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Chapter 1.
Introduction of Study

Switzerland is well known for its successful banking sector. The banking sector has benefited from the relatively unique privacy rules in the country. Therefore this sector has grown to a size relatively big for the size of the Swiss economy. These privacy rules are a clear reason for customers from foreign countries to do their banking with Swiss banks. The cross-border banking volumes could be affected were these rules changed to conform to rules in other European countries. Switzerland is not part of the European Union and therefore does not have to conform to European rules on banking. The example of Switzerland makes clear that countries have factors that influence cross-border banking flows to and from that country. Iceland showed that it could let its financial sector grow enormously based mostly on trust from fellow Northern European countries. Other countries might have had a more difficult time gaining the trust of foreign depositors had it not been for cultural kinship. This showed that there are divers factors influencing the financial flows between countries. 
Integrating economies break down barriers between countries and let people and capital move across borders more freely. Capital would then flow easier to places where it is put to use best. European financial integration has increased between countries of the European Union as was shown by Bénétrix and Walti (2008). In particular the introduction of the euro and the continuing globalisation process, with increasingly more interwoven economies and trade, have had their effect. And according to researchers like Dermine (2005) European banking integration is gaining momentum. This can be seen in market share of foreign banks in the domestic markets, cross-border merger and acquisitions and in cross-border banking flows. Increasing cross border banking flows show that customers can more easily find banks abroad and benefit from possible advantages in these countries important to them, or avoid disadvantages in other countries. It is not yet clear however which these advantages and disadvantages are for the different kinds of customers. In bankdata on deposits and loans ti should be visible how the market reacts on changes in countries. When looking internationally, cross-border loans and deposits could show how the bank customers react to differences and changes in certain factors between countries. This study wants to find out which factors are the most important ones for customers of cross-border banking to increase or decrease their deposits or loans abroad, or move them from one country to the other. The opportunity to use a particularly large and detailed dataset on the Dutch banking sector made it an easy decision to focus on the cross-border banking of banks in the Netherlands. 

The guiding and inspirational work for this study is that of Heuchemer, Kleimeier and Sander (2008). They combined a number of explanatory variables with bank data on cross-border loan and deposit volumes from several countries in Europe. Their set of possible explanatory variables and general regression method will be used for this study. The Heuchemer et al. (2008) study proved to be a good combination of the findings on cross-border trade and banking in recent literature. A wide variety of explanatory variables was used in the analysis, including economical, cultural and political factors. They found that distance between countries, common borders, legal family groupings and cultural factors are significant indicators for cross-border loan and deposit volumes. This study will use their method of analysis for the Dutch banking sector in several different sectors.
First the significance of cross-border banking for the Dutch banking sector will be assessed. Then the study then tries find out what factors enhance the cross-border banking volumes of the Dutch banking sector. This is done for several foreign client sectors, namely from the private, the government and the bank sector. In comparison to previous studies lies an important innovation of this study in the fact that it looks at cross-border banking volumes of different sectors and is therefore able to say something about the differences between them. It studies the retail sector just as it was done in Heuchemer et al (2008). The two new sectors under study are the government sector and the bank sector itself. These last two sectors could be expected to show different explanations for their cross-border banking volumes. Government sector for example would have more influence from political factors. Whereas the banking sector can be expected to be better in using country differences for financial gain than the retail sector and therefore show more volatility in the volume when financial factors change.
Thenext step will be to assess the size of the cross-border banking volumes compared to the domestic market volumes. The development of cross-border banking over the years can show the importance of topic. The focus will then shift towards the determining factors of the cross-border banking volumes. In order to find these impeding and stimulating factors a regression analysis will be run with a number of possible explanatory variables. The study will start with an overview of the findings of other researchers on the topic or similar topics.  

Chapter 2.
Literature on the subject
In this chapter will look at literature to find as many clues as possible of impeding and stimulating factors for cross-border loan and deposit volumes. The search will start with the oldest contributions found, the old and the new trade theory. After these the finding search will be reported topic wise. At the end of the chapter will looked at the work of Heuchemer et al (2008) which came up with the methodological analysis that formed the inspiration for chapter 3.

There are two works in economic literature that are best known works on international trade. The first is that of Smith (1776) with Wealth of Nations where he introduced the absolute advantage of one country over the other. Ricardo (1817) added to this theory in ‘On the principles of political’ by explaining that trade would always be possible as long as there are differences between countries using his comparative advantage. A country could have a more highly skilled and educated population making it a good place to have banks that hire them and offer services to other countries with less educated population. The banks in the country with advantage base for banks could then offer cross-border banking services to other countries. The focus of these older works on country differences will be referred to in this study by the ‘old trade theory’. 
A later ‘new trade theory’ found circumstances under which the old trade theory could be ignored to a certain degree. With economies of scale companies could gain a comparative advantage over other companies, according to Krugman (1996). In banking this could mean that once a bank has a certain amount of clients it would gain from lower extra costs for every new client. Using this cost advantage the bank could gain more and more market power. In countries with a big market for banks, these banks will be stronger than those in countries with a smaller market. A country with relatively richer people could be considered to have a bigger market for banks offering loans and deposits than a country with a relatively poorer population.
Schoenmaker and van Laeke (2007) found macro-economic factors to explain the differences in internationalization banking by home country factors; GDP (size) and domestic credit to GDP. The latter factor is an indicator for the development of the financial system in a country. This is in line with earlier studies as that of Buch and Delong 2004. Goldberg (2005), however, found in his study of US banks that the impact of macroeconomic variables on cross-border banking volumes was unstable over time and mostly insignificant. The findings of my study could add to this discussion on whether macro-economic development of bank and customer countries can be seen as influencing factors on cross-border banking volumes.

Distance is a factor that has been heavily discussed in literature. Mainly because with ever advancing technological possibilities distance was losing its influence on trade or banking.  Degryse and Ongena (2003) have proven that even though distance has diminished its influence over time it is still an important factor. Petersen and Rajan (2000) and Buch (2001) came to similar conclusions in their studies on the effect of distance on information costs in banking. Portes and Rey (2005) in their study of bilateral cross-border equity flows showed that distance is a big influence on the information cost component of trading costs and therefore could be an impeding factor on cross-border banking. Anderson and Wincoop (2004) observed that distance formed a part of the high trade costs which persisted between economies even as highly integrated as those of the European Union. Agarwal and Hauswald (2007) showed that borrower proximity is an advantage for capturing markets. Even though their study was based on domestic competition for borrowers, it could mean that banks close to borders could find a market on the other side because of their proximity. Degryse and Ongena (2004) studied the impact of technology on the geographical scope of banking. Technology enables banks to capture bigger markets and venture abroad via cross-border banking. Others that looked at technology and international banking were for example Singer, Albert and Babu (2008) and Pfeffers and Tuunainen (2002). 

Avait and Coerdacier (2007) show in their study that distance has a negative effect on foreign assets and holdings of banks which is in turn mostly due to the positive link between trade and international bank assets. Blank and Buch (2007) show in their work, that cross-border activities are positively related to foreign trade. This means that countries that are trade partners with high volumes of trade are likely to see high volumes of cross-border banking as well. Bank and Buch (2007) did note here that their model could explain links better between non-banks and banks than between banks.  

Tschoegl (2000) found that the presence of foreign banks enhances the competition and innovation in the bank market. This in turn benefits customers and could lead to total banking volumes domestic and internationally. In other words countries with high level of foreign bank penetration could show higher cross-border banking volumes
Guiso, Sapienza and Zingales (2008) have shown that softer factors are also an important influence on international trade. They found that cultural perceptions are important determinants of economic exchange. From their study they concluded that lower bilateral trust leads to less trade between two countries. The effects are strongest for goods and services that are most trust intrusive. On financial trade similar conclusions were made. Buch, Driscoll and Ostergaard (2005) found that lending increases when countries are culturally more similar have less capital controls in place and improve their risk-conditions. They investigated cross-border assets portfolios of banks using proxies for capital control regulation, country risk and information costs. Ekinci, Kalemli-Ozcan and Sorensen (2007) investigated the role of institutions, confidence and trust in financial integration. Their study concluded that countries are more integrated with each other where trust levels between the countries are high. According to these studies countries with higher trust levels and more similar cultures between them, the cross-border trade and cross-border loan and deposit volumes should be higher. 
Buch (2000) found that banks rely on the regulatory barriers in place in the country they work in. In her study she shows that the relative importance of this factor differs between countries. Buch states furthermore that: “In addition to regulations, information costs as proxied through distance, the presence of a common language, and a common legal system do have an impact on international investment decisions of banks.”(Buch, 2000, Pp25) .With this statement Buch combines a number of factors that influence banks and their markets. Similar combination study was done by Sen (2007) who used a regression model, with variables like size, distance and common language to estimate the determinants of foreign direct investment flows.  She found, via a pooled regression as well as random effects estimation, that apart from traditional macro-economic variables also other business environment variables are important determinants for capital flows. 

Heuchemer, Kleimeier and Sander (2008) combined all of the above variables and more in a pooled regression model in order to find the best determinants of cross-border banking. They used several gravity models with economic, geographic, cultural and political proxies. These proxies were recalculated using Euklidian Distance, which measured the difference between the value of a customer and bank country. This recalculation was necessary to be increase the comparability. They selected the best regression model from three possible models, namely the Fixed effects model, the Arellano-Bond model and the Least Square Dummy Variable model (LSDV). The LSDV model, was selected as best performing model with the data and showed that the trade theories can explain part of volume changes in cross-border loans and deposits. Cultural differences and not belonging to the same legal family were proven to be impeding factors to the cross-border banking volumes. Heuchemer et al. (2008) found furthermore that distance and borders still matter in cross-border banking. The methodology and variables used by Heuchemer et al. (2008) will form the basis for my study. The dataset available for this study is different to the one used by them which will make it a new and innovating exercise. 

The main difference between the study of Heuchemer et al. (2008) and mine lies in the bank country focus. Heuchemer et al. (2008) could use bank data of several European countries and all bank countries were used as customer countries at the same time.This study be restricted on bank data of one bank country and several European customer countries. Using the central bank dataset limits the analysis to the relationship of banks operating in the Netherlands with foreign clients. Furthermore, where Heuchemer et al. (2008) focussed on the cross-border banking between twelve European countries has this study been able to collect the data for fifteen countries. The dataset for this study also enables research on a longer timeline than was available to them, my study will cover eleven year; from December 1998 till the end of December 2008.   

Another difference is that Heuchemer et al. (2008) focussed on the retail sector wereas this study tries to model the cross-border banking determinants for the private, government and bank sectors. Little is known about the sectors added and this will be another innovation to literature of this paper. What is written about governments with cross-border loans and deposits focusses on the regulation and security of the system and not on the governments own banking. The literature on the bank sector and international banking has been occupied mostly on competition, investment and prices, but not on the the cross-border loan and deposit volumes and factors that determine them. 
Chapter 3.
Data and Methodology
In chapter two the relevant literature on the topic of this study has been described. It ended with the work of Heuchemer et al (2008) and looked forward to the differences in data and methodology of this study with that of Heuchemer et al (2008). In this chapter the data and methodology will be described in more detail. The chapter is divided in four paragraphs. The first will discuss the dataset used to derive the required deposits- and loans totals for all countries. The second section will discuss the explanatory variables that could influence the size of the deposits and loans. Thirdly, the methodology needed for conducting the analysis to find the determinants of cross-border loans and deposits will be explained. And in the last paragraph there will be a preliminary study of the data and variables before starting with the regression analysis.

3.1 Dataset on Deposits and Loans

The dataset used for the study needs to be able to give a representative view of the cross-border banking flows and its development over time. This means that the dataset is required to be reliable, consistent and have a timeline that is long enough to be able to show the development in the market. The Central Bank of the Netherlands collects and owns such a dataset. This dataset, so called SE-state, is used for statistical analysis and reporting to the European Central Bank and the Statistics office in the Netherlands and has been checked on consistency. 

The dataset contains of two sets of forms. The old form was used from December 1997 until the end of December 2003. After which it was replaced by the new form. This second form is more detailed than the first and has to be filled in monthly. The old form had different requirements for different banks concerning the level of detail and frequency of reporting to the Central Bank. Both forms were sent to the fifteen largest banks in the Netherlands, expressed in balance sheet totals, at the beginning of the reporting year. With the balance sheet totals of the fifteen largest banks, the data of the Central Bank covered approximately 96 percent of the total of assets found in monetary financial institutions, or banks, operating in the Netherlands. 

Since the Central Bank only reports on the banks in the domestic market, it is not possible to analyse the cross-border deposits and loans of the Dutch people, companies and institutions with foreign/non-resident banks. It reports only the cross-border banking flows of the domestic banks with non-resident customers, namely households, corporations, governments and financial corporations. A company like ING Holding N.V. can be divided into four parts, as is done in the National Accounts statistics. The banking activities such as giving out loans and taking in deposits are handled by the credit institutions of ING. The insurance activities are done by the insurance companies. The main activity of the holding is financing for and the direction of financial flows between its daughter companies. The fourth part is a group of the remaining activities, either financial or not, done in the holding. The part studied in this thesis is that of the monetary financial institutions. This part of the company is responsible for the traditional banking activities and has to report on these activities to the Central Bank.
Banks operating under the regulation of the Central Bank are required to fill in a set of forms periodically. Several of these forms are related to the balance sheet-items of the banks. The data collected via these forms are useful for the study described in this paper. The balance sheet forms consist of the balance sheet items on both the asset and liability side divided over the sectors of the economy with which they have their outstanding positions. The economy is divided into monetary institutions, government institutions and private institutions. These sectors are then subdivided into subsectors. The sector private institutions, for example, consist of the non-financial institutions and households.
The banks need to specify which part of their balance sheet comes from domestic clients and which from clients from foreign countries. Whether a client is seen as domestic or foreign does not depend on their nationality but on their residence. A client that lives in the Netherlands for longer than four months is required by national law to register in the Municipal population register in the municipality they live in. This practise is similar to that of other countries in Europe. The banks ask and check the residence of their clients and report them accordingly. For example, a client that has the Dutch nationality, works in the Netherlands for a Dutch company but lives in a village across the border in Belgium will be seen as a client from Belgium. On the other hand an expat from the United Kingdom working for an American company and living in Amsterdam will be seen as a domestic client. Seasonal workers tend not to be visible in the data. This makes it impossible to register any possible remittances to their home country using this data. They only use the bank account with the bank in the Netherlands for getting paid and almost immediately withdraw the deposited money when it arrives. This way the bank accounts of these people appear empty at the end of every month when the banks file their reports. Some seasonal workers are simply not living long enough in the Netherlands that they have to register at their municipality. 

The dataset is very detailed in balance sheet items, customer countries and customer sectors. For the use in the study several choices have been made on preferred level of detail. The study uses the highest aggregated level of both assets and liabilities; total sum of loans and the total sum of deposits per sector. The highest level in the data has the longest consistent timeline across the two different forms and has been used by all banks for most of their client’s countries. This consistency and long timeline makes it possible to analyse the development of the deposits and loans market. With a dataset ranging from December 1997 to the end of December 2008 there are eleven years to study. 

The dataset will only be used for year-to-year analysis, because most explanatory variables are only available on a yearly basis at most. The final balance totals are therefore converted into monthly averages by the use of final balances of the month itself and that of the month before. Each of the twelve monthly averages then is compiled into a yearly average. 

The countries of the clients are too great in number for the analysis and therefore have to be selected. Furthermore we aim to have a sample which is as consistent over time as possible. The focus will therefore be on European countries and those countries of which the economic, political and cultural variables are available. The EU15 is a group of countries with a special connection, not only in the European Union but also as the group of countries in the dataset that is best covered over the timeline. Therefore we will focus on this set of countries. The EU15 consists of the Netherlands itself and fourteen countries for clients who are: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Portugal, Spain, Sweden and the United Kingdom.  

Cross-border banking can involve several distinct markets. The cross-border deposits and loans can be provided by and granted to several sectors. During this study three of these sectors will be looked at, namely the private sector, the government sector and the banking sector. Within the private sector are clients not belonging to either the public or financial sectors and consists mainly of non-financial companies and households. The government sector is the public sector, including international, national and local governmental bodies belonging to any of the EU15 countries. The banking sector is a name chosen for the originally monetary institutions sector. The name of this last sector has been changed because the central bank as a monetary institution has been removed from this sector, for the sake of analysis and insight into determinants specific for relations between countries. The banking sector consists only of credit institutions, which is best when the inter-banking relations between these non-public deposit takers need to be analyzed.

3.2 Explanatory Variables used

In order to find out why the foreign deposits or loans of banks develop as they do, it is necessary to identify factors that possibly influence them. These factors are country bound. These factors are very diverse but most can be grouped in economic, political, geographical, cultural or regulatory factors. The factors used in this study are similar to those used by Heuchemer et al. (2008) in their study. This paragraph will go into detail on all of the variables used in this study. There will be explained how the variables are used and how they are modified when necessary. Each section will conclude with a first assumption on how the variable will correlate with the cross-border deposits and loans. This assumption will be either based on literature on the subject or on common reasoning.

