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1. Introduction 

1.1 The Law of one Price 
For the last decades a central proposition of the financial science has been the Efficient 

Market Hypothesis introduced by Fama (1965). According to this hypothesis security 

prices should always fully reflect all the available information on the market. Further on, 

basic financial theory postulates that share prices are determined only by the discounted 

value of future cash flows, Koller et al. (2005). Therefore, the geographic location of 

issue should not have any impact on the valuation of shares.  

A consequence of the Efficient Market Hypothesis is the Law of One Price. The Law 

states that level stock prices in different countries for a given firm should display a one-

to-one correspondence over time. After adjusting for factors such as exchange rates and 

block size of shares traded, prices of a stock traded on multiple markets should thereby be 

identical. The intuition behind this is one of the pillars in Fama�s Efficient Market 

Hypothesis and often referred to in financial research. 

�According to the law of one price, if markets are efficient, the prices of identical 

securities that trade in different markets should be similar. The reason for this is that any 

deviation in their prices will be arbitraged away.� (Grossman et al. 2005, p. 2). 

Hence, one particular problem appears when securities with the same claim to cash 

flow but traded on different market places are not traded to the same price over time. 

Even though this contradicts Fama�s framework several empirical findings have recently 

shown that this type of mispricing occurs every now and then, more on this will be 

discussed in section 3.  

1.2 Purpose and Contribution 
We find this violation of the Law of one Price interesting since it is in contradiction with 

traditional financial theories. Therefore we would like to do further research on cross-
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listed stocks to try to find more examples where ADRs are traded at a significant 

premium or discount compared with the local market stock. We would especially like to 

find further examples of this phenomenon from more recent years compared with 

previous research on the topic. 

Further on, we would like to investigate some reasons that could explain those 

mispricings. Some explanatory variables that come to our minds are excess demand, 

choice of stock exchange for the ADR to be listed on, correlation between ADR and US 

market and liquidity for the ADR and the home counterpart share.  

This study is unique due to the specific sample that we analyze which extends the 

research on this topic. We believe that this may be one of the first papers that studies the 

full sample of ADRs issued from Latin America on the US market. This thesis 

strengthens the existing literature on the violation of the Law of one Price. Moreover we 

hope to give some answers to the question of what drives price anomalies in this market. 

Before giving any further theoretical review and introduce previous research we will 

now present a background of the American ADR market, which is the one that will be in 

focus in our paper. 

2. ADRs � a Background 
International diversification is an investment strategy that has been acknowledged since 

1974 with the classical paper of Solnick (1974) �Why not diversify Internationally rather 

than Domestically�. Investors that are willing to diversify internationally, traditionally, 

need to go to a foreign stock exchange. At this approach a lot of obstacles and risks arise. 

Myriad settlement procedures, high rate of trade failures, unreliable interest and dividend 

payments, restrictions on foreign investments, foreign withholding taxes, capital controls, 

differences in accounting rules and reporting requirements and poor information flow. On 

the other side of the deal are the foreign companies that are looking to expand their 

investors� base abroad and raise international capital.  
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In 1927 the first American Depository Receipt or ADR was introduced to address the 

many difficulties of trading and owning foreign stocks. ADRs are negotiable financial 

instruments that provide American investors with the opportunity to invest abroad in non-

US stocks without going abroad themselves. A depository bank buys and holds the 

securities in the country of their origin and issues the negotiable certificates called ADRs. 

Each ADR represents a pre-specified number or fraction of the original security. ADRs 

can be either sponsored, which means that the company appoints a depository to issue the 

ADRs and pays for the bank�s service, or unsponsored that means that the depositories 

are issuing the ADRs without any involvement of the company. The difference between a 

sponsored and an unsponsored ADR is that the former is registered at the Securities and 

Exchange Commission (SEC) while the latter is not. This results in information 

asymmetries for the unsponsored ADRs and in full voting rights and better information 

disclosure from the company for the owners of the sponsored ADRs.  

The total value of investments in U.S.-listed depositary receipt programs reached a 

record of $537 billion at the end of 20041. Currently about 2.100 ADRs are listed in all 

US stock markets (NYSE, NASDAQ, AMEX) and traded at the OTC markets 

(i.e.PORTAL)2. 

ADRs offer a wide range of benefits for both investors and companies. Investors are 

able to diversify internationally as easy as buying domestic stocks by reducing settlement 

risks and delays. Furthermore, ADRs results in substantial cost reductions as there is no 

need for double commissions, safe-keeping fees abroad, costs associated with physical 

transportation of securities and costs associated with cashing dividend checks 

denominated in foreign currency (Gande, 1997). Since sponsored ADRs are listed in US 

markets there are subject to the same listing rules and regulations as the other US stocks, 

which gives an information advantage to the US investors and a better protection against 

the foreign companies. 
                                                
1 Data taken from the �2004 Annual DR Market Review� of The Bank of New York.  
2 Data taken from the website of The Bank of New York. 
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3. Past Research � Violations of the Law of One Price 
We will here present several examples of empirical findings that highlight violations of 

the Law of One Price. 

Kadiyala and Subrahmanyan (2004) study the divergence of US and local returns in 

the aftermarket for issuing ADRs between 1991 and 2000. In their paper they choose to 

divide their data in two groups: �restricted� and �unrestricted�. In the first group the local 

markets do have restrictions on capital inflow while in the latter group the local markets 

do not have such restrictions. To make this distinction they use the S&P Emerging 

Markets Handbook which classifies capital markets in countries as being �restricted� or 

�open�. They also use a Euromoney survey that uses a similar classification system. In 

their data they could not find any significant mispricing for the unrestricted group. 

However, they do find that the ADRs from the restricted local markets are traded to a 

significant premium on the US market. In their paper Kadiyala and Subrahmanyan also 

investigate different variables that could explain the mispricing. Some of the variables 

that they investigate are: liquidity supply, excess demand, correlation between home and 

foreign market etc. 

Chakrabati (2004) performs a study on ten Indian shares cross-listed in the US. Since 

almost all cross-listed Indian stocks are ADRs these are in the focal point of his paper. 

Chakrabati finds out that most Indian ADRs trade at significant premiums or discounts on 

the NYSE and that these also persist over time. 

Sabrahmanyam and Titman (1999) report that stocks issued from foreign companies in 

US markets experience a higher price in US than in their domestic markets.   

Another, perhaps more famous example, is when Rosenthal and Young (1990) showed 

that the dual stock listings of Royal Dutch and Shell displayed persistent and striking 

deviations from the levels predicted by the law of one price. 

Lamont and Thaler (2003) also shows examples of violations of the law of one price in 

some cases studied. They also try to explain why those violations can occur. Usually 
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there has to be some kinds of limits to arbitrageurs or at least to risk-free arbitrageurs. 

One such limitation is short-sale constraints and another one could be capital restrictions. 

4. Data 
In order to perform our empirical study we need to get cross-listed companies from 

countries with a certain degree of capital restrictions. Previous research has shown that 

capital restrictions create limitations to risk free arbitrage, which is a prerequisite for this 

kind of mispricings to occur, Kadiyala and Subrahmanyan (2004). 

Since we want to perform our study on daily prices for the ADRs and their underlying 

stock we need to choose countries which are in about the same time zone as the U.S in 

order to avoid problems with non-synchronous trading3. If we for instance compared 

daily closing prices for a stock that were cross-listed on NYSE and Nikkei one could 

guess that a lot of the price difference observed could be due to time differences between 

the two stock exchanges. 

