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Abstract 

The theory of the Law of One Price (LOOP) is one of the most important theories in International 

Economics. I use financial markets to revisit the validity of the LOOP in the short run, and then extend 

the analysis into the long-run to examine whether events such as the Financial Crisis of 2007-2009 can 

lead to the failure of the LOOP or worsen deviations from it. Using the data on 54 Canadian companies 

cross-listed on the New York Stock Exchange, I find strong support that the LOOP holds in a cross-

sectional framework despite the fact that the sample includes a highly volatile period. This is in contrast 

to the consensus in the literature that the LOOP is observed as a long-term phenomenon. However, in the 

long run the relative Law of One Price holds for only a third of the stocks individually. Moreover, it fails 

when the aggregate portfolio is considered, creating a major contradiction to the cross-sectional results. 

Another finding is that the Financial Crisis of 2007-2009 had a significant and persistent effect by 

increasing the deviations from the law.  
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1. Introduction 

 The theory of Purchasing Power Parity (PPP) is one the oldest and most fundamental 

concepts in economics. According to Taylor and Taylor (2004), the official roots of the theory go back to 

the beginning of the 20
th
 century, and the implicit idea was born even earlier. Under PPP, the aggregate 

price levels should be the same across countries once converted to common currency.  The implication of 

the theory is widely used in economics literature to analyze and predict movements of the exchange rates. 

The so called law of one price is a reduced version of, and an integral part of, PPP theory.  Instead of 

looking at the aggregate price levels, the LOOP states that taken on an individual level, the prices of 

homogenous goods should be the same in spatially separated markets once converted to common 

currency.  

 The logic behind the law is simple: if the LOOP doesn’t hold, there would exist an 

opportunity of a riskless profit through arbitrage. In other words, the goods could be shipped from 

locations where the price is low to locations where the price is high. However, in practice, it is often 

observed that prices of similar goods fail to be the same across countries. This contradicts the idea of 

arbitrage that drives the LOOP and is a signal of incomplete market integration. One reason why the 

prices of homogenous goods may fail to equalize across different countries is the presence of significant 

transaction costs, and barriers to trade such as tariffs or quotas. When cross-listed equity stocks are 

considered though, most if not all of these costs may disappear, creating a convenient environment for 

testing the LOOP.  

 The rest of this paper is structured as follows. Section 2 provides a review of the theory and 

literature behind the LOOP. Section 3 describes the short-run analysis and results while the long-run 

model, methodology, and results are covered in section 4. To finish, some concluding remarks are 

presented in section 5. 
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2. Theoretical and Econometric Background 

a) Absolute vs. Relative PPP 

 The Purchasing Power Theory and the LOOP have two versions, absolute PPP and relative 

PPP. The absolute version examines the aggregate price levels, while the relative version examines the 

changes in aggregate price levels over time.  In its original form, the absolute PPP can be expressed as 

follows
1
: 

  
    

 
   

 
  

          (1)
- 

Where   
  and   

 
 are domestic and foreign price levels respectively and   

 
  
 is the exchange rate 

between the domestic and foreign currency. If equation 1 doesn’t hold, then an arbitrage opportunity 

exists. 

 The relative version of the law instead, examines the relative percentage changes over time. 

Mathematically, it is expressed in the following way:  

    
        

 
     

 
  
        (1*) 

b) The Early Work and OLS 

To get a general regression equation form, two steps should be taken. First, define   
        

     
 

 

      
 
  and   

 
  

       

 
  
 . Second, add the white noise error   , so equation (1) becomes: 

  
         

 
     

 
  

           (2) 

Equation 2 represents the original version of the absolute PPP models that were empirically tested. To test 

whether the absolute PPP holds, the joint hypothesis of                  is tested and if the 

                                                           
1 Since PPP concentrates on an aggregate price level, it can be thought of as a sum of individual goods for which LOOP should 

hold; therefore, from mathematical standpoint the models between LOOP and PPP are interchangeable, where LOOP 

concentrates on price of a particular good from overall basket of goods that comprises the price level which is tested by PPP.  
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hypothesis fails to be rejected, the conclusion prevails that absolute PPP holds. However, for particular 

situations, a reverse causality problem may exist between   
  and   

 
, therefore, a new variable 

      
     

 
 is defined, and in the amended model,           

 
  

    , test jointly    

          . 

 Early studies (Isard, 1977; Richardson, 1978 and Giovannini, 1988)
2
 have shown that the 

relationship fails. Furthermore, the deviations from the LOOP are significant and 
-
highly volatile. Since 

then the law of one price was mostly considered a long-term phenomenon and the cross-sectoional analysis 

had been abandoned by the scholars. As an exception, Gluschenko (2004) analyzed changes in the Russian 

goods market integration through a cross-sectional analysis of the LOOP. But even though he found improved 

integration over the years, price dispersion was still significant and the law failed to hold. The reasons for this 

failure have been extensively analyzed in the international trade, international macroeconomics and 

finance literatures. One reason, which has spawned a use of one of two new and dominant methodologies 

in the modern literature, follows the idea that prices of homogeneous commodities may not be the same 

across different countries due to the existence of transaction costs in international arbitrage (Heckscher, 

1916). If two homogeneous goods are sold at different prices (once expressed in the same currency) in 

two locations, the LOOP does not hold because it will not be worth arbitraging if the anticipated benefit 

exceeds the transport costs between the two locations.  

c) The Evolution of TAR Models in PPP Literature
3 

 Because of the original failure of the PPP relationship to hold, a new theoretical framework began 

to be formalized in the late 1980s and early 1990s that concentrated on nonlinearities in international 

trade arbitrage as a result of the transaction costs.
4
 In these studies, transaction costs, such as transport 

costs, were treated as a waste of resources – if a unit of a good is shipped from one location to another, a 

                                                           
2  

Additional list of works that test the given and amended models, with different conclusions, includes Cumby (1996), Engel, 

Hendrickson and Rogers (1997), Frankel and Rose (1996), Papell (1997), O'Connell and Wei (1997), Obstfeld and Taylor (1997), 

and Parsley and Wei (1996). Froot and Rogoff (1995), and Taylor and Taylor (2004) provide an overview of the literature.  

3
 The information on TAR models is based on Juvenal and Taylor (2008)

 

4
 Williams and Wright, 1991; Dumas,1992; Sercu et al., 1995 
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fraction is ‘destroyed’ on the way so only a portion of it arrives. These costs, therefore, create a band of 

inaction within which the marginal benefit from arbitrage is lower than the marginal cost of arbitrage. 

Hence, the no-arbitrage zone is extended from any deviation from the LOOP to a zone that includes the 

transaction costs. This allows the prices in different locations to be different to some extent. 

 Transport costs are obviously not the only type of transaction costs. The role of trade barriers 

such as tariffs and quotas were examined as well. The empirical evidence, though, offers mixed findings 

on its relevance to explain deviations from the LOOP. Knetter (1994), for example, argues that nontariff 

barriers are important empirically to explain deviations from PPP. In contrast, Obstfeld and Taylor (1997) 

do not find nontariff barriers to be of significance. 

