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The impact of political convergence on financial integration 

 

 

 

 

Abstract 

 

   In this paper, we study the implications of controlling for the political environment 

on financial market integration in North America from 1950 to 2004 using two 

international asset pricing models. We find that controlling for American political parties 

and the RepublicanɀLiberal combination impacts financial market integration. We also find 

that North American markets are integrated, but that their degree of integration depends 

on the incumbent parties and on political convergence. Our results suggest that the 

"presidential puzzle" (Santa-Clara and Valkanov (2003)) is a political puzzle that not only 

affects American domestic returns, but also returns in foreign markets. 
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In every election, the ability of political parties to generate economic growth and 

favorable economic conditions is at the heart of debates. The recent turmoil in financial 

markets demonstrates that the ability of a government to negotiate and synchronize 

recovery plans with trading partners is essential in order to accelerate recovery. In the last 

year, many world leaders such as President Obama and French President Sarkozy have 

advocated a greater synchronization of stimulus plans. Based on this evidence, in this 

paper, we study whether political parties have a significant impact on financial market 

integration in North America and whether greater ideological proximity of political parties 

(defined as political convergence) impacts the integration of financial markets. 

Financial market integration is an important issue both in Canada and in the United 

States. For example, the level of financial integration between two markets is central in 

assessing their respective investment diversification potentials. Furthermore, the question 

is relevant for Canadian investors in order to compare the financial market domestic 

performance with the most competitive benchmark available. In fact, Jorion and 

Goetzmann (1999) document that American returns adjusted for the level of risk were 

historically higher than in any other developed countries in the twentieth century. Given 

that result, a measure of financial market integration with the American financial market 

assesses how close Canada ranks to the historical world leader. Finally, the question of 

financial market integration is of importance in financial theory, given that many asset 
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pricing models (for example, Black and Scholes (1973)) rely on the assumption that 

markets are perfectly integrated/segmented. 

Using North American data from 1950 to 2004, we test financial market integration 

with two international two-factor asset pricing models. In particular, our analysis 

incorporates the impact of the political environment on financial integration. We find that 

political convergence matters significantly for North American financial market integration. 

Moreover, we study empirical issues arising in the formulation, fitting and checking of such 

financial models. Our contributions to the literature are twofold: i) from the empirical 

perspective, our results show that incorporating the impact of political parties and 

convergence matters for financial market integration; ii) from the methodological 

perspective, we propose and apply test methods which address several empirical 

challenges such as the possible misspecifications of the theoretical model and identification 

problems raised in an asset pricing context. 

Our first contribution is to study whether different political parties and political 

combinations of incumbent parties have a different impact on financial integration. The 

financial literature on this issue is relatively scarce and relates to the so-called 

"presidential puzzle" (see Santa-Clara and Valkanov (2003)) and the "partisan view" (see 

Hibbs (1987) and (1988)). 
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The Ȱpresidential puzzleȱ is documented in studies examining the performance of 

stock markets during a Democrat or Republican presidency. Specifically, Riley and Luketish 

(1980) and Santa-Clara and Valkanov (2003) document a significant difference in market 

returns during a Democrat or a Republican presidency. Li and Born (2006) suggest that 

political uncertainty is priced by the U.S. market. In Canada, there is no evidence of a 

Ȱprime ministerial puzzleȱ (see Beaulieu, Gagnon and Khalaf (2007) and Chrétien and 

Coggins (2009)). 

The "partisan view" suggests that parties traditionally regarded as left-oriented (such 

as Democrats in the U.S. and Liberals in Canada) are more averse to unemployment and 

less averse to inflation than parties regarded as right-oriented (such as Republicans in the 

U.S. and Conservatives in Canada). Alesina and Sachs (1988) assess this claim for the 

United States; their results reveal enduring and significant differences between political 

party ideologies that can significantly influence stock market returns. In the context of this 

paper, we test whether political convergence has an impact on financial market integration. 

We define political convergence as the ideological closeness of two incumbent parties. For 

example, right-oriented parties such as the Conservatives and the Republicans believe in a 

liberal fiscal policy whereas Liberals and Democrats advocate for more interventions in 

social programs. 