The first three variables are motivated by the so-called new trade theory which states that larger economies have more trade particularly in the form of intra-industry trade under the conditions of heterogeneous products and economies of scale. The variable SIZE is a measure of the economic masses and calculated by the sum of the Gross Domestic Products (GDPs) of the Netherlands and its trading partner (cc) (equation 1). The coefficient between variable and the cross-border loan or deposit volume has to be positive to be in line with the reasoning of the new trade theory. Another variable calculated with the GDP of the trading countries is REL. REL measures the differences in GDP per capita as a proxy for relative factor endowments or economic development (equation 2). A positive coefficient for this indicates that the volume of the cross-border loan or deposit is driven by comparative advantage. The comparative advantage idea dates back to the old trade theory.  A negative coefficient would say that cross-border banking volumes are larger the more similar the countries are in terms of development, which is in line with the new trade theory. Similarity between countries is further investigated by the variable SIMILAR (shown in equation 3). It measures the relative country size as a similarity index of the two countries’ GDPs. According to the new trade theory a positive correlation between SIMILAR and cross-border banking volumes would be expected. For GDP and population of each country the statistics of the European Central Bank (ECB) were used. The equations are based on those found in Heuchemer et al. (2008)
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For higher explanatory value one could use several financial development indicators in the above equations instead of just GDP, these could be used to see whether relative financial development has its impact on cross border banking. Indicators of financial development (IFD in equations 4 and 5) are broad money (MO) to GDP, deposits (DE) to GDP and private credit (CRE) to GDP. Broad money stands for the widest definition of money in the domestic market in total; it is cash and non-cash components that can be made liquid easily. Deposits stand for all the deposits available in the domestic market. Private credit is a variable for all domestic claims on banks in a country. REL and SIMILAR will be tried with all of these financial development indicators on both cross-border loans and deposits. Size will be based only on GDP, hypothesising that the size of the economies matter in cross-border banking. This is in line with Avait and Coeurdacier (2007) who found that GDP is a good indicator when analysing asset holding. The source for this data is the IMF’s IFS currency series, credit series, demand deposit series and other deposit series.
(4)
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A variable which is often seen as important in international trade or banking studies is distance; it is a variable which casts its influence over most other variables. This variable starts off as a geographic variable for transportation costs and information costs but can also be seen as a proxy for cultural or political differences since they are all related to the distances between countries as well. The correlation of DISTANCE with cross-border banking is expected to be negative, because the further a country is from the Netherlands the weaker the ties between the economies might be. Degryse and Ongena (2003) state that distance even though less important than further back in history but still a relevant determinant in trade volumes. The DISTANCE variable is measured in this study as the distance in kilometres between the capital cities of the two countries. This has an obvious drawback since it places Germany further away than France even thought one is a neighbouring country and the other is not. (source: http://www.chemical-ecology.net/java/lat-long.htm )

The drawback of the last variable is partially dealt with in a dummy variable called BORDER. This variable, as the name suggests, represents the countries that border the Netherlands. There are two countries that border the Netherlands, these are Belgium and Germany and they will measure a 1 for this dummy variable. All the other countries do not border the Netherlands and will therefore measure a 0 for this variable. The hypothesis for this study is that border countries will tend to have closer economies ties and therefore higher cross-border banking volumes than those countries than are not neighbours of the Netherlands.

Another special tie that a country can have with the Netherlands is via language. Countries which use the same LANGUAGE will have more trade between them then when they would not have the same language, simply because its means that there is one less barrier between them. There is only one country that share the same language with the Netherlands and that is Belgium. This country will therefore have a dummy of 1 while all other countries will have 0.

A variable that groups the Netherlands with other countries historically is that of LEGALFAMILY, where the countries belonging to this family share a common basic principles of law. Countries that are in the same legal family as the Netherlands are Belgium, France, Spain and Italy. These countries will therefore have a dummy variable of 1 and the other countries 0. The hypothesis is that countries that are in this family will have a higher volume of cross-border banking with each other than with those that are not part of the family. A positive coefficient would therefore support the hypothesis. Source: La Porta et al. (1998)

Since trade requires money transfers there might also be a link between international trade between countries and the cross-border loans and deposits between these countries. The variable TRADEVOL is brought into the study to check this link between bilateral trade and cross-border banking. A positive coefficient would indicate that trading partners have more cross-border deposits or loans when trading volume goes up. Source: IMF’s Direction of Trade Statistics, Datastream.

Similar to trade volumes are the volumes in foreign direct investment or FDI where higher bilateral investments could mean higher cross-border banking volumes. This would then be indicated by a positive coefficient. The foreign direct investments from the EU14 countries into the Netherlands are shown in the variable FDI-NL.  The investment flows from the Netherlands to the other European countries is called FDI-CUSTOMER COUNTRY (FDI_cust). The source for this variable was the DNB Statitisch Bulletin Table 12.6 Directe Investeringen.

Another time-variant explanatory variable similar to TRADEVOL and FDI is FGNBNK. It is the variable indicating the foreign bank penetration in the customer country or compared with the Netherlands. This variable states the asset share of foreign banks in the banking market of each of the EU14 countries. A higher share of foreign banks in a country could lead to more interbank trade and higher cross-border banking volumes, a positive elasticity would support this hypothesis. The source for this variable was the ECB.
Another angle to look for cross-border banking impeding and stimulating factors is with the cultural differences and similarities between countries. Hofstede (…) came up with four cultural dimensions; power distance, individualism, masculinity and uncertainty avoidance. Power distance measures the extent to which the unequal distribution of power in organizations and institutions is accepted. Individualism deals with the relationship of individuals with groups. Masculinity expresses to which extend the distribution of roles between genders is predominant. Uncertainty avoidance indicates the culture’s tolerance to unknown, surprising situations. These four combined gives each country its own CULTURE variable which is unique. The variable is a number. The more similar the countries are the more familiar and therefore more likely trade and banking partners they will be. A positive coefficient between the variable and the cross-border loan or deposit volume would then indicate higher cross-border loans and deposits volumes with more similar CULTURE. Source : Table 1 of Guiso, Sapienza and Zingales (2004).

Similar to the CULTURE variables is the TRUST variable which can be found in the World Value Survey and was first seen as a variable in a similar study by Casson (2006). The World Value Survey measured the trust levels of one country to another for only one year and is therefore not useful for this study in this form. The trust variable is more useful when seen as an indicator for each country’s tries towards the outside world. All the trust levels of the countries involved in this study were added up and this sum serves as an indicator of the level of trust the people in the country have in other countries. The more similar the trust levels are between countries the better they understand each other and the higher the cross-border banking volumes, indicated by a positive coefficient. TRUST can be used individually or summed up with the CULTURE variable. When combined with CULTURE it is best added to the other factors as the fifth factor to make one all-inclusive variable TRUST&CULTURE4. Another option is to drop one of the culture factors. One CULTURE factor of the four, namely power distance, is considered a weaker indicator. TRUST will be used to replace the power distance factor and come to the variable TRUST&CULTURE3.  Trust is based on the work of Hofstede, source:
 http://www.geertHofstede.com/hofstede_dimensions.php?culture1=86&culture2=18appeal, (Luxemburg was estimated using Germany and Belgium averages).

The last variables used in this study as possible determinants for both the cross-border loan and deposit volumes are those covering political factors. The six time-varying dimensions of governance of the World Bank have been chosen. These six variables are: voice and accountability (VOICE), political stability and absence of violence (POLSTAB), government effectiveness (GOVEFF), regulatory quality (REGQAL), rule of law (LAW) and control of corruption (CORRUP). As an overall indicator of the political situation in a country a seventh variable POL is introduced, which is simply the sum of all other political factors.  As with the cultural variables; a positive coefficient will indicate that the more similar the countries are in this respect the higher the cross-border banking volumes will be. http://info.worldbank.org/governance/wgi2007/
Several other explanatory variables can be useful when trying to model the cross-border deposit volume determinants. The deposits are insured under law in Europe, even thought the countries differ in the amount of money that is covered, they all uphold this law. The amount of money that falls under National deposit insurance could influence the decision on in which country to put the money in deposit. The hypothesis would then be that the deposit money would flow to countries where the coverage is highest and when difference is big enough. There are two different explanatory variables handling this theme. COVERAGE states the deposit insurance coverage in Euros over the years. COVRATIO divides this coverage in Euros by the deposits per capita in Euros. Source: Deposit guarantee systems: EFDI’s first report of the Interbank Deposit Protection Fund (2006).
All variables will need to be comparable in order to be able to use them in a regression analysis. This is difficult with the great differences in scale. In order to tackle this problem, all variables will be taken the natural logarithm (ln(x)) of. Variables with values of only 1 and 0 like BORDER LEGALFAMILY and LANGUAGE are not used in ln(x) form.
Before ending this sub-section on the explanatory variables it is best to have a look at the correlation between these variables. When they are too strongly correlated it will show in later analysis as both or more variables adding explanatory power to the model, while either of them would suffice. Table 1 displays the correlation matrix. The result is promising because most correlations between the explanatory variables is quite low. Several are close to one but these are not surprising. The high correlation between CULTURE4&TRUST and CULTURE3&TRUST is logical because of their great similarity in factors added up to form them. When similar explanatory variables appear significant simultaneously later in the regression analysis, then the variable with the highest significance will be chosen and the other discarded. 

Heuchemer et al (2009) noted that the country-specific variables are not able to account for specific observable and unobservable bilateral factors. They made an innovation to the literature when they created country-pair-specific measures of the variables in order to be able to compare the client countries in their own proximity to the bank country for each variable. This is done by measuring the pair wise distance or ‘dissimilarity proximity’ between countries based on all available variables. 

(6)
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ED stands for Euclidian distance and 
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 is the customer country variable, which is compared with 
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 for the Dutch version of the variable. The higher the value of the Euclidian distance, the more dissimilar is the country pair. In order to prepare the variables further for the regression analysis most of them will also be taken the natural logarithm of. 
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ln_FGNBNK_ed

ln_FGNBNK_cust

ln_COVRATIO_ed

ln_COVRATIO_cust

ln_POL_ed

ln_CORRUP_ed

ln_GOVEFF_ed

ln_POLSTAB_ed

ln_REGQAL_ed

ln_VOICE_ed

ln_LAW_ed

TRADEVOL

GDP

SIZE_GDP

REL_GDP

SIMILAR_GDP

REL_CRE

REL_DEP

REL_MON

SIMILAR_CRE

SIMILAR_DEP

SIMILAR_MON

TRUST Ln

CULTURE4&TRST ln CULTURE3&TRUST ln

CULTURE ln

ln_Distance

Legalfamily

Border

Language

COVERAGE ln

FDI_nl ln

FDI_country ln

ln_FGNBNK_ed 1

ln_FGNBNK_cust 0,81 1

ln_COVRATIO_ed 0,25 0,22 1

ln_COVRATIO_cust -0,37 -0,37 0,27 1

ln_POL_ed -0,12 -0,07 -0,02 0,16 1

ln_CORRUP_ed -0,04 -0,06 -0,15 0,18 -0,02 1

ln_GOVEFF_ed 0,07 0,08 0,33 -0,02 0,08 0,04 1

ln_POLSTAB_ed 0,00 -0,07 0,19 0,25 -0,01 0,06 0,15 1

ln_REGQAL_ed -0,20 -0,24 -0,07 0,19 0,10 0,10 0,05 0,01 1

ln_VOICE_ed -0,12 -0,12 0,06 0,46 0,18 0,40 0,16 0,13 0,24 1

ln_LAW_ed -0,06 -0,04 -0,18 -0,08 0,04 0,17 0,12 0,00 0,02 0,18 1

TRADEVOL -0,22 -0,19 0,10 0,66 0,06 0,12 -0,17 0,09 0,03 0,09 -0,08 1

GDP -0,23 -0,21 0,39 0,83 0,16 0,07 0,00 0,19 0,08 0,29 -0,17 0,79 1

SIZE_GDP -0,29 -0,28 0,36 0,86 0,15 0,14 0,03 0,27 0,11 0,36 -0,11 0,72 0,92 1

REL_GDP 0,14 0,17 -0,16 -0,04 -0,05 -0,08 -0,18 0,03 -0,09 -0,10 -0,07 0,27 -0,01 -0,07 1

SIMILAR_GDP -0,47 -0,46 -0,54 0,21 0,03 0,12 -0,21 -0,07 0,14 0,06 0,05 0,21 -0,11 -0,04 0,16 1

REL_CRED 0,14 0,18 0,00 -0,03 0,01 -0,02 0,02 -0,03 -0,10 -0,05 0,00 -0,03 0,00 0,00 -0,15 -0,12 1

REL_DEP 0,11 0,03 -0,08 -0,11 0,02 0,05 0,08 0,05 0,14 0,12 0,04 -0,05 -0,08 -0,05 -0,05 -0,09 0,12 1

REL_MONEY 0,01 0,01 -0,19 -0,11 0,00 0,08 -0,02 -0,01 0,11 0,03 0,13 0,04 -0,11 -0,14 0,02 0,08 0,17 0,56 1

SIMILAR_CRED -0,53 -0,52 -0,02 0,37 0,10 0,08 -0,03 0,06 0,12 0,01 0,00 0,28 0,21 0,28 -0,22 0,52 -0,07 -0,16 -0,06 1

SIMILAR_DEP -0,42 -0,41 -0,55 0,50 0,09 0,16 -0,37 -0,02 0,14 0,24 0,07 0,43 0,25 0,27 0,18 0,64 -0,01 -0,06 0,00 0,25 1

SIMILAR_MON -0,16 -0,17 -0,31 0,47 0,08 0,26 -0,16 0,04 0,13 0,56 0,10 0,30 0,30 0,34 0,06 0,24 0,05 0,05 0,01 -0,07 0,65 1

TRUST Ln 0,14 0,19 0,31 0,27 0,13 0,20 0,27 0,10 0,22 0,60 0,08 0,18 0,33 0,32 -0,05 -0,21 0,01 0,20 0,13 -0,11 -0,14 0,26 1

CULTURE4&TRUST ln 0,26 0,24 0,02 -0,54 -0,09 -0,03 0,14 -0,10 -0,02 0,02 0,14 -0,52 -0,63 -0,58 -0,01 -0,10 -0,01 0,07 0,01 -0,24 -0,32 0,04 0,05 1

CULTURE3&TRUST ln 0,28 0,26 0,22 -0,32 -0,04 0,05 0,23 -0,02 0,02 0,23 0,12 -0,42 -0,39 -0,34 -0,09 -0,25 -0,01 0,09 -0,02 -0,28 -0,38 0,19 0,29 0,93 1

CULTURE ln -0,02 0,02 -0,18 0,03 0,15 0,24 0,14 0,00 0,26 0,61 0,36 -0,11 -0,04 0,00 -0,08 -0,04 -0,05 0,25 0,20 -0,20 0,10 0,40 0,71 0,20 0,32 1

ln_Distance -0,46 -0,49 -0,46 0,14 0,11 0,22 -0,10 -0,01 0,20 0,12 0,21 -0,23 -0,14 -0,03 -0,31 0,38 -0,12 -0,08 -0,08 0,23 0,44 0,12 -0,33 -0,21 -0,25 0,09 1

Legalfamily -0,37 -0,35 0,11 0,55 0,09 0,35 0,15 0,14 0,26 0,40 0,24 0,44 0,31 0,40 0,03 0,33 -0,21 0,03 0,16 0,47 0,18 0,27 0,32 -0,03 0,08 0,26 0,03 1

Border -0,03 0,00 -0,12 0,03 0,06 0,06 -0,08 -0,08 0,08 -0,03 -0,07 0,60 0,33 0,20 0,33 0,05 -0,10 0,15 0,24 -0,08 0,11 0,18 0,21 -0,06 -0,07 0,06 -0,38 0,19 1

Language 0,10 0,12 -0,21 -0,15 -0,06 0,10 -0,07 -0,08 0,08 -0,02 0,10 0,32 -0,15 -0,18 0,44 0,25 -0,13 0,17 0,32 -0,05 0,08 0,12 0,14 0,32 0,21 0,18 -0,44 0,44 0,68 1

COVERAGE ln -0,06 -0,09 0,20 0,41 -0,04 -0,14 -0,16 0,05 -0,05 -0,09 -0,08 0,08 0,16 0,20 -0,09 0,02 0,16 -0,21 -0,26 0,19 0,32 0,06 -0,38 -0,08 -0,11 -0,40 0,21 0,00 -0,46 -0,32 1

FDI_nl ln 0,17 0,16 0,39 0,19 -0,09 -0,03 0,01 0,08 -0,15 -0,21 -0,18 0,56 0,43 0,37 0,21 -0,26 0,01 0,03 0,09 -0,01 -0,18 -0,16 0,08 -0,28 -0,22 -0,36 -0,55 0,19 0,39 0,26 0,04 1

FDI_country ln 0,12 0,15 0,40 0,39 0,00 0,07 0,10 0,18 0,00 0,10 -0,06 0,62 0,55 0,52 0,21 -0,17 -0,02 0,03 0,06 0,03 -0,09 0,04 0,44 -0,27 -0,12 0,02 -0,50 0,41 0,39 0,30 -0,08 0,66 1



3.3 Methodological steps of analysis
During the following steps the methodological steps of analysis will be explained and portrayed in context of their part in the big picture. In order to be able to run the regression analysis to determine the main stimulating and impeding factors of cross-border banking several choices need to be made based on other analysis. The steps are put in the sequence they are in order to show the steps of this analysis process in its most logical order. Throughout the analysis process both deposits and loans in the all three sectors (private, government and banking) will be described.  