Given those two prerequisites we have chosen to perform our study on companies with 

Latin American countries as their home stock exchange and at the same time are listed as 

ADRs on one of the US stock exchanges. That means NYSE (New York Stock 

Exchange), NASDAQ (National Association of Securities Dealers Automated 

Quotations), AMEX (American Stock Exchange) or any of the OTC (Over the Country) 

markets i.e. PORTAL. By doing so, we will partly solve the problem with non-

synchronous trading. 

At the same time, most of the countries in South- and Central America have some kind 

of restrictions on foreign investments. According to the theory this kind of restrictions, 

which make arbitrageur hard or impossible, are necessary for the mispricings to occur. 

Every year the Heritage Foundation is measuring Economic Freedom in the world by 

its Economic Freedom Index. In this index countries are ranked after different economic 

                                                
3 Non-synchronous trading occurs when a stock is listed in two different stock markets that operate in 
different time zones.  
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policies like Trade Policy, Fiscal Burden etc. One of the policies that are scored is 

Foreign Investment. Like the other factors the freedom for Foreign Investments are 

scored on a scale from one to five, where one means totally open market and five means 

more or less totally restricted market. 

Altogether we are using 107 cross-listed stocks from six countries. The number of 

ADRs listed in US from Latin America is 268 according to the Database of The Bank of 

New York. We although managed to find information for only those 107 ADRs. The 

major reason is that most of the ADRs missing have already been de-listed from the US 

markets. The time horizon of our sample differs between securities. For some ADRs we 

have data ranging back to 1991 while for some others we have data only for a couple of 

years back. The total number of daily observations is 205 498. 

We also think that altogether 107 ADRs are a reasonable amount of data to use in this 

paper considering the scope of a Master Thesis and the time-limitations given thereby. 

The data are mainly collected through Datastream in combination with the ADR 

Database of The Bank of New York4. The distribution of the ADRs among countries 

together with their respective Foreign Investment score from 1995 to 2006 is as per Table 

1 below. 

 
Table 1: Country distribution of ADRs and Foreign Investment Score per Country. 

Country 
Number 
of 

Stocks 
Foreign Investment Ranking 

    2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995

Argentina 7 3 3 3 3 2 2 2 2 2 2 2 2
Brazil 46 3 3 3 3 3 3 3 3 3 3 3 3
Chile 20 2 2 2 2 2 2 2 2 2 2 2 2
Mexico 27 3 3 3 3 3 3 2 2 2 2 2 2
Peru 2 3 2 2 2 2 2 2 2 2 2 2 2

Venezuela 5 5 5 5 3 3 3 3 3 3 3 3 3

All 107             

                                                
4 www.bnyadr.com 
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5. Methodology 

5.1 Dependent variable � Daily Price Difference 
In this paper we are trying to identify the main reasons why the law of one price is not 

true for numerous ADRs. Our aim is to do an empirical analysis of differentials between 

ADRs and their home-market counterpart shares over long horizons of up to fifteen years. 

The first step in this study is to calculate the price difference of the ADRs and their 

local stock which will be our dependant variable in the rest of our analysis. For this 

reason we use the daily price difference as: 

it

itiit
it USprice

localpriceADRratioUSprice
nceiceDiffere

)(
)(*)()(

Pr
−

=  

 

Both prices are expressed in US dollars. The first step in the empirical analysis is to 

compute cross-sectional means and medians of this price difference. This should be done 

for the whole sample, within each country and finally also at a firm specific level. 

Our next task is to find variables that can explain the eventual price difference. We 

will then perform cross-sectional regressions with the daily PriceDifferenceit, as defined 

above, as dependent and several explanatory variables. But first we need to define the 

explanatory variables that we later on will test the significance of.  

5.2 Explanatory variable one � Abnormal Excess Demand 
The first factor we will use is a proxy for Abnormal Excess Demand of ADRs in US. To 

construct this proxy we first need to define a variable for Excess Demand. We hereby 

follow the methodology of Kadiyala and Subrahmanyan (2004) and create a variable for 

Excess Demand like: 

 

domesticADR

ADR
ADR MV

MVED
+

=  
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MVADR is here the market value of the ADR and MVADR+domestic is the total market value 

of the foreign equity in the US and domestic market. The intuition behind this variable is 

that according to the optimal asset allocation strategy a mean-variance investor should 

hold the foreign security in the proportion that is represented in the world market 

portfolio which is ( MVADR+domestic / MVWorld ) in order to benefit from the International 

Diversification. As investors face restrictions in the positions that they can take on the 

foreign equity, the excess demand is utilized as a measure of this anomaly that may 

explain the price difference. The higher this number is the smaller the excess demand is 

in US market. To create our proxy for Abnormal Excess Demand we go one step further 

and define this variable as: 

 

)30;(,, −−= ttAVERAGEADRtADRADR EDEDandEExcessDem  

 

E Excess Demand or Abnormal Excess Demand is the difference between the Excess 

Demand at time t and the average of the Excess Demand for the period t-30 to t. The 

intuition behind this new variable is that if the E Excess Demand variable is negative and 

significant the Excess Demand among US investor for a single security will create a price 

premium at the ADR compared with its home counterpart share. If it is positive it means 

that the Excess Demand today is smaller than the 30 days average, thus this will lower 

the price premium for the ADR.  

5.3 Explanatory variable two � Foreign Investment Ranking 
The second explanatory variable is a proxy for restrictions on foreign investments in 

the ADR�s home country. For this purpose we will define the proxy as the ranking for 

foreign investment restrictions done by the Heritage Foundation, for each country and 

each year, and defined further in section four. The proxy will therefore take a value from 

one to five, where five is the hardest restriction on foreign investments and one is the 
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least. In the coming regressions we will name this variable FIR (Foreign Investment 

Ranking). 

The intuition is that if the variable will turn out to be significant and positive 

restrictions on foreign investments in the home country will make the ADR trade at a 

price premium and therefore the mispricing to be higher. 

5.4 Explanatory variable three � Specific Stock Exchange 
The third explanatory variable that we use is the specific stock exchange that the ADR is 

listed on. This will be a factor of information asymmetry and investors� recognition. We 

create a dummy variable with the name NY or AMEX which takes the value of 1 if the 

stock is listed on NY or AMEX and 0 if the ADR is listed on NASDAQ or at an OTC. 

We do that because we believe that the ADRs that are listed in NY or AMEX experience 

higher investors� recognition and thus higher prices (Kadiyala and Subrahmanyan, 2004). 

5.5 Explanatory variable four � The US Stock Index 
The fourth explanatory variable that we use is the natural log of the S&P 500 index that 

serves as a benchmark for the US stock market. We name this variable lnSP500. The 

reason for including this variable is that we want to have a variable that in some sense 

captures the correlation between the ADR and the US stock market. According to the 

CAPM theory stocks should be priced after their contribution to the market portfolio risk. 

With this in mind the reason for including this variable is as follows. If the ADR has 

less correlation with the US stock market compared with other listed stocks they could be 

used for diversification among investors. This case for diversification would motivate a 

higher price on the ADR on the US market compared with its price on their home market. 