Although no consensus is reached empirically on the role of the American presidency 

(or CanadaȭÓ ÇÏÖÅÒÎÉÎÇ ÐÁÒÔÙ) with respect to market performance, these studies provide 
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the motivation for our work, namely the fact that ideological and political convergence may 

affect financial market integration, possibly via some synchronization of financial, fiscal 

and monetary policies. This question is of particular importance in the context of the 

current economic crisis and the need for synchronized recovery plans. For Canadian voters, 

the question of political convergence has further relevance. In fact, during both the 2006 

and 2008 elections, Canadian media tried to assess which party would be more beneficial 

to Canada given the Republican government in place in the United States. Indeed, given the 

small size of the Canadian economy compared to its neighbour and the lack of evidence 

regarding a ȰÐÒÉÍÅ ÍÉÎÉÓÔÅÒÉÁÌ puzzleȱ ÉÎ #ÁÎÁÄÁ, we inquire whether the Canadian choice 

has any importance at all with respect to financial market integration. Our results 

contribute to the existing literature in two ways. 1) We show that the "presidential puzzle" 

influences financial market integration in a manner similar to that described in Santa-Clara 

and Valkanov (2003). 2) We introduce a new dimension to the political puzzle, namely that 

political convergence impacts financial market integration. 

Our second contribution relates to the improvement of the testing methodology used 

to test financial market integration with asset pricing models. Since Canada and the United 

States are the world's largest trading partners, it is generally believed that both countriesȭ 

financial markets are highly integrated. Yet, published empirical studies on North American 

financial integration present mixed evidence. Indeed, Jorion and Schwartz (1985), Mittoo 

(1992), Errunza, Losq and Padmanabhan (1992) and Koutoulas and Kryzanowski (1994) 



7 
 

all reject full financial integration. Although Mittoo (1992) suggests an increasing trend 

toward market integration in North America, the above-mentioned studies suggest partial 

financial market integration. More recently, King and Segal (2008) compare firm valuation 

in both countries and conclude that North American markets are still segmented in the 

1989ɀ2004 period; moreover, they find no evidence of an increasing trend toward financial 

integration over time. Using an augmented Fama and French factor model, Beaulieu, 

Gagnon and Khalaf (2009) also conclude that markets are partially integrated and find no 

increasing trend toward integration. In view of the "special relationship" between the two 

countries, this general result may, in retrospect, seem disconcerting.  

In order to test financial market integration and the potential impact of political 

convergence, we employ a two-factor international model framework. In the financial 

literature, the Wald test (or related criteria) is often used to test financial market 

integration (see, for example, Mittoo (1992)). We improve the methodology by inverting a 

Hotelling pivotal statistic related to the criteria used by Gibbons, Ross and Shanken (1989) 

(see Beaulieu, Dufour and Khalaf (2009), for the underlying theory). Traditional hypothesis 

testing methods imply finding estimates and standard errors for the parameter of interest. 

Then, these estimates are used to obtain a test statistic comparable to a known critical 

point. In contrast, inverting a test implies collecting parameter values that are not rejected 

by this test at a 5% level in order to obtain a region in which the null hypothesis is not 

rejected. This approach has gained popularity in econometrics (see the surveys by Stock, 
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Wright and Yogo (2002), and Dufour (1997) and (2003)) as a solution for irregular test 

problems. In finance, test inversion was recommended in specific asset pricing contexts in 

Lewellen, Nagel and Shanken (2009), but it is still rarely used. In this paper, we argue that 

inverting the Hotelling statistic allows us to avoid many testing pitfalls such as 

identification and dimensionality problems, potential misspecification of the underlying 

theoretical model and the presence of a useless factor in the asset pricing model. 

Tests are conducted on stock market returns and political variables in Canada and in 

the United States from 1950 to 2004. Following Mittoo (1992), we consider two 

econometric models: the integration and segmentation models to capture integration and 

segmentation, respectively. More precisely, this paper tests whether, in equilibrium, the 

purely domestic (international) component of the market risk is priced by the integration 

(segmentation) factor model. If the purely domestic (international) market risk is not 

priced in the equilibrium model, financial markets are integrated (segmented). In this 

context, we report confidence sets obtained with an inverted Hotelling statistic, which 

addresses the empirical challenges raised above. 

Our results reveal three important conclusions. First, controlling for political parties 

has an impact on financial market integration. Looking at American presidencies, we find 

stronger evidence in favor of segmentation after controlling for Republican presidencies. 

Furthermore, controlling for a Democrat presidency yields different results before and 

after 1977. Prior to 1977, controlling for a Democrat president suggests stronger evidence 
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of integration while the evidence in favor of segmentation is stronger after this date. 

Canadian party controls do not change the test decision as often as the American 

presidencies and when the test's outcome is affected, the evidence is mixed. Second, 

political convergence has an impact on financial market integration. Controlling for the 

RepublicanɀLiberal pair (combination of political parties at opposite ends of the North 

American political spectrum) leads to more evidence of financial market segmentation. 