Step 1
Cross-border banking growth
This step is described in paragraph 3.4. During this first step there will be the first and most basic analysis. The analysis will focus on the dataset on cross-border deposits and loans. The first question to be answered will be how important cross-border banking is compared to the domestic equivalent. This and other questions need to be answered for both deposits and loans for all three sectors. Then other basic questions about the loans and deposits, like development over the years and distribution according to mean and median will be answered, in order to get insight in the growth and skewness of the data. 

Step 2
Variables analysis


After the data on loans and deposits has been given its first look it is time to confront it for the first time with the explanatory variables in paragraph 3.5. The main question to be answered here is which variables are likely to be a strong influence on the cross-border loans and deposits. This will be done by selecting the countries with the most and the least cross-border loans or deposits in the beginning of the timeline and confronting them with their equivalents on the other end of the timeline. This way it is possible to see the first possible strong determinants for later analysis and select those that probably will have no effect on cross-border banking of each sector.

Step 3
Baseline analysis

The next step is that of baseline analysis and the first step into regression analysis. The whole regression analysis will be discussed in Chapter 4. The baseline model is shown in the equation underneath (7) and based on the one used by Heuchemer et al. (2008).

(7)
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The baseline model will rely on the SIZE, REL and SIMILAR variables since they are the most likely to be valuable variables theoretically. Here a decision has to be made on which baseline variables and which kind of analysis will be used in the later regression analysis. The variables REL and SIMILAR can be based on GDP, or on one of the three financial development factors. During this step the best two out of the four possible factors will be chosen. The choice on which is the best, will be made using all of these factors in a fixed effects model, an Arellano-Bond dynamic model and a linear regression model. This first step also provides the first insight on the usefulness of the variables in determining the cross-border banking volumes. The three sectors are studied separately and can therefore provide very diverse answers in this step.

Step 4 Choosing preferred variables

After choosing the two best baseline models and the analysis, it is time to select the other variables that are best suited to explain cross-border deposits and loans volumes for all three sectors. This is done by running all the variables as complementary variables to each of the best baseline models for all three sectors. 

Step 5
Regression analyses with preferred model

This last step in the analysis will investigate the preferred variables all together with the best baseline model. This step will also conclusively show which baseline model of the remaining two is the one that performs best. The concluding analysis will put into words how the cross-border deposit and loan volumes at Dutch banks are influenced by the remaining variables. 

3.4 Preliminary Analysis of loans and deposits
This section contains the first analysis of the data, previously introduced as step 1. This section will try to assess the importance of cross-border banking for banks operating in the Netherlands. Further analysis in this section will also look into the distribution of cross-border banking over the EU14 countries. The sub-section will end with a first confrontation with the explanatory variables and a preliminary conclusion on their relationship with the data on deposits and loans.

In order to assess the importance of cross-border loans and deposits compared to their domestic equivalents, the first thing to do is to look at the absolute value of the loans and deposits. Table 1 gives these values for the timeline of 1998 until 2008. Several conclusions can be made based on the data in the table. First is it clear that the private sector is responsible for the highest values overall in both the deposit and the loans market. The government sector is the smallest market and most the erratic proportionally. 

In order to see the development of the cross-border loans and deposits of each sector it is best to use indexed data and graphs. The data is indexes to the year 1998. The private sector has seen a rapid growth in cross-border loans. The growth of domestic loans and deposits is less spectacular because of its much larger volume in 1998. Cross-border loans grew in the last eleven years from being 24 times smaller to being merely ten times smaller than domestic loans. This can be seen as a spectacular growth, especially considering that that domestic market doubled in the last eleven years. Cross-border deposits have seen a less impressive growth but started off with a higher volume and ended up on similar levels to the loans. The cross-border deposits have had a sharp downturn in volumes in the year 2004. Belgian, and British depositors withdrew 17 billion euro of their deposits, while French, Italians and Luxembourgian added more deposits added little more than 2 billion euro.  Because some countries withdraw and others deposit an explanation probably is not found in the banking sector of the Netherlands but in country specific factors. 

[image: image12.wmf]Table 2. Absolute value of loans and deposits on the balance sheets of banks operating the Netherlands*

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

Panel A: Private sector

loans to EU14

16,2

17,1

19,2

21,7

23,9

27,6

37,4

41,7

51,9

77,1

91,6

loans to NL

383,9

436,7

481,2

538,3

630,9

614,0

664,2

732,7

791,4

840,6

877,0

EU14/NL

4%

4%

4%

4%

4%

4%

6%

6%

7%

9%

10%

deposits of EU14

29,0

33,7

39,8

49,1

57,8

53,1

41,9

48,2

56,8

76,7

86,0

deposits of NL

304,5

351,4

343,7

377,3

411,3

422,1

456,4

490,2

546,2

608,7

680,7

EU14/NL

10%

10%

12%

13%

14%

13%

9%

10%

10%

13%

13%

Panel B: Government sector

loans to EU14

1,7

1,3

2,9

0,8

2,6

2,6

1,5

1,1

1,7

2,2

2,6

loans to NL

35,0

32,9

29,5

29,3

32,1

33,1

35,0

37,2

37,6

37,7

39,2

EU14/NL

5%

4%

10%

3%

8%

8%

4%

3%

5%

6%

7%

deposits of EU14

0,3

0,2

0,2

0,2

0,2

0,5

0,9

1,5

2,4

2,7

1,3

deposits of NL

9,5

10,0

11,7

12,2

11,7

10,2

10,1

10,4

9,6

11,5

21,9

EU14/NL

3%

2%

2%

2%

2%

5%

9%

15%

25%

23%

6%

Panel C: Banking sector

loans to EU14

99,7

116,3

130,8

155,9

168,5

184,5

207,1

253,8

312,2

400,5

388,1

loans to NL

81,0

89,1

126,0

146,5

138,9

159,7

180,4

103,1

19,7

27,7

35,9

EU14/NL

123%

131%

104%

106%

121%

115%

115%

246%

1582%

1444%

1082%

deposits of EU14

93,9

113,1

123,0

131,1

142,0

152,2

199,1

240,3

259,7

323,8

370,0

deposits of NL

81,4

88,7

126,6

152,0

148,2

157,8

184,6

99,2

17,0

19,9

23,7

EU14/NL

115%

128%

97%

86%

96%

96%

108%

242%

1526%

1625%

1564%

* in billions of euro and only including the balance sheets of banks reporting to the central bank in forms 8001 and 9001



Chart 1. Loans given by banks in the Netherlands, private sector
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Chart 2. Deposits at banks in the Netherlands, private sector
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The government sector cannot be analyzed in the same way as the private sector because of its erratic nature and relative low volumes compared to the other sectors. The domestic loans and deposits are much more constant. However, this does not make this sector less interesting to investigate in later regression analysis. In the country specific data can be found that it was mainly German borrowers that were responsible for the ups and downs in the graph. It is because of the size of the loans compared to the total market that the graph reacts so violently. This is also true for the deposit market in the government sector. There Germany and Sweden withdrew €1,3 billion in 2008 and with that caused a big break in the trend. 
Chart 3. Loans given by banks in the Netherlands, government sector
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Chart 4. Deposits at banks in the Netherlands, government sector
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Charts 5 and 6, on the deposits and loans of the banking sector, show a different story altogether. The cross-border loans and deposits show a rapid and fluent growth over the past eleven years. The graph on domestic loans and deposits however shows a clear turning point in growth between 2004 and 2006. The explanation for this can be found in reporting decisions of one bank, with a clear domestic focus of activities, which changed its reporting from an unconsolidated to a consolidated one. This study works with yearly averages. Because of this the transition in reporting techniques which took place within one year is now shown as a two-year decline in volume. The line for both domestic deposits and loans would probably flow much smoother and flatter had this change in reporting not happened within the period of study. For later analysis this reporting transition will be of no consequence, because it will focus only on cross-border loans and deposits. When returning to the analysis of the cross-border loans and deposits, the most important conclusion is that cross-border banking is much more important for the banking sector than domestic banking, considering the volumes in the market.
Chart 5. Loans given by banks in the Netherlands, banking sector
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Chart 6. Deposits at banks in the Netherlands, banking sector
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This part of the preliminary analysis produced the conclusion that cross-border banking has gained importance over the last eleven years in both the private and banking sectors and therefore warrants further analysis in this study necessary. The growth is less convincing for the government sector, but this sector still shows good potential for further analysis on its development’s relation with the explanatory variables.

In order to be able to say more about the data, one has to analyze the figures on a deeper level. A good method here is to look at the averages and median of the EU14 data in order to find out more about the distribution of cross-border loan or deposit volume within the group. Another useful method is comparing the growth levels of the loan and deposit volumes with the growth of the economy as a whole, with the use of GDPs of the bank or customer countries. Below are tables 3, 4 and 5 with the analysis for each of the three sectors. 

Table 3 shows the private sector cross-border loan and deposits volumes. The distribution of both loans and deposits is right skewed, as can be seen in a higher average than mean. This indicates that a big proportion of the total cross-border deposit and loan volumes are linked to just a few customer countries. The table also shows that the cross-border loan and deposits volumes grew faster over the last eleven years than did the GDPs of either the bank or the average customer countries. This is made clear by the rising percentages of deposit or loan volume in percentages of GDP of either bank or customer country. The equal or higher growth in percentages of the customer country than for the bank country equivalent, for the period as a whole, indicates that the customer countries are larger economies.

[image: image19.emf]Table 3 Cross-border loan and deposit volumes in the private sector

total

mean median

in millions 

of euro

in millions 

of euro

in %of 

GDP of 

bank 

country

in % of 

GDP of 

customer 

country

in millions 

of euro

in %of 

GDP of 

bank 

country

in % of 

GDP of 

customer 

country

number of 

country 

pairs

cross-border loans

year

1998 16.232        1.159          0,3% 0,5% 436             0,1% 0,1% 14

1999 17.108        1.222          0,3% 0,6% 410             0,1% 0,1% 14

2000 19.204        1.372          0,3% 0,5% 442             0,1% 0,1% 14

2001 21.676        1.548          0,4% 0,6% 642             0,1% 0,2% 14

2002 23.862        1.704          0,4% 0,7% 606             0,1% 0,2% 14

2003 27.595        1.971          0,4% 1,0% 717             0,2% 0,2% 14

2004 37.373        2.669          0,5% 1,3% 914             0,2% 0,2% 14

2005 41.713        2.980          0,6% 1,2% 1.017          0,2% 0,2% 14

2006 51.850        3.704          0,7% 1,3% 1.312          0,2% 0,2% 14

2007 77.076        5.505          1,0% 1,9% 2.000          0,4% 0,2% 14

2008 91.645        6.546          1,1% 3,2% 4.155          0,7% 0,3% 14

1998 to 2008 2.762          0,6% 1,2% 717             0,2% 0,2% 154

cross-border deposits

year

1998 29.010        2.072          0,6% 0,9% 422             0,1% 0,2% 14

1999 33.746        2.410          0,6% 1,1% 370             0,1% 0,2% 14

2000 39.758        2.840          0,7% 1,0% 384             0,1% 0,2% 14

2001 49.053        3.504          0,8% 1,0% 508             0,1% 0,2% 14

2002 57.805        4.129          0,9% 1,1% 807             0,2% 0,2% 14

2003 53.114        3.794          0,8% 1,0% 887             0,2% 0,2% 14

2004 41.894        2.992          0,6% 1,2% 1.193          0,2% 0,2% 14

2005 48.218        3.444          0,7% 1,1% 983             0,2% 0,2% 14

2006 56.837        4.060          0,8% 1,0% 966             0,2% 0,2% 14

2007 76.748        5.482          1,0% 1,6% 1.771          0,3% 0,4% 14

2008 85.969        6.141          1,1% 1,7% 1.348          0,2% 0,3% 14

1998 to 2008 3.715          0,8% 1,2% 887             0,2% 0,2% 154


Table 4 on the cross-border loan and deposit volume distribution analysis in the government sector is not giving a lot of new insight into the comparisons with GDPs, because the volume is too small. The distribution of cross-border loans is quite skewed as can be seen by comparing mean and median. Since the median is the smaller of the two (by a factor 5 over the period as a whole), the distribution shows that banks give out loans in significant volumes to only very few countries. Cross-border deposits are also right skewed but a factor cannot be given because of medians to close to zero on a number of years. 

[image: image20.emf]Table 4. Cross-border loan and deposit volumes in the government sector

total

mean median

in millions 

of euro

in millions 

of euro

in %of 

GDP of 

bank 

country

in % of 

GDP of 

customer 

country

in millions 

of euro

in %of 

GDP of 

bank 

country

in % of 

GDP of 

customer 

country

number of 

country 

pairs

cross-border loans

year

1998 1.659          118             0,034% 0,038% 39               0,011% 0,022% 14

1999 1.323          95               0,025% 0,033% 25               0,007% 0,016% 14

2000 2.927          209             0,052% 0,035% 30               0,007% 0,015% 14

2001 800             57               0,013% 0,024% 28               0,007% 0,006% 14

2002 2.591          185             0,042% 0,038% 27               0,006% 0,011% 14

2003 2.565          183             0,038% 0,027% 22               0,005% 0,010% 14

2004 1.512          108             0,022% 0,017% 18               0,004% 0,012% 14

2005 1.116          80               0,016% 0,019% 34               0,007% 0,010% 14

2006 1.717          123             0,023% 0,042% 14               0,003% 0,003% 14

2007 2.199          157             0,028% 0,055% 21               0,004% 0,005% 14

2008 2.625          187             0,032% 0,041% 1                 0,000% 0,001% 14

1998 to 2008 137             0,030% 0,033% 25               0,006% 0,010% 154

cross-border deposits

year

1998 266             19               0,005% 0,004% 1                 0,000% 0,000% 14

1999 150             11               0,003% 0,002% -             0,000% 0,000% 14

2000 245             18               0,004% 0,008% -             0,000% 0,000% 14

2001 232             17               0,004% 0,005% -             0,000% 0,000% 14

2002 203             14               0,003% 0,003% -             0,000% 0,000% 14

2003 522             37               0,008% 0,017% -             0,000% 0,000% 14

2004 917             66               0,013% 0,017% -             0,000% 0,000% 14

2005 1.520          109             0,021% 0,034% 7                 0,001% 0,002% 14

2006 2.389          171             0,032% 0,022% 24               0,005% 0,003% 14

2007 2.666          190             0,034% 0,025% 25               0,004% 0,005% 14

2008 1.287          92               0,016% 0,012% 9                 0,002% 0,004% 14

