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ABSTRACT 
 

After the 2008-2009 crisis, many studies have been done to assess the stock market liquidity 

and what influences this. The monetary policy of a central bank can have a broad impact of a 

country's economy and is believed to also affect the stock market. In addition, the goal of the 

central bank differs for every country which may affect the transmission effects seen in previous 

studies. This study takes a closer look at how monetary policy affect stock market liquidity for 

a small open economy, Sweden. The method of use includes vector autoregression, Granger 

tests and impulse response functions. The results show that we cannot distinguish a clear effect 

on stock market liquidity. However, findings show that there is a disturbance in stock market 

liquidity after a change in monetary policy. Granger tests also suggest an interesting dual 

causality. These results are consistent when testing both with monthly and daily data. 
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1. INTRODUCTION 
 

This section will include our purpose and problem definition in order to give the reader a 

clearer understanding of what implications that founded this study. 

 

The primary mission of the Swedish central bank, Riksbanken, is to maintain price stability by 

keeping the inflation at a low and stable rate. To achieve the goal of price stability, Riksbanken 

changes the repo rate (Sveriges Riksbank 2005). However, the transmission effects of the repo 

rate changes will not only influence inflation but also many other elements of the economy. 

 

The liquidity of the stock market has for many years been a highly researched and debated topic 

in economics. Previous studies have suggested that the transmission effects of the Central 

Banks monetary policy lead to an increase or decrease of aggregate stock market liquidity 

(Fernández-Amador et al. 2013), which can directly impact the returns/performance of the stock 

market (Datar, Naik and Radcliffe 1998). 

 

Companies and individuals are highly dependent on the financial markets, even if they are not 

directly present at these markets. Much theoretical literature argues that stock markets are 

crucially linked to a nation's economic growth (Masoud 2013), economic performance and firm 

profitability (Fang, Noe and Tice 2009). In addition, the stock markets can also directly impact 

all individuals in Sweden since parts of the pension system are exposed to the performance of 

the stock markets. 

 

This paper takes a closer look at the transmission effects of the monetary policy and how it 

affects the liquidity on the stock market. 
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1.1 BACKGROUND 

 

During the 2008-2009 financial crisis, the liquidity on the stock markets was close to non-

existent, which led to catastrophic effects. One way to fight this illiquidity was to lower interest 

rates in order to flood the market with liquidity (Bordo 2008). This is what many central banks 

including the Swedish Riksbanken did in order to stabilize the economy while also making an 

effort to keep the inflation target (Molin 2009). But what effects did this really have on the 

financial markets and its liquidity?  

 

 

1.2 PROBLEM DEFINITION 

 

The stock market is complex and to pinpoint exactly what affect its liquidity have been proven 

to be hard. The liquidity level is a factor that many investors take into account when evaluating 

the risk of investing in a stock (Wang and Chen 2012). Foreign investors seeking to place funds 

in domestic firms are more prone to invest in stocks that are more liquid (Dahlquist and 

Robertsson 2001). 

 

There are many studies investigating the cause of liquidity in stock markets, a substantial 

amount of these studies aims to explain the monetary policy effects on stock market liquidity. 

These studies are mainly executed with monthly data, but given the volatility of the stock 

markets, we find it beneficial to use daily data in our study in order to see how the liquidity is 

affected on a daily basis. Further, the mentioned studies have mainly been done on larger 

economies with different prerequisites than Sweden. This study will analyze the effects in 

Sweden to see if and how Riksbanken affects the Swedish stock market liquidity through its 

monetary policy. 
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1.3 THE OBJECTIVE OF THIS STUDY 

 

The goal of this study is to analyze the relationship between the Swedish monetary policy and 

the Swedish stock market liquidity. This will tell us the magnitude and direction of the effect 

that monetary policy has on stock market liquidity. The objective of this study is to answer:  

 

- Does the Swedish monetary policy affect the Swedish stock market liquidity? 

- How does the Swedish monetary policy affect the Swedish stock market liquidity?  

 

 

1.4 LIMITATIONS 

 

In this study, we will analyze stock market liquidity from January 2002 to December 2018 by 

the use of daily data. This time frame is chosen due to changes in stock market regulations and 

high frequency trading terms, early in the year 2000. The study will focus on mid- and large-

cap firms on the Nasdaq Stockholm stock exchange. The firms, all with a market capitalization 

above EUR 150 million. The decision to exclude small-cap was a based on high volatility 

fluctuations of liquidity seen in stocks on this market. We will examine the effects of external 

effects in the Swedish economy and the monetary policy of the Swedish Riksbank. 

 

 

1.5 METHOD DESCRIPTION 

 

To answer the question at issue we do a quantitative study and examine effects. Since we use 

time series data, we will implement a Vector-autoregression. To see the effects of the vector-

autoregression we will plot the impulse response function. To investigate causality, we consider 

the Granger-causality test. Thereby we investigate the effects of two measures of monetary 

policy on stock market liquidity.  
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2. THEORETICAL FRAMEWORK 
 

In this section, we will process the goal and role of Riksbanken to better understand how the 

Swedish central bank operates and explain important components of our study. Further, we 

will analyze previous studies to get a better understanding of earlier results.  

 

2.1 THE ROLE OF THE CENTRAL BANK 

 

Riksbanken is the central bank of Sweden. One of Riksbanken missions is to maintain the 

stability of the Swedish currency. This is done by keeping inflation at a low and stable rate. The 

current and historical goal has been to keep the yearly consumer price index change (inflation 

rate) to +2%. While working towards keeping this level of inflation, the Riksbank must also act 

towards enabling the general economic politics and keeping the Swedish growth and 

unemployment rate at optimal levels. 

 

Riksbanken also has a mission to make sure that the electronic and physical currency/payment 

system in Sweden is both safe and efficient. The bank has developed an electronic payment 

system called RIX which is being used by depository institutions/banks and other parties when 

large transactions are being made. To ensure the efficiency and safety of the physical monetary 

environment which consists of coins and bills, the central bank has to make sure that unfit and 

damaged currency gets replaced and also update the standard of the physical currency to work 

against counterfeiting and environmental sustainability. 

 

Riksbanken also has a responsibility to supervise and analyze the Swedish financial system to 

prepare for upcoming changes and prevent vulnerabilities. This analysis is not done on 

individual parties but on the whole national financial infrastructure. 

 

Riksbanken is an independent institution under the Swedish parliament. The parliament decides 

the chair members of Riksbanken but other than this, Riksbanken operates completely 

independent and without influence from the parliament, government and other institutions. 

(Sveriges Riksbank 2019) 
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2.2 HOW RIKSBANKEN OPERATES 

 

Among many of the modern central banks including Riksbanken, the overnight rate is an 

important tool to accomplish several of the missions stated in the previous section. By 

controlling this rate, the central bank can set the terms for which the depository institutions and 

banks can finance or place their deficits or excess occurring in their daily money stream. These 

terms concern the payments between the central bank and depository institutions/banks and 

also the payments between the depository institutions/banks themselves, all of these parties 

which constitute the central payment system (Mitlid and Vesterlund 2001). 

 

A well-used term associated with the overnight rate is the interest rate corridor, which is the 

rate gap between the depository rate and the lending rate that the central bank offers to the 

depository institutions/banks. The interest rate that the central bank will pay for the overnight 

deposits constitutes the floor of the corridor. With similar resemblance, the interest rate that the 

central bank will require for the overnight lending constitutes the ceiling of the corridor. 

This construction of the interest rate corridor with a rate gap between depository rate and 

lending rate is made to make it profitable for the banks to make these overnight transactions 

directly with each other. This is beneficial for the depository institutions/banks since they can 

get a higher depository interest rate and respectively, a lower lending interest rate when dealing 

with one of the other depository institutions/banks rather than with the central bank (Sveriges 

Riksbank 2011). 

 

The overnight lending market will, therefore, consist of depository institutes/banks offering 

both depository rates and lending rates inside the interest rate corridor. In Sweden, the interest 

rate corridor is currently +/- 0,75% of the repo rate, meaning that the central bank overnight 

lending rate is at most 1,5% higher than the overnight depository rate  

The result of this setup is that the overnight lending market will set an interest rate influenced 

by supply and demand between the depository institutions/banks. This overnight market interest 

rate will always be in the 1,5% interest rate corridor but not always in the center where the repo 

rate is set. 

 

Since Riksbanken is aiming for a stable overnight interest rate that is stable and close to the 

repo rate set for the current period. In order to make sure that the overnight market rate created 

by depository institutions/banks do not deviate too much from the set repo rate, the Riksbank 
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offers fine-tuning transactions. This leads to the result that the overnight market rate is kept in 

a tighter range than the full interest rate corridor and the public will have increased confidence 

in the repo rate set by Riksbanken (Sveriges Riksbank 2011) (Nessén, Sellin och Åsberg-

Sommar 2018).  

 

 

2.3 WHAT IS LIQUIDITY AND HOW TO MEASURE IT 
 

The term liquidity has always been hard to define, especially when it’s discussed as stock 

market liquidity. Over the years the definition and the measurements have changed 

dramatically. Amihud defined stock market liquidity as “the ease of trading” (2005). In order 

to get a clearer definition of liquidity, we have chosen to define it as “the ability to trade quickly, 

anonymously and with little price impact” like Campbell (1987). 

 

Trading volume is a well-used liquidity measurement, the idea behind this measurement is that 

the more one stock is traded, the more liquid the stock is. The trading volume measurement 

works best when analyzing longer periods of time and preferably when studying the liquidity 

of the aggregate of a stock market rather than on individual stocks (Brennan, Chordia and 

Subrahmanyam 1998). Bernann, Chordia and Subrahmanyam (1998) used trading volume as a 

proxy for liquidity in their study and found that the liquidity had a negative impact on return. 

 

Turnover rate is a measurement similar to trading volume but considered slightly more 

sophisticated. This measurement tells us the trading volume in relation to the market and 

company size. This measurement can also help to better exclude the seasonality of stock market 

liquidity. Previous studies have found that stock returns are highly negatively related to the 

turnover ratio (Datar, Naik and Radcliffe 1998). 

 

The relative bid-ask-spread was the first real measure of liquidity. The spread of one stock 

consists of the price gap between the sellers asking price and the buyers bidding price. 

Normally, with high liquidity, we assume many sellers and buyers which results in a smaller 

price gap between asking and bidding price (spread). In reverse, when the relative bid-ask-

spread is high, the liquidity is low. Trading volume and price impact go hand in hand, low 
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liquidity and high trading volume will affect price more which leads to a larger spread (Amihud 

and Mendelson 1986). 

 

Another very well-known and used stock market liquidity measurement is the Amihud 

illiquidity ratio. This measurement has been found to be negatively related to returns and is a 

good proxy to measure liquidity (Amihud 2002). The measurement includes absolute return 

divided by the total trading volume of a market or stock. This ratio was among other 

measurements used to predict the financial crisis of 2008-2009 (Gregoriou 2015). However, it 

has been argued the Amihud ratio is not always credible since it does not account for the firm 

sizes. In many cases, large company stocks with high market activity will with use of this ratio 

always appear to be liquid. 

 

The final and most sophisticated stock market liquidity measurement used in this study is the 

turnover price impact. This measurement is similar to the Amihud illiquidity ratio but also 

accounts for the firm size bias. This is done by dividing the absolute return with the turnover 

rate rather than with the total trading volume used in the Amihud illiquidity ratio. This makes 

the ratio more complicated but should be one of the best proxies for measuring stock market 

liquidity (Florakis, Gregoriou and Kostakis 2011). 

 

 

2.4 THE TRANSMISSION MECHANISM 

 

In the long run monetary policy has been shown to not have any effect on BNP or growth. 

However, in the short run, the monetary policy can be an effective tool to increase or decrease 

economic activity and inflation. When a change in the monetary policy is made, the effects and 

message of these changes will reach the economy by a series of transmission effects. A repo 

rate change announced by Riksbanken may be done mainly to maintain their inflation rate target 

of 2%. But the economy will be affected in many other ways, for example in areas such as 

aggregate demand, production output, foreign and domestic investments and purchases of 

residential housing (Carlin and Soskice 2006). Given the many effects seen from changes in 

the monetary policy, it's natural to assume the stock market can be influenced by these 

alterations as well. 
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2.5 THE CAUSALITY BETWEEN MONETARY POLICY AND STOCK 

MARKET LIQUIDITY 
 

In earlier studies, the stock market liquidity has been shown to be influenced by many factors, 

one of which has been the monetary policy. The usual approach to determine these effects is by 

using a VAR-model in combination with Granger causality tests and impulse response 

functions. This section will look closer at the results of some studies that have examined this 

effect. 