Third, the Wald test rejects the null hypothesis of integration prior to 1980 while the 

inverted Hotelling test does not. This suggests that the evidence against the integration 

hypothesis reported in the literature prior to 1980 using Wald tests may be due to spurious 

rejections. Moreover, results obtained with the Wald statistic do not take into account the 

possibility of a redundant factor. In such cases, the existing literature (see Beaulieu, Dufour 

and Khalaf (2009)) shows that the model is unidentified. In contrast, the inverted Hotelling 

statistic we propose accounts for this possibility. 

The remainder of this paper is organized as follows. Section II discusses the 

framework and the methodology. Section III presents the data. Section IV discusses 

empirical results and Section V concludes. A technical appendix summarizes our 

econometric approach. 
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II.   Framework 

In this section, we first present the empirical two-factor models, based on the work 

of Mittoo (1992). Second, we summarize the testing methodology used. A technical 

appendix at the end of the paper provides a detailed description of the econometric 

methods used. 

A. Empirical models 

Mittoo (1992) derives the following empirical international asset pricing model 

where Rit  represents the return of asset i at date t; RIt  is the weight-adjusted combined 

index return at time t  for the Canadian and American markets (in what follows, we refer to 

RIt  as the so-called integrated market index); V(D-I)t  is the residual associated with the 

domestic risk premium at time t; Rft  is the risk-free rate at time t; eit I  is the error term 

assumed to be normal with mean zero; ɼiI and ɼiD-I are the BETA coefficients associated 

respectively with the integrated index return and the domestic market residual; finally, ɾ0I  

and ɾϠD-I are the structural parameters representing respectively the difference between 

the expected return of the zero-BETA portfolio and the risk-free rate (see Black (1972)) 

and the coefficient associated with the domestic systematic risk: 
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In particular, V(D-I)t   represents the fraction of the risk premium that can be associated 

solely with the domestic market. It is obtained by a preliminary regression of the domestic 
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market index RDt on the integrated market index RIt: 

                                                     ὙὈὸ ὙὪὸ = ‌0 + ‎1 ὙὍὸ ὙὪὸ +  ὠ(Ὀ Ὅ)ὸ.                          (2.2) 

This step is carried out in order to separate the purely domestic component of 

systematic risk from the integrated market return.1 

In (2.1) the null hypothesis of integration is: 

Ὄ0
Ὅ: ‎2

Ὀ Ὅ=   0 

against the two-sided alternative: 

Ὄὃ
Ὅ: ‎2

Ὀ Ὅ   0. 

In this context, non-rejection of H0I implies financial market integration, since the 

purely domestic component (i.e., the share of systematic risk that is orthogonal to the 

international index return) of the systematic risk is not priced in equilibrium. If the null 

hypothesis of integration is rejected, financial markets are segmented because the 

domestic systematic risk is important for asset pricing. If the purely domestic market risk is 

not priced in equilibrium, it implies financial market integration, given that the 

international market risk factor is sufficient to estimate asset returns. For the purpose of 

this paper, changes in decision associated with the political controls will be classified in 

two categories. First, a change of decision from rejection (non-rejection) to non-rejection 

(rejection) of the null hypothesis of integration (segmentation) is viewed as stronger 

evidence of integration. Alternatively, a change of decision from non-rejection (rejection) to 

                                                           
1
 For a full derivation of the empirical model used in this paper, see Mittoo (1992). 
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rejection (non-rejection) of the null hypothesis of segmentation (integration) is defined as 

stronger evidence of segmentation. 

This specification is less restrictive than available definitions of integration proposed 

in the literature (see Beaulieu, Gagnon and Khalaf (2009), for a survey); we nevertheless 

believe it is pertinent for two reasons. First, as noted above, previous studies of financial 

integration found only evidence of partial integration/segmentation. In this context, we 

believe that starting with a less restrictive definition may generate fruitful insights and 

eliminate possible technical shortcomings, such as the spurious rejection of complex 

hypotheses due to insufficient degrees of freedom, for example. Second, we aim to assess 

the importance of political parties and political convergence on financial market 

integration. Our goal is to do so within the realm of the classical asset pricing framework in 

order to anchor our contributions in the financial integration literature and allow for 

meaningful comparison. 

As for the segmentation test, it is done in the same statistical context. The equation of 

interest is obtained by inter-changing the domestic and integrated index in equations (2.1) 

and (2.2): 
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In the context of (2.3), the null hypothesis of segmentation is: 

Ὄ0
Ὓ: ‎2

ὍὈ=   0 

against the two-sided alternative: 
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Ὄὃ
Ὓ: ‎2

ὍὈ   0. 

For clarity, in what follows, we refer to model (2.1) as the integration model and to model 

(2.3) as the segmentation model. 

