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Abstract

This paper introduces a method that leads to more accurate estimates of the proportion of the border effect attributable to the nominal price/nominal exchange rate relationship.  Employing this method on data from “How Wide is the Border?” (1996), this paper finds that the proportion of the border effect directly attributable to a volatile exchange rate and incomplete pass-through varies from good to good.  Some goods have a small proportion of their border effect caused by the nominal price/nominal exchange rate relationship (7%-8%), while other goods have a larger proportion, up to 90%.
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Section I. Introduction

The Law of One Price (LOOP), in all its forms, fails spectacularly when comparing prices across international borders.  As Engel and Rogers write in “Violating the Law of One Price: Should We Make a Federal Case Out of It?” (2001) there are four explanations for LOOP failure.  First, there are barriers to trade such as transportation costs, tariffs, and quotas.  Second, the presence of non-traded goods and services make up some proportion of the final price of any tradeable good.  Third, consumers in different places may have different preferences.  Fourth, nominal prices tend to be sticky while the nominal exchange rate is more volatile.

The fourth reason for LOOP failure is the focus of this paper.  As stated in “How Wide is the Border?” by Engel and Rogers (1996) this fourth reason is as follows.

“…the price of a consumer good might be sticky in terms of the currency of the country in which the good is sold.  Goods sold in the United States might have sticky prices in U.S. dollar terms, and goods sold in Canada might have sticky prices in Canadian dollar terms.  The nominal exchange rate is, in fact, highly variable.  In this case, the cross border prices would fluctuate along with the exchange rate, but the within-country prices would be fairly stable.”

The primary aim of this paper is to quantify the percentage of the border effect that is due the fourth reason: the nominal price/nominal exchange rate relationship.  This percentage is also estimated in “How Wide is the Border?”  Engel and Rogers “tentatively conclude” that 30% of the border is due to sticky nominal prices.  This estimate is based on a LHS variable that excludes the nominal exchange rate in its calculation.  As this paper shall show, despite that dependent variable’s exclusion of the nominal exchange rate, it may still inadvertently reflect the nominal exchange rate.  Unfortunately, the inadvertent inclusion of the nominal exchange rate makes the percentage of the border effect due to sticky prices impossible to calculate using Engel and Rogers’ method.


This is not to disparage the advancements made in “How Wide is the Border?”  Two major contributions to the literature on LOOP violations are derived by Engel and Rogers.  The authors show: one, the effect of distance (a proxy variable for transportation costs) is shown to negatively affect the LOOP.  Second, there is a large and significant border effect that testifies to international LOOP failure.  This paper shall contribute to this line of research by finding the proportion of that border effect which is due to the fourth reason stated above: the nominal price/nominal exchange rate relationship.


There is a growing body of work that is associated with “chipping away” at the border effect and therefore determining components of the border effect.  Many of these papers have used the volatility of the nominal exchange rate as an explanatory variable.  Parsley and Wei (2001), Beck and Weber (2001) and Beck (2003) all explore the use of the standard deviation of the nominal exchange rate as a RHS variable.  These papers all show that the volatility of the nominal exchange rate explains a significant amount of LOOP failure.  As this paper shall show, some of these papers are limited by implicit endogeneity and multicollinearity.  Specifically, as the nominal exchange rate is built into the LHS variable of choice for many of these papers it is perhaps not surprising that the volatility of the nominal exchange rate is a significant explanatory variable.    

 Thus, this paper has two aims.  One, this paper will show a methodology by which the relationship of nominal prices and the nominal exchange rate can be studied.  Two, this paper will add to the literature by calculating the percentage of the border effect that is due to this fourth reason for LOOP failure.

Using data from Engel and Rogers “How Wide is the Border?” this paper finds that the proportion of the border effect due to the nominal price/nominal exchange rate relationship varies widely among the 14 goods studied.  Depending on the good, 7% to 90% of the measured border effect on price volatility is due to the fourth reason for LOOP failure (relative changes in the nominal price index don’t fully reflect changes in the nominal exchange rate).  While for at least one good, there is evidence that the nominal price/nominal exchange rate relationship is responsible for the entirety of the border effect.  