1998 to 2008 68               0,013% 0,013% -             0,000% 0,000% 154


The banking sector in table 5 has similar conclusions about the distribution of the cross-border banking volumes, with mean much larger than median and therefore right skewed. As it did with the private sector have the cross-border loan and deposit volumes grown faster than the GDPs of the bank country or the average customer country. The cross-border deposits in percentage of GDP of the customer country are higher than when compared to the bank country equivalent. This shows that the customer countries with the highest cross-border banking volumes are on average bigger economies. 
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country
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of euro
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country
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country 

pairs

cross-border loans

year

1998 99.700        7.121          2,0% 3,9% 4.043          1,1% 0,7% 14

1999 116.273      8.305          2,2% 3,6% 3.942          1,0% 0,8% 14

2000 130.811      9.344          2,3% 2,7% 2.102          0,5% 0,8% 14

2001 155.889      11.135        2,6% 2,5% 1.990          0,5% 0,9% 14

2002 168.538      12.038        2,7% 2,3% 1.764          0,4% 0,7% 14

2003 184.458      13.176        2,8% 2,4% 1.838          0,4% 0,6% 14

2004 206.593      14.757        3,0% 2,8% 2.614          0,5% 0,5% 14

2005 253.764      18.126        3,6% 3,1% 3.533          0,7% 0,6% 14

2006 312.197      22.300        4,2% 3,2% 5.505          1,0% 0,6% 14

2007 400.452      28.604        5,1% 3,7% 6.391          1,1% 0,9% 14

2008 388.100      27.721        4,8% 4,6% 9.271          1,6% 1,2% 14

1998 to 2008 15.693        3,2% 3,2% 3.533          0,7% 0,7% 154

cross-border deposits

year

1998 93.857        6.704          1,9% 5,2% 3.434          1,0% 0,7% 14

1999 113.099      8.079          2,2% 4,5% 3.534          0,9% 0,9% 14

2000 123.044      8.789          2,2% 3,4% 2.454          0,6% 0,3% 14

2001 131.065      9.362          2,2% 3,5% 3.307          0,8% 0,5% 14

2002 141.975      10.141        2,3% 3,7% 4.777          1,1% 0,7% 14

2003 152.160      10.869        2,3% 4,2% 3.463          0,7% 0,7% 14

2004 199.082      14.220        2,9% 4,9% 4.620          0,9% 0,9% 14

2005 240.253      17.161        3,4% 4,5% 5.432          1,1% 1,1% 14

2006 259.744      18.553        3,5% 3,8% 5.613          1,1% 1,1% 14

2007 323.830      23.131        4,1% 5,0% 6.892          1,2% 1,2% 14

2008 369.983      26.427        4,6% 6,5% 7.365          1,3% 1,3% 14

1998 to 2008 13.949        2,9% 4,5% 4.620          1,0% 0,9% 154


Next we analyze the relation of the bank data with the explanatory variables. This analysis will shed more light onto the differences between the different customer countries and how their cross-border banking volumes could be explained with the explanatory variables. It will make it possible to predict the importance of these variables. The analysis will be done by grouping the countries and comparing the group of the three countries with the least cross-border banking trade with the banks in the Netherlands, to a group of three countries with the most cross-border banking trade. In order to be able to see development, this grouping is done for the year 1998 and the year 2008, so that we can see the difference over time. The averages of these groups of three with their scores on each of the variables are put together in a table for each sector. With each of the tables there will be a short text on the findings.
3.5
Finding potential determinants of cross-border loans and deposits
This paragraph will discuss the analysis of step 2. In table 6 we show the national differences in cross-border banking. There is a big difference in the volume of cross-border loans and deposits of the three countries with the highest cross-border loan volumes and the three countries with the least, and the difference remains big over time.  The countries with higher cross-border loan volumes have up to a hundred times more volume than the countries with the least cross-border loan trade. Indicating there are clear favorite trading partners for cross-border banking. 
The GDP of the customer country of the countries with the highest cross-border loan volumes are bigger economies than those countries with the lowest volume. And the countries with the highest volumes are always bigger economies on average than the economy of the Netherlands while the bottom three are on average smaller than the bank country. In 1998 Italy was part of the bottom three countries in cross-border loan volumes which lifted the average GPD level above that of the Netherlands. The GDP analysis indicates that the explanatory variable SIZE is a good predictor of cross-border banking volumes. The higher the GDP of the country the most likely it is to have higher cross-border banking volumes. 
Several explanatory variables do not show any significant difference between bottoms three and top three countries or any consistency over time. These are therefore not relevant and shall not be named here, but can be found in the tables of the sector. The next variable that does show a distinction between the top and bottom three is FDI to the Netherlands.  The countries that invest more into the Netherlands also tend to take higher loan and deposit volumes at the banks in there. This pattern is consistent over time and is even growing. That the countries that take foreign direct investment from companies in the Netherlands also have higher loans and deposit is made clear with the variable FDI to customer country.
 A very positive contributor to the cross-border banking volume seems to be when the country belongs to a common group with the Netherlands. Common legal family, common border and common language are all strong positive determinants for cross-border loan and deposit volumes. When looking at common language, this is mainly because Belgium is always in the top three, which is also a border country and belongs to the same legal family. This country has a strong influence here which should be kept in mind. Distance clearly is negatively correlated with the cross-border banking volumes, as was predicted earlier in the chapter. The bottom three countries are much further distanced from the Dutch capital than the top three. This therefore can turn out to be a determinant for cross-border banking. The Trust variable shows that cross-border deposit volumes tend to be higher with countries that on are less similar in trust levels.
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cross-border loans cross border deposits

1998 2008 1998 2008

mean across all observations in top-three for variable:

bottom 

three 

countries

top three 

countrie

s

bottom 

three 

countries

top three 

countries

bottom 

three 

countries

top three 

countries

bottom 

three 

countries

top three 

countries

cross-border loans and deposits

loans or deposits as annual cross-border loan volume (mln euro) 63 3917 220 19193 106 7781 423 21702

economic mass

GDP of customer country (in billions of euro 453 931 231 797 135 1137 213 1554

GDP of bank country (in billions of euro) 352 352 579 579 352 352 579 579

total of GDP of bank and customer country (in billions of euro) 805 1282 810 1376 487 1489 792 2133

financial development

market share of foreign banks in bank country 0,07 0,07 0,20 0,20 0,07 0,07 0,20 0,20

market share of foreign banks in customer country 0,11 0,30 0,33 0,33 0,11 0,28 0,32 0,26

market share of foreign banksED 0,07 0,23 0,19 0,20 0,07 0,23 0,18 0,14

FDI to the Netherlands 6,11 9,45 6,15 10,59 6,35 10,91 5,42 10,91

FDI to the customer countries 7,40 9,85 6,59 10,40 6,64 11,03 6,75 11,03

deposit insurance coverage in euro for bank country 20000 20000 20000 20000

deposit insurance coverage in euro for customer country 23333 28206 28333 28206

geographic, cultural and political features

common legal familyD 0,33 0,67 0,00 0,33 0,00 0,33 0,00 0,33

common borderD 0,00 0,33 0,00 0,33 0,00 0,67 0,00 0,67

common languageD 0,00 0,33 0,00 0,33 0,00 0,33 0,00 0,33

distance in km between capital cities 1366 320 1532 429 1432 370 1429 370

cultureED 4,81 4,58 4,57 4,55 4,52 4,51 4,29 4,51

trustED 3,49 3,47 2,46 3,32 2,56 3,34 2,03 3,34

World Bank's worldwide governance indicators:

overall political riskED 2,12 2,66 3,16 1,42 1,79 1,88 2,93 1,43

control of corruptionED 0,87 0,48 0,95 0,72 0,40 0,30 0,81 0,73

government effectivenessED 0,75 0,41 0,48 0,11 0,43 0,25 0,58 0,11

political stability and absence of violenceED 0,35 0,53 0,51 0,26 0,19 0,38 0,38 0,19

regulatory qualityED 0,70 0,57 0,52 0,15 0,40 0,45 0,47 0,24

voice and accountabilityED 0,29 0,35 0,25 0,09 0,15 0,28 0,22 0,09

rule of lawED 0,52 0,32 0,45 0,09 0,23 0,23 0,46 0,07

Note: Top threes are formed based on cross-border loan or deposit volume. Subscript D indicates a dummy variable, 

subscript ED indicates that the variable is measured as the Euclidian distance between the customer and bank country.

 Higher Euclidian distances indicate differences between countries.


Several cultural variables show that when taking individually they can be determinants for the cross-border banking volumes. These cultural variables are all negative determinants indicating that less cultural differences enhance cross-border banking. Control of corruption and government effectiveness are determinants for both cross-border loans and deposits. Rule of law shows this as well but also shows that the difference is much clearer in 2008 than in 1998. Regulatory quality is only showing promise as a determinant for cross-border deposits. 

Table 7 shows a similar analysis when looking for the determinants for cross-border banking volumes in the government sector. In this sector the differences are as big as can be with the countries with the lowest cross-border loan or deposit volumes have no loans or deposits at all. Since there were between three and six countries without any loans or deposits in the years 1998 or 2008 the average was taken of all of those countries instead of just three. Taking the average of a higher number of countries for the bottom three can have its effect on the rest of the analysis and should be kept in mind. As with the private sector does GDP seem to be a positive determinant and will a higher value for SIZE mean that the cross-border banking volumes go up. The foreign direct investment flows to and from the Netherlands are mostly important for the cross-border deposit volumes, which favor the country with high incoming and outgoing FDI with the Netherlands. Belonging to a common legal family with the Netherlands is not a leading to higher cross-border banking volumes in the government sector. Having a common border and a common language however still can indicate higher cross-border loan and deposit volumes. The explanatory variable distance shows that the further away the capital of the country is the lower the cross-border banking volumes will be. The cultural explanatory variables again favor smaller differences with higher cross-border banking volumes. For cross-border loans the volumes are higher for those countries with small differences in government effectiveness and political stability. Cross-border deposits will have higher volumes with countries that are more similar in overall political differences, political stability, regulatory quality and rule of law.
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cross-border loans cross border deposits

1998 2008 1998 2008

mean across all observations in top-three for variable:

bottom 

three 

countries

top three 

countries

bottom 

three 

countries

top three 

countries

bottom 

three 

countries

top three 

countries

bottom 

three 

countries

top three 

countries

cross-border loans and deposits

loans or deposits as annual cross-border loan volume (mln euro) 0 440 0 812 0 77 0 325

economic mass

GDP of customer country (in billions of euro 463 776 526 1011 140 708 532 1554

GDP of bank country (in billions of euro) 352 352 579 579 352 352 579 579

total of GDP of bank and customer country (in billions of euro) 814 1128 1105 1590 492 1059 1111 2133

financial development

market share of foreign banks in bank country 0,07 0,07 0,20 0,20 0,07 0,07 0,20 0,20

market share of foreign banks in customer country 0,56 0,11 0,14 0,18 0,11 0,34 0,19 0,26

market share of foreign banksED 0,50 0,09 0,05 0,06 0,05 0,31 0,08 0,15

FDI to the Netherlands 7,77 8,62 8,21 8,09 6,00 9,84 8,90 10,91

FDI to the customer countries 8,14 8,62 8,24 9,87 7,20 8,13 9,05 11,03

deposit insurance coverage in euro for bank country 20000 20000 20000 20000

deposit insurance coverage in euro for customer country 29000 19333 26000 28206

geographic, cultural and political features

common legal familyD 0,00 0,33 0,33 0,33 0,00 0,00 0,33 0,33

common borderD 0,00 0,67 0,00 0,67 0,00 0,33 0,00 0,67

common languageD 0,00 0,33 0,00 0,33 0,00 0,00 0,00 0,33

distance in km between capital cities 846 560 1119 971 1455 609 1295 320

cultureED 4,57 4,67 4,41 4,75 4,35 4,53 4,52 4,51

trustED 3,62 3,28 2,94 3,39 2,37 3,33 3,16 3,34

World Bank's worldwide governance indicators:

overall political riskED 2,16 2,00 3,24 3,31 2,43 1,70 3,25 1,43

control of corruptionED 0,36 0,38 0,78 1,30 0,49 0,19 0,87 0,73

government effectivenessED 0,79 0,33 0,78 0,54 0,48 0,72 0,72 0,11

political stability and absence of violenceED 0,27 0,25 0,49 0,22 0,38 0,11 0,47 0,19

regulatory qualityED 0,35 0,58 0,49 0,57 0,52 0,43 0,48 0,24

voice and accountabilityED 0,20 0,24 0,18 0,23 0,18 0,20 0,19 0,09

rule of lawED 0,20 0,23 0,53 0,45 0,37 0,05 0,52 0,07

Note: Top threes are formed based on cross-border loan or deposit volume. 

Subscript D indicates a dummy variable, subscript ED indicates that the variable is measured as the Euclidian distance betweenthe customer and bank country.

Higher Euclidian distances indicate differences between countries.When several countries have zero the average is taken of all of these.


The banking sector is analyzed in table 8. Because this is the third sector with a similar analysis, this will be done briefly. The banking sectors cross-border deposits and loans know great differences between the volumes of the top three trading partners and the bottom three. In this sector the SIZE of the country matters too, with the bigger economies having the higher cross-border banking volumes. Countries with high cross-border banking volumes also tend to be the countries that sent the most FDI to the Netherlands and receive the most FDI from the Netherlands. This is a clear positive relationship for both FDI variables. Having a common legal family, common border or a common language are all positive determinants of the cross-border banking volume. As in other sectors has distance a negative relationship with the cross-border deposit and loans volume. Trust appears to be an important positive indicator for this sector, with higher cross-border banking volumes for countries that show less similar trust levels to the Netherlands. Overall political risk, on the other hand, is a good example of a negative indicator for cross-border deposit and loans volumes. Government effectiveness, political stability and absence of violence, regulatory accountability and rule of law are all explanatory cultural variables where cross-border deposit and loan volume are higher when countries are more similar and the Euclidian Distance is shortest.
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cross-border loans cross border deposits

1998 2008 1998 2008

mean across all observations in top-three for variable:

bottom 

three 

countries

top three 

countries

bottom 

three 

countries

top three 

countries

bottom 

three 

countries

top three 

countries

bottom 

three 

countries

top three 

countries

cross-border loans and deposits

loans or deposits as annual cross-border loan volume (mln euro) 593 22177 383 104225 343 21483 609 100697

economic mass

GDP of customer country (in billions of euro 108 1495 204 851 135 1495 213 1554

GDP of bank country (in billions of euro) 352 352 579 579 352 352 579 579

total of GDP of bank and customer country (in bln euro) 460 1847 783 1430 487 1847 792 2133

financial development

market share of foreign banks in bank country 0,07 0,07 0,20 0,20 0,07 0,07 0,20 0,20

market share of foreign banks in customer country 0,14 0,22 0,33 0,26 0,08 0,22 0,32 0,26

market share of foreign banksED 0,07 0,17 0,19 0,15 0,03 0,17 0,18 0,15

FDI to the Netherlands 5,04 9,40 7,23 10,91 6,16 10,88 6,17 10,91

FDI to the customer countries 6,48 9,62 8,25 10,87 6,69 10,83 6,75 10,87

deposit insurance coverage in euro for bank country 20000 20000 20000 20000

deposit insurance coverage in euro for customer country 24000 44873 28333 45539

geographic, cultural and political features

common legal familyD 0,00 0,33 0,00 0,67 0,00 0,33 0,00 0,67

common borderD 0 0,33 0 0,33 0 0,33 0 0,33

common languageD 0 0,00 0 0,33 0 0,00 0 0,33

distance in km between capital cities 1842 455 1432 320 1597 455 1429 320

cultureED 4,60 4,47 4,52 4,58 4,24 4,47 4,29 4,58

trustED 2,67 3,42 2,56 3,47 2,00 3,42 2,03 3,42

World Bank's worldwide governance indicators:

overall political riskED 3,53 2,15 2,29 2,14 2,71 2,15 2,93 2,14

control of corruptionED 0,81 0,27 0,61 0,92 0,53 0,27 0,81 0,92

government effectivenessED 0,72 0,38 0,31 0,25 0,49 0,38 0,58 0,25

political stability and absence of violenceED 0,53 0,45 0,44 0,24 0,48 0,45 0,38 0,24

regulatory qualityED 0,62 0,49 0,45 0,35 0,59 0,49 0,47 0,35

voice and accountabilityED 0,25 0,36 0,14 0,15 0,21 0,36 0,22 0,15

rule of lawED 0,60 0,20 0,34 0,22 0,41 0,20 0,46 0,22

Note: Top threes are formed based on cross-border loan or deposit volumes. 

Subscript D indicates a dummy variable, subscript ED indicates that the variable is measured as the Euclidian distance between the customer and bank country. 

Higher Euclidian distances indicate differences between countries.


Chapter 4.
Empirical Analysis

In this chapter the regression analysis of each of the sectors will be discussed separately. At the end of the chapter a comparison of the results will be made. Each of the sector analyses is subdivided according to the sequence of the analysis as outlined in section 3.3 (i.e. step 3, 4 and 5). The analysis starts with the search for the best baseline model and the best regression analysis.

The baseline model is a set of explanatory variables which are the most basic and all-round variables. These variables are SIZE, SIMILAR and REL. Size will be based on GDP as discussed in the previous chapter. Whether GDP or one of the financial development proxies is the best basis for SIMILAR and REL will be depend on the outcome of the baseline analyses of each sector. The analysis will be done by running the different regressions in different calibrations of dummies and then choosing the model with best fit. The best result will be the model with the highest adjusted R². Adjusted R² gives a measure of how the dependent variables are explained by the model. In order to have a reference and a margin of error for this analysis the best and second best models will be chosen. 

The decision on which regression analysis is best suited for the data and the variables can be made using the same analysis as for the baseline model but focussing on which regression produces the best results. This analysis will be done with three different regressions, namely; a fixed-effects panel model, the Arellano-Bond model and the Least Square Dummy Variable (LSDV) model. The first one is an estimator for the variables in a panel data analysis which uses time dummies that can be correlated with the data. The Arellano-Bond is a dynamic model, where future values can depend on future scenarios, the variables are not post-determined. The LSDV regression is an ordinary least squares (OLS) regression model with country and time dummy as explaining variables.  Again the adjusted R² is a deciding factor but also the amount for variables and country or time dummies used. When too much has been explained by the dummies, when too many dummies are significant, the usefulness of explanatory variables analysis is less.  

With the chosen baseline models and regression analysis for both cross-border loan and deposit volumes for each of the sector, the regression analysis is taken to the next level. In that step, one by one the remaining explanatory variables will be added to the baseline model and run through the chosen regression. This way the most useful of the explanatory variables can be selected. These newly selected variables and their baseline model will be run together through the preferred regression models. After that the conclusions about how the cross-border banking volumes are influenced can finally be drawn up. The conclusions of each sector are then confronted with each other in the last sub-section of this chapter.

4.1 Regression Results on Private Sector Loans and Deposits

This section will be divided in an analysis for the cross-border loan volumes and one for the cross-border deposit volumes. 