 Overall, these frictions can create a wedge between the prices or price levels of different countries 

and the estimated transaction costs band may be wider than the one implied by transport costs. This was 

considered by Dumas (1992). The findings were that in the presence of sunk costs and random 

productivity shocks, trade takes place only when there are sufficiently large arbitrage opportunities. When 

this happens, the real exchange rate has mean-reverting properties.  

 O’Connell and Wei (2002) extended the analysis further by using a broader interpretation of 

market frictions operating at the level of technology and preferences. They also allow for fixed and 

proportional market frictions. When both of these types of costs are present, they find that two bands for 

arbitrage are generated. The arbitrage is strong when the benefit is high enough to outweigh fixed cost. In 

the presence of proportional market frictions, the adjustments are small, and they don’t allow deviations 

from the LOOP to grow, nor do they allow deviations to disappear completely. 

 These studies, in which the bands for no-arbitrage zones are estimated, use the threshold 

autoregressive model (TAR) framework. Recent works that use TAR models to analyze deviations from 

the LOOP and PPP include Obstfeld and Taylor (1997), Taylor (2001), Imbs et al. (2003), Sarno, Taylor 

and Chowdhury (2004) and Juvenal and Taylor (2008). In general, using different aggregated and 

disaggregated goods and sectors, these works find supportive evidence of the LOOP when non-linear 
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adjustments are allowed. Mean reversion takes place when LOOP deviations are large enough for 

arbitrage to be profitable (Juvenal and Taylor, 2008). 

 There are, however, a few problems that TAR models fail to address. Taylor, Peel and Sarno 

(2001) and Taylor and Taylor (2004) note that even though the model is appealing for individual goods 

context, it might not be appropriate in the aggregate context. The reason is that transaction costs may 

differ across sectors and consequently the speed of arbitrage may differ across goods creating unclear 

effect on an aggregate level. In related work, Imbs, Mumtaz, Ravn, and Rey (2005) argue that previous 

empirical work on real effective exchange rates significantly understates the persistence of price 

deviations from PPP due to the presence of an aggregation bias, a finding that highlights the need to test 

convergence to PPP based on the prices of single (identical) products. Another problem is that “mean 

reversion thus does not imply reversion to Absolute PPP” (Haskel and Wolf, 2005) 

d) VECM Models 

 Taylor and Taylor (2004) review early empirical works on PPP and remark that although the 

short-run tests of absolute version of the law failed, there was strong evidence for the long-run validity of 

it. However, with the development of time-series econometrics, Ardeni (1989) invalidated the long-run 

results by showing the presence of a unit root in prices. He argued that with the presence of a unit root, 

the assumptions of the classical model are violated because each series follows a random-walk, therefore 

creating flawed estimates and spurious regression. Since then, another traditional approach has been the 

use of co-integration analysis and VECM models.  

 These models focus on two factors. First, the model tests whether, over time, there is a 

convergence to the LOOP. The second emphasis is on the speed of convergence, assuming the evidence 

for convergence has been found in the first place. Until mid 1990s, “there was little evidence in favor of 

convergence” (Goldberg and Verboven (2005). Since then, however, with the
 
exploitation of longer time-

series data sets (Taylor 2001) and improvements in methodology (Taylor 2002) new evidence has 

surfaced in favor of the convergence.  
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 Rogoff (1996), instead of concentrating on convergence itself, analyzed the speed of 

convergence to the LOOP.
5 
 He noted that a general consensus on the speed of convergence was a half-

life of 3-5 years.
6
 Such slow speed of convergence led to the Rogoff puzzle. Because in general there is a 

much quicker adjustment to shocks of nominal variables Rogoff stated : “The purchasing power parity 

puzzle then is this: How can one reconcile the enormous short term volatility of real exchange rates with 

the extremely slow rate at which shocks appear to damp out?” (Rogoff, 1996).   

 
A few attempts have been made at solving the puzzle;

7
 however no particular consensus has 

been reached. Goldberg and Verboven (2005) attempted to shed light on which actions could be efficient 

to improve market integration as they found a significantly lower half-life of 1.3 years using European car 

prices, but in the end they warn that the results are heavily dependent on the market itself. At the same 

time, Taylor and Taylor (2004) advocated non-linearity and use of TAR models. In fact, Imbs, Mumtaz, 

Ravn, and Rey (2003) show that this non-linearity in the data leads to understating the convergence speed 

when estimated using linear models.
 

 Since then, TAR models have become a predominant methodology in recent economic 

literature that involves testing for the LOOP and PPP
8
, while the usage of VECM has been gradually 

introduced into the financial literature, where price discovery and the effect of financial controls, were 

analyzed with the use of LOOP, although the usage of TAR models is gaining traction as well.
9
 

e) Law of One Price in the Financial Literature 

 The concept of the LOOP is one of the cornerstones the international finance theory 

textbooks are based on. The outcome of the LOOP, if it indeed holds, is non-existence of arbitrage 

                                                           
5
 If there is a convergence in the first place. 

6
 For detailed discussion see Obstfeld and Rogoff (2000) 

7
 Parsley and Wei (1996), Engel and Rogers (1996), Parsley and Wei (2001), Goldberg and Verboven (2005) 

8
 In recent years, panel estimation techniques have become very popular. A full literature review and application of panel 

estimation techniques to the same dataset is the focus of the forthcoming separate paper. 
9
 For example see Yeyati, Schmukler and Van Horen (2009). 
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opportunities. The absence of arbitrage, in its turn, is the premise on which the efficient market 

hypothesis rests on. Therefore, the validity of the LOOP is highly important for the financial markets. 

 There are a few main streams in financial literature that make use of the LOOP concept. One 

of them studies financial integration by testing the validity of the LOOP in capital markets. Akram, Rime 

and Sarno (2009), for example, examine the frequency, size and duration of inter-market price 

differentials for borrowing and lending services. Even though they test for the interest rate parity (IRP), 

the criteria are related to the LOOP group to the extent that they focus on the analysis of onshore-offshore 

return differentials. Another recent example is Yeyati, Schmukler and Van Horen (2009), who use cross-

market premium to assess financial integration.
10,11 

Another stream that uses the LOOP extensively 

focuses on price discovery. The logic of the LOOP is used in the following way: as prices of the same 

asset change on separate markets, both markets adjust to return to the LOOP.
12 

In this stream of literature 

however, the focus is not on the validity of the LOOP as a concept.  

f) Summary   

 The theoretical and empirical work on the LOOP/PPP has been vast and multi-dimensional. 