B. Control for political parties 

The main objective of this paper is to assess whether political parties and political 

party combinations have an impact on financial market integration. To achieve this, we test 

financial market integration using H0I in (2.1) and H0S in (2.3) with and without political 

dummy control variables. We rely on dummy variables as in Santa-Clara and Valkanov 

(2003), with the following distinction. We allow political dummies in the structure of 

models (2.1) and (2.2) as control variables. Rather than testing for significant differences in 

the coefficients of these dummies, we test H0I and H0S with and without the control 

dummies and analyze test decisions. We interpret test decision changes as evidence of the 

dummiesȭ ÉÍÐÁÃÔ, that is, the impact of the political party or political combination 

measured by the dummy in question. Our approach is conservative regarding the asset 

pricing model in the following sense: instead of using political dummies as risk factors, we 

consider them as control variables. It is a weaker specification of the importance of political 

parties that does not require departure from the classical asset pricing model. 

It is difficult to track the ideological platforms of North American political parties. For 

example, Santa-Clara and Valkanov (2003) highlight that the ideologies of Democrats and 

Republicans were quite similar prior to 1930, when they started to diverge. However, our 
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study makes only one assumption with respect to the ideologies of each political party: that 

Democrats and Liberals are more to the left of the political spectrum in their respective 

countries than Republicans and Conservatives for the entire period studied. Consequently, 

right- and left-oriented parties are likely to pursue different economic policies which may 

affect financial market integration. We motivate this assumption using the 2008 elections 

in the United States and Canada as an illustration. In their platform, the Democrats 

priorized a new health insurance policy and "good job and good pay", whereas the 

Republicans emphasized national security and government reform. On the Canadian side, 

the 2008 election platforms revealed that the Liberalsȭ top priorities were fighting poverty 

and a greener environment, whereas the Conservatives emphasized fighting the rising cost 

of living, national security and national unity. In view of those observations, we study 

whether controlling for a combination of two incumbent parties with similar ideologies 

(left or right) would entail stronger evidence of financial integration. Given that the 

Canadian political spectrum is more to the left than the American spectrum, it is not clear 

whether a DemocratɀConservative or a DemocratɀLiberal combination favors financial 

market integration. However, it is more natural to investigate the opposite effect, namely 

whether a combination of parties at both ends of the North American political spectrum, a 

Republican president and a Liberal-led government, implies more evidence of financial 

segmentation. 
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With and without control dummies, we follow a maximum-likelihood procedure as in 

Mittoo (1992). However, we do not rely on numerical maximization of the likelihood 

function. We provide, in the appendix, analytical formulas for the confidence sets 

associated with the inverted Hotelling criterion as well as maximum-likelihood estimators 

(MLE) for model parameters, and asymptotic standard errors based on the information 

matrix.2 

For further reference, let Dumi,t-1 refer to the political dummy equal to one when the 

political party of interest is in power at time t-1 (to avoid endogeneity problems). Given 

that the model includes a constant term, which is crucial since equilibrium restrictions 

apply to the model intercept, and because political party dummies for one country sum to 

one by construction, only one dummy at a time is introduced in the analysis. 

C.    Testing methodology 

We now define the two methods used to test H0I and H0S: 1) confidence set (CS) 

estimates based on inverting an F-test statistic, and 2) information-matrix based Wald-type 

confidence sets. 

                                                           
2
 The formulas are provided for the case without dummies; in the presence of dummies, and since the null 

hypotheses only pertain to model intercepts, the same method can be applied after projecting the dummies out. 
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Let Y refer to the T × n matrix of Canadian portfolio excess returns3 and X is a T × 3 

matrix which includes a constant, as well as observations on (RIt-Rft) and on V(D-I)t . The 

model (2.1) can be expressed in the simpler form: 

 Y = XB + u,      (2.4) 

where u includes the T × n error terms, 

ὄ=  

‌1 ȣ ‌ὲ
‍1
Ὅ 1 ȣ ‍ὲ

Ὅ 1

‍1
Ὀ Ὅ ȣ ‍ὲ

Ὀ Ὅ
 

 ÁÎÄ ÔÈÅ ÉÎÔÅÒÃÅÐÔÓ ɻ1, ..., ɻn are constrained as follows: 
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Observe that (2.4) corresponds to model (6.1) in the appendix where 

u=UJǋ 

so here the conditional variance/covariance matrix of excess returns is given by ɫЄ J Jǋ. 