The organization of this paper is as follows.  Section II contains a review of previous empirical work and highlights some of the implicit multicollinearity of particular regression techniques.  Section III of this paper will show a methodology by which the relationship of the nominal prices and nominal exchange rate can be explored.  Section IV will apply that method to the 14 goods considered in “How Wide is the Border?”  

Section II. Previous Empirical Work


Many papers have already found that the volatility of the nominal exchange rate explains much of the failure of the LOOP
.  When the relative LOOP is tested, the standard LHS variable used is as follows:
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represents the price of a particular good in city i at time t. Similarly, 
[image: image3.wmf]t

j

p

,

is the price of the same good in city j at time t.  Finally, 
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represents the exchange rate between the two countries in which city i and city j are located.  If the two cites share the same currency then 
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= 1.


Given the LHS variable in Eq. 1, a baseline RHS formulation is as follows:
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 represents a dummy variable, which equals 1 when there is a border between cities i and j.  
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 is the distance from city i to city j. 
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 is a dummy variable equal to 1 if either q = i or q = j
.


One extension to the RHS formulation given in Eq. 2 is the following:
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The inclusion of this explanatory variable,
[image: image11.wmf])
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, represents an endogenous component of the LHS variable shown in Eq. 1.  This is evident in the following decomposition of Eq. 1. 
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So long as 
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 then the volatility of the nominal exchange rate is built into the LHS variable.  This endogeneity can result in the significance of the coefficient
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, even in its non-logarithmic form, is not an appropriate RHS variable as it is endogenous to the LHS variable.  

As this paper shall show in Section III, the inclusion of the nominal exchange rate in the RHS formulation must be done carefully.  Any improper inclusion can create multicollinearity with the border dummy and endogeneity with the LHS variable.  Section III will examine the ramifications of nominal exchange rate volatility on the LHS variable and will offer a more appropriate RHS formulation for testing the net effect of exchange rate volatility.

Section III. Empirical Methods 


In order to understand the effect of nominal exchange rate volatility on the border it is necessary to review previous work on the relationship of prices and the exchange rate i.e. the rate of exchange rate pass-through.  Previous empirical research on the pass-through rate has noted that incomplete pass-through rates are the norm.  So long as exchange rate pass-through is incomplete, the fourth reason for LOOP failure remains.  That is, cross border prices, being sticky, do not fully reflect the continual changes in the exchange rate when the pass-through rate is not complete.  Thus, it is necessary to understand the pass-through rate within the context of the LOOP.


The following regression equation generalized in Goldberg and Knetter (1996) is as follows:
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Where 
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 represents a matrix of additional control variables. One form of Eq. 5, in first differencing, without the additional control variables (
[image: image18.wmf]t

Z

), is as follows
:
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This regression equation, or some version thereof, was used recently in Frankel, Parsley and Wei (2004) and Pollard and Coughlin (2004). For Eq. 6, the relative LOOP holds so long as 
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 = 1 and 
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 = 1
.  And when there is a perfect fit of 
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 = 1 and 
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 = 1 the LHS variable described in Eq. 1 is zero.  In other words, the LHS variable stated in Eq. 1 demands that 
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 = 1 and 
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 = 1 in order for the relative LOOP to hold.


It should be noted that 
[image: image26.wmf]g

 = 1 is also the condition for complete exchange rate pass-through.  Next, this paper will explore, given two assumptions, how setting 
[image: image27.wmf]g

 = 1 can inadvertently create multicollinearity between the border dummy and the volatility of the exchange rate.  


In order to test the relative LOOP this paper will retain the condition that 
[image: image28.wmf]d

 = 1 for the relative LOOP to hold, just as the LHS variable in Eq. 1 demands, but will allow for the pass-through rate, 
[image: image29.wmf]g

, to be estimated.  Eq. 6 thus becomes the following regression equation.
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Please note, 
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 represents the variance of
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.  To use Eq. 7, two assumptions must be made.  The two sufficient assumptions are as follows: 

Assumption 1: 
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Assumption 2: 
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 can be estimated consistently by
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With these two assumptions in place, Eq. 1 can be decomposed by substituting in Eq. 7 where possible.
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 contains the entirety of the fourth reason for LOOP failure, the nominal price/nominal exchange rate relationship.  Thus, as the pass-through rate is incomplete, 
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 < 1, the volatility of the exchange rate is present in the LHS variable.  That is, for all cross border pairs 
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 remains.  As a result, when the LHS variable in Eq. 1 is paired on the RHS with Eq.3, 
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 are explanatory variables and there is a degree of multicollinearity introduced.  Simply, whenever there is a border, 
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 is present as well.  Thus, perfect multicollinearity is possible if all observations occur at the same points in time because 
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 will be the same for all cross border city pairs.