This is also in accordance with the methodology and theory of Kadiyala and 

Subrahmanyan (2004).  If the explanatory variable lnSP500 is significant and negative 

the intuition is that a high correlation between the ADR and the US stock market will 

result in less price divergence and vice versa. 
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5.6 Explanatory variable five � Market Value of ADR 
The fifth explanatory variable is the natural log of the total market value of the ADR in 

the US stock market. We name this variable lnMVadr. The reason for including this 

variable is that we see this ratio as a measure of liquidity for the ADRs in the US stock 

market. If the liquidity is high in the US market the ADR should be traded to a premium 

compared with its share on the home market. 

5.7 Explanatory variables six and seven � The Amihud Illiquidity 
measurement 
As our sixth and seventh explanatory variables we will us the Amihud measurements, 

Amihud (2002). The Amihud measurement is a widely spread variable for illiquidity. To 

come up with this measurement we collect daily data for the traded volume of the ADRs 

and the domestic securities and we use them in combination with the prices of the 

securities to construct the Amihud measures for illiquidity as: 

itit

it
it iceVolume

turn
MeasureAmihud

Pr
Re

×
=  

 
Where Returnit is the daily returns for the securities. Volumeit is the daily volume of the 

securities measured as number of shares traded per day. We calculate this measure for 

both the ADR and the domestic security. Finally, we compute the 10-, 20- and 30-days 

moving average for the respective ADR and domestic measures so that we get the 

explanatory variables ma10adramihud, ma10homeadramihud, ma20adramihud, 

ma20homeadramihud, ma30adramihud and ma30homeadramihud. This is done to get 

smoother variables that take some of the statistic �noise� away. 

The intuition behind those measurements is that the higher liquidity in each market the 

higher should the price on the ADR or home stock be. Consequently, the respective 

Amihud measurements could therefore have different impact when it comes to the 

dependent Price Difference variable.  
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5.6 Final regressions 
After we have defined the dependent and explanatory variables the next task is to decide 

on a reasonable set of regressions to test the significance of the explanatory variables. 

Since we use a cross-sectional data set we find it reasonable also to use cross-sectional 

regressions to test our hypothesis. We will therefore apply the commonly used pooled 

OLS (ordinary least square) regression controlling for clusters. Upon that we will also use 

the OLS regression controlling for Fixed Effects as well as the OLS regression 

controlling for Random Effects. 

Those three regression systems will be performed both for the total sample and on a 

country specific level. When using regressions in this setup we will start out with running 

the regressions for the explanatory variables one by one. Finally, the regressions will be 

used including all the explanatory variables. 
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6. Hypothesis 
Before presenting the results of our study the hypotheses being tested should be 
formalized. 
 
Hypothesis 0: ADRs issued from Latin American countries have a positive and consistent 

price divergence in comparison with the corresponding domestic securities. 

For this hypothesis we use the Price Differencesit as defined in the previous section. We 

use cross-sectional means for the full sample as well as for sub-samples and we test 

whether the means are significantly different from zero. 

  
Hypothesis 1: ADRs with high Abnormal Excess Demand have a higher price premium. 

For this hypothesis we use the explanatory variable E Excess DemandADR, as have been 

presented above, and we regresses it against the price difference. If the beta coefficient of 

the regression is negative and significant this deduces to the conclusion that positive 

Abnormal Excess Demand can explain positive price differences and specifically a higher 

price in US market. 

( ) itADRiiit mandEExcessDdencesiceDiffere εβα ++=Pr  

 

Hypothesis 2: Countries with high Foreign Investment Ranking (FIR) will have a higher 

price premium in US. 

The hypothesis is tested by regressing the variable FIR against the daily ADR price 

difference as in the following formula: 

( ) ititititit FIRncesiceDiffere εβα ++=Pr  

If the beta coefficient is positive and significant we can say that a higher score, which 

implies larger restrictions on foreign investments in the home market, will result in a 

higher price difference. If the beta coefficient is negative, the opposite is true. 
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Hypothesis 3: The inclusion of the ADR in the NYSE or AMEX gives a positive price 

premium in comparison to the ADRs listed in NASDAQ or OTC. 

We test this variable by regressing the dummy variable for NYSE or AMEX against the 

daily price difference:  

( ) itiiitit NYorAMEXnceiceDiffere εβα ++=Pr  

If the beta coefficient of this explanatory variable is positive and significant that means 

that the ADRs that are listed on NYSE or AMEX have a higher price premium than the 

other ADRs that are listed on NASDAQ or OTC and thus the price difference of the 

ADRs from the domestic security will be higher. 

 

Hypothesis 4: The higher the correlation of the ADR with the US market, the lower 

should the price premium for the ADR be. 

For this hypothesis we assume as a benchmark for the US market the S&P 500 composite 

index. We regressing the daily returns of the ADRs with the natural log of the S&P 500 

Index. 

( ) ( ) ititititit SPnceiceDiffere εβα ++= 500lnPr  

 

If the beta coefficient in the regression above is negative and significant we conclude that 

the lower the ADR correlation with the US market is, the higher the price premium for 

the ADR is and thus, the higher the price difference within the security. 

 

Hypothesis 5: A higher liquidity in the US market for the ADR results in higher price 

premium for the ADR. 

For this hypothesis we first use the natural log of the market value of the ADR as well as 

the Amihud illiquidity measure as described in the previous section. First, we run the 

following regression in order to test the hypothesis: 
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( ) ititititit MVadrnceiceDiffere εβα ++= lnPr  

 

If the beta coefficient is positive and significant we conclude that the higher the liquidity 

in the US market is, the higher the price premium for the ADR is and thus the higher the 

price difference is. The opposite is true for negative beta coefficient. 

 

 

The second type of regressions we run in order to test the hypothesis is: 

 

( ) ititititit hudmaXXadraminceiceDiffere εβα ++=Pr  

 

Here, we vary the moving average period of the Amihud measurement between 10-, 20- 

and 30 days. If the beta coefficient is positive and significant we conclude that the higher 

the illiquidity in the US market is, the lower the price premium for the ADR is and thus 

the lower the price difference is. The opposite is true for a negative beta coefficient. 

 

Hypothesis 6: A high liquidity in the domestic market for the domestic security results in 

higher price premium for the home security and consequently a lower price difference 

with the ADR. 

For this hypothesis we once more use the Amihud illiquidity measure as described in the 

previous sections. However, this time the measure for the home market is used. We now 

run the following regression in order to test this hypothesis: 

 

( ) ititititit eamihudmaXXnceiceDiffere εβα ++= homPr  

 

If the beta coefficient is positive and significant we conclude that the higher the 

illiquidity in the domestic market is, the lower the price premium for the domestic 
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security is and thus the higher the price difference is. The opposite is true for negative 

beta coefficient. 

 

 

 

Finally we test the above hypotheses all together in order to see the magnitude of 

their effects when they are tested simultaneously. We utilize the following regressions as 

below: 

 

( ) ( ) ( )
( ) ( ) ( ) ititititititit

iiitititADRititit

eamihudmaXXMVadrSP
NYorAMEXFIRandEExcessDemnceiceDiffere

εβββ
βββα

++++
+++=

homln500ln
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321

 

 
( ) ( ) ( )

( ) ( ) ( ) ititititititit

iiitititADRititit

hudmaXXadramiMVadrSP
NYorAMEXFIRandEExcessDemnceiceDiffere

εβββ
βββα

++++
+++=
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ln500ln
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7. Results 
In this section we discuss the results from our model and present the most important 

tables with the results from the regressions. The tables that are not included in this section 

can be found in the Appendix. We mainly focus on the results of the two final regressions 

mentioned in Section 6.  