However, there doesn’t seem to be a particular consensus on the topic. Taylor and Taylor (2004) conclude 

as their consensus: “short-run PPP does not hold, and the long-run PPP may hold in the sense that there is 

significant mean reversion of the real exchange rate.” The problem that I see with this consensus, 

however, is that conclusion for the LOOP is gloomy. The findings in the economics literature have 

completely invalidated the absolute version of the LOOP, and even though the methodological 

innovations (such as TAR models) test relative version of the law relatively successfully, the end result 

still allows for a certain range within which the prices of the same good may vary. That invalidates the 

original form of the law.  

                                                           
10

 The original working paper by the authors was available in 2006, in which the prime purpose was to test LOOP, but in the 

published version the focus shifted to analysis of liquidity and capital controls effects. 
11

 A few other examples are Yan, Wells and Fellmingham (2006), and Hearn and Piesse (2009). 
12

 See Eun and Sabherwal (2003), Gramming, Melvin and Schlag (2005). 
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However, the types of goods/indices that are used in economics literature usually automatically 

exhibit the problems of transaction costs. Therefore, it is not surprising that absolute LOOP fails and 

complex models have to be used to test the convergence. Capital markets present a much more attractive 

area for tests of the LOOP. Assets like cross-listed stocks represent exactly the same good, can be traded 

simultaneously
13 

and the information in most cases is easily found. Financial assets however, are not used 

in economics literature. 

 Cross-listed stocks are widely used in financial literature, but the focus is not the LOOP.
14 

The literature does not draw a conclusion on the validity of the law itself, but mostly uses it (or a 

methodology consistent with the LOOP) for other purposes. Therefore, there seems to be a gap between 

the economics literature where the focus is on the LOOP, but the type of goods presents a problem, and 

financial literature, where the conditions for testing the LOOP seem to be ideal, but there is a shift in 

focus.  

 The approach and focus of this paper differs from previous literature in the following ways. 

First, I use financial assets with a focus on the LOOP. Second, I argue that before complex models such 

as VECM or TAR are used, the basic form of the LOOP should be tested using OLS. If either VECM or 

TAR model is used, it is automatically assumed that the LOOP doesn’t hold as these models only test for 

convergence to it.
15

 Thirdly, I examine whether financial crises has an effect on the LOOP. 

3. Short-Run Analysis 

a) Data Description 

 The data for this study uses a sample of 54 Canadian companies that are trading on both the 

Toronto Stock Exchange (TSX) and the New York Stock Exchange (NYSE). The advantages of using 

these particular markets are covered extensively by Eun and Sabherwal (2003). To highlight a few of 

them: first, both markets start trading at 9:30am and close at 4pm, which means there is no gap in trading 

                                                           
13

 If trading hours coincide. 
14

 For example, the shift in focus by Yeyati, Schmukler and Van Horen from their original working paper (2006) to the published 

one (2009) seems to suggest that claim. 
15

 The convergence to LOOP in financial markets was mentioned by Yeyati, Schmukler and Van Horen (2006), Eun and 

Sabherwal (2003) and Akram, Rime and Sarno (2009). 
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hours.
16  

Second, one share of a Canadian equity stock that trades on NYSE is equivalent to one share of 

the same stock trading on TSX, which eliminates the share conversion associated with American 

Depository Receipts (ADRs).
17

 Third, no financial controls are present that may prevent free flow of 

capital in either direction. 

 The list of stocks that are cross-listed on both TSX and NYSE was taken from Toronto Stock 

Exchange website. The daily closing prices for stocks on both markets were obtained from the yahoo.com 

website, and the exchange rates that coincide with the closing times of equity markets were taken from 

Bloomberg. The data set is a two-year period from January 2, 2008 to December 31,
 
2009; it covers the 

period of the Financial Crisis of 2007-2009, which allows examining its effect on the LOOP. For the 

cross-sectional test of the LOOP I select 45 randomly chosen trading days from the data sample.  

Table1.  - Summary Statistics 

Sectors Number of Companies in Sector 

Basic Materials 27 
Consumer Goods 3 

Financial 8 
Industrial Goods 1 

Services 7 
Technology 5 

Utilities 2 

Trading Volume NYSE / TSX 

Mean                            1,972,932 / 1,497,715 
5th percentile                                 28,249 /       30,770 

25th percentile                               332,907 /    541,188 
50th percentile                               922,259 / 1,295,980 
75th percentile                            2,831,145 / 2,134,480 
95th percentile    6,599,894 / 4,167,597 

Market Capitalization (in billions)   

Mean 20.10 
5th percentile 2.08 

25th percentile 5.94 
50th percentile 12.71 
75th percentile 30.58 
95th percentile 56.09 

 

                                                           
16

 Gramming, Melvin and Schlag (2005) look at Frankfurt and NYSE markets so their study is constrained by overlapping 

trading hours.  
17

 1 ADR that trades on NYSE usually has a certain number of underlying shares of a company that trades on a domestic market. 

Yeyati (2009) uses ADR’s from several emerging markets to test effect of financial controls through LOOP 
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 Table 1 summarizes characteristics of the companies chosen for the analysis. It is important to note 

that even though the majority of stocks is concentrated in the Basic Materials sector, the sample is sufficiently 

diversified and includes a variety of other sectors. This reduces potential sector specific problems. Another 

important factor is that the sample doesn’t have a trading liquidity problem, as only 5% of the stocks in the 

sample have relatively low average daily trading volume.
18

 

b) Estimation and Results 

 The estimation is done in two steps. First, the following version of the law of one price is estimated 

for each day individually using an OLS method with robust White standard errors: 

         
                                      (3) 

where    is the closing price of each company on the New York Stock Exchange,    
  is the closing price on the 

Toronto Stock Exchange, and    is the exchange rate between US and Canadian dollars at closing time of the 

markets
19

.  

 Our interest is in whether the confidence intervals for the estimates   
  , include 1. If so, then it can be 

concluded that the LOOP held on day j. The information about an individual day, however informative, is not 

sufficient to make a conclusion for or against the validity of the law of one price. Therefore in the second step 

of estimation, a pooled test on all forty five   
  estimates is done using the weighed least squares method. Since 

each individual   
  has its own variance    

 , the weights that are used are equal to     

   to give higher 

significance to the estimates from less volatile days.  

 Figure 1 shows the distribution of the daily estimates   
  and the distribution of the upper and lower 

limits of the 95 percent confidence intervals. For the LOOP to hold, the LOOP line should be between the 

boundaries of the confidence intervals. This happens for the majority of the results, however the estimates, and 

even more so the intervals, exhibit high volatility in the first half of 2008
20

, the beginning of the Financial 

Crisis. It is evident that as the Financial Crisis eased toward the end of 2008, the volatility of the estimates 

                                                           
18

 This is a crucial factor as low liquidity may prevent simultaneous buying and selling, thus preventing an exploitation of a 

potential arbitrage opportunity. 
19

 This specification controls for reverse causality between prices of stocks trading on NYSE and TSX. 
20

 There is one day in the end of 2009, Dec. 7, 2009, with a significantly wider confidence interval, but there is not enough 

information to identify the reason behind it. 
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went down substantially. Even in cases where there is some deviation, the resulting estimate is still very close 

to one with narrow confidence intervals. 