Cross-border loan volumes

The results of the cross-border loan volume baseline model selection analysis are presented in table 9. The table show results with or without time dummies, except for the LSDV where its main attractiveness for the study is the fact that it uses dummies. All three models use SIZE, SIMILAR and REL. DISTANCE and BORDER are also added to all models but are only useful in the LSDV model. The fixed effects and the dynamic model drop these variables. BORDER and DISTANCE are dropped because they remain constant over time which makes it not interesting in these models. 
A model with the time dummies excluded means it depends solely on the other explanatory variables selected and the constant. While a model with the time dummies included enables it to explain for time specific effects. The fixed effects model with SIMILAR and REL using GDP as proxy had the highest adjusted R-square both with and without using time dummies and will therefore be used as a baseline model. All the three explanatory variables are significant when run with time dummies and the constant is not too dominant in the model. Both SIZE and REL have a positive relation with cross-border loan volumes, while with a country with higher SIMILAR results in a lower cross-border loan volume. When the model is run with time dummies SIZE, SIMILAR and REL get even more significant but so does the constant, showing that some of the cross-border loans can be explained by a time-specific effect. The LSDV model has the highest adjusted R-square. This not surprising, because it has two extra variables and all country and time dummies to attain the higher explanatory power. The use of many variables does raise the adjusted determination coefficient but does so with the loss of significance of the selected explanatory variables. The LSDV model is therefore not selected.
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 fixed effects no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline t baseline t baseline t baseline t baseline t baseline t baseline t baseline t

Panel A: Cross-border Loans

constant -22,02 -1,96 21,4 1,49 2,96 0,26 -6,34 -0,56 -28,08 -8,29 -20,33 -7,67 -23,59 -4,96 -23,9 -5,33

SIZE 3,39 1,96 -2,4 -1,08 0,18 0,11 1,47 0,89 4,28 11,23 3,93 10,53 4,3 8,18 4,1 8,96

SIMILAR -4,5 -3,09 -0,86 -1,36 -4,11 -1,53 -3,78 -1,3 -4,53 -3,29 -0,32 -0,62 -2,9 -1,03 -3,94 -1,3

REL 3,29 2,69 -1,14 -2,43 -3,44 -2,52 -1,01 -0,89 3,5 3,6 -0,13 -0,56 -2,71 -1,93 -1,04 -0,87

RMSE / adj R2 0.56 0.54 0.58 0.52 0.56 0.54 0.55 0.56 0.58 0.52 0.56 0.54 0.57 0.52

arellano-bond dynamic no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline z baseline z baseline z baseline z baseline t baseline t baseline t baseline t

Panel A: Cross-border Loans

loans L1 -1,24 -1,49 -0,79 -1,23 0,44 0,79 1,47 1,77 0,4 3,18 0,29 1,77 0,36 2,94 0,3 2,99

SIZE -85,43 -0,61 -41,62 -0,9 18,04 0,12 340,6 1,68 2,16 2,44 2,48 3,32 2,34 3,89 2,35 3,41

SIMILAR -100,86 -0,97 8,39 1,62 -227,78 -2,01 106,03 1,49 -0,34 -0,09 -0,25 -0,18 2,15 0,23 9,63 0,92

REL -68,61 -1 -8,5 -1,64 -25,41 -1,85 29,31 1,1 1,57 0,6 1,43 1,29 -1,12 -0,6 -1,78 -0,79

chi2

LSDV

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL

baseline t baseline t baseline t baseline t

Panel A: Cross-border Loans

constant 18,76 6,21 5,59 2,82 7,81 3,71 4,57 1,63

SIZE 3,39 1,96 -2,4 -1,08 -1,33 -0,7 1,47 0,89

SIMILAR -4,5 -3,09 -0,86 -1,36 2,06 1,46 -3,78 -1,3

REL 3,29 2,69 -1,14 -2,43 -0,63 -2,02 -1,01 -0,89

DISTANCE -5,51 -3,17 2,08 0,94 1,14 0,58 -1,65 -0,94

BORDER -8,2 -2,52 6,24 1,48 4,11 1,11 -0,56 -0,16

RMSE / adj R2 0.59 0.85 0.61 0.85 0.59 0.85 0.61 0.84


The next step in the analysis is to take the preferred models (i.e. fixed effects model) and the proxies for SIMILAR and REL (i.e. both based on GDP) and to add the other explanatory variables to it one by one. This is done in order to see which of the explanatory variables adds most to the explanatory model. Only those variables found significant can be added. Table 10 shows the results. The baseline with proxy GDP and time dummies can best be completed by adding the explanatory variables FDI country and FGNBNK ED. FDI country is quite significant and shows a negative relation with the cross-border loan volumes. FGNBNK ED is marginally significant and brings about higher loan volumes when the Euclidian Distance is brought down. When using the baseline with proxy GDP without time dummies the same explanatory variables turn up to be the best. Both FDI country and FGNBNK ED are a bit less significant in this model but maintain their relation with the cross-border loan volumes as in the other baseline model. In the model not using time dummies have higher significance on the constants, which is logical since the function of time dummies and constant are similar in the models, explaining parts of what the explanatory variables cannot. The explanatory variables Distance, Common Border, Common Language, any of the Trust or Culture variables and Common Legal Family do not hold in the regression and are dropped. The regression model, run in Stata, drops them because they their values are constant over time and not useful explaining the development of cross-border loan 
[image: image26.emf]Table 10. Selecting explanatory variables using baseline model and fixed effects regression

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19

with time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

cross-border adj R2 RMSE

0,54 0,56 0,54 0,56 0,56 0,55 0,54 0,56 0,54 0,56 0,55 0,56 0,54 0,56 0,54 0,56 0,54 0,56 0,54 0,56 0,54 0,56 0,54 0,56 0,54 0,56

loans SIZE

3,39 1,96 3,50 1,83 2,95 1,69 2,61 1,42 3,41 1,93 3,00 1,00 3,64 2,06 3,26 1,86 3,55 1,99 3,29 1,88 3,57 2,01 3,46 1,98 3,29 1,78

SIMILAR_GDP

-4,50 -3,09 -4,43 -2,88 -4,47 -3,04 -4,77 -3,26 -4,51 -3,09 -4,00 -3,00 -4,47 -3,10 -4,07 -2,82 -4,36 -2,95 -4,34 -2,98 -4,48 -3,06 -4,23 -2,71 -4,26 -2,91

REL_GDP

3,29 2,69 3,33 2,60 2,56 1,93 2,84 2,27 3,30 2,68 3,00 2,00 3,31 2,71 3,38 2,79 3,40 2,69 3,37 2,82 3,43 2,71 3,47 2,70 3,37 2,77

ln(DISTANCE)

1 BORDER D

2 ln(TRADEVOL) -0,12 -0,19

3 ln(FRGBNK ED)

-0,15 -1,97

4 ln(FRGBNK customer country)

-0,17 -1,37

5 FDI NL

0,00 -0,11

6 FDI country

-0,14 -3,00

7 LANGUAGE D

8 ln(TRUST ED)

9 ln(TRUST&CULTURE3)

10 ln(TRUST&CULTURE4)

11 ln(CULTURE4)

12 LEGALFAM D

13 ln(REGQAL ED)

-0,12 -1,06

14 ln(POL ED)

0,35 1,17

15 ln(CORRUP ED)

0,05 0,53

16 ln(GOVEFF ED)

0,06 0,93

17 ln(POLSTAB ED)

-0,03 -0,84

18 ln(VOICE ED)

0,06 0,87

19 ln(LAW ED)

0,07 0,83

23 constant

-22,02 -1,96 -21,63 -1,94 -19,37 -1,70 -17,43 -1,49 -22,14 -1,94 -20,27 -1,81 -23,76 -2,07 -20,96 -1,85 -22,91 -2,00 -21,20 -1,86 -23,28 -2,02 -22,15 -1,97 -20,97 -1,74

N#

      154

155

      156

156

      157

157

      161

161

      162

162

      163

163

      164

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19

without time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

adj R2 RMSE

0,56 0,55 0,56 0,55 0,58 0,54 0,56 0,55 0,56 0,55 0,58 0,54 0,56 0,55 0,57 0,55 0,56 0,55 0,56 0,55 0,56 0,55 0,56 0,55 0,56 0,55

cross-border SIZE

4,28 11,23 3,76 4,05 4,41 11,50 4,44 11,63 4,27 11,05 4,59 12,11 4,14 9,92 4,18 11,49 4,19 10,31 4,28 11,29 4,29 11,22 4,30 11,39 4,23 11,45

loans SIMILAR_gdp

-4,53 -3,29 -4,70 -3,24 -4,55 -3,29 -4,73 -3,55 -4,53 -3,28 -4,48 -3,27 -4,49 -3,29 -4,10 -2,99 -4,35 -3,08 -4,44 -3,24 -4,50 -3,27 -4,32 -2,98 -4,39 -3,15

REL_gdp

3,50 3,60 3,35 3,21 2,96 2,77 3,40 3,48 3,50 3,59 3,62 3,65 3,42 3,53 3,63 3,82 3,57 3,66 3,61 3,75 3,59 3,58 3,64 3,58 3,56 3,66

ln(DISTANCE)

BORDER D

ln(TRADEVOL)

0,24 0,57

ln(FRGBNK ED)

-0,14 -1,96

ln(FRGBNK customer country)

-0,11 -0,96

FDI NL

0,00 0,07

FDI country

-0,14 -2,80

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED)

-0,10 -0,98

ln(POL ED)

0,39 1,48

ln(CORRUP ED)

0,06 0,66

ln(GOVEFF ED)

0,05 0,82

ln(POLSTAB ED)

-0,03 -0,76

ln(VOICE ED)

0,05 0,79

ln(LAW ED)

0,04 0,53

constant

-28,08 -8,29 -26,90 -7,33 -29,23 -8,70 -29,60 -8,87 -28,06 -8,24 -28,98 -8,75 -27,20 -7,67 -27,24 -8,39 -27,24 -7,42 -27,94 -8,39 -28,22 -8,30 -27,93 -8,13 -27,53 -8,34

N#

      154 154 154

154

154 154 154 154 154 154 154 154 154



volumes in a fixed effects model. This can be expected to happen in the regression analyses later in this study as well.  


The last step in this analysis show how well the baseline models perform with all the selected explanatory variables added to it. This is shown in table 11. The model without the use of time dummies performs better. All the variables are significant and the adjusted R-square is higher than when using time dummies. However, the constant is highly significant as well, which is not as welcome but not illogical since it compensated for the loss of the time dummies. The explanatory variables are robust in their relation to the cross-border loans.


[image: image27.emf]Table 11. Explanatory models for the private sector cross-border loans

LOANS with time dummies Coef. t no time dummies Coef. t

SIZE_GDP 2,86 1,64 SIZE_GDP 4,73 12,26

SIMILAR_GDP -4,34 -2,95 SIMILAR_GDP -4,50 -3,26

REL_GDP 2,52 1,86 REL_GDP 3,06 2,80

FRGBNK ED -0,15 -2,18 FRGBNK ED -0,15 -2,13

FDI country -0,14 -3,15 FDI country -0,14 -3,06

constant -17,46 -1,53 constant -30,19 -9,08

adjusted R2 0,58 adjusted R2 0,59

RMSE 0,54 RMSE 0,53

N=154

fixed effects regression model



The size of the economy is important when judging from the model without time dummies but not significantly so when using the model with time dummies. This inconsistency between results is similar with the variable of economic development, variable REL. Similarity between economies (SIMILAR) however is an important cross-border loan volume inhibitor, as both models convincingly show. Difference in the size of foreign bank penetration is a factor that lowers the volumes of cross-border loans as well. A higher FDI flow from the Netherlands to the customer country suppresses cross-border loan volumes. 
Cross-border deposit volumes

When going through a similar baseline model and regression analysis for the cross-border deposit volumes we need to look at table 12. Also here the Arellano-Bond model is not convincing with very few significant explanatory variables. However, with the deposit volumes data none of the regression models produce anywhere near as well a result as was seen with the cross-border loan volumes models. The fixed effects model without time dummies will be the preferred model because the two best results can be found there. The baseline models with proxies DEP and CRED are having most significant explanatory variables even though the adjusted R-square is lower here than with the GDP proxy. All three explanatory variables have a positive relation with the cross-border deposit volume.
Then the baseline models and fixed effects model without time dummies are used to see which added explanatory variable is significant. This can be seen in table 13. Also here the time-constant explanatory variables where dropped for reasons explained before. For both types of foreign development indicator in the baseline model are the same explanatory variables significant when added. FGNBNK ED turned out a good added variable as it did with the cross-border loan volumes before and here it also has a negative relation to the loan volumes. For cross-border deposits the foreign direct investment from the customer country to the Netherlands is important where it were the FDI coming from the Netherlands directed to the customer countries which was significant. This shows that for private sector cross-border banking FDI flows are related with FDI flows, in such a way that money flows the same way. Cross-border loans taken up in the Netherlands has money flowing from banks in the Netherlands to a customer country. So do the FDI flowing to the customer country. With deposits the money flows of putting money on a deposit at banks in the Netherlands and FDI flows to the Netherlands are also flows in the same direction.

[image: image28.emf]Table 12. Determinants of cross border deposits in the private sector, baseline model

 fixed effects no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline t baseline t baseline t baseline t preferred t preferred t preferred t preferred t

Panel B: Cross-border Deposits

constant -5,46 -0,81 0,33 0,03 -2,56 -0,44 -0,11 -0,02 -8,5 -3,42 -9,04 -5,23 -8,84 -3,67 -8,08 -3,8

SIZE 1,91 1,86 0,99 0,67 1,35 1,49 1,14 1,32 2,34 9,12 2,39 10,09 2,36 8,87 2,34 9,64

SIMILAR 0,8 0,92 0,35 1,12 -0,03 -0,02 1,54 1,27 0,76 0,85 0,46 2,09 0,79 0,58 1,64 1,34

REL 0,72 0,88 -0,5 -0,15 0,11 0,15 0,62 0,94 0,8 1,2 0,27 1,62 0,48 0,66 0,72 1,1

RMSE / adj R2 0,38 0,51 0,38 0,51 0,39 0,50 0,40 0,48 0,40 0,47 0,40 0,47 0,40 0,47

arellano-bond dynamic no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

obs 126 for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline z baseline z baseline z baseline z preferred z preferred z preferred z preferred z

Panel B: Cross-border Deposits

loans L1 0,71 0,62 -0,51 -0,86 0,12 0,11 -1,14 -0,58 0,39 6,08 0,34 6,11 0,32 3,26 0,48 4,64

SIZE -62,34 -0,27 -0,39 0 161,78 2,08 130,4 0,68 1,62 3,49 1,34 1,68 1,76 3,41 1,3 2,56

SIMILAR 60,13 0,97 32,66 1,31 -322,13 -0,78 54,33 0,36 2,12 0,67 2,84 0,77 3,5 0,64 3,48 0,79

REL -12,48 -0,44 23,61 1,16 -93,81 -0,76 26,2 0,7 -1,49 -0,7 1,16 1,06 0,6 0,28 3,2 1,28

chi2 13,02 11,17 12,38 11,64

LSDV

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL

baseline t baseline t baseline t baseline t

Panel B: Cross-border Deposits

constant 10,72 5,25 11,69 8,73 11,19 8,86 12,25 8,91

SIZE 1,91 1,86 0,99 0,67 0,51 0,4 1,14 1,32

SIMILAR 0,8 0,92 0,35 1,12 -0,29 -0,58 1,54 1,27

REL 0,72 0,88 -0,05 -0,15 -0,25 -0,81 0,62 0,94

DISTANCE -2,31 -2,12 -1,65 -1,12 -1,22 -0,95 -1,79 -1,95

BORDER -1,81 -0,86 -0,51 -0,18 -0,36 0,14 -0,71 -0,4

RMSE / adj R2 0,40 0,94 0,40 0,94 0,40 0,94 0,40 0,94


[image: image29.emf]Table 13. Selecting explanatory variables using baseline model and fixed effects regression

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19 R20 R21 R22

no time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

adj R2 RMSE

0,47 0,40 0,47 0,40 0,49 0,39 0,47 0,40 0,49 0,39 0,47 0,40 0,49 0,39 0,47 0,40 0,48 0,39 0,47 0,40 0,48 0,40 0,47 0,40 0,47 0,40 0,48 0,39 0,47 0,40 0,47 0,40

cross-border SIZE

2,39 10,09 2,16 3,01 2,48 10,24 2,50 10,47 2,53 10,49 2,46 9,97 2,56 10,83 2,39 9,78 2,45 10,36 2,39 10,08 2,35 10,01 2,41 9,89 2,41 9,94 2,36 9,81 2,21 7,51 2,39 10,09

deposits SIMILAR_dep

0,46 2,09 0,44 1,87 0,46 2,02 0,47 2,10 0,42 1,88 0,47 2,09 0,51 2,17 0,47 2,02 0,48 2,15 0,41 1,76 0,49 2,25 0,48 2,17 0,43 1,88 0,26 1,14 0,45 2,08 0,46 2,09

REL_dep

0,27 1,62 0,24 1,22 0,28 1,42 0,32 1,75 0,24 1,42 0,28 1,67 0,33 1,84 0,27 1,66 0,29 1,66 0,25 1,43 0,30 1,87 0,28 1,67 0,26 1,45 0,18 1,02 0,29 1,71 0,27 1,62

ln(DISTANCE)

BORDER D

ln(TRADEVOL)

0,10 0,38

ln(FRGBNK ED)

-0,11 -2,17

ln(FRGBNK customer country)

-0,08 -0,81

FDI NL

-0,05 -2,98

FDI country

-0,03 -1,51

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED)

0,13 1,46

ln(POL ED)

0,00 0,02

ln(CORRUP ED)

-0,06 -1,65

ln(GOVEFF ED)

-0,04 -0,77

ln(POLSTAB ED)

0,04 0,95

ln(VOICE ED)