7.1 Country Specific Price Divergence 
When we look at the price divergence between the US ADR and the underlying share 

on the domestic market for each home country we get the data presented in Table 2 

below. As one can see the overall mean price divergence is 0.54%. That means that the 

ADRs are, on average, traded to a 50 basis point premium compared to the home market 

securities. We can also see that this premium is overall significant at a one percent level. 

The standard deviation for the whole sample is 0.25. 

The results show a clear and significant mispricing for all the countries but Brazil 

where the p-value is 53%. This result should not change much of the conclusions since 

the mean mispricing in Brazil is as small as 0.01%. For the rest of the countries we find 

significant levels of price divergence ranging from -0.01% to 15.58%. Mexico has the 

lowest mispricing of -0.01% which actually means that the price of the ADR is on 

average 0.01% lower than the price of the domestic security. But since the price 

difference of 0.01% is so small we can not draw any clear conclusions from this result. 

Chile has a mean mispricing of 0.75% with a p-value of 0, which implies a very high 

significance. Venezuela has on average a mispricing of 1.5% with a p-value of 0 which is 

also significant. This implies that the ADR is on average 1.5% more expensive than the 

underlying domestic security. Argentina has a mean mispricing of 2.68% with a p-value 

of 0. This can be interpreted as that the ADR has a higher price than the home market 

security on average of 2.7%. Finally, Peru has an average mispricing of 15.6% with a t-

statistic of 40, which shows the high significance of this result. We can interpret this 

result as the ADRs from Peru have, on average, a 16% higher price than the home 
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securities. This is relatively large compared with the other countries but it may be driven 

by the fact that the sample from Peru contains only 2 ADRs.  

   
Table 2. Statistics for mispricing by country 

 
Country 

Daily 
Observations 

Number of 
Stocks 

Mean Std t-statistic p-value

              
Argentina 15494 7 2.68% 0.4398 10.0718 0.0000

Brazil 78543 46 0.01% 0.2177 0.0813 0.5324

Chile 43837 20 0.75% 0.1185 13.2054 0.0000

Mexico 52358 27 -0.01% 0.2611 -8.3636 0.0000

Peru 4626 2 15.58% 0.2644 40.0785 0.0000

Venezuela 10640 5 1.50% 0.3407 4.5508 0.0000

All 205498 107 0.54% 0.2475 10.0718 0.0000

 

 

7.2 Firm Specific Price Divergence 
When looking at price divergence between each US ADR and the underlying share on the 

domestic market for each country we get the data presented in Table X3 in the Appendix. 

Out of the 107 countries, only 15 do not trade at a price divergence significant 

different from zero, at the one percent significance level. Three out of these 15 ADRs 

trade at a price difference significant at the 5% level. Of the 92 ADRs/stocks that do trade 

at a significant price divergence, about half of them, 48, trade to a premium on the US 

market while 43 are traded at a discount in the US market. 

The median of the price divergence for each ADR is presented in column three of 

Table X3. According to the median, 43 ADRs are trading in a premium from the home 

market security, 5 ADRs trade in the same price as the home market security and 44 

ADRs trade in a discount to the home market security. Thus these results do not change 

much the magnitude of the price divergence for our sample. Therefore we will focus our 

analysis on the average price divergence in the rest of the paper 
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7.3 Regressions� results for the full sample 
In Tables X4, X5 and X6 in the Appendix we present the results from the regressions for 

the full sample. We have used three different regression models that are appropriate for 

panel data and we report all the results. The first model is the pooled OLS regression, the 

second one is the Fixed Effect model and the last one is the Random Effect model. 

As can be seen in Table X4 the results from the pooled OLS regression are not that 

significant and almost all the explanatory variables are not significant at 5% level.  

From the Fixed Effect model we get high statistical significance for almost all the 

explanatory variables both when running the regressions for the explanatory variables 

one by one and when running the regressions including all the explanatory variables (this 

is the bottom regression at the tables). The Amihud Illiquidity measure is in most cases 

not statistically significant. The only drawback with this model is that it drops the dummy 

variable for the stock exchange, since the model does not accept time-constant variables. 

As well the independent variable of Abnormal Excess Demand is not statistically 

significant in the overall model and in the individual regression. The overall R-square is 

as low as 0.74%. 

Finally, we run the Random Effect model where the time-constant variables are 

accepted and we see that the independent variable of the Stock Exchange can not explain 

the existence of price divergence. The dummy variable (NY or AMEX) is not statistically 

significant in this model. Again Abnormal Excess Demand is neither statistically 

significant. When looking at the individual regressions for Abnormal Excess Demand, 

Stock Exchange and the Amihud measurements for all lags, we conclude that none of 

them is statistically significant. In the total model we lack significance only for the 

Abnormal Excess Demand and the Stock Exchange dummy. The overall R-square is the 

same as in the Fixed Effect model at 0.74% level. 
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7.4 Regressions� Results per Country   

7.4.1 Argentina 
Argentina has 7 ADRs/stocks in this sample and 15 465 observations. The results of the 

regressions are reported in Tables X7, X8 and X9 in the Appendix.  

Looking at the results from the pooled OLS regression we conclude that most of the 

explanatory variables can not explain the price divergence. Almost all the explanatory 

variables, but the Stock Exchange dummy, are not statistically significant, both in the 

individual regressions and in the total regression. We can also see that the Amihud 

measurements for the home market are statistically significant in the individual 

regressions. The overall R-square for the total model regression is 4.25%. 

The Fixed Effect model, as we mentioned before, drops the Stock Exchange dummy 

variable. In the individual regressions almost all the Amihud measurements, but for the 

home market 10 days moving average, are insignificant statistically. The explanatory 

variable for the Foreign Investment Ranking is also not significant as individual 

explanatory variable. When we look at the total model regression we get high 

significance for all the explanatory variables but for the intercept and the Amihud 

measurement. The overall R-square is 0.65%. 

Finally, the Random Effect model gives us the most significant results. We get 

significance at the 5% level for all the explanatory variables in the total model regression. 

The overall R-square is 4.25% for the full sample, which is satisfactory and gives 

explanatory power to the results of the model. Looking individually at the explanatory 

variables, we get insignificant results for the Foreign Investment Ranking and for four out 

of six Amihud measurements. 

7.4.2 Brazil 
Brazil has 46 ADRs/stocks and 78 543 observations. The results of the regressions are 

reported in Tables X10, X11 and X12 in the Appendix. The magnitude of the results is 

almost the same as in the case of Argentina. Once more, the pooled OLS regression does 



 23

not give any significant results so that one can draw any solid conclusions on the 

explanatory power of the model. In this case the only difference is that this model drops 

the Foreign Investment Ranking variable and the Stock Exchange dummy. 

The Fixed Effect regression also drops the Foreign Investment Ranking and the Stock 

Exchange dummy due to the time-constant characteristic.  

In the case of the Random Effect model we get significant results. In the total model 

almost all the explanatory variables are significant but the model this time drops the 

intercept and the Stock Exchange dummy due to multicollinearity problems. The overall 

R-square is now 3.14%. 