 

The study by Fernández-Amador et al (2013) was done to examine what effects the ECB 

monetary policy has on the stock market liquidity in Germany, France and Italy. Effects were 

proven to be small but significant. They were also able to draw the conclusion that a firm's 

market capitalization was a determining factor in its stock liquidity. Smaller companies were 

more affected by a monetary policy changes than larger companies. The time period that was 

analyzed reached from 1st of January 1999 to 31st of December 2009. This method used was 

similar to the one described in the introduction to this section and included VAR-models in 

combination with Granger causality tests and impulse response functions. However, in addition, 

they also used a panel-model to look at monetary policy effects on individual stock/company 

level. 

 

Lee, Ryu and Kutan (2016) studied the effects of monetary policy on stock market liquidity in 

Korea. One noteworthy difference that sets their study apart from other mentioned studies is 

that they chose to look at the monetary policy announcements rather than the actual 

implementation of the new monetary policy. They found that unscheduled alterations in 

monetary policy have a bigger effect on the stock market liquidity than the more predicted and 

previously announced monetary policy changes. The conclusion of the study included that the 

central banks, by preparing the public for upcoming alterations to the monetary policy helped 

to mitigate information asymmetry by increasing the predictability of policy changes. 

 

In the study from Goyenko and Ukhov (2009), the monetary policy effects on bond and stock 

market liquidity in the USA were analyzed. Similar to previous studies VAR-models in 

combination with Granger causality tests and impulse response functions were used to analyze 

the relationship. The time period analyzed ranged from July 1962 to December 2003. Results 

showed that the bond and stock markets are integrated with one another and that there was a 
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spillover effect as well as bidirectional Granger causality. They could also notice the effects of 

“flight to quality” and “flight to liquidity”. “Flight-to-quality” meaning that investors sell of 

what is perceived as high-risk investments in order to replace them with safer investments such 

as treasury bonds. “Flight-to-liquidity” being similar, indicates that investors replace their 

investments from less liquid stocks/bonds (higher liquidity risk) to more liquid stocks/bonds 

(less liquidity risk). Both of these effects indicating that the monetary policy had significant 

effects on both the bond and stock markets in the USA. In addition, the bond market was quicker 

to absorb the effects from the monetary policy alteration while the stock market liquidity was 

impacted at a later stage, possibly by the spill-over effect from the reduced liquidity on the bond 

market. They also found that shorter yield bonds capture the effect of monetary policy variables 

faster than longer yield bonds. 

 

In 2008, Söderberg researched if the monetary policy could forecast changes in stock market 

liquidity on the three Scandinavian markets Sweden, Norway and Denmark. The result of this 

analysis showed that different variables could better predict the stock market liquidity for each 

of the Scandinavian countries. For Sweden, net mutual fund flows and short-term interest rates 

improved the forecast significantly. In Norway, broad money turned out to be the best predictor 

while in Denmark, the policy rate was proven as the most important predictor. Despite these 

striking differences of what macroeconomic factors that most improved the forecasting, 

Söderberg (2008) could not exclude that the stock and bond markets were affected by either of 

the variables monetary policy, funding liquidity, economic growth, or investor flows on either 

of the markets. Neither did he find the support that one of these variables work as a general 

forecaster of stock market liquidity. 
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2.6 THE EFFECTS OF LIQUIDITY 

 

Amihuds (2002) research on the New York stock exchange, found that illiquidity in the stock 

market will add figurative risk premium to trading stocks relative to the treasury bonds. In 

addition, he also found proof that expected stock returns vary over time and are dependent on 

changes in market liquidity. This effect was most prominent with smaller stocks. The 

measurement of liquidity used by Amihud (2002) was the Amihud Illiquidity ratio, a 

measurement which is also used in this study (ILLIQ). Similarly, Acharya and Pedersen (2005) 

found that a simple liquidity adjusted CAPM (capital asset pricing model) is dependent on stock 

market liquidity and the covariance of the stocks return. Their model provides a framework for 

understanding the various ways that liquidity risk might affect asset prices. The same result was 

found by Wang and Chen in 2012. 

 

 

3. EMPIRICAL METHOD 
 

In this section, we will present the empirical method of choice, data collection and treatment 

of data. Further, we will discuss important problems and how we mitigate and correct for 

possible weaknesses.  

 

3.1 COLLECTION AND TREATMENT OF DATA 

 

The data in this study to determine stock market liquidity (dependent variables) is gathered 

from Thomson Reuters Datastream. The bank policy data, monetary base and STIBOR rate 

(independent variables), are retrieved from the Swedish Riksbank. Data for inflation, industrial 

production and stock market index (control variables) are gathered from the SCB and Nasdaq 

databases. 

 

The stock market data for determining stock market liquidity (dependent variables) are gathered 

on individual share level for the largest shares on the Nasdaq Stockholm stock exchange, all 

shares with a total market capitalization above EUR 150 million. The data is then computed 

into daily averages across all companies. 
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All data is gathered in the time range from 1st of January 2002 to 31st of December 2018 (17 

years) in Sweden. Formulas are presented in appendix. 

 

 

3.1.1 Explanation of liquidity measurement variables (dependent, Y): 

 

- TV (Trading Volume) - The average daily traded volume in SEK on our sample market. 

- TR (Turnover Rate) - The average daily traded volume of shares on our sample market 

divided by the average daily number of outstanding shares on our sample market. 

- RS (Relative Bid-Ask-Spread) - The average daily end of the day bid-ask-spread for our 

sample market divided by the average daily mid-price for our sample market. 

- ILLIQ (The Amihud Illiquidity Ratio) - The average daily absolute return for our sample 

market divided by average daily traded volume in SEK on our sample market. 

- TPI (Turnover Price Impact) – The average daily absolute return for our sample market 

divided by the average daily turnover rate for our sample market. 

 

 

3.1.2 Explanation of monetary policy variables (independent, X): 

 

- STIBOR (Stockholm Interbank Offered Rate) - The average daily STIBOR rate.  

- MB (Monetary Base) – The average monthly sum of the outstanding monetary base. 

Reformatted into daily averages. The monetary base includes total notes and coins in 

circulation, the central bank credit to the government and the central bank credit to the 

depository institutions. 
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3.1.3 Explanation of controlled variables (Z): 

 

- IR (Inflation Rate) - The average monthly inflation rate. Reformatted into daily 

averages. 

- IP (Industrial Production) - The average monthly change in production output. 

Reformatted into daily averages. 

- IX (Equally Weighted Returns Index) - The average daily returns for our market sample. 

 

 

Displayed in tables 1 and 2 below, are the summary of the data and the correlation of the data, 

both made with the raw data of our variables presented in 3.1.1-3.1.3. 

 

 

Table 1. Summary of data 
Variable Obs. Mean St. Dev. Min Max 

TV 4265 7,045 0,1779308 6,324 7,806 

TR 4265 0,685 0,2447265 0,1926 2,6711 

RS 4265 0,02836 0,0087122 0,01464 0,1154 

ILLIQ 4265 0,2275 0,0875873 0,1099 1.2720 

TPI 4265 2,4703 0,8815546 0,4749 10,9183 

STIBOR 4265 1,55 1,61207 -0,992 6,475 

MB 4265 207407 143806 97141 519223 

IR 4265 1,232 1,219174 -1,9 4,4 

IP 4265 0,07615 2,149936 -6,4 6,8 

IX 4265 130,3 1,219174 50,6 206,6 

 

 

Table 2. Correlation of data 
  TV TR RS ILLIQ TPI STIB. MB IR IP IX 

TV 1,000 0,858 0,401 0,213 -0,492 -0,012 -0,012 -0,006 0,005 -0,039 

TR 0,858 1,000 0,465 0,242 -0,444 -0,015 -0,014 0,000 0,001 -0,074 

RS 0,401 0,465 1,000 0,518 0,111 0,046 -0,047 -0,008 0,005 -0,176 

ILLIQ 0,213 0,242 0,518 1,000 0,629 0,073 -0,008 -0,015 0,005 -0,031 

TPI -0,492 -0,444 0,111 0,629 1,000 0,051 -0,005 -0,003 -0,001 0,034 

STIB. -0,012 -0,015 0,046 0,073 0,051 1,000 0,007 0,007 0,022 -0,003 

MB -0,012 -0,014 -0,047 -0,008 -0,005 0,007 1,000 -0,105 0,002 -0,028 

IR -0,006 0,000 -0,008 -0,015 -0,003 0,007 -0,105 1,000 0,010 -0,002 

IP 0,005 0,001 0,005 0,005 -0,001 0,022 0,002 0,010 1,000 -0,007 

IX -0,039 -0,074 -0,176 -0,031 0,034 -0,003 -0,028 -0,002 -0,007 1,000 
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3.2 VAR-MODEL 

 

The model that will be used in this study to analyze the transmission effects of monetary policy 

on stock market liquidity, is a vector autoregression (VAR-model). The VAR-model is one of 

the most used models to analyze time series data with multiple vectors. A vector autoregression 

is a form of auto-regression, where independent variables are used to predict or explain the 

dependent variables. 

 

The estimations of the coefficients in the VAR-models are based on the ordinary least squared 

method. The inference of the VAR-model tests if the lags, for example, t-1, are significant to 

determine the future value. The joint null hypothesis is that all the lag coefficients are zero and 

the alternative that at least one of the variables are non-zero (Stock and Watson 2015).  

The vector-autoregression shifts from a single autoregression to a multivariate autoregression 

with a set of vectors. The number of lags is the same for all variables, the dependent variable is 

included as an independent variable. If the model is set with two variables in the time series, 

the model will look like below: 

 

Equation 1. 

𝑌" = 	𝛽&' +	𝛽&&𝑌")& + ⋯+	𝛽&+𝑌")+ +	l&&𝑋")& + ⋯+	l&+𝑋")+ + 𝑢&" 

 

Equation 2. 

𝑋" = 	𝛽.' +	𝛽.&𝑌")& + ⋯+	𝛽.+𝑌")+ +	l.&𝑋")& + ⋯+	l.+𝑋")+ + 𝑢." 

 

In the first equation, Y is the dependent variable. In the second equation, X is the dependent 

variable. 𝛽 and l	are unknown coefficients and 𝑢&" and 𝑢." are error terms. In this study, the 

liquidity measures are used as dependent variables. The lagged monetary policy measures and 

the control variables are set as the independent variables. 
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3.3 AUGMENTED DICKEY-FULLER TEST 

 

When working with time series data there is one assumption that must be upheld, stationarity. 

Stationarity is when the probability distribution does not change over time and the time series 

is not dependent on time. The joint distribution of different time points of the same length does 

not depend on the start of the part of the series. This is necessary to quantify the relationship in 

our VAR-model because otherwise, the coefficients will not be reliable. If the data is dependent 

on time, it will make the coefficients spurious, if not filtered out by making the data stationary. 

The more commonly used stationary when working with time series is called weak stationarity. 

The difference is that weak stationarity only requires that mean and variance to be constant over 

time, and no periodic fluctuations (Tsay 2013). Weak stationarity is sufficient when working 

with a linear model such as VAR. Therefore, our model is considered credible. 

 

To check that our data is stationary, the augmented Dickey-Fuller (ADF) test is used to check 

for a unit root. The ADF-test analyses if the data is stationary or if it is just a stochastic trend, 

this is a one-sided test. A stochastic trend is where the data is based on a distribution and a 

random term. The null hypothesis of the ADF-test is that the data is a stochastic process and 

the alternative that it is a stationary process (Stock and Watson 2015). The hypothesis of the 

ADF-test is: 

 

𝐻':	𝛿 = 0 

𝐻3:	𝛿 < 0 

 

Equation 3. 