Now, this paper will apply Eq. 8, Eq. 7 and the two sufficient assumptions so that an estimate can be made regarding the proportion of the border effect created by the fourth reason for LOOP failure.  Using the two assumptions and Eq. 7 it is possible to estimate 
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 for all cross border city pairs.  This will be the first step to take in finding the proportion of the border effect due to the nominal price/nominal exchange rate relationship.  

These
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 if it is 90% significant, otherwise 
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 is set to zero.  Method 2 retains 
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 is estimated to be less than zero then 
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 is set to zero.  


This paper prefers Method 3 for two reasons.  One, negative
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’s, which don’t have a theoretical grounding, are instead set to have zero pass-through.  Second,
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’s are retained even if they aren’t statistically significant.  For example, setting a
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of .3 to zero because it not significant pushes the realized estimate to one side of the confidence interval.  That is to say, 
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 = .3 represents the best guess of the true pass-through rate.  And if 
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 is pushed to zero, then 
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 is no longer at its “best guess” value.    

Regardless, this paper uses all three methods.  The pass-through valuations,
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, are then placed in the following regression equation to be estimated once for each method:

(9)
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This represents the second step to finding the proportion of the border effect due to the fourth reason for LOOP failure.  Note that the dummy variable for the border is replaced with
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.  Also, the LHS variable is now the variance of 
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 and not the standard deviation.  As shown in Eq. 8, 
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 affects the LHS in a simple linear manner.  Thus, if 
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 = 1, then the entirety of the border effect is due to the nominal price/nominal exchange rate relationship.  That is, if 
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 = 1 then all of the border effect is due to the fourth reason for LOOP failure.  However, if 
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 is greater than 1 then the proportion of the border effect that is due to the nominal price/nominal exchange rate relationship is
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As stated in the introduction, removing the nominal exchange rate from the LHS variable can inadvertently imply the nominal exchange rate.  The removal of the nominal exchange rate is one method by which Engel and Rogers attempt to estimate the proportion of the border effect that is attributable to sticky prices.  That is, Engel and Rogers were attempting to find the effect of the border that is independent of the fourth reason for LOOP failure.  They compare the nominal price/nominal exchange rate “independent” estimate with the baseline estimates to see how much the border effect declines from the total border to the nominal price/nominal exchange rate “independent” border.  The authors use the following LHS variable designed to remove all remnants of the nominal price/nominal exchange rate relationship.  
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(10)


Where 
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 represents the overall price index for all goods in city j at time t.  If the two assumptions are applied to both the particular good and the overall price index, it is possible to decompose Eq. 10.
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As long as the pass-through rate for the overall price index, G, does not equal the pass-through rate of the particular good in question,
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, the volatility of the exchange rate is part of the LHS variable.  Engel and Rogers use Eq. 10 to find the border effect assuming that they’ve completely controlled for the volatility of the exchange rate.  And as shown in Eq. 11, the authors may not control 
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.  Therefore, the nominal price/nominal exchange rate relationship remains in Engel and Rogers LHS variable, making it impossible to determine the border effect that is independent of the fourth reason for LOOP failure   


In Section IV, this paper will replicate the baseline regression in “How Wide is the Border?”  Also, using Eq. 7 and Eq. 9 this paper will find the proportion of the border effect that is attributable to the nominal price/nominal exchange rate relationship for each of the 14 goods studied.