7.4.3 Chile  
Chile has 20 ADRs/stocks and 43 837 observations. The results of the regressions are 

reported in Tables X13, X14 and X15 in the Appendix. The results for Chile have the 

same outcome as for Brazil. Pooled OLS regression and Fixed Effect model give 

insignificant results like the previews case. Random Effect regression gives the best 

results in significance terms. The only difference is that the intercept is dropped and the 

Abnormal Excess Demand is not significant at the 5% level. The overall R-square is 5%. 

7.4.4 Mexico 
Mexico has 27 ADRs/stocks and 52 358 observations in total. The results of the 

regressions are reported in Tables X16, X17 and X18 in the Appendix. Again, in this case 

the results of the three regressions have the same magnitude as in the previews case. The 

pooled OLS regression does not show great significance except for the two variables 

Excess Demand and the Amihud measurement in the total model. 

Fixed Effect drops the Stock Exchange dummy but still gives significance for the 

explanatory variables in the total model regression with an R-square of 1.34%. 

Random Effect gives statistical significance at 5% for all the explanatory variables 

except for the Stock Exchange dummy and the intercept. The overall R-square is almost 

2%. Looking at the individual regressions we get significance for all the variables except 
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for the Stock Exchange dummy, which is significant at 10% level, and all the Amihud 

measurements which are not significant individually. 

7.4.5 Peru 
Peru has only 2 ADRs/stocks and 4 626 observations. For this reason the results should 

be interpreted with caution. The results are reported in Tables X19, X20 and X21 in the 

Appendix.  

Still, pooled OLS regression is not giving significant results in the total sample 

regression except for the Market Value of the ADR. 

Fixed Effect model, as always, drops the Stock Exchange dummy and in the total 

sample regression it gives significance to all the explanatory variables except for the 

Abnormal Excess Demand, which is significant at 10% level. The overall R-square is 

10.25%. 

Random Effect gives significant results for all the variables both in the individual 

regressions and in the total sample regression. Only Foreign Investment Ranking is not 

significant as individual explanatory variable and the natural log of the S&P 500 Index in 

the total sample regression. Furthermore, the dummy for the Stock Exchange is dropped 

in this model. The overall R-square is in this case12%, which is due to the small sample. 

7.4.6 Venezuela 
Venezuela has also a small sample, comprised from 5 ADRs/stocks and 10 640 

observations. The results of the regressions are reported in Tables X22, X23 and X24 in 

the Appendix. 

The Pooled OLS regression generates few significant results but more insignificant 

results for almost all the variables, both in the individual regressions as well as in the 

total sample regressions. 

Fixed Effect model drops the dummy variable and this time does not get significance 

for the Abnormal Excess Demand in the total sample regression. The overall R-square is 
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0.8%. Looking individually the explanatory variables, except the Amihud measurements, 

are statistically significant. 

Random Effect model also drops the dummy variable for the Stock Exchange and 

gives significance for all the variables individually except for the Amihud measurements. 

Looking at the total sample regression, using the Amihud measurement for the Home 

market with 30 days moving average, we get insignificant results at 5% level for the 

intercept, the Abnormal Excess Demand and the natural log of the S&P 500. The overall 

R-square is 3.5%. 
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8. Analysis 
In this section we analyze the results of our regressions and we give an economic 

interpretation. As already mentioned the results that are more appropriate for our model 

and present the higher significance for the full sample are the ones from the Random 

Effect model. Thus we will focus mainly on those results and we will attempt to draw 

some conclusions based on them. 

8.1 Full Sample analysis 
When looking at the results from the Random Effect model in Table X6 in the Appendix 

we can say that the Foreign Investment Ranking, the S&P 500 Index, the Market Value of 

ADR and Amihud Illiquidity Measurement for the home and ADR market with 30 days 

moving average can in some extent explain the price divergence. Even though the overall 

R-square is not that high (0.7%), the high significance of the variables let us draw some 

conclusions. 

The Abnormal Excess Demand and the Stock Exchange are both statistically 

insignificant. We can therefore not draw any conclusions about our hypotheses based on 

those variables. 

The negative sign in the coefficient for the Foreign Investment Ranking implies that 

the higher the ratio is the lower is the mispricing and thus the ADR will trade at a smaller 

premium compared to the home market. This is not in line with our Hypothesis 2. The 

coefficient though is very small in absolute terms (-0.00074). One point increase in this 

ranking will only cause a decrease in the mispricing by 7.4 basis points. 

The coefficient of the natural log of S&P 500 has a negative sign, which implies that 

the higher the correlation with the S&P 500 is the lower will the price divergence be. 

This is in line with our Hypothesis 4, where we believe that a high correlation of the 

ADR with the US market will result in lower price premium due to limited opportunity 

for diversification for US investors. The beta coefficient for this variable is -0.017. So, if 
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the natural log of S&P 500 increases by one percentage point then the price divergence 

will decrease by 170 basis points. 

Looking at the natural log of the Market Value for the ADR we have a positive beta 

coefficient equal to 0.032. This implies that a higher Market Value, and therefore a 

higher liquidity of the ADR in the US market will cause a higher price divergence and 

thus a higher price premium for the ADR. This is in line with our Hypothesis 5. 

As we see, the Amihud Illiquidity ratio for the home market security has a negative 

beta coefficient, which is not in line with our Hypothesis 6. This is since a higher 

illiquidity of the home security, i.e. a higher Amihud Illiquidity ratio, should decrease the 

price for the home security and thus increase the price divergence with the ADR. 

In the same fashion, looking at the regression that uses only the Amihud ratio for the 

ADR we obtain a positive beta coefficient, which is not in line with our Hypothesis 5. A 

higher illiquidity of the ADR, i.e. a higher Amihud Illiquidity ratio, should result in a 

lower ADR price and hence in a lower price divergence. 

Finally, looking at the intercept of the total model regression we see that it is negative 

and equal to -0.069. This implies that, keeping all other variables constant, there is on 

average a price divergence of -7%, or that the home security for the full sample is trading 

on average on a 7% premium from the ADR.  

8.2 Analysis per Country 

8.2.1 Argentina 
Once more, we focus our analysis on the results from the Random Effect model, which 

are presented in Table X9 in the Appendix. In this case we obtain high significance for all 

the explanatory variables, which gives strong significance to our model and besides that 

an overall R-square of 4.25%. This adds more explanatory power to our results. 

Starting this analysis with the intercept of the regression we see that it is positive and 

as high as 50%. This implies that, keeping all other variables constant, the ADRs of 

Argentina are trading on average at a premium of 50% from the home market securities. 
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We believe that this result is mainly driven by the small size of this sample (7 securities, 

15 000 observations) and thus we can not say for sure that it is intuitive. 

Further on, Abnormal Excess Demand is significant and has a positive beta coefficient, 

which is in not in line with our Hypothesis 1. 

Foreign Investment Ranking has a negative coefficient and is equal to -0.018. This 

result is not in line with our Hypothesis 2 that states that countries with higher FIR ratio 

should have a higher price divergence. 

The Stock Exchange dummy variable is statistically significant and has a beta 

coefficient of -0.1. This implies that the ADRs that are listed in the NASDAQ and OTC 

markets generate higher price premiums than the ones that are listed in the NYSE or 

AMEX. This is not in line with our Hypothesis 3. The ADRs that are listed in NYSE or 

AMEX have a lower price divergence of 10% due to the lower price premium. 