Fig. 1 – Distribution of daily estimates and the 95% confidence intervals 

 
  

 To examine the effect of volatility in daily estimates, I break the sample into three subsamples –Jan 1 

– June 31, 2008; Jan 1 – Dec 31, 2008 and Jan 1 – Dec 31, 2009. I estimate the overall result for each time 

period using unweighted least squares and a pooled regression that adjusts for daily volatility. Table 2 

summarizes the results of these regressions. In each regression, the LOOP holds for all the subsamples as well 

as the full sample since the confidence intervals are centered around 1 in each case. However, it is quite clear 

that adjusting for the daily volatility improves the quality of the results significantly. All the estimates of the 

pooled regression are much closer to 1, the standard errors are significantly lower, and the confidence intervals 

are much narrower. 
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Table 2 – Regression results
†
 

      Unweighted LS     

 
Jan '08 - Jun '08 2008 2009 full sample   

   1.14                         
(.09) 

1.092              
(.053) 

1.001                
(.008) 

1.05            
(.03) 

 
95% CI .94 - 1.34 .98 - 1.20 .98 - 1.02 .99 - 1.11 

 
N 14 25 20 45 

 

   

Pooled OLS 
  

 

Jan '08 - Jun '08 2008 2009 full sample   

   1.01                        
(.028) 

1.021               
(.008) 

1.001               
(.003) 

1.005        
(.004) 

 
95% CI .95 - 1.07 1.004 - 1.03 .994 - 1.009 .998 - 1.012 

 
N 14 25 20 45   

† The estimated relationship is:          
             where   ,   

  and    are the U.S. price, the Canadian price, and the 

USD/CAD exchange rate respectively. 

Notes: The numbers in brackets are standard errors. 

 

 Furthermore, the result for the 2009 subsample confirms the picture shown in Figure 1. As the 

Financial Crisis eased in 2009, so did the volatility of the confidence intervals, leading to strong support in 

favor of validity of the law of one price in the cross-sectional framework. 

4. Long-Run Analysis  

a) Data Description and Unit Root Tests 

 For the purpose of the long-run analysis I use the whole data set from January 2, 2008 to 

December 31,
 
2009. In order to examine the effect of the Financial Crisis on the deviations from the 

LOOP I break the data into two subsets. The first set covers the year 2008 and the second set covers the 

year 2009. I then do the estimation on each subset separately and the estimates can be compared to 

examine if there is a crisis effect on the deviations from the LOOP. 
 

 In contrast to the cross-sectional data used for the short-run analysis of the LOOP, this set 

presents a time-series data set for each stock and the exchange rates. Therefore, a unit root test has to be 

performed on each time series to determine stationarity. The methodology is thoroughly described by Eun 

and Sabherwal (2003). I test for unit root each price series of the stock that trades on NYSE, each price 

series of the stock that trades on TSX and on the exchange rate series. The results are consistent with the 
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Eun and Sabherwal (2003) study that both the stock price series and $US/C$ exchange rate are non-

stationary, and that all series are first-difference stationary; thus, these data are all integrated of order 1, 

i.e., I(1). 

b) Model 

 In the presence of a unit root in time-series, the conventional technique is to test for a presence of 

a cointegration relationship between the series and then use the VECM model to test for stationarity of the 

residuals. If the residuals are stationary, then it is concluded that the relative LOOP holds and the speed of 

convergence is of interest. That approach, however, pre-supposes that the LOOP doesn’t hold in its true 

form. Using the fact that each series is stationary in first difference, I use the following model to test the 

validity of the LOOP.  Let     
   represent the price of stock j at the closing of the trading day t on the 

NYSE, and     
    represent the price of the same stock j at the closing of the trading day t on TSX. 

Furthermore, let   

 
   

 represent the $/C$ exchange rate on day t at the time of closing of both markets. 

Then the LOOP equation is 

    
       

      

 
   

             (4) 

Taking logs and moving    
    to the left hand side to avoid Granger causality issues because price 

changes on NYSE may affect price changes on TSX and vice versa, equation (4) becomes 

        
            

           

 
   

         (5) 

Because of a presence of a unit root in each price series, the first difference has to be taken. By adding a 

constant and a white noise error, the following regression model is estimated for each stock separately: 

                  

 
   

            (6) 

where                
              

              
               

     ,    

 
   

       

 
   

          

 
   

 , 

and    is a disturbance with mean 0 and variance   
 .  
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c) Methodology 

 Looking at equation 6, it can be seen that it tests the original form of the relative LOOP.
21

 The 

joint hypothesis of               would provide the answer about the validity of the law. An 

important feature in the model is omission of any type of costs, in contrast to the TAR models that are 

predominant in the economics literature. The justification for this omission relies on two assumptions. 

The first assumption is that companies that engage in trading on equity markets in different countries have 

access to currencies of the corresponding country without engaging in foreign exchange trading.
22 

The 

second assumption is that the major players engaging in trade and taking advantage of arbitrage 

opportunity are large financial institutions such as investment banks and hedge funds.
23

 Together, these 

two assumptions allow for one justification for OLS estimation technique
24

, because in absence of 

transaction costs, the non-linearities associated with those costs disappear as well. Another justification 

for OLS is that the price difference series,      , is stationary for each corresponding stock j and the 

exchange rate difference series,    

 
   

 , is stationary as well.
25

 That confirms that the unit root problem 

that was present in level analysis is resolved. Therefore, OLS can be used to test the original specification 

of the relative LOOP, and only if it doesn’t hold a different technique such as VECM or TAR may be 

used.
26

 

 Once the estimates for      are obtained for each stock, the joint hypothesis of  

                     is tested. The drawback of the hypothesis test, however, is that the non-rejection of 

the hypothesis doesn’t prove the law to hold, but only that there is not enough evidence to reject it at that 

                                                           
21

 The difference of natural logarithms is a very close approximation for percentage changes; therefore equation 6 is equivalent to 

a modified equation 1* (a constant and white noise added on the RHS and %Δ  
 
 moved to the LHS). 

22
 For example, a company may have accounts in both euro and dollars. Therefore when they trade on European markets, they 

use euro accounts, and when trading takes place in US, they use dollar accounts, hence avoiding costs associated with currency 

exchange. 
23

 The underlying reason behind this assumption is that large financial institutions can use economies of scale to minimize 

transaction costs associated with trading. 
24

 Rossi, Rogoff and Ferraro (2012) use similar methodology for estimation. 
25

 The unit root test was performed on each series individually, and the null hypothesis of a unit root could be rejected at a 99% 

level of significance for each stock difference series and the exchange rate difference series. 
26

 SUR model will lead to the same result as OLS because there is only one regressor. 
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high level of significance. In that light, 95% and 99% confidence intervals are constructed to see if 1 falls 

within the interval. Based on these confidence intervals, a stronger conclusion can be made whether the 

relative LOOP holds.  