Section IV. Testing

The data used in this paper is the same data of 14 goods as that in “How Wide is the Border?”  However, the estimation herein uses data from January 1976 to December 1994, 2 more years of data compared to what Engel and Rogers employed in “How Wide is the Border?”  Also, Engel and Rogers do not use those data points for which one index reports every three months.  This paper retains those data points.  For these reasons the results reported in this paper are quantitatively different from those in Engel and Rogers’ Table 3.  However, the results are qualitatively very similar.  Equation 2 in “How Wide is the Border?” is reproduced below, with the regression results reported in Table 2a-c.

(12) 
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Note that in Table 2a-c two estimates for the width of the border are given.  The first formula for calculating the width of the border, z1, is used by Engel and Rogers (1996):
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(13)

The second formula, from Parsley and Wei (2001), tends to calculate a wider border size, z2, based in part on the average distance between city pairs
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(14)


The estimated border widths vary from good to good.  However, the significance of these border effects is never in doubt.  As shown in Eq. 8, this is not surprising.  So long as either the pass-through rate is incomplete or the exchange rate is not fixed, some amount of the volatility of the exchange rate is present for all cross border city pairs.  Thus, international city pairs will tend to have a larger LHS variable then their intranational counterparts.  
  


Now, turning to the methodology outlined in the previous section and using the estimates of 
[image: image83.wmf]g

 also outlined in the previous section, Eq. 9 will be estimated to find the proportion of the border effect due to the nominal price/nominal exchange rate relationship.  The results are given in Table 3a-c.   For the reasons stated in the previous section, the primary focus is on the results of Method 3.  The calculated proportion of the border effect attributable to the fourth reason for LOOP failure varies widely from good to good.  Three goods, Fuel and other Utilities (Good 5), Women’s and Girl’s Apparel (8) and Public Transportation (11), have a comparatively small proportion of their border effect that is accountable to the fourth reason for LOOP failure.  Thus, the proportion of the border effect that is due to the first three reasons for LOOP failure (barriers to trade, the non-traded component in the final price and different preferences) is relatively large for these goods.  



The average proportion (among the 14 goods) of the border attributable to the fourth reason for LOOP failure is approximately 56%.  While one good, Footwear (9), appears to have the entirety of its border effect motivated by the nominal price/nominal exchange rate relationship.  That is, 
[image: image84.wmf]bp
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 is not significantly different from 1.  Thus, it appears that 
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 is the entirety of Footwear’s border effect.

Section V. Conclusion


The proportion of the border effect that is brought about by the fourth reason for LOOP failure varies widely from good to good.  Simply, relative changes in the nominal price index don’t fully reflect changes in the nominal exchange rate.  As a result, international city pairs tend to have greater relative price volatility than their intranational counterparts.  While some goods have a relatively small proportion of their border effect caused by the nominal price/nominal exchange rate relationship, other goods have up to 90% of their border effect derived from this fourth reason for LOOP failure.


Further research on this topic should explore why some goods have a larger proportion of their border effect derived from the nominal price/nominal exchange rate relationship.  This, by definition, relates to why some goods tend to have higher pass-through rates than others.  This paper shows it is possible to isolate the fourth reason for LOOP failure from the other three reasons for LOOP failure.  And it would be informative to know why some goods have more of their LOOP failure caused by the fourth reason: the nominal price/nominal exchange rate relationship.   

References

Beck, Guenter W. “Nominal Exchange Rate Regimes and Relative Price Dispersion: On the Importance of Nominal Exchange Rate Volatility for the Width of the Border” Center for Financial Studies Working Paper Series.  http://papers.ssrn.com/sol3/papers.cfm?abstract_id=495942    

Beck, Guenter and Axel A Weber. “How Wide are European Borders? On the Integration effects of Monetary Unions.” Center for Financial Studies Working Paper Series. http://papers.ssrn.com/sol3/papers.cfm?abstract_id=380280
Coughlin, Cletus C. and Patricia S. Pollard. “Size Matters: Asymmetric Exchange Rate Pass-Through at the Industry Level.” University of Nottingham Research Paper Series. http://www.nottingham.ac.uk/economics/leverhulme/research_papers/04_13.pdf
Engel, Charles and John H Rogers. “How Wide is the Border?”  The American Economic Review. (1996), Vol. 86, No. 5, p 1112-1125