Looking at the natural log of the S&P 500, the sign of the beta coefficient is in line 

with our Hypothesis 4. A beta coefficient of -0.065 implies that the higher the correlation 

is between the ADR and the S&P 500 the lower will the price divergence be. This is since 

the price premium of the ADR will be lower. One percentage point increase will result in 

a 6.5% decrease in the price divergence. 

The beta coefficient of the natural log of Market Value of ADR is 0.011, which 

implies that the higher the Market Value of the ADR is in the US the higher will the price 

divergence be. One percentage point increase in the Market Value of the ADR can cause 

1.1% increase in the price premium of the ADR. This is in line with out Hypothesis 5. 

Finally, the Amihud illiquidity ratio for the home market security has a positive beta 

coefficient, which implies that the higher the illiquidity of the home market security is the 

higher will the price divergence be. This is in line with our Hypothesis 6. 

8.2.2 Brazil 
Our analysis still focuses on the results from the Random Effect model which are 

presented in Table X12 in the Appendix. Looking at the last line of the table we can say 
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that the results are statistically significant in the 1% level. Further on, the R-square is 

around 3%, which adds validity to the model. 

To start with, we see that the intercept and the Stock Exchange dummy are dropped. 

This is most probably due to multicollinearity problems. 

Abnormal Excess Demand has a positive beta coefficient of 0.36, which is not in line 

with our Hypothesis 1. Foreign Investment Ranking has a negative beta coefficient which 

is neither in line with our Hypothesis 2. 

The natural log of the S&P 500 has a positive beta coefficient, which is not in line 

with our Hypothesis 4. This would imply that a higher correlation between the ADR and 

the US market would result in a higher price premium for the ADR and thus in a higher 

price divergence, which is not in accordance with the theory. 

The beta coefficient of the natural log of the Market Value of the ADR is 0.033, which 

implies that a higher Market Value of the ADR will result in a higher price divergence. 

One percentage point change in the Market Value will cause a 3.3% change in the price 

premium of the ADR.  This is in line with our Hypothesis 5. 

Finally, the 30 days moving average Amihud ratio for the home market security has a 

positive beta coefficient. This is in line with our Hypothesis 6. This coefficient implies 

that the more illiquidity there is in the home security the higher will the price divergence 

with the ADR be.  

8.2.3 Chile 
Looking at the results from the Random Effect model at Table X15 in the Appendix we 

try to analyze the factors that explain the price divergence of the Chilean ADRs. First, we 

should notice that the intercept is dropped from the regression. This is once more 

probably due to the multicollinearity problem. The overall R-square of 5% gives an 

explanatory power to our model, which in combination with the high t-statistics makes it 

powerful. 
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The Abnormal Excess Demand beta coefficient is not significant with a p-value of 

85%. Thus, we can not draw any definite conclusion for the way that this variable 

explains the price divergence. 

Foreign Investment Ranking has a positive and significant coefficient of 0.098, which 

is in line with our Hypothesis 2 and implies that a higher ratio will cause a higher price 

divergence. One point change in the ratio will result in a 9.8% change in the price 

divergence. 

The dummy variable for the Stock Exchange is statistically significant, positive and 

equal to 0.067. This is in line with our Hypothesis 3. ADRs that are listed in NYSE or 

AMEX should have a higher price premium, which should result in a higher price 

divergence. In this specific case, ADRs from Chile that are listed in NYSE or AMEX 

have a 6.7% price premium than the ones that are listed in NASDAQ or OTC. 

The negative beta coefficient for the natural log of the S&P 500 implies that a higher 

correlation between the ADR and the US market will results in a lower price divergence. 

This is in line with our Hypothesis 4. One percentage point increase in the correlation 

between the ADR and the US market will cause a 4.6% decrease in the price divergence 

or 4.6% decrease in the price premium of the ADRs. 

The natural log of the Market Value of the ADR has a beta coefficient of 0.012, which 

implies that a higher market value of the ADR will result in a higher price divergence. 

This is in line with our Hypothesis 5. A one percentage point increase in the natural log 

of the Market Value would result in a 1.2 percent increase in the price divergence. 

Finally, the coefficient of the Amihud Illiquidity ratio for the home market security is 

not in line with our Hypothesis 6. The negative sign of this coefficient implies that a 

higher illiquid home security will have as an effect a lower price divergence with the 

ADR. This is not in line with theory. 
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8.2.4 Mexico 
By having a first look at the bottom line of the Table X18 in the Appendix we can say 

that our model has a good explanatory power with an overall R-square of 1.9% and high 

significance for almost all the variables at a 1% level. The intercept is not statistically 

significant, but it is not so important since it is very small (0.008). 

The beta coefficient of the Abnormal Excess Demand variable is positive and is as 

high as 0.65, which is not in line with our Hypothesis 1. The result for the Foreign 

Investment Ranking ratio is not in line with our Hypothesis 2. The negative beta 

coefficient implies that a higher ratio will cause a lower price divergence. 

The beta coefficient for the Stock Exchange dummy is significant only at the 10% 

level. Thus we will not consider this result as very important. Although the sign of the 

coefficient is in line with our Hypothesis 3, which implies that the ADRs that are listed in 

the NYSE or AMEX have a price premium equal to 4.2% compared with the ones listed 

in NASDAQ or OTC. 

The beta coefficient for the natural log of the S&P 500 is negative and equal to -0.012. 

This is in line with our Hypothesis 4 and it implies that a higher correlation of the ADR 

with the US market will result in a lower price divergence with the home market security. 

A one percentage point increase in the lnSP500 will have as result a 1.2% decrease in the 

price divergence. 

The beta coefficient for the natural log of the Market Value is 0.0077 and significant 

at a 1% level. This is in line with our Hypothesis 5. A one percentage point increase in 

the natural log of the Market Value would result in 0.77 percent increase in the 

mispricing. 

Finally, the beta coefficient of the Amihud ratio for the home market security is 

negative and that is not in line with our Hypothesis 6. 
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8.2.5 Peru 
Looking at Table X21 in the Appendix and focusing at the bottom line we can say that 

this particular case has a high explanatory power with an R-square of 12% and with 

almost all the explanatory variables statistically significant except for the natural log of 

S&P 500. The high explanatory power is probably due to the small sample of just two 

ADRs. 

Again, we observe the dummy variable for the Stock Exchange to be dropped from the 

regression. The intercept of this regression is negative and equal to -0.29, which means 

that if keeping all other variables constant the price divergence between the ADR and the 

home market security should be equal to 29%. 

The beta coefficient for the Abnormal Excess Demand is positive and equal to 0.44. 

This result is not in line with our Hypothesis 1. 

The Foreign Investment Ranking ratio has a beta coefficient of -0.09 which is in line 

with our Hypothesis 2. This result implies that a one point increase in the ratio would 

result in a 9% decrease in the price divergence between the ADR and the home market 

security. 

The dummy variable for the Stock Exchange is dropped. This is probably due to the 

fact that both of the ADRs in the sample are listed on the same stock exchange. The 

natural log of S&P 500 has a coefficient of 0.018 which is not in line with our 

Hypothesis 4. 

The Market Value proxy has a beta coefficient of 0.079, which implies that the higher 

the market value of the ADR is the higher would the price divergence between the ADR 

and the home market security be. This is in line with our Hypothesis 5. A one percentage 

point increase in the natural log of the Market Value would result in a 7.9 percent 

increase in the price divergence. 