The constraint on model intercepts can be written in matrix form, following the 

notation we use in the appendix as 

                                                              ὠ[—]ᴂὄ= 0,                      (2.6) 

where ʃ is a 2 x 1 vector and V[ʃ] is a 3 x 1 vector: 

    — =  ( g
0
Ὅ   , g

2
Ὀ Ὅ)ᴂ      (2.7) 

           ὠ[—]  =  (1, g
0
Ὅ   , g

2
Ὀ Ὅ)ᴂ.       (2.8) 

                                                           
3
 Because of the size of North AmericaΩǎ two economies and the very high correlation between the integrated 

index and the American domestic index, it is not possible to perform the same analysis on American portfolios. 
Hence, excess returns are used only for Canadian portfolios. 
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Given that the integration test is based on ɾϠD-I, we need to estimate ʃ and derive the 

usual Wald-type confidence interval for both parameters in ʃ at a 5% confidence level; we 

then derive our proposed alternative confidence interval. If the confidence interval for -ɾϠD-I 

covers zero, we conclude that the null hypothesis of integration (H0I) is not rejected. 

Essentially, the intuition underlying our method can be summarized as follows. We 

first define the Hotelling test (as in Gibbons, Ross and Shanken (1989), although these 

authors apply this test on the intercept) associated with the special case of H0I which sets ʃ 

to some specific value, ʃϞȢ We then "invert" this statistic, i.e., we collect the sets of ʃϞ values 

that are not rejected by this test at the 5% level. We next project this set to obtain 

individual confidence intervals: in other words, the smallest and largest ɾ0I from within this 

set provides the confidence interval for ɾϞI and similarly for -ɾϠD-I. 

Compared to the traditional Wald test, this approach addresses the following four 

concerns: (i) financial integration tests are joint tests for both the null hypothesis of 

financial integration and the model specification (as emphasized by Chen and Knez 

(1995)). Thus, the underlying asset pricing model is extremely important because it is 

difficult to discriminate between rejection of the null hypothesis and rejection of the 

underlying model. Our testing procedure is very attractive in this context because it can 

reveal whether the underlying model is rejected by the data. In other words, our test has a 

built-in check for the specification fit in a fashion similar to a J-type test. (ii) The model may 

be hard to identify for the tested null hypothesis. In this paper, the non-linear constraint 
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imposed on the intercept (similar to the constraint on the intercept in Black's model 

(1972)) implies that the space of the modelȭÓ parameters has areas of discontinuities that 

may lead to identification problems. Dufour (1997) shows that, if the true value of the 

parameter of interest lies in the region of non-identification, its confidence interval should 

be unbounded to reflect the fact that the available data cannot estimate it with precision. 

He also demonstrates that in such cases, where the model is not identifiable under the null 

hypothesis, the probability for a bounded interval to cover the true unbounded interval is 

zero with probability 1-ɻ. In this context, the Wald statistic or any bounded "sandwich" 

estimator will not allow for proper diagnosis of the identification problem and 

consequently, will not control the size of the test adequately (Beaulieu, Dufour and Khalaf 

(2007), (2008) and (2009); Dufour and Khalaf (2002)). However, the inverted Hotelling 

statistic has been shown to effectively control the size of the test in the presence of 

identification problems (see Beaulieu, Dufour and Khalaf (2009)). (iii) The underlying 

model is non-linear and admits an irregular likelihood function so that imperfect 

maximization (e.g., potential multiple local maxima) cannot be ruled out. In this paper, 

numerical maximizations are avoided. All estimators and test statistics used in this paper 

rely on simple and tractable closed-form eigenvalue-based analytical formulas. In order to 

compare our approach with the best possible benchmark under normality, analytical 

expressions for information-matrix based asymptotic standard errors are presented. Note 

that such formula seem unavailable in recent applications of related models in finance (see, 
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e.g., Barone-Adesi et al. (2004)) and reference manuals (Campbell, Lo and MacKinlay 

(1997)). Although we solve the imperfect maximization problem for the Wald statistic, we 

argue that the size properties of a test so derived are poor and can still lead to severe over-

rejection, given the identification problems presented above. (iv) Since many portfolios are 

used, the so-called curse of dimensionality often leads to serious size problems in finite 

samples (see Beaulieu, Dufour and Khalaf (2007) and the references therein). Given that 

we invert a statistic that is valid in finite sample, our test is also valid in small size sample 

by construction. 

As shown in the appendix, the test inversion is not done numerically. For the normal 

case, the problem is shown to lead to a second degree inequality (with ʃ as an unknown) 

for which a simple eigenvalue-based analytical solution is derived following the 

mathematics of quadrics presented in Dufour and Taamouti (2005) and (2007). This 

solution generates four possible types of confidence sets, each having different 

implications: 1) a bounded interval, in which case the underlying model is not rejected and 

does not suffer from identification problems; 2) unbounded sets, implying that the model 

suffers from identification problems but that the unbounded sets still contain useful 

information on integration; 3) the real line, implying that identification problems are so 

severe that the data are completely uninformative on the model parameters of interest and 

on integration; 4) an empty set, implying that no value of the parameters in ʃ for which the 
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restriction of the underlying model holds. In this last case, the underlying model is rejected 

by the data. 