0,02 0,43

ln(LAW ED)

-0,01 -0,27

ln(COVRATIO ED)

-2,09 -1,63

ln(COVRATIO customer country)

1,22 1,37

COVERAGE  customer country

0,00 0,00

constant

-9,04 -5,23 -8,42 -3,11 -9,97 -5,51 -9,99 -5,58 -9,62 -5,56 -9,27 -5,27 -10,07 -5,94 -9,04 -5,13 -9,53 -5,50 -9,12 -5,22 -8,72 -5,04 -9,11 -5,22 -9,22 -5,14 -6,22 -2,46 -9,41 -5,53 -9,04 -5,23

N#

      154 154 154

154

154 154 154 154 154 154 154 154 154 154 154 154

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19 R20 R21 R22

no time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

adj R2 RMSE

0,47 0,40 0,47 0,40 0,49 0,39 0,47 0,40 0,48 0,39 0,47 0,40 0,48 0,40 0,46 0,40 0,47 0,40 0,47 0,40 0,47 0,40 0,46 0,40 0,47 0,40 0,48 0,39 0,47 0,40 0,47 0,40

cross-border SIZE

2,36 8,87 1,93 2,80 2,44 9,13 2,45 9,06 2,52 9,28 2,43 8,89 2,51 9,61 2,37 8,54 2,43 9,26 2,39 8,73 2,35 9,05 2,37 8,86 2,39 8,91 2,31 8,77 2,11 6,44 2,36 8,87

deposits SIMILAR_cred

0,79 0,58 0,35 0,22 0,70 0,52 0,80 0,58 0,80 0,60 0,95 0,69 0,94 0,68 0,75 0,54 0,56 0,41 0,43 0,30 0,44 0,30 1,01 0,67 0,93 0,67 0,13 0,09 0,76 0,55 0,79 0,58

REL_cred

0,48 0,66 0,38 0,50 0,63 0,88 0,57 0,77 0,39 0,53 0,57 0,76 0,57 0,76 0,47 0,62 0,49 0,67 0,27 0,35 0,45 0,62 0,54 0,71 0,50 0,67 0,43 0,57 0,62 0,81 0,48 0,66

ln(DISTANCE)

BORDER D

ln(TRADEVOL)

0,20 0,72

ln(FRGBNK ED)

-0,12 -2,24

ln(FRGBNK customer country)

-0,08 -0,81

FDI NL

-0,05 -3,02

FDI country

-0,03 -1,70

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED)

0,12 1,40

ln(POL ED)

-0,02 -0,12

ln(CORRUP ED)

-0,06 -1,63

ln(GOVEFF ED)

-0,05 -0,82

ln(POLSTAB ED)

0,04 0,84

ln(VOICE ED)

0,02 0,36

ln(LAW ED)

-0,04 -0,71

ln(COVRATIO ED)

-2,57 -1,83

ln(COVRATIO customer country)

1,51 1,55

COVERAGE  customer country 0,00 0,00

constant

-8,84 -3,67 -8,09 -3,00 -9,83 -4,02 -9,64 -3,86 -9,43 -3,92 -8,90 -3,66 -9,63 -4,08 -8,90 -3,59 -9,57 -4,01 -9,27 -3,67 -8,92 -3,75 -8,70 -3,54 -8,98 -3,71 -5,57 -1,93 -9,19 -3,87 -8,84 -3,67

N#

      154 154 154

154

154 154 154 154 154 154 154 154 154 154 154 154


This analysis concludes with table 14 showing all the selected explanatory variables added to the baseline models. With a little more than 50% on the coefficient of determination the cross-border deposits are more difficult to predict than the cross-border loans with an R square almost 60%. The difference between the two cross-border deposit volume models is very small but the one with the proxy CRE has both higher significant variables and a slightly higher R square. Economic size is a positive influence on the cross-border deposit volume as it is for the cross-border loans. SIMILAR and REL are not significant and therefore not useful as a determining factor. A differing foreign bank penetration, either with higher or lower foreign bank penetration than the Netherlands, is a negative influence on cross-border deposit volumes. Countries with higher FDI flows towards the Netherlands will see less cross-border deposits there.

[image: image30.emf]Table 14. Explanatory models for the private sector cross-border deposits

DEPOSITS no time dummies Coef. t no time dummies Coef. t

SIZE_GDP 2,64 10,71 SIZE_GDP 2,61 9,65

SIMILAR_CRE 0,41 1,79 SIMILAR_DEP 0,70 0,53

REL_CRE 0,25 1,23 REL_DEP 0,54 0,76

FRGBNK ED -0,12 -3,12 FRGBNK ED -0,12 -2,38

FDI NL -0,06 -3,12 FDI NL -0,06 -3,17

constant -10,65 -5,89 constant -10,49 -4,32

adjusted R2 0,51 adjusted R2 0,50

RMSE 0,38 RMSE 0,39

N=154

fixed effects regression model


4.2 Regression Results on Government Sector Loans and Deposits

This and the next sub-section will have the same method of analysis as the previous sub-section. The results can be very different however. The differences between the sectors will be discussed in the last sub-section of this chapter.

Cross-border loan volumes

For the government sector cross-border loans the fixed effects model performs best. The two proxies best used as a basis for the baseline variables SIMILAR and REL are GDP and CRED both with time dummies. This is shown in table 15 Neither the Arellano-bond nor the LSDV models appear to be able to produce convincing models for the government sector either. The dynamic model rarely has a significant explanatory variable. LSDV relies mainly on its dummies for explanatory power and is therefore rendered useless with this dataset. With the fixed effects model are the models with time dummies scoring higher on the adjusted coefficient of determination and also have more significant explanatory variables. Of these the variables with the proxies GDP and CRED perform best.


[image: image31.emf]Table 15. Determinants of cross border loans in the government sector, baseline model

 fixed effects no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline t baseline t baseline t baseline t baseline t baseline t baseline t baseline t

constant -8,8 -0,44 -72,28 -2,27 -58 -2,6 -64,18 -2,82 13,11 1,55 4,76 0,64 -6,71 -0,82 -5,42 -0,66

SIZE 3,33 1,15 11,84 2,44 9,22 2,71 9,78 2,88 -0,04 -0,04 0,06 0,06 1,28 1,49 0,92 1,02

SIMILAR 7,72 2,86 2,35 1,6 -1,65 -0,26 -4,58 -0,92 7,39 3,09 0,93 0,85 -4 -0,62 -4,46 -0,88

REL -8,01 -4,86 0,96 0,72 -1,33 -0,51 -0,82 -0,32 -8,43 -5,45 -0,74 -1,27 -3,28 -1,22 -1,45 -0,52

RMSE / adj R2 0,25 0,17 0,14 0,14 0,17 0,05 0,03 0,01

arellano-bond dynamic no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline z baseline z baseline z baseline z baseline z baseline z baseline z baseline z

loans L1 -1,44 -0,61 -0,83 -0,22 -0,73 -1 10,75 1,17 -0,13 -0,85 -0,23 -1,22 -0,22 -1,19 0 -0,02

SIZE -204,62 -0,33 -82,05 -0,19 36,04 0,88 318,31 1,54 2,55 0,85 0,27 0,08 -2,43 -3,82 -3,12 -2,89

SIMILAR 207,96 0,65 -119,74 -0,57 12,94 0,21 1046,4 1,06 -43 -2,09 -10,88 -1,3 -55,97 -1,73 -36,35 -0,99

REL -178,81 -0,57 -5,44 -0,14 10,54 0,66 231,22 1,11 -12 -1,06 -2,39 -1,42 -11,25 -2,02 -7,96 -1,55

chi2 0 0 0 0 0 0 0 0

LSDV

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL

baseline t baseline t baseline t baseline t

constant -13,73 -1,91 10,64 2,67 9,14 1,7 5,21 0,99

SIZE 3,33 1,15 11,84 2,44 7,94 1,8 9,78 2,88

SIMILAR 7,72 2,86 2,35 1,6 0,79 0,19 -4,58 -0,92

REL -8,01 -4,86 0,96 0,72 -0,43 -0,6 -0,82 -0,32

DISTANCE 0,44 0,13 -11,39 -2,37 -7,79 -1,73 -9,62 -2,69

BORDER 2,6 0,4 -19,39 -2,13 -12,78 -1,49 -15,12 -2,1

RMSE / adj R2 0,75 0,72 0,71 0,71


When the selected baseline models are used in their preferred regression model the other explanatory variables are added, as is shown in table 16 Of those variables added there are several that are significant. When the proxy GDP is applied to the baseline model the explanatory variables Tradevol, FGNBNK ED, POL ED and POLSTAB ED have a relation that is unlikely enough to have occurred by chance. Because in the political variable of POL ED the other variable of POLSTAB ED is already incorporated, the POLSTAB ED will be dropped due to its lower significance level. All of these explanatory variables score very well on their significance but FGNBNK ED and Tradevol adds most to the prediction power of the model. 

[image: image32.emf]Table 16. Selecting explanatory variables using baseline model and fixed effects regression

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19

Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

adj R2 RMSE

0,16 10,00 0,20 1,00 0,27 0,95 0,17 1,02 0,15 10,29 0,16 10,25 0,15 10,32 0,19 10,10 0,15 10,31 0,15 10,30 0,18 10,14 0,15 10,34 0,16 10,24

cross-border SIZE

3,33 1,15 5,31 1,73 0,00 0,31 1,06 0,33 3,91 1,34 3,30 1,13 3,53 1,20 0,37 1,30 3,89 1,33 3,46 1,22 4,37 1,49 3,35 1,15 3,39 1,24

loans SIMILAR_gdp

7,72 2,86 0,85 3,30 6,98 2,70 6,64 2,61 0,75 2,83 7,84 2,93 7,84 2,83 6,27 2,38 8,08 2,96 7,48 2,73 7,47 2,89 7,76 2,79 6,20 2,14

REL_gdp

-8,01 -4,86 -7,23 -4,36 -1,08 -6,13 -9,29 -5,43 -7,72 -4,84 -8,00 -4,91 -7,97 -4,86 -8,31 -5,12 -7,65 -4,55 -8,15 -4,78 -7,15 -4,29 -7,98 -4,45 -0,88 -4,99

ln(DISTANCE)

BORDER D

ln(TRADEVOL) -3,62 -2,68

ln(FRGBNK ED)

-0,50 -4,06

ln(FRGBNK customer country)

-0,42 -1,76

FDI NL

-0,08 -1,05

FDI country

-0,13 -1,80

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED)

-0,10 -0,53

ln(POL ED)

-1,15 -2,52

ln(CORRUP ED)

0,10 1,15

ln(GOVEFF ED)

-0,13 -0,89

ln(POLSTAB ED)

-0,24 -1,96

ln(VOICE ED)

0,01 0,06

ln(LAW ED)

-0,27 -1,28

constant

-8,80 -0,44 1,16 0,48 5,50 0,27 4,43 0,21 -1,23 -0,61 -7,32 -0,36 -10,05 -0,50 -1,19 -0,60 -1,20 -0,60 -9,98 -0,51 -1,63 -0,81 -8,88 -0,44 -1,12 -0,58

N#

115,00

115,00

115,00

115,00

115,00

115,00

115,00

115,00

115,00

115,00

115,00

115,00

115,00

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19

zonder time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

adj R2 RMSE

0,07 10,81 0,13 10,44 0,11 10,54 0,06 10,86 0,07 10,78 0,07 1,08 0,06 10,85 0,09 10,68 0,07 10,80 0,06 0,11 0,11 10,54 0,06 10,85 0,06 10,87

cross-border SIZE

1,18 2,44 1,24 2,46 1,20 2,52 1,15 2,30 1,19 2,41 1,19 2,42 1,21 2,40 1,14 2,33 1,24 2,49 1,19 2,42 1,09 2,34 1,17 2,41 1,19 2,46

loans SIMILAR_cred

2,35 1,60 2,42 1,69 2,22 1,49 2,29 1,55 2,21 1,51 2,38 1,60 2,38 1,58 1,99 1,37 2,40 1,62 2,28 1,53 2,16 1,52 2,36 1,61 2,28 1,40

REL_cred

0,96 0,72 0,73 0,54 1,00 0,88 0,94 0,71 0,82 0,60 1,00 0,73 0,99 0,72 0,63 0,50 1,03 0,75 0,92 0,69 0,57 0,48 0,94 0,72 0,94 0,69

ln(DISTANCE)

BORDER D

ln(TRADEVOL)

-4,08 -2,94

ln(FRGBNK ED)

-0,31 -2,29

ln(FRGBNK customer country)

-0,10 -0,41

FDI NL

-0,11 -1,36

FDI country

-0,13 -2,05

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED)

-0,11 -0,60

ln(POL ED)

-1,02 -2,19

ln(CORRUP ED)

0,15 1,73

ln(GOVEFF ED)

-0,07 -0,53

ln(POLSTAB ED)

-0,32 -2,36

ln(VOICE ED)

0,10 0,92

ln(LAW ED)

-0,03 -0,15

constant

-7,23 -2,27 -3,86 -1,08 -7,48 -2,39 -7,05 -2,15 -7,17 -2,21 -7,18 -2,22 -7,43 -2,24 -6,92 -2,14 -7,61 -2,31 -7,27 -2,26 -6,66 -2,16 -7,09 -2,23 -7,27 -2,29

N#

115,00 115,00 115,00

115,00

115,00 115,00 115,00 115,00 115,00 115,00 115,00 115,00 115,00


Table 17 displays the complete model with selected explanatory variables. The difference between the two models for cross-border loans is clear; the one with a baseline model based on proxy GDP outperforms the other. A maximum total prediction power of the model of 30% is not impressive. SIZE as a variable does not produce robust results over these two models. The robustness is also weak for SIMILAR and REL but these variables are significant for the model with the highest R². SIMILAR economies will have higher cross-border loan volumes. Countries with higher economic development (REL) will see lower cross border loan volumes. Trade has a negative influence on cross-border banking concerning loans. Having much higher or lower foreign bank penetration levels than the Netherlands is suppresses cross-border loans.
[image: image33.emf]Table 17. Explanatory models for the government sector cross-border loans

LOANS with time dummies Coef. t with time dummies Coef. t

SIZE_GDP 2,72 0,89 SIZE_GDP 12,53 2,45

SIMILAR_GDP 7,26 2,98 SIMILAR_CRE 2,24 1,54

REL_GDP -10,00 -5,73 REL_CRE 0,75 0,61

Tradevol -2,65 -2,14 Tradevol -3,79 -2,89

FRGBNK ED -0,44 -3,53 FRGBNK ED -0,27 -1,93

POL ED -0,27 -0,56 FDI country -0,15 -2,88

constant 18,07 0,79 POL ED -0,24 -0,49

adjusted R2 0,29 constant -41,80 -1,22

RMSE 0,94 adjusted R2 0,17

N=115 RMSE 1,02

fixed effects regression model


Cross-border deposit volumes

The government sector cross-border deposit volumes are best explained by a baseline model based on DEP and MON proxies with time dummies run in a fixed effects model (see table 18).  Again Arellano-Bond and LSDV are not as well at handling the dataset as is the simple OLS regression model. The fixed effects model has a higher coefficient of determination for all of the baseline models with time dummies compared to those without, and DEP and MON stand out as the best. Not so convincing is the significance of the baseline variables however, with only one significant variable amongst them. This might improve when the other explanatory variables are added.

[image: image34.emf]Table 18. Determinants of cross border deposits in the government sector, baseline model

 fixed effects no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline t baseline t baseline t baseline t baseline t baseline t baseline t baseline t

constant 61,51 0,98 82,53 1,02 13,41 0,32 82,01 1,91 -35,72 -2,73 -37,65 -2,95 -50,18 -2,01 -0,86 -0,04

SIZE -9 -1,06 -12 -1 -7,6 -1,39 -7,08 -1,21 5,14 2,42 5,91 3,45 2,79 1,71 5,32 3,41

SIMILAR -1,21 -0,14 -0,7 -0,37 -55,08 -1,81 43,46 2,14 -1,91 -0,26 1,26 1,08 -44,54 -1,51 44,78 2,44

REL -1,49 -0,11 -0,88 -0,41 -2,85 -0,48 3,66 0,87 7,59 0,74 1,82 1,93 0,89 0,17 3,74 0,88

RMSE / adj R2 0,38 0,38 0,48 0,48 0,29 0,31 0,38 0,38

arellano-bond dynamic no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline z baseline z baseline z baseline z baseline z baseline z baseline z baseline z

loans L1 -1,56 -1,37 -1,59 -1,38 -1,43 -1,11 -1,59 -1,5 -0,62 -1,39 -0,84 -1,68 -0,19 -0,51 -0,29 -1,37

SIZE dropped dropped -39,79 -1,31 -1,33 -0,02 0,82 0,13 -16,35 -1,17 6,91 0,5 9 1,23

SIMILAR dropped dropped dropped dropped -10,4 -0,21 15,28 1,07 -22,34 -0,15 35,38 0,75

REL 14,09 dropped -78,46 -0,55 dropped 15,11 0,54 12,84 1,29 -8,36 -0,22 -5,88 -0,54

chi2 2,29 2,91 5,31 2,11

LSDV

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL

baseline t baseline t baseline t baseline t

constant 29,89 0,2 -10,87 -1,13 -51,18 -2,54 37,41 1,88

SIZE -9 -1,06 -12 -1 -11,41 -1,41 -7,08 -1,21

SIMILAR -1,21 -0,14 -0,7 -0,37 -48,55 -2,24 43,46 2,14

REL -1,48 -0,11 -0,88 -0,41 -0,9 -0,75 3,66 0,87

DISTANCE 4,09 0,27 12,69 1,06 12,19 1,49 7,85 1,3

BORDER 8,59 0,31 24,83 1,07 31,92 1,94 0,44 0,03

RMSE / adj R2 0,66 0,66 0,72 0,71


Table 19 shows the explanatory power of the added variables. For the model with the baseline variables based on proxy DEP there are four significant explanatory variables that can be added; Tradevol, FGNBNK ED, FGNBNK country and CORRUP ED. Since the two variables based on the market share of Foreign Banks in a country are too similar only FGNBNK ED will be added in the preferred model because of its higher significance. CORRUP ED is the only explanatory that can be added when working with the baseline model based on proxy MON. By adding this variable the total coefficient of determination for the whole model is, with 48%, as high or higher as when adding one of the explanatory variables to the other model for government sector cross-border deposit volumes. This model based on proxy MON and CORRUP ED will be taken to the next step of the regression analysis but is not expected to score as well as the other model.