Engel, Charles and John H Rogers. “Violating the Law of One Price: Should We Make a Federal Case Out of It?” Journal of Money, Credit and Banking. (2001) Vol. 33, No. 1, p 1-15

Frankel, Jeffrey, David Parsley and Shang-Jin Wei. “Slow Passthrough Around the World: A New Import for Developing Countries?” NBER Working Paper Series. (2004) http://www.nber.org/papers/w11199.pdf
Goldberg, Pinelopi K. and Michael M. Knetter. “Goods Prices and Exchange Rates: What Have We Learned?” Journal of Economic Literature. (1997) Vol. 35, No. 3. p 1243-1272.
Parsley, David C. and Shang-Jin Wei. “Explaining the Border Effect: The Role of Exchange Rate Variability, Shipping Costs, and Geography.” Journal of International Economics. (2001) Vol. 55 p 87-105

[image: image86.png]=7 i 7 is significant at the 90% level
0

atherwise

v
Method 1=
¥

Method 2

y0<y

Method 3(7 =0 otherwise




       
[image: image87]

[image: image88]

[image: image89]

[image: image90]

 SHAPE  \* MERGEFORMAT 
[image: image91]

 SHAPE  \* MERGEFORMAT 
[image: image92]
� Parsley and Wei (2001), Beck and Weber (2001) and Beck (2003) among others.


� It should be noted that some papers exclude one city’s dummy variable and include a constant term instead.


� Eq. 6 represents a first difference of Eq. 5.  Eq. 6 allows for testing the relative LOOP in a more obvious form.


� For Eq. 6, alpha represents a trend coefficient which would have been part of Zt.





[image: image93.png]Table 2¢

Good 11

Good 12

Good 13

Good 14

Equation 12 US: Public Transportation —[US: Medical Care US: Personal Care US: Entertamment
(Can: Public Transportation Can: Personal Care PSR-
Biist 00026985 00002424 00001789 00005007
0.0007359) ©0002172) ©.0002371) ©.000178)
Bhord 0.02485647 00091502 0.005887" 00072172
0.0009327) ©.0002237) 0.0002468) 0.0001956)
Rsq 09854 09931 0994 09946
Border Wi
Engel, Roger 5310 24 671,766 420.327.100 194 847 800,320 854 1428501
Eq 13
Parsley, Wei formula 6487692 30,151,337 650 805400000 | 238,123.274,916.805.000 1745763005
Eq 14

Note: Robust standard errors are in parenthesis. Signifigance at the 10%. 5% and 1% level is denoted by =, ™ or ™




[image: image94.png]Table 2a

Good 1 Good 2 Good 3 Good 4 Good 5
Equation 12 [US: Food at Home US: Food away fom home _|US: Alcoholic Beverages |US: Shelter US: Fuel and other ulities
[con:Food purchasert rom stores |Can:Food purchasertrestaurants |Can: Alcoholic Beverages |Car Shek:-205(vste ol ndlctiiy | Can: Water, fuel and electricity
Biist 00004951 00003229 00004745 00005794 00026858
©0001123) 0.0002226) 0.0002%54) ©0000222) 0.0007289)
Bhord 0.0048075 00092225~ 00085969 00079062 00128775
0.0001156) 0.0002788) 0.0002549) 0.000287) ©0.0009773)
09979 09772 09923 09877 09595
Engel, Rogers formula 16,468 2528159705785 72614193 842459 &7
Eq 13
Parsley, Wei formula 20123866 3,089 661,097 855,270 88741721255 1,029,867 210 104675
Eq 14

Note: Rubust standand wers are in parenieosie. Samisance a1 e 0%, 5% and 1% Iovel iz denuisd by *, ™ or == menociRoly.