Finally, the Amihud ratio for the home market security has a beta coefficient of -58.21 

which is not in line with our Hypothesis 6. 
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8.2.6 Venezuela 
We present the results for this country in Table X24 in the Appendix. Looking at the last 

row of the table we can see that the overall R-square is 3.5% and two out of six 

explanatory variables are not significant at the 5% level. More specifically, Abnormal 

Excess Demand is significant only at the 10% level. Furthermore, the dummy variable for 

the Stock Exchange is dropped also in this model so it does not have any explanatory 

power. 

The intercept is not statistically significant but it is positive and equal to 12%, which 

means that if keeping all other variables constant the ADR would trade in a 12% 

premium from the home market security. 

The beta coefficient for the Abnormal Excess Demand is 0.16, and as we mentioned 

before significant at the 10% level. This result is not in line with our Hypothesis 1. 

The coefficient of the Foreign Investment Ranking is negative and equal to -0.045, 

which is not in line with our Hypothesis 2. The log of the S&P 500 is not statistically 

significant so we ignore the result in our analysis. 

The natural log of the Market Value of the ADR has a beta coefficient of 0.0095, 

which implies that a higher market value for the ADR will result in a higher price 

divergence for the ADR due to the higher liquidity. This is in line with our Hypothesis 5. 

Finally, the beta coefficient for the home Amihud ratio is negative and equal to -3.5. 

This is not in line with our hypothesis.  

8.3 Final Remarks on the Analysis 
In this section we conclude the analysis of the results from our tests of the hypotheses and 

we present a final conclusion. For this reason we present the Table 3 below where we 

have put together the results for the explanatory variables that we tested and we mark the 

cases where these variables where actually significant and in line with our hypotheses. 
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Table 3. Summary of the significance of the explanatory variables 

 
Abnormal 
Excess 
Demand 

FIR 
NY or 
AMEX 

lnSP500 lnMVadr 30homeAmihud

Full Sample   ♪ ♪  
Argentina    ♪ ♪ ♪ 
Brazil     ♪ ♪ 
Chile  ♪ ♪ ♪ ♪  
Mexico   ♪ ♪ ♪  
Peru     ♪  
Venezuela    ♪  

 
In the above table we can see that two of our variables are significant both in the full 

sample and in most of the country specific samples. The rest of the explanatory variables 

show no significance in the full sample. Some of them are though significant in the sub 

samples. Two of the variables are neither significant in the full sample, nor in any of the 

sub samples. 

Abnormal Excess Demand is not significant at all, which is in contrast with the 

findings of Kadiyala & Subrahmanyam (2004). 

Foreign Investment Ranking shows significance only in the sub sample of Chile. This 

does not give us the power to conclude on its effect on the price divergence due to the 

small sample effect. The lack of significance can either be due to the fact that capital 

restrictions on foreign investments can not explain the price divergence in the case of 

Latin America or that this index is not the best proxy for capital restrictions. 

The dummy for the Stock Exchange is not that significant since it is only powerful in 

two samples out of seven. This also comes in contrast with the findings of Kadiyala & 

Subrahmanyam (2004). 

The natural log of the S&P 500 is significant since it is powerful in the full sample as 

well as in three sub samples. This implies that the correlation between the ADRs and the 

US market can explain some of the price divergence. This comes in hand with the CAPM 

theory. 
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The natural log of the Market Value of the ADR is the most significant explanatory 

variable in our model. It is significant in all samples. This result implies that the liquidity 

of the ADR can explain price premiums on ADRs and thereby the price difference in 

comparison with its domestic counterpart. 

Finally, the Amihud Illiquidity measurement for the domestic security has low 

explanatory power. It is only significant in two sub samples, which does not give us the 

right to draw any stronger conclusions. Thus the illiquidity of the domestic security can 

not explain the price divergence of the ADR. 
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9. Conclusion 
The starting point for this thesis was to investigate further violations of the Law of one 

Price. We have chosen to do so by studying the anomaly of price divergence between the 

ADRs issued from Latin America on the US market and their domestic securities. O 

Our first task was then to find significant divergence in the price between the ADRs 

and their underlying share in the respective home market. When using a sample of 107 

ADRs and all together 205 498 daily price observations we managed to conclude that 

there were a significant price difference between the ADRs and the stocks trading on the 

home market. We found this price difference to be on average 0.54 percent in favor of the 

ADRs. This is in line with our Hypothesis 0. 

Further on, we tried to explain this price anomaly with several factors. The factors we 

tested were Abnormal Excess Demand of the ADR, the domestic market�s restrictions to 

foreign investments, the stock exchange that the ADR is listed on, the correlation 

between the ADR and the US market, the liquidity of the ADR and the liquidity of the 

domestic security. In the end our analysis showed us that only two of those factors could 

explain this price divergence. 

According to our findings a low correlation between the ADR and the US market 

increases the price divergence. There is also support for the fact that the liquidity 

provided for the ADR on the US market can explain the price difference in favor of the 

ADR. 

All in all, we should face our results with caution since the explanatory power of our 

model was low in most of the cases. 
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Finally, we would like to summarize the result of the hypotheses tested. In table 4 

below we present this summary. 

 
Hypothesis Explanation Significant 

H0 
 ADRs issued from Latin American countries have a positive and consistent 

price divergence in comparison with the corresponding domestic securities. 
♪ 

H1  ADRs with high Abnormal Excess Demand have a higher price premium.  

H2 
Countries with high Foreign Investment Ranking (FIR) will have a higher 

price premium in US. 
 

H3 
The inclusion of the ADR in the NYSE or AMEX gives a positive price 

premium in comparison to the ADRs listed in NASDAQ or OTC. 
 

H4 
The higher the correlation of the ADR with the US market, the lower should 

the price premium for the ADR be. 
♪ 

H5 
A higher liquidity in the US market for the ADR results in higher price 

premium for the ADR. 
♪ 

H6 

A high liquidity in the domestic market for the domestic security results in 

higher price premium for the home security and consequently a lower price 

difference with the ADR. 
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10.2 Other resources 
 

Datastream 

Bank of New York ADR database, www.bnyadr.com 

Heritage Foundation Economic Freedom Index 2005, www.heritage.org 
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Table X3. Statistics for mispricing by firm 
 