[image: image35.emf]Table 19. Selecting explanatory variables using baseline model and fixed effects regression

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19 R20 R21 R22

time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

panel B1: adj R2 RMSE

0,37 1,30 0,44 12,23 0,48 11,77 0,48 11,78 0,39 12,68 0,38 12,79 0,37 1,29 0,36 13,06 0,44 12,24 0,36 13,06 0,36 13,06 0,37 12,97 0,36 13,06 0,36 13,06 0,36 13,03 0,37 1,30

cross-border SIZE

-7,60 -1,39 -4,86 -0,92 -1,16 -2,11 -0,10 -2,09 -3,90 -0,71 -8,39 -1,62 -6,94 -1,25 -7,48 -1,33 -6,46 -1,25 -7,56 -1,35 -0,76 -1,37 -7,61 -1,41 -7,68 -1,34 -7,66 -1,37 -9,73 -1,28 -7,60 -1,39

deposits SIMILAR_dep

-5,51 -1,81 -4,90 -2,08 -9,56 -3,84 -6,30 -2,49 -4,39 -1,87 -5,66 -1,92 -5,78 -2,08 -0,57 -1,64 -4,39 -1,43 -5,52 -1,80 -5,55 -1,83 -5,38 -1,80 -5,52 -1,78 -5,48 -1,66 -5,55 -1,81 -5,51 -1,81

REL_dep

-2,85 -0,48 -2,58 -0,44 -7,99 -1,69 -0,50 -0,10 -0,32 -0,59 -1,64 -0,28 -4,14 -0,70 -3,05 -0,47 -1,81 -0,33 -2,90 -0,48 -2,87 -0,48 -2,71 -0,45 -2,95 -0,47 -2,82 -0,47 -2,58 -0,42 -2,85 -0,48

ln(DISTANCE)

BORDER D

ln(TRADEVOL)

-6,71 -2,28

ln(FRGBNK ED)

-1,14 -3,07

ln(FRGBNK customer country)

-0,14 -2,82

FDI NL

-1,03 -1,51

FDI country

-1,25 -1,61

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED)

-0,43 -0,83

ln(POL ED)

-0,20 -0,13

ln(CORRUP ED)

0,61 2,57

ln(GOVEFF ED)

-0,01 -0,05

ln(POLSTAB ED)

-0,04 -0,14

ln(VOICE ED)

0,27 0,91

ln(LAW ED)

0,02 0,06

ln(COVRATIO ED)

0,55 0,05

ln(COVRATIO customer country)

7,99 0,45

COVERAGE  customer country

constant

1,34 0,32 6,32 1,38 8,78 0,24 2,21 0,62 5,29 0,13 2,82 0,67 6,75 0,16 1,15 0,25 0,15 0,37 1,31 0,31 1,29 0,31 1,48 0,36 1,39 0,33 1,33 0,32 1,52 0,36 1,34 0,32

N#

73,00 73,00 73,00

73,00

73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19 R20 R21 R22

time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

panel B1: adj R2 RMSE

0,36 1,30 0,40 12,66 0,36 1,30 0,40 12,63 0,38 12,83 0,36 12,99 0,36 13,06 0,37 12,94 0,48 11,78 0,36 1,31 0,35 13,10 0,35 13,09 0,36 13,04 0,38 1,29 0,36 13,01 0,36 1,30

cross-border SIZE

-7,08 -1,21 -5,23 -1,01 -7,63 -1,27 -9,84 -1,68 -3,43 -0,53 -7,80 -1,30 -0,66 -1,14 -7,98 -1,36 -6,51 -1,35 -6,47 -1,11 -7,07 -1,20 -7,09 -1,20 -6,61 -1,09 -8,72 -1,42 -1,07 -1,26 -7,08 -1,21

deposits SIMILAR_money

4,35 2,14 3,51 1,79 4,26 1,95 4,77 2,00 2,84 1,15 4,41 2,01 4,17 1,98 4,20 2,29 5,06 3,37 4,45 2,22 4,36 2,01 4,23 1,94 4,77 2,21 4,35 2,34 0,46 2,01 4,35 2,14

REL_money

3,66 0,87 4,25 0,95 3,63 0,84 6,48 1,36 1,57 0,33 3,77 0,89 3,42 0,80 3,36 0,80 8,14 2,21 3,76 0,90 3,68 0,85 0,35 0,81 4,31 1,01 3,42 0,80 3,79 0,89 3,66 0,87

ln(DISTANCE)

BORDER D

ln(TRADEVOL)

-5,48 -1,68

ln(FRGBNK ED)

-0,20 -0,49

ln(FRGBNK customer country)

-0,88 -1,59

FDI NL

-0,94 -1,12

FDI country

-0,75 -0,73

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED)

-0,19 -0,41

ln(POL ED)

1,21 0,89

ln(CORRUP ED)

0,81 3,29

ln(GOVEFF ED)

-0,12 -0,67

ln(POLSTAB ED)

-0,01 -0,03

ln(VOICE ED)

0,09 0,33

ln(LAW ED)

-0,17 -0,69

ln(COVRATIO ED)

1,52 1,14

ln(COVRATIO customer country)

1,30 0,67

COVERAGE  customer country

constant

8,20 1,91 1,15 2,43 8,46 1,90 1,01 2,24 5,43 1,10 9,38 1,88 7,75 1,78 8,65 2,05 8,36 2,39 7,86 1,81 8,21 1,88 8,14 1,84 8,15 1,83 7,33 1,50 8,81 1,85 8,20 1,91

N#

73,00 73,00 73,00

73,00

73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00 73,00


Table 20 shows the different baseline models with the selected explanatory variables run in a fixed effect model. The explanatory variables added to the baseline model with proxy DEP are very significant and even stealing away the baseline model’s significance. Still it is this model that performs best with 57% prediction power. For cross-border deposits in this sector the economic size of the economies is not as relevant as it has been thus far. Countries with similar deposit market development to the Netherlands see less cross-border deposit volumes. The same is true for countries that see more tradeflows to and from the Netherlands. Foreign bank penetration difference is again a negative influence on cross-border deposit volumes. Countries with different corruption levels to the Netherlands will have higher cross-border volumes. 
[image: image36.emf]Table 20. Explanatory models for the government sector cross-border deposits

DEPOSITS with time dummies Coef. t with time dummies Coef. t

SIZE_GDP -7,37 -1,50 SIZE_GDP -6,51 -1,35

SIMILAR_DEP -69,78 -3,50 SIMILAR_MON 50,57 3,37

REL_DEP -5,47 -1,31 REL_MON 8,14 2,21

Tradevol -5,10 -2,03 CORRUP ED 0,81 3,29

FRGBNK ED -0,86 -2,82 constant 83,57 2,39

CORRUP ED 0,61 3,10 adjusted R2 0,48

constant 49,04 1,33 RMSE 1,18

adjusted R2 0,57

RMSE 1,07

N=73

fixed effects regression model


4.3 Regression Results on Banking Sector Loans and Deposits

The last sector to go through the steps of analysis is the banking sector. 
By the end of the analysis more light has been cast upon the determinants of cross-border banking volumes in this sector.  

Cross-border loan volumes

When handling the dataset on this sector it is best to used to a fixed effects model with time dummies. The other two models disappoint again. LSDV does have a very high adjusted R-square but this is based too much on the country dummies used. The baseline model is best served with proxies DEP and MON. 


[image: image37.emf]Table 21. Determinants of cross border loans in the banking sector, baseline model

 fixed effects no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline t baseline t baseline t baseline t baseline t baseline t baseline t baseline t

Panel A: Cross-border Loans

constant -8,69 -0,92 1,16 0,12 -10,43 -1,37 -18,6 -2,45 0,61 0,17 0,1 0,04 -5,14 -1,77 -5,7 -1,98

SIZE 2,59 1,94 1,05 0,73 2,39 2,08 3,53 3,17 1,19 3,21 1,16 3,4 1,64 5,05 1,58 5,01

SIMILAR 0,19 0,16 -0,25 -0,76 -4,91 -2,73 -5,87 -3,32 0,36 0,3 -0,23 -0,73 -4,1 -2,08 -5,33 -2,67

REL -0,42 -0,54 -0,58 -2,16 -2,84 -3,15 -2,95 -0,93 -0,86 -1,19 -0,39 -1,8 -2,59 -2,93 -5,7 -1,98

RMSE / adj R2 0,28 0,29 0,34 0,35 0,15 0,15 0,20 0,20

arellano-bond dynamic no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline z baseline z baseline z baseline z baseline z baseline z baseline z baseline z

Panel A: Cross-border Loans

loans L1 -0,94 -0,8 -1,18 -0,81 -2,16 -0,66 1,61 1,28 0,7 7,57 0,53 5,31 0,65 11,84 0,82 8,95

SIZE 21,13 1,06 33,68 1,12 -22,21 -1,35 -40,06 -1,02 0,75 2,09 0 0 0,62 1,5 0,5 1,69

SIMILAR 11,49 0,98 5,19 0,54 31,79 1,2 50,43 0,96 2,32 1,01 4,34 1,63 5,5 1,18 1,56 0,29

REL 5,8 0,2 9,8 0,97 1,3 0,55 8,2 1 -3,34 -1,27 0,78 1,05 0,42 0,29 0,2 0,25

chi2 11,47 9,34 11,55 10,09

LSDV

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL

baseline t baseline t baseline t baseline t

Panel A: Cross-border Loans

constant 11,65 3,49 11,78 7,33 12,14 6,95 10,98 6,06

SIZE 2,59 1,94 1,05 0,73 1,39 0,94 3,53 3,17

SIMILAR 0,19 0,16 -0,25 -0,76 0,21 0,23 -5,87 -3,32

REL -0,42 -0,54 -0,58 -2,16 -0,44 -1,82 -2,95 -3,29

DISTANCE -2,93 -1,79 -1,58 -1,08 -1,89 -1,25 -4,1 -3,47

BORDER -3,1 -1,01 -0,43 -0,16 -1,05 -0,37 -6,44 -2,83

RMSE / adj R2 0,95 0,95 0,95 0,95


The explanatory variables that supplement the chosen baseline models best are for both models with either proxy the same, namely; FDI country and POLSTAB ED. These explanatory variables both have a negative relationship with cross-border loan volumes and are statistically significant. POLSTAB ED added to the baseline model alone can raise the explanatory power of the model to 32%.
When the fixed effect model is run again with the baseline models and all the selected explanatory variables added up at once, the results are as is shown by table 23. The baseline model with proxy MON and the selected explanatory variables performs best with 32% on R-square and all variables significant. Except for SIZE all variables have a negative relationship with cross-border loan volumes. Size is an important positive factor in cross-border loan volumes. SIMILAR and REL show that the money market development either in similarity or per capita are negative factors on the cross-border loan volumes. Having FDI flows coming from the Netherlands inhibits loan volumes. And political stability should remain close to the Dutch levels in order not to be a negative factor on cross-border loan levels. 

[image: image38.emf]Table 22. Selecting explanatory variables using baseline model and fixed effects regression

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19

with time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

panel B1: adj R2 RMSE 0,28 0,42 0,27 0,42 0,27 0,42 0,29 0,42 0,28 0,42 0,28 0,42 0,28 0,42 0,29 0,42 0,27 0,42 0,27 0,42 0,32 0,41 0,27 0,42 0,29 0,42

cross-border SIZE 2,00 2,08 2,00 2,06 2,00 2,10 2,00 1,79 2,00 2,14 2,00 2,06 2,00 1,93 2,00 2,22 2,00 2,07 2,00 2,07 0,00 2,26 2,00 2,05 2,00 2,21

loans SIMILAR_dep -4,00 -2,73 -5,00 -2,79 -4,00 -2,71 -5,00 -2,75 -4,00 -2,72 -4,00 -2,63 -4,00 -2,72 0,00 -3,21 -4,00 -2,70 -4,00 -2,50 -3,00 -2,42 -4,00 -2,56 -4,00 -2,63

REL_dep -2,00 -3,15 -2,00 -3,24 -2,00 -3,06 0,00 -2,99 -2,00 -3,17 -2,00 -3,01 -2,00 -3,09 -3,00 -3,50 -2,00 -3,13 0,00 -2,87 0,00 -3,17 0,00 -3,12 -2,00 -3,08

ln(DISTANCE)

BORDER D

ln(TRADEVOL)

ln(FRGBNK ED) -0,02 -0,54

ln(FRGBNK customer country) -0,19 -1,81

FDI NL -0,03 -1,53

FDI country -0,04 -2,14

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED) 0,08 1,10

ln(POL ED) -0,42 -1,87

ln(CORRUP ED) 0,00 0,03

ln(GOVEFF ED) 0,03 0,54

ln(POLSTAB ED) -0,12 -2,77

ln(VOICE ED) 0,02 0,47

ln(LAW ED) -0,10 -1,87

ln(COVRATIO ED)

ln(COVRATIO customer country)

COVERAGE  customer country

constant -1,04 -1.37 -1,14 -1.21 -1,08 -1.40 -8,45 -1.14 -1,09 -1.40 -1,00 -1.29 -0,93 -1.21 -1,23 -1.56 -1,04 -1.36 -9,90 -1.33 -1,09 -1.46 -1,00 -1.31 -1,18 -1.50

N#

      154 154,00 154,00

154,00

154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19

with time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

panel B1: adj R2 RMSE 0,29 0,42 0,29 0,42 0,29 0,42 0,30 0,42 0,29 0,42 0,29 0,42 0,29 0,42 0,30 0,42 0,29 0,42 0,29 0,42 0,32 0,41 0,28 0,42 0,30 0,42

cross-border SIZE 3,53 3,17 3,25 2,95 0,36 3,16 3,10 2,84 3,63 3,20 3,48 3,08 3,35 3,02 3,81 3,33 3,52 3,15 3,35 3,09 3,64 3,27 3,50 3,19 3,74 3,33

SIMILAR_money -5,87 -3,32 -6,70 -3,73 -5,87 -3,30 -5,77 -3,27 -5,82 -3,29 -5,63 -3,19 -5,88 -3,34 -6,36 -3,71 -6,14 -3,30 -5,61 -3,18 -4,74 -2,79 -5,77 -3,28 -5,51 -3,25

REL_money -2,95 -3,29 -0,31 -3,60 -2,91 -3,25 -2,71 -3,05 -0,29 -3,26 -2,90 -3,23 -2,95 -3,28 -3,06 -3,49 -3,05 -3,26 -2,86 -3,21 -2,81 -3,21 -2,93 -3,29 -2,88 -3,31

ln(DISTANCE)

BORDER D

ln(TRADEVOL)

ln(FRGBNK ED) 0,58 1,14

ln(FRGBNK customer country) -0,03 -0,78

FDI NL -0,18 -1,72

FDI country -0,02 -1,14

LANGUAGE D -0,05 -2,40

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED) 0,09 1,27

ln(POL ED) -0,35 -1,59

ln(CORRUP ED) -0,03 -0,76

ln(GOVEFF ED) 0,06 1,06

ln(POLSTAB ED) -0,11 -2,61

ln(VOICE ED) 0,01 0,26

ln(LAW ED) -0,09 -1,85

constant -1,86 -2.45 -2,25 -2.64 -0,02 -2.47 -1,62 -2.18 -1,90 -2.45 -1,77 -2.30 -0,17 -2.30 -2,05 -2.65 -1,87 -2.47 -1,72 -2.33 -1,87 -2.47 -1,83 -2.46 -1,99 -2.61

N#

      154 154,00 154,00

154,00

154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00


[image: image39.emf]Table 23. Explanatory models for the government sector cross-border loans

LOANS with time dummies Coef. t with time dummies Coef. t

SIZE_GDP 2,55 2,24 SIZE_GDP 3,60 3,20

SIMILAR_DEP -3,86 -2,35 SIMILAR_MON -4,56 -2,68

REL_DEP -2,68 -3,06 REL_MON -2,78 -3,16

FDI country -0,03 -1,25 FDI country -0,04 -1,99

POLSTAB ED -0,12 -2,70 POLSTAB ED -0,11 -2,58

constant -10,63 -1,41 constant -17,90 -2,33

adjusted R2 0,32 adjusted R2 0,32

RMSE 0,41 RMSE 0,41

N=154

fixed effects regression model


Cross-border deposit volumes
As can be seen in table24 it is thefixed effects model with time dummies that is the best regression model. The proxies that best base the baseline model variables SIMILAR and REL are GDP and MON. Especially GDP as a proxy is convincing with all its variables significant and a higher prediction power as a model as a whole than those based on other proxies.