∆𝑌" = 	𝛽' + 	𝛼𝑡	 + 	𝛿𝑌")& +	𝜃&∆𝑌")& + ⋯	+	𝜃9∆𝑌")9 +	𝑢" 

 

The augmented Dickey-Fuller statistic do not use a normal distribution no matter how big the 

sample. Furthermore, the critical values will be dependent on the sample distribution.  Equation 

3, shown above, includes a time variable that accounts for time (𝛼𝑡) (Stock and Watson 2015). 
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3.4 GRANGER TEST 

 

To check if our data contain some predictive information, the Granger causality test is used. 

This test indicates if an X variable causes Y and the opposite way if Y causes X. The Granger 

test does this by checking if all the coefficients, within the lag set, are different from zero. If all 

the lag coefficients are zero, the data has no predictive power. Here it is really important that 

the model has the right number of lags. 

 

The Granger causality test is highly debated since it is said that it has little to do with actual 

causality. Causality is when one event causes another, for example, eating causes you to be less 

hungry. Instead of saying that X causes Y, given its previous lagged values, the Granger test 

evaluates the predictability of the variables, that X can predict Y. In other words, if there is 

Granger causality, there is information in the X variable and its lag values that can predict the 

Y variable (Stock and Watson 2015). 

 

 

3.5 IMPULSE RESPONSE FUNCTION 

 

The Granger test can show us if there is any predictive power in our data, but there is still a 

need to take a look at what kind of predictive power we have. The estimated lags from the 

VAR-model tell us what effect the lags have but another way to analyze this is to use the 

impulse response function. 

 

The impulse response function is a way to see the net effects of an experimental shock from an 

independent variable on the dependent variable. This is used on the var model to see what 

effects the independent variables have on our dependent variables when we have our control 

variables in the model. For example, if the shock from an independent variable hits the economy 

in time t. Then the impulse response function plots the effects on the dependent variable over 

time with a base-line from historical data, while the other control variables are constant. The 

impulse response function accounts for bidirectional causality (Pesaran and Shin 1998). 
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3.6 DIAGNOSTICS 

 

The number of lags chosen to include in the models is crucial for a significant result. We can 

estimate the optimal number of lags by using the information criterion as well as economic 

theory. The two most used criterions are the Bayesian information criterion (BIC) and the 

Akaike information criterion (AIC), where the AIC should be considered as the most commonly 

used information criterion. An information criterion is a quantitative way to analyze errors of 

the model in order to reduce them to the smallest influence possible. In other words, using 

information criterions tests for a different number of lags we can make the errors in our model 

smaller. We will use Akaike information criteria (AIC) tests to find our optimal amount of lags, 

defined as below (Stock and Watson 2015): 

 

Equation 4. 

𝐴𝐼𝐶(𝑝) = ln B
𝑆𝑆𝑅(𝑝)
𝑇 F + (𝑝 + 1)(

2
𝑇) 

 

Where 𝑝 is the number of coefficients, 𝑇 is sample size and 𝑆𝑆𝑅 is the sum of squares residual, 

therefore we want the 𝐴𝐼𝐶(𝑝) to be as small as possible. This means, if we add another lag to 

the model this must be justified by a decrease in 𝑆𝑆𝑅. After every VAR-model, the AIC is 

checked to see that we have the smallest value. The AIC should help us prevent overfitting in 

our model. 

 

Earlier studies have shown that a one-month lag is optimal for this type of study. In our model, 

this is represented by 22 operating trading days. 
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3.7 POTENTIAL PROBLEMS AND PROPOSED ADJUSTMENTS 

 

In order to ensure a trustworthy model, we need to we need to identify potential statistical 

problems that may arise. The VAR-model lag length is a possible drawback. Since too many 

lags will reduce the information in the coefficients. Too many lags and the model can get an 

overfitted bias, where the random noise is explained instead of the economic theory (Abdel-

Khalik 1983). We have accounted for this by first testing monthly data and after the result did 

not show any clear results daily data. Having different data with different numbers of 

observations that indicate the same result increases credibility. As well as the selection of lag 

depends on economic theory and the information criteria, corrects for this overfitting effect. 

 

The Granger causality test has been criticized not to show causality but predictability of the 

data. The Granger test does not absolutely show that 𝑋 causes 𝑌, especially in time series. If 𝑋 

causes 𝑍"J& and 𝑍"J& causes  𝑌"J., but X does not cause  𝑌"J., we will still see a causal 

relationship between 𝑋 and 𝑌"J. (Maziarz 2015). We have accounted for this by using the 

Granger test that takes the control variables into account to remove this possible problem. 

 

The augmented Dickey-Fuller test has received some criticism for not being able to account for 

serial correlation, in other words, it might not be optimal for analyzing the stationarity of the 

data (DeJong et al. 1992). All our variables are stationary at 1% significance level, but we have 

plotted every variable against time and analyze the plot to better evaluate if there is a time trend 

present. 
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4. RESULT 
 

In this section, we will present the results of the thesis and summarize the most important 

information from our empirical models. The plots and models will be presented in the text 

with additional information in the appendix. 

 

4.1 AUGMENTED DICKEY-FULLER TEST 

 

The augmented Dickey-fuller is used to see if our variables are stationary or not. After using 

this test on our variables, we see that all variables except for the industrial production are non-

stationary. Since we can't make a VAR-model with non-stationary data we need to integrate it 

or transform it (Stock and Watson 2015). The first difference was used to transform the data to 

become stationary, this affects our interpretation of the results. The ADF-test on the 

transformed data showed that all our variables became stationary with P-values smaller than 

0,01. When plotting the data after our stationary transformation, there is no longer a clear time 

trend, also confirming the stationarity. The ADF-test data results can be seen in figure 3 below. 

 

Table 3. Augmented Dickey-Fuller Test 
Variable P-Value DF-Value Sign. Level 

TV < 0,01 -9,921 *** 

TR < 0,01 -9,1393 *** 

RS < 0,01 -8,1523 *** 

ILLIQ < 0,01 -7,9829 *** 

TPI < 0,01 -10,429 *** 

STIBOR < 0,01 -4,7435 *** 

MB < 0,01 -5,479 *** 

IR < 0,01 -5,0357 *** 

IP < 0,01 -4,9107 *** 

IX < 0,01 -5,295 *** 

All variables are transformed into first difference, except for Industrial Production (IP). 
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4.2 VAR-MODEL 

 

To analyze the VAR-model we set the liquidity measurements as dependent variables and the 

control variables and the monetary policy measurements as independent variables. This is 

supplemental with covariates Z consistent with Fernandez et al. (2006). The final model shown 

below: 

 

 Equation 5. 

𝑌K = 	𝛽' +	𝛽&𝑋")& + ⋯+	𝛽9𝑋")& + a&𝑌")& + ⋯+	a9𝑌")& + d&𝑍")& + ⋯+	d9𝑍")& + 𝑈"	 

 

Equation 6. 

𝑋K = 	𝛽' + 𝛽&𝑋")& + ⋯+	𝛽9𝑋")& +	a&𝑌")& + ⋯+	a9𝑌")& + d&𝑍")& + ⋯+	d9𝑍")& + 𝑈"	 

 

Where 𝑌K represents the different liquidity measurements (TV, TR, RS, ILLIQ and TPI), a is 

the coefficients for the liquidity measures and	𝛽', the models intercepts. 𝛽& …𝛽9 are the 

coefficients for the independent variables (STIBOR or MB), X are the vectors of the 

independent variables (STIBOR or MB) and 	𝑍& …𝑍9 is a matrix of the control variables. d 

represents the coefficients for the control variables. 

 

The liquidity measurements are proxies that measure different aspects of liquidity. The variable 

that is most interesting is the TPI since that variable accounts for the firm size. MP is the 

monetary policy measurement used, STIBOR-rate or Monetary Base. The control variables are 

Industrial production, equally weighted return index and inflation rate. 

 

We followed the usual approach and structured the variables in the order that they could 

simultaneously influence other variables. The order of lag was estimated with the Akaike 

information criterion in line with economic theory and are presented in each VAR-model in 

appendix. 
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Table 4. Expected Signs 
  Expected signs   

Liquidity measure STIBOR increase MB increase 

TV - + 

TR - + 

RS + - 

ILLIQ + - 

TPI + - 

 

 

4.2.1 VAR-model - Liquidity measurement: Trading volume (TV) 

 

STIBOR: When using STIBOR as the independent variable we get two coefficients that are 

significant (on a 5% level of significance) over a 26-day lag, both coefficients with a positive 

effect on trading volume. The significant coefficients with a positive effect indicate increased 

stock market liquidity and do not follow the economic theory that an increased STIBOR rate 

would decrease the stock market liquidity. 

 

MB: When using MB as the independent variable we get one coefficient that is significant (on 

a 5% level of significance) over a 24-day lag, the coefficient has a negative effect on trading 

volume. The significant coefficient with the negative effect indicates decreased stock market 

liquidity and does not follow the economic theory that an increased supply of monetary base 

would increase stock market liquidity. 
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4.2.2 VAR-model - Liquidity measurement: Turnover rate (TR) 

 

STIBOR: When using STIBOR as the independent variable we get four coefficients that are 

significant (on a 5% level of significance) over a 26-day lag, all coefficients with a positive 

effect on turnover rate. The significant coefficients with positive effect indicate increased stock 

market liquidity and do not follow the economic theory that an increased STIBOR rate would 

decrease the stock market liquidity. 

 

MB: When using MB as the independent variable we get four coefficients that are significant 

(on a 5% level of significance) over a 24-day lag, one coefficient with a positive effect and 

three results with a negative effect on turnover rate. The significant coefficients with a majority 

of negative effects indicate decreased stock market liquidity and do not follow the economic 

theory that an increased supply of monetary base would increase the stock market liquidity. 

 

 

4.2.3 VAR-model - Liquidity measurement: Relative bid-ask-spread (RS) 

 

STIBOR: When using STIBOR as the independent variable we get eight coefficients that are 

significant (on a 5% level of significance) over a 26-day lag, all coefficients with a positive 

effect on relative bid-ask-spread. The significant coefficients with a positive effect indicate 

decreased stock market liquidity and follow the economic theory that an increased STIBOR 

rate would decrease stock market liquidity. 

 

MB: When using MB as the independent variable we get five coefficients that are significant 

(on a 5% level of significance) over a 24-day lag, four coefficients with a positive effect and 

one result with a negative effect on relative bid-ask-spread. The significant coefficients with a 

majority of positive effects indicate decreased stock market liquidity and do not follow the 

economic theory that an increased supply of monetary base would increase the stock market 

liquidity. 
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4.2.4 VAR-model - Liquidity measurement: The Amihud illiquidity ratio (ILLIQ) 

 

STIBOR: When using STIBOR as the independent variable we get thirteen coefficients that are 

significant (on a 5% level of significance) over a 26-day lag, eleven coefficients with a positive 

effect and two results with a negative effect on the Amihud illiquidity ratio. The significant 

coefficients with a majority of positive effects indicate decreased stock market liquidity and 

follow the economic theory that an increased STIBOR rate would decrease stock market 

liquidity. 

 

MB: When using MB as the independent variable we get five coefficients that are significant 

(on a 5% level of significance) over a 24-day lag, three coefficients with a positive effect and 

two results with a negative effect on the Amihud illiquidity ratio. The significant coefficients 

with a majority of positive effects indicate decreased stock market liquidity and do not follow 

the economic theory that an increased supply of monetary base would increase the stock market 

liquidity. 

 

 

4.2.5 VAR-model - Liquidity measurement: Turnover price impact (TPI) 

 

STIBOR: When using STIBOR as the independent variable we get three coefficients that are 

significant (on a 5% level of significance) over a 26-day lag, two coefficients with a positive 

effect and one result with a negative effect on turnover price impact. The significant coefficients 

with a majority of positive effects indicate decreased stock market liquidity and follow the 

economic theory that an increased STIBOR rate would decrease stock market liquidity. 