 The final step in the analysis is aggregation. The LOOP may or may not hold for a particular 

stock, but it may still hold at an aggregate level. Therefore, two portfolios are constructed, where one 

portfolio consists of one share of each stock trading on the NYSE and the other consists of one share of 

each stock trading on the TSX. By doing so, a test of all pooled         together can provide a test of PPP 

for a portfolio choice. In order for PPP to hold, the difference of percentage changes of the value of the 

portfolios should be equal to the percentage change of the exchange rate. The weighted least squares 

method is used for this test, because each       has its own variance      

    and the weights that are used are 

equal to       

  . 

 This technique is applied to three different time periods: 1) 2008-2009, 2) 2009-2010 and 3) 

2008-2010. The first period represents the time of the Financial Crisis, therefore, a comparison between 

     
     with      

     provides an insight into the effect of the Financial Crisis on the relative LOOP on an 

individual level, while a comparison between    
     with    

    (the estimates from the WLS regression) 

provides the effect on the relative LOOP on an aggregate level. The third period is used to test the validity 

of the relative LOOP over the entire time period. 

d) Serial Correlation Correction 

 For each stock, a Breusch-Godfrey LM test was performed to test for serial correlation. Then, the 

Bayesian information criterion (BIC) has been used to determine the number of lags for the OLS 

regression with Newey-West standard errors. This procedure is necessary because in the presence of 

serial correlation the OLS standard errors are incorrect, which potentially may lead to wrong confidence 

intervals and hypothesis conclusions. Correct standard errors are also needed for correct WLS regression 

since the variances are used as weights 
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e) Results 

  Tables A1, A2 and A3 provide OLS estimates for       27 the 95% confidence intervals, 

OLS and Newey-West standard errors, and    for each regression for the corresponding time period. It 

can be seen that the relative LOOP held for only 15 out of 54 stocks when the whole period from 2008 to 

2010 is considered. When the data is broken into two sub-periods the results improve. For the period from 

2008-2009, the LOOP holds for 28 stocks and for the period between 2009 and 2010, the law holds for 24 

stocks.
28

 The 2008-2009 results are highlighted by higher standard errors of the estimates which enlarges 

the confidence intervals. Furthermore, from the comparison of    between the three periods, it can be 

seen that for 2009-2010,    is highest on average compared to the 2008-2009 period, or overall, 2008-

2010 period. These results however, cannot be conclusive about the validity of the LOOP as it shows to 

hold for some stocks and doesn’t hold for others. The next table provides aggregate results for     that are 

obtained from WLS regression. 

Table 3 – WLS results 

Time Period    95% confidence 99% confidence 

2008-2009 0.8478221 

(.0131945)  

 .8213454  -  .8742988 .8125435  -  .8831007 

2009-2010 0.9086926 

(.0066421) 

.8953701  -   .922015 .890946    .9264392 

2008-2010 0.8756673 

(.0079678) 

 .8596788  -  .8916559 .8543635  -  .8969711 

 
 It can be seen that the relative PPP fails for each period when aggregate portfolio is considered. 

However, the effect of the Financial Crisis can be examined by comparing the estimates of 2008-2009 

and 2009-2010 periods.  It is clear, that the financial crisis creates larger deviations from the LOOP, as 

                                                           
27 The estimates for       are very close to 0 for each stock and the hypothesis of         cannot be rejected for any stock. These 

estimates are available upon request. 
28 After correction for serial correlation the OLS and Newey-West standard errors for 2009-2010 period are practically the same. 

While the difference is larger in two other periods, there is no effect on hypothesis testing decisions on a 95% significance level. 

For a 99% significance level, however, the decision switches from reject the null hypothesis to fail to reject the null for nine 

stocks in both periods.  
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the    estimate for 2008-2009 is significantly lower than the 2009-2010 estimate. Furthermore, the 

standard error for the 2008-2009 time period is twice the standard error for 2009-2010 period, indicating 

substantially higher volatility. It also explains why the estimate for 2008-2010 period is lower than the 

estimate for 2009-2010, as the events of 2008 have a significant effect. This result is consistent with the 

conclusion from the literature that higher volatility creates higher deviations from the law.  

 Another interesting result that can be observed is that even though the relative LOOP fails to 

hold, the    value is consistently below one. That means that the exchange rate changes are larger than the 

relative price changes. What could explain this behavior? One possible explanation may be provided by 

the Dornbusch (1976) overshooting model of exchange rate. The insight of the model is that the exchange 

rate overshoots its long-run equilibrium value because of price stickiness in the short run. When during 

the financial crises, the central bank took measures and reduced interest rates, because of inflationary 

expectations the changes in exchange rate could become more volatile, overshooting the long-run value 

and therefore contributing to the    estimate to be below one. That would be also consistent with the 

observed estimates, as the estimate improves from .84 in 2008-2009, to .908 in 2009-2010, which could 

indicate that inflation expectations slowly adjust. This premise could be tested with the expansion of the 

data to include 2010 and 2011 time periods to see if the estimate improves even more. 

 Even though these results provide an insight into the effect of financial crises, they also create a 

theoretical contradiction. As cross-sectional analyses show, the short-run relationship holds. Therefore, 

one would expect the relative relationship to hold as well.
29

 But the relative LOOP fails to hold regardless 

of which time period is considered.  The solution to this puzzle is a matter for future research. Here are a 

few reasons to be explored that may shed light on the situation: 

1) Perhaps, there is some kind of a dynamic equilibrium relationship that OLS does not capture. 

2) The effect of the crisis has not disappeared fully and therefore the inflationary expectations haven’t 

settled down, so the estimate hasn’t returned fully to 1, even though it did improve to 0.9 in 2009-2010.  

                                                           
29

 In theory if an absolute LOOP holds, then the relative LOOP must hold. 
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3) One of the assumptions about transaction costs doesn’t hold, and in that case the TAR models 

should be used. That, however, does not solve the puzzle, as TAR models only provide a long-run 

convergence and do not prove the LOOP in its original form. 

5. Conclusion 

 In this paper, I use cross-listed stocks of Canadian companies to test the validity of the LOOP 

theory. In contrast to recent literature, I test both short-run and long-run relationship between the prices 

and the exchange rate. An absolute version of the LOOP can be tested using a cross-sectional framework, 

however due to the non-stationarity issues the long-run absolute LOOP cannot be tested. Therefore, I test 

the relative version instead. The primary purpose of these analyses is to try and establish a basic case in 

which, prior to testing, one would expect for the law to hold. Another purpose is to test both absolute and 

relative versions of the LOOP in its true, original form. Unlike conventional methods in current literature, 

however, I argue that for this specific case the OLS methodology is sufficient for testing. This allows me 

to test the original form of the LOOP, unlike VECM and TAR models which only test convergence to the 

law. In addition, due to the time period of the data, the effect of the financial shocks on the LOOP can be 

examined as well.  