[image: image95.png]Good 9 Good 10

Table 2b Good 6 Good 7 Good 8
Equation 12 [US HousshoFuriahing s Opersionz [US: Men's and Boy's Apparel |US: Women's and GI’ US: Footwear US: Private Transporation
Can: Housing excluging shelter Cun osthers veu f42@ogsVew) |Cu. 4350vomas e st wen [Can: Footwear Can: Private Transportation
Biist 0000155~ e 00027024~ 00007643~ 00009105
(0.0000068) ©.0002211) ©0.0009283) 0.0003645) 0.0002335)
Bhord 00002134 00102055 00219589 00066449 00097791
0.00000722) ©0.0004023) ©0.0010975) 0.0005029) 0.0002459)
0963 09943 09855 0997 09914
951994 2507 3am 5%2 4620
1163430056 3062121 4126290 7.285.1% 56509071

Note: Robust standard emors are in parenthesis. Signfigance al the 10%. 5% and 1% level s denoted by = or = respectvely.



[image: image96.png]Table 3a Good 1 Good 2 Good 3
Equation 9 US: Food at Home US: Food away from home US: Alcoholic Beverages
Can Food purchased from stores Can Food purchased-restaurants Can: Alcoholic Beverages
Wethod 1 Wethod 2 Wethod 3 Method 1 Method 2 Wethod 3 Method 1 Method 2 Wethod 3
Baist 0000164 00000159 00000149~ | DO0OD0G52 000000631 DOU0O0S0Z | 000000827 D.00000BT6 000000452
(000000466)  (D.0000049)  (DOCODA76) | (D.ODOC49)  (DODODOS25)  (D.0DOD492) | (DDOODBS)  (DOODOO7%6)  (0.00000GST)
Bop 1377969 1454605 LSBT | 13947 1341092 14GSTIZTT | 1592995 LA7IGTE™ 1928509
©024376)  OO419571)  OOFE22) | O030%\I)  OOB7197)  QO77) | (053469)  (QOAE74E)  (0.0447567)
tstat (Bbp=1) 185 1083 1523 "z 955 1341 109 108 2075
099% 0997 09933 097 0%% 0975 09%3% 09853 09887
073 059 053 02 075 058 063 058 052
Goodd
US: Shel US: Fuel and other
Can: Shelter - 2135(water, fuel and electricty) ___|Can: Wat
Wethod T Method 2 Method 3 Wethod 1 Wethod 3
Biist 0000153~ 00000149°  DO0D0145" | D.O0T6A™ 0002305~
(0.00000764)  ©00000777)  (D.OOOOEE) | (0.0000625) (0.0000682)
Bip 1261408 LSBT 1378 | 5GIB3T AN 5725074
(©0642305)  (Q05976%)  (06ADSH) | (05469379)  (OE6TST)  (0.7017799)
tstat (Bbp=1) 407 EE] an 882 597 673
096 09668 09663 089%2 08682 0872
079 083 076 07 020 017

Note: Robust standard errors are in parenthesis. Signifigance at the 10%. 5% and 1% level is denoted by *. ™ or ™ respectively.




[image: image97.png]Table 3b

Good 6

Good 7

Good 8

Equation 9 [US: Household Furmishings and Operations [US: Men's and Boys Apparel US: Women's and Gir's Apparel
Can: Housing excluding shelter [Can:_8058(Men's Wear)+ 1942(Boy's Wean) Can:_6355(Women's Wear) +1845(Gir’s Wear)
Wethod 3 Method 1 Method 2 Method 3 Method 1 Method 2 Method 3
Biist 0000121~ 00000101~ 0.0000103~ | 0.0000989~  0.000099~ 00000781 | 00004038~  0.0003743"  0.0002877
O00000S06)  (D.ODDD4SE)  (D.OODOS06) | (D000073)  (DOOD0ZS7)  (DOOOO25) | (ODOIESS) — (QOOO1472)  (D.0001482)
Bip 115156 1421697 1210813 | 199784 1971962 33W76BT | 701087 492718
0026126) (0319997  (00336046) | (O2676677) ~ (03069246)  (0.300014) | (1603094)  (0.7053481)
tstat (Bbp=1) 506 444 624 3 317 789 375 557
09894 09897 098% 09772 09774 09806 0945 09453 09541
086 0.8 083 053 051 030 014 020 0.08
reason for LOOP
Goodd Good 10
US: Footwear US: Private Transportation
Can Footwear Can Private Transportation
Method 1 Wethod 2 Method 3 Method 1 Method 2 Method 3
Baist 00000297 00000149 00000185 | 0OD0O%3™ 00000123~ 00000113~
©0000352)  (O000353)  (D.0003SE) | (O0000S21)  (D.00000S63)  (0.00000545)
Bhp 073%6568" 1051908 1129003 | 1952524 2080492  2150716™
02489004) (02479085  (0.2966576) | (0.0344728)  (D.0460244)  (0.043849)
tstat (Bbp=1) 106 021 044 763 2804 %62
09739 0975 09744 0989 09849 09859
136 095 089 051 049 0.46

reason for LOOP.