 

MB: When using MB as the independent variable we get two coefficients that are significant 

(on a 5% level of significance) over a 24-day lag, both coefficients with positive effects on 

turnover price impact. The significant coefficients with a positive effect indicate decreased 

stock market liquidity and do not follow the economic theory that an increased supply of 

monetary base would increase the stock market liquidity. 
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4.3 GRANGER TEST 

 

The results of the Granger causality tests on the stationary variables show that there is Granger 

causality between all variables, except between the variables STIBOR and trading volume. This 

shows that there is a predictive power from X to Y. This can be interpreted such that the stock 

market liquidity is Granger caused by the monetary policy. Looking at the predictive power 

from Y to X, we also see that there is Granger causality between all variables. These results 

indicate that stock market liquidity is affected by monetary policy and vice versa. The Granger 

causality in the daily data is consistent with the monthly data since the causality is absorbed 

before the end of a month. The most interesting measurement, turnover price impact, do not 

suffer from bidirectional causality. To see the reversed Granger effects, VAR-model results 

with monetary policy as dependent variables can be found in the appendix in figures A11-A20.  

 

Table 5. Granger Causality Test   Table 6. Granger Causality Test 

Monetary Policy causing Liquidity   Liquidity causing Monetary Policy 
X-Axis Y-Axis P-Value Sign. Level 

 
X-Axis Y-Axis P-Value Sign. Level 

STIBOR TV 0,224 
  

TV STIBOR 0,4348 
 

MB TV 0,002859 ** 
 

TV MB 0,4981 
 

STIBOR TR 0,003597 ** 
 

TR STIBOR 2,55E-03 ** 

MB TR 0,002859 ** 
 

TR MB 8,72E-03 ** 

STIBOR RS 1,62E-12 *** 
 

RS STIBOR 0,0003531 *** 

MB RS 2,53E-07 *** 
 

RS MB 0,02 * 

STIBOR ILLIQ  2,20E-16 *** 
 

ILLIQ  STIBOR 1,54E-15 *** 

MB ILLIQ  1,93E-15 *** 
 

ILLIQ  MB 5,59E-18 *** 

STIBOR TPI 0,01257 * 
 

TPI STIBOR 7,60E-02 . 

MB TPI 0,04028 * 
 

TPI MB 8,21E-01   
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4.4 IMPULSE RESPONSE FUNCTION 

 

Figures 1-10 display the net effects that one standard deviation shock in the monetary base or 

STIBOR variables, while ceteris paribus, has on the liquidity measurements. The impulse 

response functions accounts for the bidirectional causality, to see the net effects on liquidity 

from a monetary policy shock. The results of the impulse response functions are similar and 

consistent with the choice of the VAR-model. We can see that the effects are larger during the 

first month after the shock, the effect then starts to diminish. This is true for all the impulse 

response functions. What kind of effects these have on the stock market liquidity is more 

unclear since all the plots are oscillating around zero. All the monetary base plots have an initial 

volatility cluster in the first ten days. Then a second cluster after around twenty days, except 

for the monetary base effect on TPI. All STIBOR plots show more continuous volatility until 

the effect is diminishing.  

 

 
 

 
 

Figure 2. Accumulated response of 
TV to one st. dev. MB shock 

Figure 1. Accumulated response of 
TV to one st. dev. STIBOR shock 

Figure 4. Accumulated response of 
TR to one st. dev. MB shock 

Figure 3. Accumulated response of 
TR to one st. dev. STIBOR shock 
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Figure 6. Accumulated response of 
RS to one st. dev. MB shock 

Figure 5. Accumulated response of 
RS to one st. dev. STIBOR shock 

Figure 8. Accumulated response of 
ILLIQ to one st. dev. MB shock 

Figure 7. Accumulated response of 
ILLIQ to one st. dev. STIBOR 

shock 

Figure 10. Accumulated response 
of TPI to one st. dev. MB shock 

Figure 9. Accumulated response of 
TPI to one st. dev. STIBOR shock 
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5. DISCUSSION 
 

In this section, we will discuss the reported results and the strengths and weaknesses of our 

model. We will also compare and discuss the result with regards to economic theory, the 

problem definition and our hypothesis. 

 

As we can see in the results from the vector autoregressive models there are some contradictory 

results. The VAR-model showing the STIBOR effect on the TPI measurement reports that an 

increase in STIBOR will decrease stock market liquidity and an increase in the monetary base 

will decrease liquidity. Both of these results being the opposite of the economic theory. The 

TPI is the most sophisticated liquidity measurement since it also accounts for company size. 

Looking at the impulse response function for the TPI measurement, there is a significant effect 

from the standard deviation shock. But the effect is oscillating around zero. However, the length 

of the effect, approximately 24 days, is consistent with the Fernández-Amador et al. (2013) as 

well as Söderbergs (2008) findings. 

 

The Relative Spread VAR-models reports results with many significant values for both 

monetary base and STIBOR. Here we can see effects in line with economic theory from both 

STIBOR and monetary base. This measurement is better to predict shorter liquidity changes 

since it is derived from intraday data for bid-, ask- and mid-stock prices. Worth noting is that 

the relative bid-ask-spread measurement could suffer from a firm size bias because of how the 

measurement is defined. This model is an indication that both STIBOR and monetary policy 

has an approximately 30-day effect on the stock market liquidity but since the impulse response 

function is oscillating around zero, we can't say for certain what kind effect they have. 

 

The ILLIQ VAR-models reports values that are contradictory to economic theory. The STIBOR 

model indicates a negative (positive) effect on stock market liquidity when the STIBOR 

increases. While the monetary base model indicates that an increase of the monetary base 

decreases stock market liquidity. The impulse response function results are similar as discussed 

above. 

 

Söderberg (2008) could not exclude or find strong evidence that short term interest rates 

(similar to STIBOR) would impact the stock market liquidity in Sweden. The result seen in our 
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study are similar to Söderbergs (2008) findings. However, given our implementation of newer 

and improved liquidity measurements and models with daily data, we were hoping for a result 

more in accordance with economic theory. All VAR-models were previously also executed 

with monthly data. The results of these VAR-Models were similar, with no clear effects and 

still with indications of bidirectional causality. 

 

The Granger causality tests are significant for all variables except for STIBORs effect on 

trading volume. This test result can be partly explained by the high amount of observations in 

our model. A large number of observations might cause the test to show causality, even though 

we do not know how large the coefficients are. Thereby, we cannot be certain about the effects 

of causality in our model. Overfitting problems, due to the large data, are also something to 

take into account when looking at the Granger causality tests. However, since similar results 

were reported for our monthly data, when the overfitting bias was better controlled for, we are 

not too worried about these effects. The AIC-criterion, by finding the optimal number of lags 

with minimized residuals, takes overfitting into account. 

 

The bidirectional causality reported by our Granger causality tests tells us that our liquidity 

measurements can predict changes in STIBOR and monetary base. We believe that the use of 

daily data, thereby increasing the size of our data, can partly explain the bidirectional Granger 

causality but also contribute to our model obtaining more significant lag coefficients that have 

a low effect. Since the coefficients of the Granger test are significant, we can still assume that 

the liquidity measurements are able to forecast the monetary policy variables. This weakness 

in the model becomes more distinct due to the high number of lags, once again, a result of using 

daily data. 

 

The study by Lee, Rynn and Kutan (2016) shows that expectations of changes in the monetary 

policy can affect the stock market liquidity before the policy change has been implemented. 

This theory might explain why we have a Granger causality both ways since the stock market 

quickly reacts to new information and changes in expectations. Decreasing the information gap 

by announcing changes in the monetary policy can make the market revise its expectations and 

react before the change is made. Riksbanken is very transparent with upcoming executions and 

communicates policy changes and operational goals to the public well in advance. This 

transparency creates arbitrage opportunities for the public and can be a good explanation to the 

bidirectional causality seen in the Granger tests (Cecchetti and Schoenholtz 2015). This result 
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is consistent with monthly data were no causality was found. Since we argue that the effect 

could be from foreign investors withdrawing (depositing) their investments from the country 

before a change to reduce the risk of a depreciation (appreciation) on their investments, 

following information from the central bank. 

 

The impulse response functions show a net effect on the liquidity measurements after a 

monetary policy shock, which reduces after 30 days, both with monthly and daily data. This 

indicates that there is an effect, but as previously stated we cannot determine the exact direction 

or magnitude of the effect. The impulse response functions accounts for the feedback loop, this 

means that the net effect from a shock in the economy is more distinctly shown. The net effect 

is diminishing and is almost zero after 30-days. 

 

The monetary base in the Euro-zone of around EUR 3 trillion (European central bank) can be 

considered very large compared to the monetary base in Sweden which consists of ca EUR 46,5 

billion (Sveriges Riksbank 2019). The much smaller size of the Sweden economy could explain 

why a change of monetary base might have a smaller effect on the financial system. Economic 

theory states that small open economies cannot affect the world interest rate by the use of 

monetary policy, these kinds of policy changes will only lead to depreciation or appreciation of 

the domestic currency (Carlin and Soskice 2006). 

 

This is something we can observe if we look at the recent history of Riksbanken and ECB. 

Following the financial crisis of 2008-2009, both Riksbanken and ECB lowered their repo rate 

to very low levels. However, Sweden set the record of the lowest repo rate ever and was not 

able to influence other European central banks to follow. As a result, Sweden's current repo rate 

is below the world interest rate, something that has also led to a depreciation of the Swedish 

currency SEK. 

 

The negative repo rate in Sweden can reduce the effect that the monetary policy has on stock 

market liquidity. This means that even if rates are increased and treasury bonds should be more 

desirable, the negative rate still makes the bonds undesirable for investors and institutions. 

Today, the 8-year bond yield are approximately 0% without accounting for inflation. This 

contributes to the explanation that we barely see any effects on rate changes in our models 

(World Government Bonds 2019).  
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Sweden, being considered as a small open economy that cannot affect the world interest rate, 

may not be able to affect the liquidity in the same way that the European central bank or Federal 

Reserve System (USA) are able to. In Sweden, a monetary policy change consisting of a lower 

repo rate should influence investments to shift from government bonds to the stock market and 

thereby increase the liquidity. However, in the perspective of foreign investors, the apparent 

risk of a depreciation of the currency SEK could influence these investors to move their 

investments out of Sweden and the Swedish stock market. In this case, canceling out some of 

the positive liquidity effects expected from a lower repo rate in Sweden and contributing to the 

bidirectional Granger causality. 

 

An important factor to control for when predicting stock market liquidity is returns. If a stock 

market is generally generating a lot of profit (returns) for its shareholders, it is natural that more 

investors will seek to invest in this market. This is something we have anticipated and try to 

control for by the use of the control variable returns index. However, the returns index control 

variable might not be able to fully remove this effect. In order to improve this control variable, 

we would need to account for the returns on other similar stock markets, making our control 

variable a relative returns index. 

 

With our returns index control variable, we try to also absorb another big factor determining 

stock market liquidity, domestic and foreign mutual fund flows. If a mutual fund decides to 

relocate some of its foreign holdings to a company listed in Sweden, this could greatly impact 

the liquidity on the Swedish stock exchange. According to Statens Offentliga Utredningar (SOU 

2006:50), the mutual funds possessed a significant 11 percent of the Swedish stock market in 

2006. This indicates that mutual funds have a big influence on the Swedish stock market 

liquidity. This thesis is also confirmed by Söderberg (2008) who found that domestic and 

foreign mutual fund flows could forecast the Swedish stock market liquidity better than the 

monetary policy. However, mutual funds do not base their investment decisions solely on 

returns, which is why we believe that our returns index may not be sufficient to capture all of 

this effect. This argues that mutual fund flows could be beneficial to include as a control 

variable in future studies. 

 

From our VAR-model, we conclude that we see the effects of the monetary policy, but it is not 

clearly defined. We cannot reject that policy changes have an effect on stock market liquidity, 
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but we can't say that the effect is distinct. These somewhat inconsistent results might be 

explained by earlier discussed issues mentioned in this section.  

 

 

6. CONCLUSION 
 

In this section, we will conclude the result of our thesis and give final feedback and thoughts 

on our study. Lastly, we will give our concluding remarks and suggestions for future 

research. 

 

The purpose of this study is to look at the transmission effects created by Riksbanken and if 

they have a direct impact on the stock market liquidity in Sweden. We examine the effects of 

the monetary policy changes while controlling for the previously mentioned external effects on 

stock market liquidity. 

 

The goal of understanding the transmission effects from the monetary policy can help us to 

better predict future stock market liquidity and also favor the Swedish central bank in better 

anticipate the effects from their decisions. 