 The cross-sectional analyses show that the LOOP holds for the majority of the days in the sample, 

and that most of the volatility in the estimates falls on the beginning of the 2008 – the beginning of the 

Financial Crisis. Once I adjust for this by breaking the sample of 45 randomly chosen days into three 

subsamples and re-estimate using pooled regression, I find strong support that the LOOP holds. Furthermore, 

the law holds perfectly for the 2009 sample. Given these results the theory predicts that the relative LOOP will 

hold as well. However, the long-run analyses show that the relative LOOP may or may not hold for a 

particular stock. Furthermore, when a portfolio choice is considered (PPP version), the law surprisingly 

fails and the estimates are lower than 1. In addition, the results show that the Financial Crisis of 2007-

2009 has a negative effect on the deviations from the law, by significantly increasing them.  
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 This failure of the relative law creates a new puzzle in the area of the LOOP research. It is unclear 

at the moment, why the relative law fails to hold when the absolute, short-run version has proven to be 

valid. Therefore, finding the solution to the puzzle presented is an interesting area for future research.  
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Appendix 
note – OLS standard errors are in (..), while Newey-West are in [..]. 

Table A.1 - Individual OLS estimates for 2008-2009 

Company's NYSE ticker β R²(5) 95% interval 

ABX 

0.7749285***  
(0.0675182) 
 [0.1124489] 

36%  .55 - .99 

AEM 

0.7455394*** 
 (0.0712672) 
 [0.1075302] 

32% .53 - .95 

AGU 

0.9310827*  
(0.0475087) 
 [0.0535828] 

62% .84 - 1.02 

AUY 

0.6941033 
 (0.0848797) 
 [0.093263] 

22% .53 - .86 

BCE 

0.9249993* 
 (0.0374208) 
 [0.055151] 

72% .85 – 1.03 

BMO 

0.8838339*  
(0.0576004)  
[0.0645353] 

50% .77 – 1.01 

BNS 

0.8197715  
(0.0561155) 
 [0.0570814] 

47% .71 - .93 

BTE 

0.7908726*** 
 (0.0682808)  
[0.0864958] 

36% .62 - .96 

BVF 

0.8348829* 
 (0.0844131) 
 [0.111199] 

29% .61- 1.05 

CAE 

0.8038025* 
 (0.0807492) 
 [0.106261] 

29% .59 - .1.01 

CCJ 

0.8114874*** 
 (0.0650038)  
[0.0911822] 

40% .63 - .99 
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Table A.1 - continued 

Company's NYSE ticker β R²(%) 95% interval 

CLS 

0.9850195*  
(0.1451881) 
 [0.1806278] 

16% .62 - 1.34 

CM 

0.8988394* 
 (0.0649545)  
[0.0656943] 

45% .77 - 1.03 

CMZ 

0.7049054*  
(0.1715791) 
 [0.2927865] 

6% .12 - 1.28 

CNI 

0.9690163* 
 (0.0428735)  
[0.0548784] 

68% .86 - 1.07 

CNQ 

0.9080755*  
(0.0486996)  
[0.0674919] 

59% .77 – 1.04 

COT 

0.3793572 
 (0.2292622) 
 [0.2865541] 

1% -.18 - .94 

CP 

0.8389245***  
(0.0607623)  
[0.0782051] 

45% .68 - .99 

ECA 

0.7292302  
(0.0511767)  
[0.0550143] 

46% .56 - .88 

ENB 

0.9195568*  
(0.040656)  
[0.0512663] 

68% .81 – 1.02 

ENT 

1.340122*  
(0.2396736) 
 [0.3035089] 

11% .74 - 1.93 

ERF 

0.6534314  
(0.0620985) 
 [0.0814266] 

32% .49 - .81 

GG 

0.5932375  
(0.096724)  
[0.140326] 

13% .31 - .86 
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Table A.1 - continued 

Company's NYSE ticker β R²(5) 95% interval 

GIB 

0.9434569*  
(0.0769903) 
 [0.1432502] 

39% .65 - 1.22 

GRS 

0.7976923* 
 (0.1332785)  
[0.1306253] 

13% .53 - 1.06 

IAG 

0.8326908* 
 (0.1093276)  
[0.147785] 

20% .54 - 1.12 

ITPOF.PK 

0.9478295* 
 (0.1221455) 
 [0.12056] 

20% .71 - 1.18 

IVN 

0.5809741*  
(0.1763386)  
[0.2235902] 

4% .14 – 1.02 

KFS 

0.9822458* 
(0.1234011)  
[0.1858374] 

21% .64 - 1.31 

KGC 

0.8122766***  
(0.0647334)  
[0.0860429] 

40% .64 - .98 

MDZ 

0.6789602 
 (0.0635708) 
 [0.0843288] 

32% .55 - .80 

MFC 

0.9051052*  
(0.0932283) 
 [0.0858623] 

28% 0.72 - .1.09 

NOA 

0.8096907*  
(0.1871544)  
[0.2027943] 

7% .41 - 1.20 

NXY 

0.7980776*** 
 (0.0660488) 
 [0.0920078] 

38% .61 - .97 

POT 

0.8461409***  
(0.0583056) 
 [0.0740779] 

47% .71 - .99 
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Table A.1 - continued 

Company's NYSE ticker β R²(%) 95% interval 

PVX 

0.7063975  
(0.0897492)  
[0.1072586] 

21% .50 - .90 

PWE 

0.7689151 
 (0.0673678) 
 [0.0862615] 

35% .6 - .94 

RBA 

0.7534652* 
 (0.6825082)  
[0.1658548] 

1%  .42 – 1.05 

RCI 

0.7794077  
(0.0566693)  
[0.0612177] 

44% .67 - .89 

RY 

0.8095732  
(0.0591736) 
 [0.0695237] 

44% .69 - .93 

SLF 

0.9063352* 
 (0.0747997) 
 [0.0817015] 

38% .76 - 1.05 

SLW 

0.9158996* 
 (0.0908) 
 [0.1643238] 

30% .59 - 1.24 

STN 

0.9004413* 
 (0.0710809) 
 [0.0804516] 

40% .76 - 1.04 

SU** 

0.8158041* 
 (0.3047057)  3% .21 - 1.41 

TAC 

0.7905405  
(0.0539077)  
[0.0567741] 

48% .68 - .90 

TC 

0.7807442 
 (0.0897189) 
 [0.0549672] 

24% .60 - .96 

TCK 

0.9458307*  
(0.0953399)  
[0.1129068] 

29% .76 - 1.13 
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Table A.1 - continued 

Company's NYSE ticker β R²(%) 95% interval 

TD 

0.8582553* 
(0.0557253) 
[0.0744241] 

50% .71 – 1 

THI 

0.8539126 
(0.0555728) 
[0.044815] 

50% .74 - .96 

TLM 

0.7736093 
(0.0662504) 
[0.0816176] 

37% .64 - .90 

TRP 

0.8739313 
(0.0349618) 
[0.0456712] 

72% .78 - .96 

TU 

0.9531011* 
(0.0638169) 
[0.085789] 

49% .73 - 1.18 

UFS 

1.40071 
(0.1406427) 
[0.181195] 

29% 1.04 - 1.75 

* represents the estimates for which the hypothesis of β=1 could not be rejected at 95% level of significance. 