    In the presence of any control variable Z, the model can be written as 

      Y = XB + :ɿ + u.                                                             (2.09) 

Formulas provided in the appendix can be applied to: 

               P[Z]Y = P[Z]XB + P[Z]u                     (2.10) 

where the projection matrix of the control variables is: 

                                P[Z] = I-Z(ZǋZ)Ϛ¹Zǋ.     (2.11) 

Model (2.10) is then estimated in the same way as (2.4) but the dependant variables 

(P[Z]Y), regressors (P[Z]X) and error terms (P[Z]u) are purged of the effects of the control 

variables. 

 

III. Data 

Our sample is composed of monthly data for a 55-year window starting in January 

1950 and ending in December 2004. The analysis of financial market integration is 

performed for several sub-periods: 5 years (without political variables), 11 years, 18 years 

(with a last sub-period of 19 years) and finally, two sub-periods of respectively 27 and 28 

years. The length of these sub-periods is influenced by technical considerations. First, we 

need sub-periods to account for possible structural changes. Second, we need sub-periods 
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long enough for dummies to vary. Third, we choose sub-periods of different length to 

control for the possibility that results are driven by a few observations. Fourth, the models 

are estimated in several overlapping sub-periods of different length in order to ensure that 

the change in the evidence in favor of integration/segmentation associated with either one 

U.S. presidency or one governing party in Canada is robust to the sample period. In fact, 

changing the cut-off points of the sample allows the comparison of a given government 

with different benchmarks. Data are divided in two categories: financial and political. 

We now present the financial data. In order to test the null hypotheses of integration 

(HϞI) and segmentation ((ϞS), five financial series are constructed: the domestic market 

index excess return (RDt -Rft), the integrated market index excess return (RIt-Rft), purely 

domestic residuals (V(D-I)t), purely international residuals (V(I-D)t) and Canadian portfolio 

excess returns (Rit ɀ R ft). The Canadian index return is the value-weighted index composed 

of all available stocks in the TSE database minus the Canadian one-month risk-free rate 

obtained from the Bank of Canada. To construct the integrated market index return, we use 

the Canadian market index excess return described above and the American market index 

excess return for the integrated index. The latter series is extracted from CRSP and is 

composed of a weighted average of all stocks available in the database minus the one-

month risk-free rate, also retrieved from CRSP. Moreover, the integrated market excess 

return needs to be adjusted for the size of the two financial markets in our sample. In order 

to do so, the capitalization of both indices is extracted from the TSE and CRSP. Both 
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capitalizations are in the same currency, namely the U.S. dollar. The exchange rate needed 

to convert Canadian dollars into American dollars is retrieved from the Statistics Canada 

website. In order to obtain a value-weighted integrated index, we multiply both the 

Canadian and American index excess return by their relative weight in the North American 

market and sum them up.  

Two ordinary least square regressions with intercept are performed in order to 

obtain the domestic and integrated residuals. First, we regress the domestic market excess 

return on the integrated market excess return. Residuals of this regression are the purely 

domestic residuals used in the integration test, V(D-I)t . Second, the integrated market excess 

return is regressed on the domestic market excess return. The residuals from this 

regression are the purely integrated residuals used in the segmentation test, V(I-D)t. 

Regarding Canadian portfolio monthly excess returns, we constructed ten Canadian 

portfolios formed by size with breakpoint at each decile. The data were again extracted 

from the TSE database. 

Table I shows the average monthly return as a percentage for each of the financial 

series described above. It shows that the American returns are almost always greater than 

the Canadian ones. As expected, given that the integrated market return is a linear 

combination of both countriesȭ returns, it is very close in value to the American index 

return. Also, reported standard deviations show that returns exhibit large variability 

around their mean. Finally, residuals are small on average compared to index returns. 
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Next, we present the political variables for the political parties in power. They are 

dummy variables equal to one when a given party or combination of parties is in power. 

These series were constructed with information obtained from the Election Canada and 

U.S. Department of State websites. We study how four political parties affect North 

American financial market integration: Democrats (DEM), Republicans (REP), Liberals 

(LIB) and Conservatives (CON). We also investigate whether different political party 

combinations have an impact on financial market integration. To do so, we construct 

dummies representing the four possible political combinations: DemocratϺLiberal (DL), 

DemocratϺConservative (DC), RepublicanϺLiberal (RL), RepublicanϺConservative (RC). 