 

Our VAR-models shows results indicating different effects depending on what liquidity 

measure is used. Relative spread and the the Amihud illiquidity ratio show that there is a 

positive effect on stock market liquidity when the interest rate is decreased, which is in 

accordance with economic theory. However, more advanced measurements like turnover price 

impact shows opposite effects that are not in line with economic theory. Our impulse response 

functions for all liquidity measurements show that monetary policy shocks have an effect that 

diminishes after 30-days, but the effects are oscillating around zero. 

 

We feel that this study can act as a solid framework for future studies. We have managed to test 

our data with both monthly and daily values and with different extents of lags. Though, with 

more time we would have liked the opportunity to also include a micro level model to better 

account for market capitalization. 
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By implementing control variables such as rate changes in alternative economies and mutual 

fund flows in and out of Sweden, we believe that our model and future studies can better account 

for external effects that could impact the stock market liquidity. 
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8. APPENDIX 
 
Table A1. VAR Coefficients: TV - STIBOR 

TV - STIBOR Coefficient Std. Error T-Value P-Value Sign. Level 
STIBOR_diff,l1 -5,78E-03 2,88E-02 -0,201 0,84079   
STIBOR_diff,l2 2,70E-02 2,88E-02 0,938 0,34839  
STIBOR_diff,l3 2,96E-02 2,88E-02 1,026 0,30484  
STIBOR_diff,l4 -1,65E-02 2,88E-02 -0,572 0,5675  
STIBOR_diff,l5 4,03E-02 2,89E-02 1,395 0,16307  
STIBOR_diff,l6 8,00E-04 2,88E-02 0,028 0,97787  
STIBOR_diff,l7 1,04E-02 2,88E-02 0,361 0,71815  
STIBOR_diff,l8 5,08E-02 2,88E-02 1,762 0,0782 . 
STIBOR_diff,l9 1,63E-02 2,89E-02 0,563 0,57321  
STIBOR_diff,l10 3,71E-02 2,89E-02 1,285 0,19894  
STIBOR_diff,l11 9,66E-03 2,89E-02 0,334 0,73845  
STIBOR_diff,l12 -1,10E-02 2,89E-02 -0,38 0,70386  
STIBOR_diff,l13 5,68E-02 2,89E-02 1,961 0,04993 * 
STIBOR_diff,l14 4,47E-02 2,90E-02 1,542 0,12303  
STIBOR_diff,l15 -3,18E-02 2,90E-02 -1,096 0,27322  
STIBOR_diff,l16 3,19E-02 2,89E-02 1,102 0,27039  
STIBOR_diff,l17 -2,94E-02 2,89E-02 -1,017 0,30932  
STIBOR_diff,l18 -1,74E-02 2,90E-02 -0,599 0,54893  
STIBOR_diff,l19 -1,49E-02 2,89E-02 -0,516 0,60569  
STIBOR_diff,l20 4,38E-02 2,89E-02 1,518 0,12921  
STIBOR_diff,l21 -9,27E-03 2,84E-02 -0,326 0,74412  
STIBOR_diff,l22 8,27E-02 2,84E-02 2,907 0,00367 ** 
STIBOR_diff,l23 1,83E-04 2,85E-02 0,006 0,99487  
STIBOR_diff,l24 -3,02E-02 2,85E-02 -1,06 0,28939  
STIBOR_diff,l25 4,20E-02 2,85E-02 1,472 0,14119  
STIBOR_diff,l26 2,22E-02 2,85E-02 0,779 0,43608  
const 3,18E-04 1,59E-03 0,2 0,84137   

 
Table A2. VAR Coefficients: TV - MB 

TV - MB Coefficient Std. Error T-Value P-Value Sign. Level 
MB_diff,l1 -4,17E-08 3,11E-07 -0,134 0,89325   
MB_diff,l2 -5,12E-07 3,11E-07 -1,646 0,0998 . 
MB_diff,l3 -9,66E-08 3,11E-07 -0,311 0,75614  
MB_diff,l4 -4,76E-07 3,10E-07 -1,536 0,12456  
MB_diff,l5 3,36E-07 3,10E-07 1,085 0,27797  
MB_diff,l6 3,80E-07 3,09E-07 1,232 0,2182  
MB_diff,l7 7,19E-08 3,09E-07 0,233 0,81588  
MB_diff,l8 -4,59E-07 3,09E-07 -1,484 0,13789  
MB_diff,l9 9,25E-08 3,09E-07 0,299 0,76495  
MB_diff,l10 -2,93E-08 3,09E-07 -0,095 0,92439  
MB_diff,l11 2,58E-07 3,09E-07 0,834 0,40459  
MB_diff,l12 -5,84E-07 3,09E-07 -1,89 0,05889 . 
MB_diff,l13 -2,20E-08 3,09E-07 -0,071 0,94323  
MB_diff,l14 -2,94E-07 3,09E-07 -0,951 0,34146  
MB_diff,l15 -3,14E-08 3,09E-07 -0,102 0,91908  
MB_diff,l16 1,59E-08 3,09E-07 0,052 0,95884  
MB_diff,l17 1,23E-07 3,09E-07 0,397 0,69146  
MB_diff,l18 -1,34E-07 3,09E-07 -0,435 0,66341  
MB_diff,l19 -4,48E-07 3,09E-07 -1,451 0,14695  
MB_diff,l20 1,48E-09 3,09E-07 0,005 0,99618  
MB_diff,l21 2,56E-07 3,09E-07 0,828 0,40756  
MB_diff,l22 -6,44E-07 3,10E-07 -2,075 0,03808 * 
MB_diff,l23 5,62E-07 3,11E-07 1,808 0,07072 . 
MB_diff,l24 -2,96E-07 3,15E-07 -0,94 0,34732  
const 1,18E-04 1,59E-03 0,074 0,94099   
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Table A3. VAR Coefficients: TR - STIBOR 
TR - STIBOR Coefficient Std. Error T-Value P-Value Sign. Level 
STIBOR_diff,l1 -3,59E-02 4,68E-02 -0,767 0,443093   
STIBOR_diff,l2 1,04E-01 4,68E-02 2,225 0,026119 * 
STIBOR_diff,l3 8,15E-02 4,68E-02 1,74 0,081934 . 
STIBOR_diff,l4 4,23E-02 4,68E-02 0,902 0,366983  
STIBOR_diff,l5 1,91E-02 4,69E-02 0,408 0,683321  
STIBOR_diff,l6 6,94E-02 4,68E-02 1,483 0,138134  
STIBOR_diff,l7 4,00E-02 4,68E-02 0,855 0,392791  
STIBOR_diff,l8 5,71E-02 4,68E-02 1,22 0,222637  
STIBOR_diff,l9 1,12E-01 4,69E-02 2,395 0,016656 * 
STIBOR_diff,l10 7,42E-02 4,70E-02 1,581 0,113979  
STIBOR_diff,l11 2,82E-02 4,70E-02 0,599 0,549011  
STIBOR_diff,l12 -2,68E-03 4,70E-02 -0,057 0,954483  
STIBOR_diff,l13 6,13E-02 4,70E-02 1,304 0,192151  
STIBOR_diff,l14 9,77E-02 4,71E-02 2,077 0,037848 * 
STIBOR_diff,l15 -4,65E-02 4,71E-02 -0,988 0,323442  
STIBOR_diff,l16 8,41E-02 4,69E-02 1,791 0,07337 . 
STIBOR_diff,l17 -6,11E-02 4,69E-02 -1,302 0,193121  
STIBOR_diff,l18 7,63E-02 4,70E-02 1,622 0,104964  
STIBOR_diff,l19 -7,42E-02 4,69E-02 -1,581 0,113917  
STIBOR_diff,l20 3,67E-02 4,69E-02 0,783 0,433942  
STIBOR_diff,l21 -4,28E-02 4,62E-02 -0,927 0,35395  
STIBOR_diff,l22 1,28E-01 4,62E-02 2,771 0,005611 ** 
STIBOR_diff,l23 1,57E-02 4,63E-02 0,338 0,735086  
STIBOR_diff,l24 -1,32E-02 4,63E-02 -0,285 0,775635  
STIBOR_diff,l25 2,55E-02 4,64E-02 0,549 0,582755  
STIBOR_diff,l26 7,48E-02 4,63E-02 1,613 0,106794  
const 1,05E-03 2,58E-03 0,406 0,684611   

 
Table A4. VAR Coefficients: TR - MB 

TR - MB Coefficient Std. Error T-Value P-Value Sign. Level 
MB_diff,l1 9,39E-08 5,05E-07 0,186 0,852603   
MB_diff,l2 -7,68E-07 5,06E-07 -1,519 0,128841  
MB_diff,l3 1,06E-07 5,06E-07 0,21 0,833967  
MB_diff,l4 -7,30E-07 5,04E-07 -1,448 0,14774  
MB_diff,l5 1,33E-06 5,03E-07 2,65 0,008089 ** 
MB_diff,l6 -9,11E-08 5,02E-07 -0,181 0,856061  
MB_diff,l7 7,91E-07 5,02E-07 1,575 0,115335  
MB_diff,l8 -1,09E-06 5,03E-07 -2,165 0,030445 * 
MB_diff,l9 3,24E-07 5,03E-07 0,644 0,519351  
MB_diff,l10 -2,63E-07 5,03E-07 -0,523 0,6013  
MB_diff,l11 1,92E-07 5,03E-07 0,381 0,702885  
MB_diff,l12 -1,13E-06 5,02E-07 -2,257 0,024038 * 
MB_diff,l13 -4,75E-08 5,03E-07 -0,094 0,924788  
MB_diff,l14 -3,63E-07 5,03E-07 -0,722 0,47046  
MB_diff,l15 -1,43E-07 5,03E-07 -0,283 0,77697  
MB_diff,l16 2,14E-07 5,02E-07 0,426 0,669994  
MB_diff,l17 1,09E-07 5,02E-07 0,217 0,828182  
MB_diff,l18 -5,07E-07 5,02E-07 -1,01 0,312388  
MB_diff,l19 -7,88E-07 5,02E-07 -1,57 0,116529  
MB_diff,l20 2,95E-07 5,02E-07 0,588 0,556852  
MB_diff,l21 1,90E-07 5,02E-07 0,377 0,705962  
MB_diff,l22 -1,85E-06 5,04E-07 -3,663 0,000253 *** 
MB_diff,l23 9,79E-08 5,06E-07 0,193 0,846669  
MB_diff,l24 -5,15E-07 5,12E-07 -1,006 0,314392  
const 6,35E-04 2,58E-03 0,246 0,805534   

 
 
 
 



 38 

Table A5. VAR Coefficients: RS - STIBOR 
RS - STIBOR Coefficient Std. Error T-Value P-Value Sign. Level 
STIBOR_diff,l1 5,65E-04 1,30E-03 0,436 0,662631   
STIBOR_diff,l2 2,55E-03 1,30E-03 1,967 0,049282 * 
STIBOR_diff,l3 1,58E-03 1,30E-03 1,219 0,223044  
STIBOR_diff,l4 -7,27E-04 1,30E-03 -0,561 0,575094  
STIBOR_diff,l5 6,39E-04 1,30E-03 0,492 0,622541  
STIBOR_diff,l6 3,00E-03 1,30E-03 2,313 0,020786 * 
STIBOR_diff,l7 4,64E-03 1,30E-03 3,575 0,000355 *** 
STIBOR_diff,l8 1,45E-03 1,30E-03 1,115 0,264838  
STIBOR_diff,l9 2,26E-03 1,30E-03 1,732 0,083262 . 
STIBOR_diff,l10 1,23E-03 1,30E-03 0,943 0,345506  
STIBOR_diff,l11 -4,15E-03 1,30E-03 -3,185 0,001457 ** 
STIBOR_diff,l12 -8,73E-04 1,31E-03 -0,669 0,503667  
STIBOR_diff,l13 -1,52E-03 1,31E-03 -1,163 0,244829  
STIBOR_diff,l14 4,24E-03 1,31E-03 3,244 0,001187 ** 
STIBOR_diff,l15 -9,57E-04 1,31E-03 -0,732 0,464423  
STIBOR_diff,l16 5,97E-03 1,30E-03 4,578 4,83E-06 *** 
STIBOR_diff,l17 -1,09E-03 1,31E-03 -0,83 0,406557  
STIBOR_diff,l18 2,00E-03 1,31E-03 1,531 0,125818  
STIBOR_diff,l19 1,99E-03 1,31E-03 1,522 0,128016  
STIBOR_diff,l20 8,04E-04 1,31E-03 0,615 0,538297  
STIBOR_diff,l21 8,14E-04 1,29E-03 0,634 0,526378  
STIBOR_diff,l22 5,80E-03 1,29E-03 4,508 6,74E-06 *** 
STIBOR_diff,l23 8,80E-04 1,29E-03 0,682 0,495513  
STIBOR_diff,l24 -1,86E-03 1,29E-03 -1,439 0,150296  
STIBOR_diff,l25 2,64E-03 1,29E-03 2,041 0,041278 * 
STIBOR_diff,l26 7,90E-04 1,29E-03 0,611 0,541069  
const 6,10E-05 7,14E-05 0,854 0,393091   

