) (0.06809) 

10 0.027774 -0.023752 0.007097 0.005932 -0.054452 

 (0.02693) (0.02837) (0.02851) (0.01535) (0.04387) 
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APPENDIX 2D - Impulse Response Graphs 
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