Each dummy variable is lagged over one period to avoid endogeneity problems. Table II 

shows the number of occurrences in the sample of each dummy variable. It is important to 

note that, in order to control for political parties in a given sub-period, the number of 

observations for which the dummy is equal to one must be greater than zero. For example, 

since Liberals were in power in Canada for the entire 1994Ϻ2004 sub-period, it is 

impossible to analyze the impact of that party during this sub-period. In the following 

section, we present the results of our analysis. 
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Table I 

Descriptive statistics of excess return, risk and Sharpe ratio 

 RDt -Rft represents the Canadian domestic value-weighted market index excess return, RUSt -

Rft is the monthly American value-weighted market index excess return, RIt -Rft is the 

monthly integrated value-weighted index return, V(D-I)t  is the monthly domestic residual 

and V(I-D)t, is the monthly integrated residual. Standard errors are reported in parentheses. 

Sharpe ratios for the Canadian and American index returns are also reported. Canadian 

index returns and Canadian capitalization are extracted from the TSE database and the 

Canadian risk-free rate is obtained from the Bank of Canada. American index returns, risk-

free rate and capitalization are extracted from CRSP. 

 RDt -Rft  Sharpe Can RUSt -Rft  Sharpe U.S. RIt -Rft  V(D-I)t  V(I-D)t 

50-04 .4720 
(4.442) 

.1063 .6220 
(4.258) 

.1461 .6062 
(4.204) 

.0000 
(2.405) 

.0000 
(.276) 

50-77 .4515 
(4.004) 

.1128 .6336 
(3.400) 

.1585 .6182 
(3.962) 

-.003 
(2.183) 

.0003 
(2.158) 

78-04 .4863 
(4.837) 

.1005 .6028 
(4.504) 

.1338 .5868 
(4.433) 

.003 
(2.601) 

-.0003 
(2.369) 

50-67 .7050 
(3.498) 

.1987 .9804 
(3.337) 

.2907 .9668 
(3.338) 

-.009 
(1.717) 

.0018 
(1.665) 

68-85 .3698 
(5.251) 

.0704 .2084 
(4.470) 

.0443 .2220 
(4.661) 

.0024 
(2.989) 

-.0030 
(2.671) 

86-04 .3506 
(4.420) 

.0793 .6640 
(4.455) 

.1460 .6185 
(4.443) 

-.0013 
(2.338) 

.0011 
(2.352) 

50-60 .7273 
(3.795) 

.1917 1.1547 
(3.795) 

.3491 1.1375 
(3.352) 

-.0022 
(1.817) 

.0033 
(1.572) 

61-71 .4164 
(3.533) 

.1179 .4075 
(3.533) 

.1043 .4058 
(3.845) 

.0012 
(1.982) 

-.0016 
(2.140) 

72-82 .3653 
(5.830) 

.0627 .1938 
(5.583) 

.0386 .2077 
(4.987) 

.0025 
(3.341) 

-.0031 
(2.892) 

83-93 .2588 
(4.134) 

.0626 .7095 
(4.138) 

.1629 .6413 
(4.207) 

-.0024 
(2.314) 

.0020 
(2.344) 

94-04 .5804 
(4.606) 

.1260 .6277 
(4.606) 

.1390 .6226 
(4.454) 

.0009 
(2.275) 

-.0007 
(2.210) 
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Table II 

Number of observations where dummies are equal to one in each sub-period 

DEM stands for Democrat presidencies, REP for Republican presidencies, CON for 

Conservative-led governments, LIB for Liberal-led governments, DL for the Democratɀ

Liberal combination, DC for the DemocratɀConservative combination, RL for the 

RepublicanɀLiberal combination and RC for the RepublicanɀConservative combination. 

 DEM REP CON LIB DL DC RL RC total 

50-04 278 382 188 472 233 45 239 143 /660 

50-77 134 190 70 254 107 27 147 43 /324 
78-04 144 192 118 218 126 18 92 100 /336 

50-67 120 96 70 146 93 27 53 43 /216 
68-85 62 154 23 193 53 9 140 14 /216 
86-04 96 132 95 133 87 9 46 86 /228 

50-60 38 94 41 91 38 0 53 41 /132 
61-71 96 36 29 103 69 27 34 2 /132 
72-82 48 84 9 123 39 9 84 0 /132 
83-93 10 122 109 23 1 9 22 100 /132 
94-04 96 46 0 132 86 0 46 0 /132 

 

 