 
Table A6. VAR Coefficients: RS - MB 

RS - MB Coefficient Std. Error T-Value P-Value Sign. Level 
MB_diff,l1 -1,17E-09 1,40E-08 -0,084 0,933321   
MB_diff,l2 -8,62E-09 1,41E-08 -0,613 0,539603  
MB_diff,l3 3,50E-08 1,41E-08 2,489 0,012858 * 
MB_diff,l4 6,62E-10 1,40E-08 0,047 0,962347  
MB_diff,l5 7,38E-08 1,40E-08 5,276 1,39E-07 *** 
MB_diff,l6 -1,27E-08 1,40E-08 -0,907 0,364318  
MB_diff,l7 1,81E-08 1,40E-08 1,293 0,195942  
MB_diff,l8 9,77E-09 1,40E-08 0,697 0,486056  
MB_diff,l9 6,30E-09 1,40E-08 0,45 0,653063  
MB_diff,l10 5,45E-09 1,40E-08 0,389 0,697352  
MB_diff,l11 -2,53E-09 1,40E-08 -0,18 0,856809  
MB_diff,l12 -1,37E-08 1,40E-08 -0,982 0,326152  
MB_diff,l13 -1,74E-08 1,40E-08 -1,247 0,212607  
MB_diff,l14 -2,18E-08 1,40E-08 -1,561 0,118645  
MB_diff,l15 -3,92E-09 1,40E-08 -0,28 0,779557  
MB_diff,l16 3,58E-08 1,40E-08 2,562 0,010457 * 
MB_diff,l17 3,06E-08 1,40E-08 2,19 0,028574 * 
MB_diff,l18 1,60E-08 1,40E-08 1,145 0,252291  
MB_diff,l19 -8,15E-09 1,40E-08 -0,582 0,560543  
MB_diff,l20 -1,58E-08 1,40E-08 -1,125 0,260661  
MB_diff,l21 6,02E-09 1,40E-08 0,429 0,667749  
MB_diff,l22 -4,19E-08 1,41E-08 -2,976 0,002938 ** 
MB_diff,l23 1,86E-08 1,41E-08 1,32 0,187052  
MB_diff,l24 1,06E-08 1,43E-08 0,746 0,455787  
const 1,52E-05 7,16E-05 0,212 0,831821   
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Table A7. VAR Coefficients: ILLIQ - STIBOR 
ILLIQ - STIBOR Coefficient Std. Error T-Value P-Value Sign. Level 
STIBOR_diff,l1 -0,0199558 0,0170517 -1,17 0,241943   
STIBOR_diff,l2 0,0088862 0,017064 0,521 0,602565  
STIBOR_diff,l3 0,0626739 0,0170603 3,674 0,000242 *** 
STIBOR_diff,l4 -0,0084353 0,0170733 -0,494 0,621288  
STIBOR_diff,l5 0,0298711 0,0170705 1,75 0,080217 . 
STIBOR_diff,l6 0,0361493 0,0170538 2,12 0,034089 * 
STIBOR_diff,l7 0,052531 0,0170589 3,079 0,002088 ** 
STIBOR_diff,l8 0,0191646 0,0170836 1,122 0,262008  
STIBOR_diff,l9 0,0295447 0,017108 1,727 0,084251 . 
STIBOR_diff,l10 0,0556262 0,017105 3,252 0,001155 ** 
STIBOR_diff,l11 -0,0440472 0,0171293 -2,571 0,010162 * 
STIBOR_diff,l12 -0,0118569 0,0171404 -0,692 0,489132  
STIBOR_diff,l13 -0,0772613 0,0171487 -4,505 6,81E-06 *** 
STIBOR_diff,l14 0,0366806 0,0171888 2,134 0,032903 * 
STIBOR_diff,l15 -0,0093326 0,017184 -0,543 0,587092  
STIBOR_diff,l16 0,0319884 0,017132 1,867 0,061949 . 
STIBOR_diff,l17 0,0036827 0,0171082 0,215 0,829576  
STIBOR_diff,l18 0,0252365 0,0171402 1,472 0,141  
STIBOR_diff,l19 0,0764231 0,0171066 4,467 8,13E-06 *** 
STIBOR_diff,l20 0,016287 0,017144 0,95 0,342163  
STIBOR_diff,l21 0,0410793 0,0168624 2,436 0,014887 * 
STIBOR_diff,l22 0,0545221 0,0168825 3,229 0,00125 ** 
STIBOR_diff,l23 0,0490139 0,0169115 2,898 0,003772 ** 
STIBOR_diff,l24 0,0175803 0,0169204 1,039 0,298866  
STIBOR_diff,l25 0,0730637 0,0169381 4,314 1,64E-05 *** 
STIBOR_diff,l26 0,0401009 0,0169623 2,364 0,018119 * 
const 0,0010504 0,0009313 1,128 0,259432   

 
Table A8. VAR Coefficients: ILLIQ - MB 

ILLIQ - MB Coefficient Std. Error T-Value P-Value Sign. Level 
MB_diff,l1 -1,99E-07 1,84E-07 -1,083 0,279076   
MB_diff,l2 -4,12E-08 1,84E-07 -0,224 0,822548  
MB_diff,l3 8,59E-07 1,84E-07 4,674 3,04E-06 *** 
MB_diff,l4 -8,73E-08 1,84E-07 -0,475 0,634938  
MB_diff,l5 5,99E-07 1,83E-07 3,27 0,001083 ** 
MB_diff,l6 -2,94E-07 1,83E-07 -1,603 0,109028  
MB_diff,l7 7,26E-08 1,83E-07 0,396 0,691952  
MB_diff,l8 1,16E-06 1,83E-07 6,347 2,43E-10 *** 
MB_diff,l9 -1,56E-07 1,84E-07 -0,849 0,39607  
MB_diff,l10 2,83E-07 1,84E-07 1,54 0,123641  
MB_diff,l11 -1,56E-07 1,84E-07 -0,85 0,395428  
MB_diff,l12 -4,31E-07 1,84E-07 -2,344 0,019109 * 
MB_diff,l13 -2,60E-07 1,84E-07 -1,415 0,15714  
MB_diff,l14 -2,53E-07 1,84E-07 -1,376 0,168818  
MB_diff,l15 1,79E-07 1,84E-07 0,975 0,329603  
MB_diff,l16 1,71E-07 1,84E-07 0,933 0,350788  
MB_diff,l17 2,99E-07 1,84E-07 1,629 0,103297  
MB_diff,l18 3,08E-07 1,83E-07 1,678 0,09347 . 
MB_diff,l19 -2,50E-07 1,83E-07 -1,361 0,173708  
MB_diff,l20 1,85E-07 1,84E-07 1,01 0,312547  
MB_diff,l21 2,80E-07 1,84E-07 1,522 0,128106  
MB_diff,l22 -6,66E-07 1,84E-07 -3,612 0,000307 *** 
MB_diff,l23 2,66E-07 1,85E-07 1,441 0,149787  
MB_diff,l24 3,18E-07 1,87E-07 1,7 0,08919 . 
const 2,08E-04 9,34E-04 0,223 0,823932   
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Table A9. VAR Coefficients: TPI - STIBOR 
TPI - STIBOR Coefficient Std. Error T-Value P-Value Sign. Level 
STIBOR_diff,l1 3,75E-02 1,99E-01 0,189 0,850479   
STIBOR_diff,l2 -1,47E-01 1,99E-01 -0,741 0,458616  
STIBOR_diff,l3 1,80E-01 1,99E-01 0,907 0,364493  
STIBOR_diff,l4 -1,12E-01 1,99E-01 -0,564 0,572927  
STIBOR_diff,l5 -1,58E-01 1,99E-01 -0,792 0,428229  
STIBOR_diff,l6 8,44E-02 1,99E-01 0,424 0,671282  
STIBOR_diff,l7 2,88E-01 1,99E-01 1,449 0,147398  
STIBOR_diff,l8 3,22E-02 1,99E-01 0,162 0,87145  
STIBOR_diff,l9 -1,46E-01 1,99E-01 -0,73 0,465143  
STIBOR_diff,l10 -7,09E-02 1,99E-01 -0,356 0,722203  
STIBOR_diff,l11 -4,29E-01 1,99E-01 -2,152 0,031476 * 
STIBOR_diff,l12 -1,14E-01 2,00E-01 -0,573 0,566421  
STIBOR_diff,l13 -8,92E-01 2,00E-01 -4,472 7,96E-06 *** 
STIBOR_diff,l14 -1,93E-01 2,00E-01 -0,963 0,335625  
STIBOR_diff,l15 -2,05E-02 2,00E-01 -0,102 0,918526  
STIBOR_diff,l16 1,87E-01 1,99E-01 0,938 0,348141  
STIBOR_diff,l17 2,13E-01 1,99E-01 1,068 0,285563  
STIBOR_diff,l18 1,74E-01 2,00E-01 0,868 0,385194  
STIBOR_diff,l19 5,24E-01 2,00E-01 2,626 0,008666 ** 
STIBOR_diff,l20 -1,23E-02 2,00E-01 -0,062 0,950876  
STIBOR_diff,l21 2,45E-01 1,96E-01 1,246 0,212885  
STIBOR_diff,l22 -1,46E-01 1,97E-01 -0,744 0,456674  
STIBOR_diff,l23 2,45E-01 1,97E-01 1,247 0,212522  
STIBOR_diff,l24 1,72E-01 1,97E-01 0,873 0,382981  
STIBOR_diff,l25 3,72E-01 1,97E-01 1,886 0,059382 . 
STIBOR_diff,l26 1,64E-01 1,97E-01 0,833 0,404647  
const 4,31E-03 1,10E-02 0,393 0,694071   