** no serial correlation in residuals 
*** represents the estimates for which the hypothesis of β=1 could not be rejected at 99% level of significance. 
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Table A.2 - Individual OLS estimates for 2009-2010 

Company's NYSE ticker β                       R²(%) 95% interval 

ABX 

0.936*  
(0.0339) 

[0.0349518] 
76% .869 - 1.003 

AEM 

0.913  
(0.0367) 

[0.036534] 
72% .84 - .985 

AGU 

0.895  
(0.0351) 

[0.0376617] 
73% .825 - .964 

AUY 

0.897* 
 (0.0535) 

[0.0589321] 
54% .791 - 1.002 

BCE 

0.908 
 (0.0273) 

[0.0264906] 
82% .854 - .962 

BMO 

0.932*  
(0.0368) 

[0.0347652] 
73% .859 - 1.004 

BNS 

0.97* 
 (0.0402 ) 

[0.0365409] 
71% .89 - 1.049 

BTE 

0.849 
 (0.0558) 

[0.064797] 
49% .739 - .959 

BVF 

0.835  
(0.039) 

[0.0329885] 
65% .758- .913 

CAE 

0.976* 
 (0.069) 

[0.0708793] 
45% .839 - 1.11 

CCJ 

0.923*  
(0.044) 

[0.0457038] 
64% .834 - 1.01 
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Table A.2 - continued 

Company's NYSE ticker Β                       R²(%) 95% interval 

CLS 

0.996*     
(0.08) 

[0.101303] 
39% .836 - 1.15 

CM 

0.963* 
 (0.033) 

[0.0305344] 
77% .897 - 1.02 

CMZ 

0.911* 
 (0.229) 

[0.2590456] 
6% .459 - 1.36 

CNI 

0.854  
(0.037) 

[0.0359595] 
68% .78 - .925 

CNQ 

0.884 
 (0.036) 

[0.030823] 
71% .812 - .956 

COT 

0.877* 
 (0.128) 

[0.1992482] 
16% .623 - 1.13 

CP 

0.9   
  (0.035) 

[0.0319074] 
73% .831 - .971 

ECA** 

0.47*     
(0.402)  1%  -.314 - 1.26 

ENB 

0.9    
(0.0271) 

[0.0241078] 
81% .846 - .955 

ENT 

1.4*    
(0.2420) 

[0.2851309] 
12% .929 - 1.88 

ERF 

0.844 
 (0.043) 

[0.0414057] 
61% .75 - .93 

GG 

0.939*  
(0.038) 

[0.0385749] 
72% .864 - 1.01 
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Table A.2 - continued 

Company's NYSE ticker Β                      R²(%) 95% interval 

GIB 

0.988* 
 (0.047) 

[0.0503652] 
64% .895 - 1.08 

GRS 

0.8   
(0.0791) 

[0.0934079] 
30% .652 - .965 

IAG 

0.85   
 (0.056) 

[0.0543589] 
49% .742 - .964 

ITPOF.PK 

0.958*  
(0.237) 

[0.252724] 
6% .489 - 1.427 

IVN 

0.92 *   
(0.085) 

[0.090837] 
32% .751 - 1.08 

KFS 

0.7   
 (0.1430) 

[0.127931] 
9% .425 - .991 

KGC 

0.867 
 (0.041) 

[0.0497762] 
65% .785 - .948 

MDZ 

0.896* 
 (0.055) 

[0.0567693] 
52% .787 -1.006 

MFC 

0.942*  
(0.039) 

[0.0423775] 
70% .864 - 1.02 

NOA 

1.09*    
(0.153) 

[0.1602494] 
17% .796 - 1.40 

NXY 

0.889  
(0.042) 

[0.0446265] 
65% .806- .972 

POT 

0.906  
(0.036) 

[0.0401223] 
73% .835 - .978 
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Table A.2 - continued 

Company's NYSE ticker β                      R²(%) 95% interval 

PVX 

0.7    
(0.0891) 

[0.1047403] 
20% .525 - .879 

PWE 

0.86    
(0.041) 

[0.0420044] 
64% .777 - .943 

RBA 

0.694  
(0.079) 

[0.0803395] 
24% .537 - .852 

RCI 

0.919  
(0.037) 

[0.0383621] 
72% .845 - .992 

RY 

0.989* 
 (0.033) 

[0.0356305] 
79% .923 - 1.05 

SLF 

0.905  
(0.045) 

[0.0415802] 
63% .816 - . 993 

SLW 

0.85    
(0.057) 

[0.0538026] 
47% .736 - .964 

STN 

0.859  
(0.059) 

[0.0758557] 
47% .742 - .976 

SU 

0.869 
 (0.044) 

[0.048126] 
61% .781 - .957 

TAC 

0.929*  
(0.038) 

[0.0422841] 
70% .852 - 1.005 

TC 

0.841  
(0.069) 

[0.0737853] 
38% .703 - .979 

TCK 

0.929*  
(0.045) 

[0.0534521] 
64% .84 - 1.018 
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Table A.2 - continued 

Company's NYSE ticker β                       R²(%) 95% interval 

TD 

0.89    
(0.034) 

[0.0386245] 
73% .822 - .959 

THI 

0.896  
(0.034) 

[0.040376] 
74% .828 - .963 

TLM 

0.918  
(0.034) 

[0.0370537] 
74% .85 - .986 

TRI 

0.956*  
(0.029) 

[0.0283623] 
82% .899 - 1.01 

TRP 

0.939  
(0.025) 

[0.0269151] 
85% .888 - .989 

TU 

0.873  
(0.048) 

[0.0543795] 
57% .777 - .969 

UFS 

1.13*   
(0.161) 

[0.1800757] 
17% .814 - 1.45 

* represents the estimates for which the hypothesis of β=1 could not be rejected at 95% level of significance. 