  Full Sample statistics     

Firmid Daily Observations Median Mean Standard Deviation t-statistics p-value 

1001 1285 3.39% 9,53% 0.2038 16.75 0.0000

1006 2050 -15.09% 6.91% 1.0412 3.00 0.0027

1007 1362 2.34% 1.70% 0.0522 12.03 0.0000

1008 2742 -0.28% -0.33% 0.0747 0.02 0.0000

1012 2244 0.00% 8.06% 0.5471 6.98 0.0000

1015 2718 -0.17% -0.71% 0.0344 -10.88 0.0000

1016 3093 -0.04% -0.75% 0.0354 -11.79 0.0000

2001 2631 -7.61% -7.04% 0.1187 -30.44 0.0000

2002 829 -3.86% -11.27% 0.1847 -17.56 0.0000

2003 829 -3.55% -4.65% 0.0980 -13.65 0.0000

2004 829 0.18% 0.19% 0.0092 5.87 0.0000

2005 2102 3.12% 8.03% 0.0901 40.91 0.0000

2006 1121 0.11% 0.26% 0.0177 4.99 0.0000

2007 2685 0.03% 18.22% 0.5333 17.70 0.0000

2008 1754 0.28% 0.31% 0.0133 9.80 0.0000

2009 1032 0.00% 0.00% 0.0142 0.03 0.0365

2010 2687 0.00% 0.07% 0.0222 2.09 0.0000

2011 2685 0.00% -0.07% 0.0203 -1.90 0.0570

2012 2685 6.21% 9.41% 0.2555 19.08 0.0000

2013 8 -3.31% -3.25% 0.0221 -4.17 0.0042

2015 116 -6.25% -6.28% 0.0528 -13.41 0.0000

2016 2140 -0.16% -1.56% 0.0504 -10.20 0.0000

2017 2139 0.00% 0.02% 0.0185 0.52 0.5993

2018 229 0.15% 0.19% 0.0090 3.93 0.0001

2019 102 -1.15% -2.03% 0.0485 -4.23 0.0000

2021 625 -8.37% -14.33% 0.2683 -13.35 0.0000

2022 2417 -0.81% -0.81% 0.0291 -13.63 0.0000

2023 2679 0.02% -0.06% 0.0265 -1.52 0.0293

2024 1349 0.19% 0.19% 0.0020 6.82 0.0000

2025 1754 11.90% 10.45% 0.0473 92.53 0.0000

2026 1721 0.14% 0.12% 0.0160 3.15 0.0017

2027 404 0.21% 0.19% 0.0001 3.56 0.0004

2028 2557 -1.03% -9.60% 0.1982 -24.50 0.0000

2029 2557 -0.48% -4.83% 0.4488 -5.44 0.0000

2030 1288 0.29% 16.29% 0.3731 15.67 0.0000

2031 1336 0.16% 0.16% 0.0098 5.78 0.0000

2032 2404 0.06% 1.01% 0.0335 14.73 0.0000

2033 1177 0.22% 0.35% 0.0217 5.49 0.0000

2034 2696 -0.06% 0.04% 0.0349 0.63 0.5320

2035 2686 -13.73% 4.30% 0.6676 3.34 0.0008

2037 1755 -0.15% -0.18% 0.0229 -3.31 0.0009

2038 1755 -27.59% -23.50% 0.2709 -36.36 0.0000

2040 1755 -0.61% -0.68% 0.0288 -9.71 0.0000
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2042 1755 0.11% 0.17% 0.0171 4.28 0.0000

2043 1755 0.00% 0.03% 0.0194 0.80 0.4239

2044 1901 -2.06% -2.95% 0.0424 -29.10 0.0000
2045 1133 -6.67% -6.51% 0.1252 -17.50 0.0000

2046 1755 0.55% 0.58% 0.0227 13.02 0.0000

2048 1537 -0.39% -0.46% 0.0188 -9.68 0.0000

2049 2910 -0.03% 0.52% 0.1553 1.75 0.0805

2050 956 0.14% 0.19% 0.0098 5.87 0.0000

2051 2880 -0.15% -3.24% 0.1245 -14.00 0.0000

2052 2696 0.02% 0.04% 0.0174 1.32 0.1871

3001 2160 0.13% 0.31% 0.0239 6.11 0.0000

3002 2763 0.17% 0.20% 0.0209 4.95 0.0000

3004 2129 0.35% 0.53% 0.0161 15.48 0.0000

3005 64 -2.46% -2.23% 0.0455 -3.92 0.0002

3007 2709 0.01% 1.35% 0.1600 4.38 0.0000

3009 3279 0.20% 0.41% 0.0216 10.89 0.0000

3010 318 0.00% -0.04% 0.0102 -0.76 0.4463

3011 3661 0.31% 0.52% 0.0219 14.46 0.0000

3013 2815 0.51% 0.74% 0.0186 21.27 0.0000

3014 2815 18.57% 15.21% 0.0828 96.30 0.0000

3015 2820 1.10% -8.74% 0.3228 -14.16 0.0000

3016 57 -0.51% -0.18% 0.0291 -0.48 0.6318

3017 2016 0.00% -0.26% 0.0248 -4.68 0.0000

3018 2016 6.38% 6.19% 0.0909 30.57 0.0000

3020 2742 0.02% 0.37% 0.0262 7.37 0.0000

3021 2107 0.00% -0.05% 0.0271 -1.01 0.3127

3022 1673 -0.54% -0.64% 0.0320 -8.20 0.0000

3023 2984 0.22% 0.42% 0.0148 15.39 0.0000

3024 1945 -5.33% -5.42% 0.2173 -11.01 0.0000

3025 2764 0.00% 0.34% 0.0222 8.02 0.0000

6001 936 -1.19% -1.07% 0.0526 -6.24 0.0000

6002 1271 -0.76% -15.70% 1.1973 -4.67 0.0000

6003 1239 -0.02% -0.07% 0.0099 -2.60 0.0000

6004 51 2.26% 2.88% 0.0267 7.72 0.0000

6007 2343 -0.25% -4.36% 0.4656 -4.53 0.0000

6008 1579 0.21% 0.38% 0.0082 18.22 0.0000

6009 3029 -0.18% -0.24% 0.0171 -7.83 0.0000

6011 2227 -2.21% -12.62% 0.1732 -34.46 0.0000

6013 257 0.00% 0.31% 0.0457 1.08 0.2833

6014 418 0.10% 0.08% 0.0054 3.12 0.0020

6016 1912 0.06% 0.08% 0.0066 5.32 0.0000

6017 2452 -0.24% -2.88% 0.1321 -10.79 0.0000

6019 1789 -0.22% -0.17% 0.1075 -0.69 0.4891

6023 999 -0.67% 2.03% 0.1141 5.63 0.0000

6025 705 -17.97% -15.84% 0.1258 -33.43 0.0000

6026 481 0.15% -0.04% 0.0260 -0.31 0.7530

6027 3042 6.21% 5.59% 0.1086 28.41 0.0000

6029 3043 0.46% 5.76% 0.5795 4.31 0.0000
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6030 3091 -0.69% -1.53% 0.0776 -10.99 0.0000

6035 3358 -0.12% 3.17% 0.2482 7.39 0.0000

6037 2713 0.34% -0.02% 0.0595 -2.53 0.0113

6038 2066 0.11% -0.36% 0.0308 -5.25 0.0000

6039 3650 -5.91% -4.90% 0.0365 -81.28 0.0000

6040 3614 -0.48% -0.63% 0.0126 -30.20 0.0000

6042 890 -5.70% -3.76% 0.0906 -12.38 0.0000

6043 3483 -0.33% -0.43% 0.0214 -11.77 0.0000

6044 2878 0.27% 6.48% 0.1063 32.70 0.0000

7001 2461 -0.04% -2.03% 0.0706 -14.26 0.0000

7002 2165 30.05% 35.59% 0.2614 63.35 0.0000

8001 2247 -12.28% 6.31% 0.6216 4.81 0.0000

8002 2246 0.09% -1.91% 0.0910 -9.99 0.0000

8005 1722 0.00% 0.81% 0.1968 1.72 0.0000

8006 2698 -0.19% -1.96% 0.2286 -4.46 0.0000

8008 1727 5.88% 5.81% 0.2286 8.91 0.0000

All 205498 - 0.54% 0.2475 10.07 0.0000

 
 
 
 
 
In the rest of the Tables we report the results from the regressions including below each intercept the p-values. 
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