 
Table A10. VAR Coefficients: TPI - MB 

TPI - MB Coefficient Std. Error T-Value P-Value Sign. Level 
MB_diff,l1 -5,47E-07 2,14E-06 -0,256 0,798088   
MB_diff,l2 2,35E-06 2,14E-06 1,098 0,27214  
MB_diff,l3 5,85E-06 2,14E-06 2,731 0,00635 ** 
MB_diff,l4 1,69E-06 2,14E-06 0,788 0,43101  
MB_diff,l5 1,48E-06 2,13E-06 0,693 0,488488  
MB_diff,l6 -2,02E-06 2,13E-06 -0,951 0,341781  
MB_diff,l7 -1,92E-06 2,13E-06 -0,902 0,367091  
MB_diff,l8 7,85E-06 2,13E-06 3,684 0,000232 *** 
MB_diff,l9 -1,43E-06 2,14E-06 -0,671 0,502409  
MB_diff,l10 3,92E-06 2,13E-06 1,837 0,066302 . 
MB_diff,l11 -3,00E-09 2,13E-06 -0,001 0,998877  
MB_diff,l12 -1,15E-06 2,13E-06 -0,541 0,588873  
MB_diff,l13 -2,32E-06 2,13E-06 -1,087 0,277025  
MB_diff,l14 6,62E-07 2,13E-06 0,31 0,756333  
MB_diff,l15 1,47E-06 2,13E-06 0,691 0,489887  
MB_diff,l16 2,24E-06 2,13E-06 1,051 0,293333  
MB_diff,l17 -1,49E-07 2,13E-06 -0,07 0,944494  
MB_diff,l18 2,53E-06 2,13E-06 1,185 0,23626  
MB_diff,l19 1,34E-06 2,13E-06 0,626 0,531088  
MB_diff,l20 9,86E-07 2,13E-06 0,462 0,644091  
MB_diff,l21 3,46E-06 2,14E-06 1,622 0,104887  
MB_diff,l22 4,87E-07 2,14E-06 0,227 0,820402  
MB_diff,l23 1,10E-06 2,15E-06 0,511 0,609347  
MB_diff,l24 3,06E-06 2,17E-06 1,41 0,158651  
const -4,92E-05 1,10E-02 -0,004 0,996419   
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Table A11. VAR Coefficients: STIBOR - TV 
STIBOR - TV Coefficient Std. Error T-Value P-Value Sign. Level 
TV_diff.l1 -1.025e-02 8.387e-03 -1.222 0.22191   
TV_diff.l2 -7.782e-03 9.668e-03 -0.805 0.42094  
TV_diff.l3 -1.741e-02 1.037e-02 -1.679 0.09317 . 
TV_diff.l4 -4.336e-03 1.087e-02 -0.399 0.69002  
TV_diff.l5 3.987e-03 1.116e-02 0.357 0.72089  
TV_diff.l6 3.662e-03 1.128e-02 0.325 0.74557  
TV_diff.l7 -5.465e-03 1.146e-02 -0.477 0.63350  
TV_diff.l8 2.046e-03 1.162e-02 0.176 0.86019  
TV_diff.l9 1.166e-02 1.178e-02 0.990 0.32212  
TV_diff.l10 1.577e-02 1.189e-02 1.326 0.18499  
TV_diff.l11 4.165e-04 1.191e-02 0.035 0.97212  
TV_diff.l12 1.808e-04 1.197e-02 0.015 0.98795  
TV_diff.l13 7.713e-03 1.203e-02 0.641 0.52129  
TV_diff.l14 4.599e-03 1.202e-02 0.383 0.70209  
TV_diff.l15 -6.948e-03 1.196e-02 -0.581 0.56135  
TV_diff.l16 -6.973e-03 1.190e-02 -0.586 0.55788  
TV_diff.l17 7.016e-03 1.186e-02 0.592 0.55420  
TV_diff.l18 -3.916e-03 1.175e-02 -0.333 0.73886  
TV_diff.l19 -8.321e-06 1.159e-02 -0.001 0.99943  
TV_diff.l20 -4.524e-03 1.143e-02 -0.396 0.69235  
TV_diff.l21 -4.849e-03 1.125e-02 -0.431 0.66643  
TV_diff.l22 1.142e-02 1.109e-02 1.030 0.30308  
TV_diff.l23 -1.818e-03 1.076e-02 -0.169 0.86576  
TV_diff.l24 -2.025e-03 1.027e-02 -0.197 0.84374  
TV_diff.l25 -1.312e-02 9.602e-03 -1.367 0.17179  
TV_diff.l26 -3.110e-03 8.333e-03 -0.373 0.70901  
const -1.564e-03 8.538e-04 -1.832 0.06708 . 

 
Table A12. VAR Coefficients: MB - TV 

MB - TV Coefficient Std. Error T-Value P-Value Sign. Level 
TV_diff.l1 1.333e+03 7.865e+02 1.694 0.090247 . 
TV_diff.l2 1.459e+03 9.051e+02 1.611 0.107169  
TV_diff.l3 1.074e+03 9.684e+02 1.109 0.267526  
TV_diff.l4 -2.218e+01 1.013e+03 -0.022 0.982544  
TV_diff.l5 3.034e+02 1.043e+03 0.291 0.771151  
TV_diff.l6 2.107e+02 1.055e+03 0.200 0.841621  
TV_diff.l7 -8.366e+01 1.069e+03 -0.078 0.937616  
TV_diff.l8 4.201e+02 1.080e+03 0.389 0.697338  
TV_diff.l9 2.373e+03 1.095e+03 2.167 0.030330 * 
TV_diff.l10 7.646e+02 1.111e+03 0.688 0.491242  
TV_diff.l11 8.804e+02 1.111e+03 0.793 0.428096  
TV_diff.l12 2.840e+02 1.105e+03 0.257 0.797257  
TV_diff.l13 1.307e+03 1.105e+03 1.183 0.236937  
TV_diff.l14 6.777e+02 1.111e+03 0.610 0.541988  
TV_diff.l15 8.761e+02 1.110e+03 0.789 0.430064  
TV_diff.l16 -3.624e+02 1.095e+03 -0.331 0.740608  
TV_diff.l17 -1.233e+02 1.079e+03 -0.114 0.909018  
TV_diff.l18 2.675e+02 1.067e+03 0.251 0.802012  
TV_diff.l19 9.864e+02 1.053e+03 0.937 0.348751  
TV_diff.l20 1.165e+03 1.040e+03 1.121 0.262551  
TV_diff.l21 2.805e+03 1.007e+03 2.785 0.005376 ** 
TV_diff.l22 1.418e+03 9.636e+02 1.472 0.141160  
TV_diff.l23 7.899e+02 9.011e+02 0.877 0.380784  
TV_diff.l24 1.272e+02 7.825e+02 0.163 0.870834  
const 1.022e+02 8.017e+01 1.275 0.202305   
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Table A13. VAR Coefficients: STIBOR - TR 
STIBOR - TR Coefficient Std. Error T-Value P-Value Sign. Level 
TR_diff.l1 -8.368e-03 5.168e-03 -1.619 0.10550   
TR_diff.l2 -9.983e-03 5.965e-03 -1.674 0.09429 . 
TR_diff.l3 -1.165e-02 6.466e-03 -1.802 0.07166 . 
TR_diff.l4 -2.833e-03 6.813e-03 -0.416 0.67755  
TR_diff.l5 -2.789e-03 7.034e-03 -0.396 0.69180  
TR_diff.l6 3.079e-03 7.145e-03 0.431 0.66656  
TR_diff.l7 -4.499e-03 7.267e-03 -0.619 0.53590  
TR_diff.l8 -1.549e-03 7.360e-03 -0.210 0.83335  
TR_diff.l9 9.900e-03 7.447e-03 1.329 0.18379  
TR_diff.l10 7.433e-03 7.512e-03 0.989 0.32250  
TR_diff.l11 6.169e-03 7.524e-03 0.820 0.41235  
TR_diff.l12 2.827e-03 7.568e-03 0.374 0.70873  
TR_diff.l13 8.689e-03 7.606e-03 1.142 0.25338  
TR_diff.l14 2.501e-03 7.605e-03 0.329 0.74231  
TR_diff.l15 -4.911e-03 7.566e-03 -0.649 0.51631  
TR_diff.l16 -4.444e-03 7.523e-03 -0.591 0.55475  
TR_diff.l17 1.667e-03 7.497e-03 0.222 0.82402  
TR_diff.l18 -7.407e-03 7.433e-03 -0.997 0.31902  
TR_diff.l19 -1.256e-03 7.346e-03 -0.171 0.86421  
TR_diff.l20 -4.533e-04 7.247e-03 -0.063 0.95012  
TR_diff.l21 -1.943e-03 7.118e-03 -0.273 0.78487  
TR_diff.l22 1.435e-02 6.997e-03 2.051 0.04035 * 
TR_diff.l23 4.461e-04 6.761e-03 0.066 0.94740  
TR_diff.l24 2.346e-03 6.432e-03 0.365 0.71536  
TR_diff.l25 -1.239e-02 5.940e-03 -2.087 0.03699 * 
TR_diff.l26 4.599e-03 5.153e-03 0.892 0.37218  
const -1.559e-03 8.526e-04 -1.828 0.06758 . 

 
Table A14. VAR Coefficients: MB - TR 

MB - TR Coefficient Std. Error T-Value P-Value Sign. Level 
TR_diff.l1 5.765e+02 4.838e+02 1.192 0.233476   
TR_diff.l2 9.419e+02 5.570e+02 1.691 0.090920 . 
TR_diff.l3 7.537e+02 6.024e+02 1.251 0.210963  
TR_diff.l4 1.487e+02 6.341e+02 0.234 0.814633  
TR_diff.l5 -2.535e+01 6.560e+02 -0.039 0.969179  
TR_diff.l6 2.766e+02 6.654e+02 0.416 0.677651  
TR_diff.l7 -3.930e+02 6.751e+02 -0.582 0.560506  
TR_diff.l8 4.590e+02 6.816e+02 0.673 0.500713  
TR_diff.l9 1.982e+03 6.900e+02 2.873 0.004090 ** 
TR_diff.l10 9.242e+02 6.990e+02 1.322 0.186207  
TR_diff.l11 1.459e+03 6.992e+02 2.087 0.036962 * 
TR_diff.l12 1.315e+03 6.987e+02 1.882 0.059950 . 
TR_diff.l13 1.436e+03 6.986e+02 2.056 0.039871 * 
TR_diff.l14 1.050e+03 6.997e+02 1.501 0.133419  
TR_diff.l15 9.217e+02 6.992e+02 1.318 0.187533  
TR_diff.l16 -8.699e+01 6.908e+02 -0.126 0.899787  
TR_diff.l17 -2.316e+01 6.813e+02 -0.034 0.972878  
TR_diff.l18 6.003e+02 6.743e+02 0.890 0.373409  
TR_diff.l19 1.388e+03 6.645e+02 2.088 0.036862 * 
TR_diff.l20 1.012e+03 6.547e+02 1.545 0.122354  
TR_diff.l21 2.227e+03 6.322e+02 3.522 0.000432 *** 
TR_diff.l22 1.077e+03 6.020e+02 1.788 0.073788 . 
TR_diff.l23 5.329e+02 5.571e+02 0.957 0.338869  
TR_diff.l24 3.015e+02 4.831e+02 0.624 0.532564  
const 1.003e+02 8.000e+01 1.253 0.210161   
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Table A15. VAR Coefficients: STIBOR - RS 
STIBOR - RS Coefficient Std. Error T-Value P-Value Sign. Level 
RS_diff.l1 -8.510e-01 1.902e-01 -4.475 7.85e-06 *** 
RS_diff.l2 -9.851e-01 2.149e-01 -4.584 4.69e-06 *** 
RS_diff.l3 -7.320e-01 2.262e-01 -3.237 0.001218 ** 
RS_diff.l4 -3.281e-01 2.334e-01 -1.405 0.159970  
RS_diff.l5 -4.683e-01 2.380e-01 -1.967 0.049242 * 
RS_diff.l6 -3.597e-01 2.423e-01 -1.485 0.137753  
RS_diff.l7 -6.021e-01 2.459e-01 -2.449 0.014377 * 
RS_diff.l8 -4.934e-01 2.479e-01 -1.990 0.046654 * 
RS_diff.l9 -1.276e-01 2.490e-01 -0.513 0.608304  
RS_diff.l10 -2.477e-01 2.497e-01 -0.992 0.321125  
RS_diff.l11 -3.480e-01 2.493e-01 -1.396 0.162898  
RS_diff.l12 -3.001e-01 2.505e-01 -1.198 0.230962  
RS_diff.l13 -7.626e-02 2.519e-01 -0.303 0.762097  
RS_diff.l14 -5.813e-01 2.515e-01 -2.311 0.020880 * 
RS_diff.l15 -3.688e-01 2.499e-01 -1.476 0.140042  
RS_diff.l16 -3.562e-01 2.485e-01 -1.433 0.151830  
RS_diff.l17 -2.044e-01 2.475e-01 -0.826 0.408802  
RS_diff.l18 -5.376e-01 2.460e-01 -2.185 0.028909 * 
RS_diff.l19 -4.846e-01 2.444e-01 -1.983 0.047476 * 
RS_diff.l20 -5.816e-01 2.419e-01 -2.404 0.016248 * 
RS_diff.l21 -5.268e-01 2.386e-01 -2.208 0.027276 * 
RS_diff.l22 1.718e-01 2.339e-01 0.735 0.462622  
RS_diff.l23 -8.573e-02 2.283e-01 -0.375 0.707333  
RS_diff.l24 1.497e-01 2.219e-01 0.675 0.499750  
RS_diff.l25 -3.711e-01 2.115e-01 -1.755 0.079362 . 
RS_diff.l26 -3.011e-01 1.870e-01 -1.610 0.107478  
const -1.417e-03 8.515e-04 -1.664 0.096151 . 