** no serial correlation in residuals 
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Table A.3 - Individual OLS estimates for 2008-2010 

Company's NYSE ticker β                  R²(%) 95% interval 

ABX 

0.8517399*** 
(0.0383499) 
[0.063284] 

51% .72 - .97 

AEM 

0.8251829 
(0.0406633) 
[0.0645163] 

46% .71 - .95 

AGU 

0.9138049*** 
(0.0296459) 
[0.0339224] 

66% .84 - .98 

AUY 

0.7901375 
(0.0506981) 
[0.0568866] 

34% .69 - .89 

BCE 

0.9174774*** 
(0.0232471) 
[0.0316242] 

76% .85 - .98 

BMO 

0.9060007*** 
(0.0344333) 
[0.0374796] 

59% .84 - .97 

BNS 

0.8900653 
(0.0348208) 
[0.0369174] 

58% .82 - .96 

BTE 

0.8194781 (0.04413) 
[0.0555435] 42% .73 - .91 

BVF 

0.8353131 
(0.0470922) 
[0.0499423] 

40% .74 - .93 

CAE 

0.884696*** 
(0.0533988) 
[0.0571268] 

36% .78 - .99 

CCJ 

0.8641742*** 
(0.0397462) 
[0.0512375] 

50% .76 - .96 
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Table A.3 - continued 

Company's NYSE ticker β                 R²(%) 95% interval 

CLS 

0.9889694* 
(0.0837945) 
[0.1276662] 

22% .73 - 1.23 

CM 

0.9283097* 
(0.0369086) 
[0.0350376] 

57% .43 – 1.18 

CMZ 

0.8034329* 
(0.141607) 

[0.1954327] 
6% .53 - 1.08 

CNI 

0.9144515*** 
(0.028510) 

[0.0312196] 
66% .86 - .97 

CNQ 

0.8972151*** 
(0.0304815) 
[0.0384543] 

64% .84 - .96 

COT 

0.6179514*** 
(0.1330244) 
[0.1760103] 

4% .27- .96 

CP 

0.8694523 
(0.0354462) 
[0.0382242] 

56% .8 - .94 

ECA** 

0.6117178* 
(0.196704)  2% .23 – 1 

ENB 

0.9108001 
(0.0246993) 
[0.0289238] 

74% .86 - .96 

ENT 

1.373125* 
(0.1696385) 
[0.2117799] 

12% .95 - 1.78 

ERF 

0.7430699 
(0.0382538) 
[0.0496865] 

44% .67 - .82 

GG 

0.7568603 
(0.0532557) 
[0.0794376] 

30% .65 - .86 
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Table A.3 - continued 

Company's NYSE ticker β                    R²(%) 95% interval 

GIB 

0.9630692* 
(0.0454623) 
[0.0752405] 

48% .81 - 1.11 

GRS 

0.8018679 
(0.0781354) 
[0.0817326] 

18% .64 - .96 

IAG 

0.8442609* 
(0.0620927) 
[0.0844501] 

28% .67 - 1.01 

ITPOF.PK 

0.9532361* 
(0.1311766) 
[0.1299976] 

10% .7 - 1.21 

IVN 

0.7386397*** 
(0.099381) 

[0.1165727] 
10% .50 - .96 

KFS 

0.8537723* 
(0.094094) 

[0.1109304] 
14% .63 - 1.07 

KGC 

0.837278  
(0.038646) 

[0.0508872] 
49% .76 - .91 

MDZ 

0.7813784 
(0.0424386) 
[0.0531336] 

41% .7 - .86 

MFC 

0.9217153* 
(0.0513319) 
[0.0506457] 

40% .82 - 1.02 

NOA 

0.9501737* 
(0.1213706) 
[0.1300258] 

11% .71 - 1.18 

NXY 

0.8412478 
(0.0394631) 
[0.0530959] 

49% .76 - .92 

POT 

0.8746973 
(0.0345557) 
[0.0438367] 

57% .81 - .94 
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Table A.3 – continued 

Company's NYSE ticker β                    R²(%) 95% interval 

PVX 

0.7057131 
(0.063161) 

[0.0692656] 
20% .58 - .83 

PWE 

0.8124099 
(0.0399899) 
[0.0491511] 

46% .73 - .89 

RBA 

0.7238879 
(0.3500751) 
[0.0999243] 

1% .52 - .92 

RCI 

0.8447229 
(0.0341957) 
[0.0387361] 

56% .78 - .91 

RY 

0.8930769*** 
(0.034442) 

[0.0432459] 
58% .80 - .97 

SLF 

0.9041573*** 
(0.0439607) 
[0.0447692] 

47% .81 - .99 

SLW 

0.8838875* 
(0.0541784) 
[0.0857087] 

36% .71 – 1.05 

STN 

0.8815983*** 
(0.0463105) 
[0.0557032] 

43% .77 - .99 

SU** 

0.8308504* 
(0.1569958)  5% .52 - 1.13 

TAC 

0.8563069 
(0.0334698) 
[0.0374593] 

58% .79 - .92 

TC 

0.8095535 
(0.0569529) 
[0.0627544] 

30% .68 - .92 

TCK 

0.9385663* 
(0.0533146) 
[0.0647293] 

39% .83 - 1.04 
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Table A.3 – continued 

Company's NYSE ticker β                   R²(%) 95% interval 

TD 

0.8737546 
(0.0330475) 
[0.0435256] 

59% .81 - .94 

THI 

0.8750143 
(0.0329043) 
[0.0305687] 

60% .81 - .94 

TLM 

0.8409978 
(0.0378528) 
[0.0519428] 

51% .77 - .92 

TRP 

0.9047749 
(0.0217367) 
[0.0282463] 

78% .86 - .95 

TU 

0.916496* 
(0.0402588) 
[0.0521056] 

52% .84 - 1 

UFS 

1.272859*** 
(0.1063768) 
[0.1282694] 

23% 1.02 - 1.52 

* represents the estimates for which the hypothesis of β=1 could not be rejected at 95% level of significance. 

** no serial correlation in residuals 
*** represents the estimates for which the hypothesis of β=1 could not be rejected at 99% level of significance 
Table A4. - List of Companies (in alphabetical order) 

Agnico-Eagle Mines Cott Corporation Provident Energy 

Agrium Inc. Domtar Corporation Ritchie Bros. Auctioneers 

AuRico Gold Enbridge Inc Rogers Communications 

Bank Nova Scotia Encana Royal Bank of Canada 

Bank of Montreal Enerplus Corp. Silver Wheaton Corp 

Barrick Gold Corp. Enterra Trust Stantec Inc 

Baytex Energy Goldcorp Inc. Sun Life Financial Inc. 

BCE Inc. Iamgold Corp Suncor Energy 

Biovail Corp Intertape Polymer GP Talisman Energy Inc. 

CAE Inc. Ivanhoe Mines Ltd. Teck Resources 

Cameco Corporation Kingsway Financial Services Telus Corporation 

Canadian Imperial Bank Kinross Gold Corp. Thompson Creek Metals 

Canadian National Railway Manulife Financial Corp. Thompson Reuters Corp. 

Canadian Natural Resources MDC Partners Tim Hortons Inc 

Canadian Pacific Railway Nexen Inc Toronto Dominion Bank 

Celestica Inc. North American Energy TransAlta Corporation 

CGI Group Penn West Petrolium TransCanada Corp. 

Compton Petroleum Potash Corporation  Yamana Gold 

 