Fioie: Foimnt stmmiand s 2w i paaiomn. Sidiance af the 100, G5 = 1% Il i densisd By * ™ o ™= mepacimly,




[image: image98.png]Table 3¢

Good 11

Good 12

Equation 9 [US: Public Transportation [US: Medical Care
Can: Public Transportation Can: Medical Care
Method 1 Method 2 Method 3 Method 1 Method 2 Method 3
Bist 000017~ 00002395~  0.0001777— | 00000108 0.0000187°  0.0000117
(00000S58)  (D.0DDDGES)  (D0000S55) | (DOOOO102)  (0.0000104)  (0.0000101)
Bbp 1167902 8.808902 1251923 177264 1607918™ 19381597
0.4012765 0.4277189 0.4375183 00801128 00697443 00796492
tstat (Bbp=1) 2661 18.26 %3 964 872 178
09744 09581 09745 09644 09645 09659
0.09 011 0.08 056 062 052
Good 13 Good 14

US: Personal Care
Can: Personal Care

US: Entertainment
Can:_8567 (Recreation)+ 1433(reading material

Method 1 Method 2 Method 3 Method 1 Method 2 Method 3

Biist 00000717 000000673 0.00000772 | 000000547 000000746 000000633

©00001)  (QO00OD9S))  (ODO1S) | (000004G)  (D.0DDOSTY)  (0.00000497)

By 10825477 1196684™ 1365377 | 1113877 1125716™  1.198522

00624974  (0G46939)  QO76275) | (030652 (0216  (0.035559)
tstat (Bbp=1) 280 304 479 368 387 558
Rsquared 0982 09831 09827 09897 0968 0968

Proportion of the border

0386 084 013 0.90 089 083

"denoted by =, ™ or ™ respectively.




_1173869447.unknown

_1173869755.unknown

_1173870060.unknown

_1173870539.unknown

_1173870715.unknown

_1174304591.unknown

_1174304605.unknown

_1173870993.unknown

_1174198998.unknown

_1174199649.unknown

_1173871315.unknown

_1173871314.unknown

_1173870832.unknown

_1173870934.unknown

_1173870954.unknown

_1173870927.unknown

_1173870827.unknown

_1173870596.unknown

_1173870692.unknown

_1173870693.unknown

_1173870603.unknown

_1173870691.unknown

_1173870550.unknown

_1173870588.unknown

_1173870544.unknown

_1173870516.unknown

_1173870529.unknown

_1173870534.unknown

_1173870522.unknown

_1173870136.unknown

_1173870243.unknown

_1173870417.unknown

_1173870511.unknown

_1173870413.unknown

_1173870254.unknown

_1173870215.unknown

_1173870229.unknown

_1173870149.unknown

_1173870088.unknown

_1173870123.unknown

_1173870076.unknown

_1173869777.unknown

_1173869841.unknown

_1173869860.unknown

_1173869871.unknown

_1173869850.unknown

_1173869817.unknown

_1173869831.unknown

_1173869789.unknown

_1173869804.unknown

_1173869766.unknown

_1173869594.unknown

_1173869653.unknown

_1173869743.unknown

_1173869623.unknown

_1173869611.unknown

_1173869622.unknown

_1173869491.unknown

_1173869577.unknown

_1173869457.unknown

_1173869303.unknown

_1173869383.unknown

_1173869416.unknown

_1173869426.unknown

_1173869405.unknown

_1173869336.unknown

_1173869369.unknown

_1173869323.unknown

_1173869231.unknown

_1173869280.unknown

_1173869292.unknown

_1173869261.unknown

_1173869205.unknown

_1173869220.unknown

_1173869155.unknown

_1173869177.unknown

_1173868623.unknown