 
Table A16. VAR Coefficients: MB - RS 

MB - RS Coefficient Std. Error T-Value P-Value Sign. Level 
RS_diff.l1 3.987e+04 1.779e+04 2.241 0.025049 * 
RS_diff.l2 7.695e+04 2.002e+04 3.843 0.000123 *** 
RS_diff.l3 2.634e+04 2.106e+04 1.251 0.211052  
RS_diff.l4 1.785e+04 2.170e+04 0.823 0.410677  
RS_diff.l5 1.859e+04 2.219e+04 0.838 0.402202  
RS_diff.l6 2.194e+04 2.260e+04 0.971 0.331663  
RS_diff.l7 1.299e+04 2.287e+04 0.568 0.570085  
RS_diff.l8 3.588e+04 2.300e+04 1.560 0.118769  
RS_diff.l9 5.508e+04 2.308e+04 2.386 0.017062 * 
RS_diff.l10 5.386e+04 2.319e+04 2.322 0.020262 * 
RS_diff.l11 8.540e+04 2.326e+04 3.671 0.000245 *** 
RS_diff.l12 8.327e+04 2.337e+04 3.564 0.000370 *** 
RS_diff.l13 5.361e+04 2.337e+04 2.294 0.021851 * 
RS_diff.l14 4.200e+04 2.328e+04 1.805 0.071203 . 
RS_diff.l15 2.049e+04 2.319e+04 0.883 0.377161  
RS_diff.l16 1.989e+04 2.306e+04 0.862 0.388540  
RS_diff.l17 1.267e+04 2.291e+04 0.553 0.580324  
RS_diff.l18 -1.200e+04 2.269e+04 -0.529 0.596933  
RS_diff.l19 2.375e+04 2.241e+04 1.060 0.289217  
RS_diff.l20 -4.848e+01 2.194e+04 -0.002 0.998237  
RS_diff.l21 4.238e+04 2.142e+04 1.979 0.047865 * 
RS_diff.l22 2.305e+04 2.078e+04 1.109 0.267474  
RS_diff.l23 1.408e+04 1.984e+04 0.710 0.477894  
RS_diff.l24 -1.093e+04 1.755e+04 -0.623 0.533371  
const 9.625e+01 7.999e+01 1.203 0.228980   
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Table A17. VAR Coefficients: STIBOR - ILLIQ 
STIBOR - ILLIQ Coefficient Std. Error T-Value P-Value Sign. Level 
ILLIQ_diff.l1 -8.670e-02 1.417e-02 -6.116 1.05e-09 *** 
ILLIQ_diff.l2 -1.231e-01 1.848e-02 -6.658 3.15e-11 *** 
ILLIQ_diff.l3 -1.003e-01 2.069e-02 -4.846 1.30e-06 *** 
ILLIQ_diff.l4 -8.399e-02 2.192e-02 -3.832 0.000129 *** 
ILLIQ_diff.l5 -6.028e-02 2.283e-02 -2.640 0.008317 ** 
ILLIQ_diff.l6 -6.732e-02 2.342e-02 -2.874 0.004069 ** 
ILLIQ_diff.l7 -6.642e-02 2.394e-02 -2.775 0.005548 ** 
ILLIQ_diff.l8 -4.958e-02 2.437e-02 -2.034 0.041967 * 
ILLIQ_diff.l9 -7.078e-03 2.479e-02 -0.286 0.775247  
ILLIQ_diff.l10 3.544e-03 2.507e-02 0.141 0.887595  
ILLIQ_diff.l11 -5.176e-02 2.517e-02 -2.056 0.039825 * 
ILLIQ_diff.l12 -5.543e-02 2.522e-02 -2.198 0.028031 * 
ILLIQ_diff.l13 -2.084e-02 2.531e-02 -0.824 0.410229  
ILLIQ_diff.l14 -6.855e-02 2.529e-02 -2.711 0.006738 ** 
ILLIQ_diff.l15 -5.118e-02 2.519e-02 -2.032 0.042230 * 
ILLIQ_diff.l16 -6.231e-02 2.514e-02 -2.479 0.013222 * 
ILLIQ_diff.l17 -4.508e-02 2.493e-02 -1.808 0.070676 . 
ILLIQ_diff.l18 -3.100e-02 2.456e-02 -1.262 0.207025  
ILLIQ_diff.l19 -2.393e-02 2.409e-02 -0.993 0.320538  
ILLIQ_diff.l20 -1.893e-02 2.359e-02 -0.802 0.422488  
ILLIQ_diff.l21 4.812e-03 2.309e-02 0.208 0.834941  
ILLIQ_diff.l22 4.746e-02 2.245e-02 2.114 0.034555 * 
ILLIQ_diff.l23 3.480e-03 2.155e-02 0.161 0.871715  
ILLIQ_diff.l24 3.454e-02 2.037e-02 1.695 0.090124 . 
ILLIQ_diff.l25 1.498e-03 1.833e-02 0.082 0.934869  
ILLIQ_diff.l26 1.497e-03 1.414e-02 0.106 0.915736  
const -1.410e-03 8.450e-04 -1.669 0.095209 . 

 
Table A18. VAR Coefficients: MB - ILLIQ 

MB - ILLIQ Coefficient Std. Error T-Value P-Value Sign. Level 
ILLIQ_diff.l1 1.455e+02 1.331e+03 0.109 0.912948   
ILLIQ_diff.l2 5.709e+03 1.721e+03 3.317 0.000917 *** 
ILLIQ_diff.l3 4.053e+03 1.907e+03 2.125 0.033653 * 
ILLIQ_diff.l4 -1.441e+02 2.011e+03 -0.072 0.942879  
ILLIQ_diff.l5 -2.079e+03 2.090e+03 -0.995 0.319770  
ILLIQ_diff.l6 -1.639e+03 2.147e+03 -0.763 0.445354  
ILLIQ_diff.l7 2.832e+02 2.194e+03 0.129 0.897274  
ILLIQ_diff.l8 7.359e+03 2.235e+03 3.293 0.001000 ** 
ILLIQ_diff.l9 6.910e+03 2.279e+03 3.032 0.002443 ** 
ILLIQ_diff.l10 7.198e+03 2.305e+03 3.123 0.001805 ** 
ILLIQ_diff.l11 7.157e+03 2.325e+03 3.078 0.002095 ** 
ILLIQ_diff.l12 8.293e+03 2.337e+03 3.549 0.000390 *** 
ILLIQ_diff.l13 7.239e+03 2.338e+03 3.097 0.001971 ** 
ILLIQ_diff.l14 5.007e+03 2.328e+03 2.151 0.031571 * 
ILLIQ_diff.l15 3.267e+03 2.310e+03 1.414 0.157346  
ILLIQ_diff.l16 3.491e+02 2.284e+03 0.153 0.878501  
ILLIQ_diff.l17 2.004e+03 2.237e+03 0.896 0.370444  
ILLIQ_diff.l18 5.411e+02 2.189e+03 0.247 0.804771  
ILLIQ_diff.l19 2.359e+03 2.144e+03 1.100 0.271272  
ILLIQ_diff.l20 3.070e+03 2.087e+03 1.471 0.141350  
ILLIQ_diff.l21 5.744e+03 2.007e+03 2.862 0.004228 ** 
ILLIQ_diff.l22 4.756e+03 1.901e+03 2.502 0.012392 * 
ILLIQ_diff.l23 4.669e+03 1.713e+03 2.725 0.006456 ** 
ILLIQ_diff.l24 -6.397e+02 1.323e+03 -0.484 0.628717  
const 9.736e+01 7.956e+01 1.224 0.221148   
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Table A19. VAR Coefficients: STIBOR - TPI 
STIBOR - TPI Coefficient Std. Error T-Value P-Value Sign. Level 
TPI_diff.l1 -2.449e-03 1.215e-03 -2.016 0.04390 * 
TPI_diff.l2 -4.260e-03 1.527e-03 -2.790 0.00530 ** 
TPI_diff.l3 -2.350e-03 1.691e-03 -1.390 0.16464  
TPI_diff.l4 -2.914e-03 1.798e-03 -1.620 0.10521  
TPI_diff.l5 -1.872e-03 1.879e-03 -0.996 0.31918  
TPI_diff.l6 -3.296e-03 1.911e-03 -1.725 0.08466 . 
TPI_diff.l7 -1.944e-03 1.952e-03 -0.996 0.31950  
TPI_diff.l8 -2.550e-03 1.986e-03 -1.284 0.19924  
TPI_diff.l9 -1.894e-03 2.024e-03 -0.936 0.34945  
TPI_diff.l10 -1.349e-03 2.051e-03 -0.658 0.51083  
TPI_diff.l11 -2.951e-03 2.061e-03 -1.432 0.15220  
TPI_diff.l12 -3.480e-03 2.080e-03 -1.673 0.09440 . 
TPI_diff.l13 -2.508e-03 2.091e-03 -1.199 0.23048  
TPI_diff.l14 -4.160e-03 2.090e-03 -1.990 0.04664 * 
TPI_diff.l15 -6.742e-04 2.078e-03 -0.324 0.74562  
TPI_diff.l16 1.687e-04 2.057e-03 0.082 0.93465  
TPI_diff.l17 -1.028e-03 2.042e-03 -0.504 0.61453  
TPI_diff.l18 -2.756e-04 2.008e-03 -0.137 0.89086  
TPI_diff.l19 -1.764e-03 1.969e-03 -0.896 0.37039  
TPI_diff.l20 -2.399e-03 1.934e-03 -1.241 0.21484  
TPI_diff.l21 7.770e-04 1.893e-03 0.411 0.68146  
TPI_diff.l22 1.400e-03 1.860e-03 0.753 0.45162  
TPI_diff.l23 -2.455e-04 1.781e-03 -0.138 0.89038  
TPI_diff.l24 2.186e-03 1.672e-03 1.308 0.19111  
TPI_diff.l25 2.507e-03 1.507e-03 1.664 0.09614 . 
TPI_diff.l26 9.647e-04 1.201e-03 0.803 0.42195  
const -1.542e-03 8.532e-04 -1.807 0.07078 . 

 
Table A20. VAR Coefficients: MB - TPI 

MB - TPI Coefficient Std. Error T-Value P-Value Sign. Level 
TPI_diff.l1 -1.042e+02 1.137e+02 -0.916 0.359527   
TPI_diff.l2 6.969e+01 1.423e+02 0.490 0.624316  
TPI_diff.l3 -3.447e+01 1.573e+02 -0.219 0.826599  
TPI_diff.l4 -9.594e+01 1.672e+02 -0.574 0.566111  
TPI_diff.l5 -1.258e+02 1.745e+02 -0.721 0.471010  
TPI_diff.l6 -1.272e+02 1.770e+02 -0.719 0.472293  
TPI_diff.l7 -5.970e+01 1.802e+02 -0.331 0.740420  
TPI_diff.l8 1.489e+02 1.833e+02 0.812 0.416630  
TPI_diff.l9 3.198e+01 1.874e+02 0.171 0.864511  
TPI_diff.l10 1.643e+02 1.904e+02 0.863 0.388281  
TPI_diff.l11 1.577e+02 1.906e+02 0.827 0.408196  
TPI_diff.l12 1.985e+02 1.911e+02 1.039 0.298860  
TPI_diff.l13 4.051e+01 1.911e+02 0.212 0.832181  
TPI_diff.l14 4.813e+01 1.909e+02 0.252 0.800932  
TPI_diff.l15 2.552e+01 1.906e+02 0.134 0.893493  
TPI_diff.l16 4.202e+00 1.871e+02 0.022 0.982084  
TPI_diff.l17 8.703e+01 1.829e+02 0.476 0.634175  
TPI_diff.l18 -6.072e+01 1.797e+02 -0.338 0.735428  
TPI_diff.l19 -1.073e+02 1.765e+02 -0.608 0.543182  
TPI_diff.l20 -1.235e+02 1.738e+02 -0.711 0.477144  
TPI_diff.l21 1.270e+01 1.664e+02 0.076 0.939145  
TPI_diff.l22 4.347e+01 1.563e+02 0.278 0.780977  
TPI_diff.l23 1.591e+02 1.406e+02 1.132 0.257719  
TPI_diff.l24 -9.874e+01 1.122e+02 -0.880 0.378963  
const 1.029e+02 8.019e+01 1.284 0.199322   

 