[image: image40.emf]Table 24. Determinants of cross border deposits in the banking sector, baseline model

 fixed effects no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline t baseline t baseline t baseline t baseline t baseline t baseline t baseline t

Panel B: Cross-border Deposits

constant -28,34 -2,68 -6,2 -0,47 -14,26 -1,62 -16,12 -1,78 5,63 1,58 7,94 3,44 5,34 1,54 6,95 2,32

SIZE 5,18 3,42 2,22 1,12 3,24 2,5 3,6 2,72 0,13 0,36 0,02 0,07 0,23 0,61 0,11 0,33

SIMILAR -2,24 -1,99 -0,54 -1,33 -2,85 -1,66 -2,34 -1,44 -1,73 -1,52 -0,71 -2,15 -2,93 -1,56 -1,77 -1,08

REL 2,5 3,4 -0,4 -0,99 -1,22 -1,3 -1,39 -1,73 0,9 1,33 -0,56 -2,65 -1,44 -1,47 -1,07 -1,34

RMSE / adj R2 0,26 0,21 0,22 0,22 0,02 0,03 0,02 0,01

arellano-bond dynamic no time dummies

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

obs 126 for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL and REL and REL and REL and REL

baseline z baseline z baseline z baseline z baseline z baseline z baseline z baseline z

Panel B: Cross-border Deposits

loans L1 -0,23 -0,26 0,68 1,01 -0,64 -1,05 4,53 0,67 0,38 5,11 0,29 5,79 0,28 2,97 0,28 5,45

SIZE -14,57 -0,58 0,59 0,03 -9,27 -0,77 211,6 1,47 1,03 1,33 0,54 1,49 0 0 0,15 0,3

SIMILAR -24,71 -2 5,03 1,22 -4,09 -0,18 -5,1 -0,04 -3,46 -0,69 -1,63 -0,87 2,98 0,47 2,86 0,69

REL 10,6 -0,5 -6,19 -1,48 6,54 1,07 6,99 1,91 -3,03 -1,29 1,44 2,4 1,31 0,64 1,24 0,97

chi2 12,13 13,21 13,4 13,51

LSDV

GDP proxies CREDIT proxies DEPIT proxies MONEY proxies

for SIMILAR for SIMILAR for SIMILAR for SIMILAR

and REL and REL and REL and REL

baseline t baseline t baseline t baseline t

Panel B: Cross-border Deposits

constant 21,15 6,6 13,93 7,29 13,9 7,45 14,26 7,3

SIZE 5,18 3,42 2,22 1,12 3,03 1,63 3,6 2,72

SIMILAR -2,24 -1,99 -0,54 -1,33 -0,64 -0,75 -2,34 -1,44

REL 2,5 3,4 -0,4 -0,99 -0,12 -0,34 -1,39 -1,73

DISTANCE -6,91 -3,84 -2,99 -1,5 -3,74 -1,98 -4,34 -3,08

BORDER -9,61 -2,86 -2,2 -0,58 -3,52 -0,98 -5,53 -2,06

RMSE / adj R2 0,94 0,93 0,93 0,93


The baseline model with the GDP proxy shows three possible explanatory variables that can add to its prediction power as a model; FGNBNK ED, FGNBNK country and POL ED. 

[image: image41.emf]Table 25. Selecting explanatory variables using baseline model and fixed effects regression

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19 R20 R21 R22

with time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

panel B1: adj R2 RMSE 0,19 0,41 0,20 0,40 0,32 0,37 0,32 0,37 0,19 0,41 0,19 0,40 0,19 0,41 0,25 0,39 0,19 0,41 0,19 0,41 0,25 0,39 0,20 0,40 0,21 0,40 0,20 0,40 0,19 0,41 0,19 0,41

cross-border SIZE 0,05 3,42 5,75 3,64 4,51 2,99 3,18 2,16 5,02 3,39 5,16 3,37 5,29 3,50 5,43 3,57 5,17 3,42 5,14 3,37 5,86 3,86 5,27 3,50 5,33 3,82 5,02 3,43 5,62 3,41 0,05 3,42

deposits SIMILAR_gdp -2,24 -1,99 -1,85 -1,55 -2,18 -2,11 -0,29 -2,91 -2,20 -1,96 -2,20 -1,96 -2,23 -1,98 -0,30 -2,82 -2,25 -2,00 -2,17 -1,89 -2,15 -2,00 -1,90 -1,59 -2,61 -2,33 -0,18 -1,57 -2,15 -1,91 -2,24 -1,99

REL_gdp 2,50 3,40 2,71 3,61 1,38 1,69 1,35 1,82 2,41 3,21 2,50 3,37 2,51 3,41 2,33 3,22 2,50 3,33 2,54 3,47 3,03 4,07 2,73 3,59 2,38 3,36 2,40 3,28 2,53 3,38 2,50 3,40

ln(DISTANCE)

BORDER D

ln(TRADEVOL) -0,60 -1,38

ln(FRGBNK ED) -0,23 -4,06

ln(FRGBNK customer country) -0,45 -4,48

FDI NL 0,02 1,25

FDI country -0,04 -1,75

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED) -0,05 -0,75

ln(POL ED) -0,65 -3,20

ln(CORRUP ED) 0,00 -0,09

ln(GOVEFF ED) 0,03 0,65

ln(POLSTAB ED) -0,12 -4,05

ln(VOICE ED) 0,08 1,55

ln(LAW ED) -0,10 -1,84

ln(COVRATIO ED) 1,48 1,64

ln(COVRATIO customer country) -1,19 -0,93

COVERAGE  customer country

constant -2,83 -2,68 -2,63 -2,33 -2,42 -2,29 -1,65 -1,63 -2,74 -2,65 -2,78 -2,58 -2,91 -2,75 -3,03 -2,87 -2,83 -2,67 -2,80 -2,62 -3,30 -3,12 -2,85 -2,70 -2,99 -3,04 -2,88 -2,79 -2,96 -2,71 -2,83 -2,68

N#

      154 154,00 154,00

154,00

154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00

FIXED effects

baseline 1 R2 R3 R4 R5 R6 R13 R14 R15 R16 R17 R18 R19 R20 R21 R22

with time dummies Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t Coef. t

panel B1: adj R2 RMSE 0,15 0,42 0,14 0,42 0,30 0,38 0,28 0,38 0,15 0,42 0,15 0,42 0,14 0,42 0,20 0,40 0,14 0,42 0,14 0,42 0,19 0,41 0,14 0,42 0,16 0,41 0,16 0,41 0,14 0,42 0,15 0,42

cross-border SIZE 3,60 2,72 3,80 2,85 0,38 2,94 2,55 2,01 0,03 2,73 3,55 2,64 3,69 2,80 4,10 3,03 3,59 2,70 3,56 2,67 3,71 2,77 3,49 2,64 3,81 2,92 3,44 2,70 3,99 2,63 3,60 2,72

deposits SIMILAR_money -2,34 -1,44 -1,75 -0,98 -2,35 -1,52 -2,11 -1,40 -2,41 -1,48 -2,10 -1,29 -2,33 -1,44 -0,32 -1,98 -2,54 -1,45 -2,28 -1,39 -1,23 -0,76 -1,98 -1,22 -1,97 -1,18 -2,13 -1,36 -2,34 -1,46 -2,34 -1,44

REL_money -1,39 -1,73 -1,27 -1,55 -1,14 -1,56 0,00 -1,16 -1,39 -1,73 -0,13 -1,67 -1,39 -1,73 -1,60 -2,00 -1,47 -1,73 -1,37 -1,69 -1,26 -1,56 -1,32 -1,64 -1,33 -1,63 -1,30 -1,62 -1,38 -1,69 -1,39 -1,73

ln(DISTANCE)

BORDER D

ln(TRADEVOL) -0,42 -0,92

ln(FRGBNK ED) -0,24 -4,61

ln(FRGBNK customer country) -0,43 -4,59

FDI NL 0,03 1,74

FDI country -0,04 -1,68

LANGUAGE D

ln(TRUST ED)

ln(TRUST&CULTURE3)

ln(TRUST&CULTURE4)

ln(CULTURE4)

LEGALFAM D

ln(REGQAL ED) -0,05 -0,72

ln(POL ED) -0,62 -3,33

ln(CORRUP ED) -0,02 -0,47

ln(GOVEFF ED) 0,01 0,33

ln(POLSTAB ED) -0,11 -3,25

ln(VOICE ED) 0,05 1,12

ln(LAW ED) -0,09 -1,87

ln(COVRATIO ED) 1,89 2,06

ln(COVRATIO customer country) -1,13 -0,72

COVERAGE  customer country

constant -1,61 -1,78 -1,33 -1,29 -1,84 -2,07 -1,02 -1,18 -1,56 -1,78 -1,53 -1,65 -1,68 -1,86 -1,96 -2,11 -0,16 -1,78 -1,58 -1,73 -1,62 -1,77 -0,15 -1,67 -1,75 -1,95 -1,75 -1,96 -1,73 -1,81 -1,61 -1,78

N#

      154 154,00 154,00

154,00

154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00 154,00



Because FGNBNK ED has the higher significance and coefficient of determination, the FGNBNK country variable is not selected. The baseline model with the MON proxy has more explanatory variables that can be selected; FGNBNK ED, POL ED, POLSTAB ED and COVRATIO ED. The variables POL ED and POLSTAB ED are too much alike, with the latter being a part of the former. Therefore POLSTAB ED will not be selected, because of a higher significance and R-square of the POL ED variable.
Table 26 shows the models with all the selected explanatory variables and the total prediction power of the models. Cross-border deposit volume developments are best explained using the model with GDP as a proxy for the baseline model. Because it has almost 35% prediction power and most explanatory variables are significant. SIZE of the economies is a positive factor again and robust over the two models. A higher similarity of economies or money markets with the Dutch equivalent is suppressing the cross-border deposit volumes. A relative growth of GDP per capita is a stimulant for cross-border deposit volumes, while size of the money market per capita has a negative influence. Higher levels of foreign bank penetration are inhibiting cross-border deposit volumes. Much higher or lower political risk, relative to Dutch levels, does not work well for the volumes of cross-border deposits. 

[image: image42.emf]Table 26. Explanatory models for the government sector cross-border deposits

DEPOSITSwith time dummies Coef. t with time dummies Coef. t

SIZE_GDP 3.56 2.40 SIZE_GDP 2.76 2.24

SIMILAR_GDP -3.49 -3.65 SIMILAR_MON -2.46 -1.74

REL_GDP 1.33 1.82 REL_MON -0.88 -1.29

FRGBNK country -0.40 -4.28 FRGBNK country -0.40 -4.33

POL ED -0.49 -2.62 POL ED -0.46 -2.41

constant -19.17 -1.88 Covratio 2.78 4.14

adjusted R2 0.35 constant -15.14 -1.77

RMSE 0.36 adjusted R2 0.33

N=154 RMSE 0.37

fixed effects regression model


4.4 Results of the analysis
This sub-section will be divided in two parts, one on cross-border loan volume determinators and another on the determinators of the cross-border deposit volume. Either part will compare the results of all three sectors. 

The first and main conclusion that can be made when comparing the results of the different sectors is none of the models have high prediction power. The private sector model was able to explain on cross-border loan volumes best, with almost 60% prediction power compared to around 30% for the two other sectors.
In all sectors the size of the economies has a positive effect on the cross-border loan volumes. Which means that the bigger the economy the higher the loan volumes. The similarity of the two GDPs has a positive effect in the government sector, indicating more cross-border volume to similar sized economies. The private sector shows an opposite reasoning in their markets, the more different the sizes of the economy’s the higher the cross-border loan volumes. The model for the banking sector is better served looking at similarities in development of the deposit market, which has a negative relationship with cross-border loans.
Choosing the GDP as a proxy Arellano-Bond both with and without time dummies does not produce workable results; this model cannot work with the dataset used. The LSDV model cannot be the preferred model because of its dependence on too many variables. This model is not useful for the relatively small dataset used in this study and might have shown better results had the study be done with a dataset of bilateral cross-border banking or simply with more customer countries.  The fixed effects model was chosen because it produced the best results with this dataset without the use of too many variables.
Countries that have the highest cross-border loan volumes of their private market are 58% of the time a bigger economy then the Netherlands and highly developed, with a lower market share of foreign banks in their own banking markets, and not having a big FDI flow from the Netherlands. Almost 30% of the countries with high cross-border loan volumes in the government sector with banks based in the Netherlands are similarly developed economies to the Netherlands with a low trade volume with the low countries, having a smaller market share of their bank market in the hands of foreigners and are have a political risk not all that different from the one in the Netherlands. Concerning the cross-border loan volumes in the banking sector 32% of the times a country experiences high volumes it is because its economy is relative big in size, its broad money market is as well developed as the Netherlands’, it received foreign direct investment from the Netherlands and the country similarly politically stable as the Netherlands.

Countries that have the highest cross-border deposit volumes of their private market are 51% of the time countries with a big economy with a smaller market share of foreign banks in their banking sector than the Netherlands and the companies based in that country are not investing heavily in the Netherlands. 57% of the times a country have higher cross-border deposit volumes in the government sector it has a similarly developed deposit market with low trade volume with the Netherlands, a relatively low market share of its banking sector in the hands of foreign companies and have mostly less control over corruption countries than the Netherland. Countries with a big economy, better developed economies than the Netherlands, a low share of foreign market share in their banking sector and similar political risk to the Netherlands have 35% chance of having higher cross-border deposit volumes in the Dutch banking sector. 
With both cross-border loan and deposit models discussed for all sectors, all that remains are the concluding remarks on the study and the recommendations for following studies on the matter. This will be done in the next chapter.

Chapter 5.
Concluding remarks

The purpose of this study was to find out how cross-border banking is developing for banks based in the Netherlands. The first analysis found that cross-border loans and deposits in the private sector have grown rapidly over the last decade, both in absolute terms and relative to domestic loans and deposits. The same can be said for the cross-border banking in the bank sector. The government sector has very low and erratic volumes and does not show a trend of increasing importance for cross-border banking.

The study then looked for possible stimulating and impeding factors for cross-border loans and deposits. In order to be able to do this, bank data from the Dutch Central Bank was used. Literature and previous studies provided many potential factors, from economical, political and cultural to measurements of financial development. Work done by Heuchemer, Kleimeier and Sander (2008) was used for methodological inspiration and their study gave great insight into the possible explanatory variables. These variables had to be found and calculated for all the fifteen European countries in the dataset. 

During the research three different regression analyses were tried on the dataset and the variables. The best performing analysis turned out to be the fixed effect model. The LSDV and the Arellano Bond model were not able to handle the combination of the dataset and variables as well or needed too many variables to perform and were not selected for further use in later analysis. The fixed effect model was more useful with the limited size of the dataset. At the same time with choosing the regression model the selection of a baseline model was done for all three customer sectors. The baseline model is the most fundamental set of variables determining the cross-border loan and deposit volumes. Further study showed that few extra variables on top of the baseline model are significant for determining the cross-border banking volumes. And there are relatively big differences between sectors in which factors are determining these volumes.  
The found models do not have high prediction powers. The highest percentages of predictable outcomes are close to 60%, for private sector cross-border loans and government sector cross-border deposits. There were several lower predictability score of around 30%.  The variables had different effects on the sectors and on assets or liabilities. One variable, namely the one signifying the size of the economies, was constant over all sectors and balance sheet sides. The bigger the economy of the customer country, in GDP terms, the higher the cross-border deposit or loan volumes will be. Other variables were based on financial development, foreign bank penetration, trade and FDI volumes and political indicators. Foreign bank penetration and FDI and trade flows have shown to be cross-border banking impeding factors across all models. Financial development and political indicators had different influences on different sectors and on either deposits or loans. The number of useful indicators for cross-border banking volumes could have been bigger had not many time-invariant variables been dropped. Amongst these variables dropped were the cultural variables that Heuchemer et al. (2008) found significant. This was firstly because of the much smaller number of observations used in the regression models and second because this study was based on only one banking country. Their finding therefore could not be confirmed in this study. 
The dataset of the DNB has much more potential than for what it has been used in this study. The dataset contains many more customer countries, in and outside Europe. This would have the advantage of possibly greatly enhancing the number of observations. With a higher number of observations the models used in this study would probably have performed better. However, the biggest problem with adding more countries to a study similar to this one is that the explanatory variables are not easily found for the countries added. This lack of scope of explanatory variables could prove to be a limiting factor to further study in this field.  

Another possible to use of the dataset of the central bank is for analysis on deeper levels of balance sheet items. The problem to be overcome here is the fact that the timeline might shorten for certain balance sheet items. Several deeper levels detail on balance sheet items have not been asked out in the earlier edition of the bank reports of the central bank.
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