IV. Results  

Our objective is to identify changes in integration/segmentation test decisions 

associated with the impact of political parties or party combination. In order to investigate 

the effect of political controls on financial market integration, we estimate (2.1) and (2.3) 

and perform the test with and without political controls. We assess whether the evidence in 

favor of integration/segmentation changes after controlling for political parties. In this 

context, a change of decision from rejection (non-rejection) to non-rejection (rejection) of 
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the null hypothesis of integration (HϞI) is viewed as evidence of stronger integration 

(segmentation) relative to political control. Alternatively, a change of decision from 

rejection (non-rejection) to non-rejection (rejection) of the null hypothesis of segmentation 

(HϞS) is interpreted as evidence of stronger segmentation (integration). The models are 

estimated in several sub-periods: 11 years, 18 years and 27 years. In Section A, we show 

that the inverted Hotelling statistic is more appropriate than the Wald statistic to test 

financial integration. Sections B and C present, respectively, results for the political party 

controls and the party combination controls. We discuss results and their implications in 

section D. 

 

A. Results using the inverted Hotelling statistic versus the Wald statistic 

In this section, we compare test decisions obtained using the inverted Hotelling test 

and the information matrix based Wald test in five-year sub-periods. We do not introduce 

political controls in this analysis, given their low variability in five-year sub-periods. 

However, the estimation in short sub-periods allows for a comparison of the results 

obtained using the identification robust inverted Hotelling test with the existing literature. 

More precisely, we present results for the integration and segmentation tests for both the 

inverted Hotelling test and the information matrix Wald test in Figure 1 and Table III. 

Results highlight two important findings.  
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First, Figure 1 shows that the integration hypothesis (HϞI) is never rejected by the 

inverted Hotelling test when the model is identifiable. The null hypothesis of integration is 

not rejected when zero is included in the confidence sets associated with -ɾϠD-I. In 

particular, the Wald test rejects the integration hypothesis in four out of six sub-periods 

prior to 1980 whereas the inverted Hotelling does not reject the integration hypothesis. 

After 1980, neither method rejects the integration hypothesis. This observation suggests 

that the increasing trend towards integration documented in the existing literature (for 

example, Mittoo (1992)) may be explained by the previously discussed econometric 

shortcomings associated with the Wald test. 

Second, results in Table III show that the segmentation model suffers from an 

identification problem in short sub-periods. In particular, in all but two sub-periods, the 

confidence sets provided by the identification robust Hotelling test are not informative. 

Indeed, 9 out of 11 sub-period confidence sets cover the entire real line. Although the 

integration model does suffer from the identification problem in 3 of the 11 sub-periods, 

the problem is much more severe in the segmentation model. When the confidence set 

covers the entire real line, the model is uninformative because it cannot identify a 

confidence region for the parameter of interest and thus, does not allow for conclusion on 

the integration or segmentation question. In order to investigate possible reasons for poor 

identification of the segmented model, we perform a Hotelling significance test on the risk 

factors of both models. It reveals that the identification problem of the segmentation model 
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is associated with the non-significance of the purely international residual. This is in line 

with the results of Beaulieu, Dufour and Khalaf (2009), who demonstrate that a "redundant 

factor" (defined as the non-significance of the factor in the model) in an asset pricing model 

will cause an identification problem. Once again, this result underscores that using the 

Wald test can lead to misleading conclusions regarding financial market integration 

because the test is not identification robust. Furthermore, Kan and Zhang (1999a) show 

that when a useless factor is included in an asset pricing model estimated in cross-section, 

it will go undetected more often than it should. Kan and Zhang (1999b) find that using a 

Wald statistic to test the significance of a useless factor in a generalized method of 

moments context tends to over-reject the hypothesis of zero risk premium. In this context, 

the inverted Hotelling statistic presented in this paper can be used as a tool to detect 

useless factors. We believe these results underscore the empirical challenges of the asset 

pricing model in providing meaningful answers; they also highlight the interesting features 

of our testing procedure and support its use in similar statistical contexts. Given the 

superiority of the inverted Hotelling statistic over the Wald, the remainder of this paper 

only reports the inverted Hotelling confidence sets.4 

  

                                                           
4
 The full results using the inverted Hotelling statistic and the Wald statistic are available upon request. 
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Table III 
Confidence sets for -ɾϜD-I and -ɾϜI-D in the integrated and segmented models  

in five-year sub-periods 
The models correspond to the integration model (2.1) and the segmentation model (2.3). 
Reported are the confidence sets for -ɾϜD-I and -ɾϜI-D obtained with the inverted Hotelling 
test (with standard information matrix based Wald-type confidence intervals in 
parentheses). Given the five-year sub-periods, no political control is introduced. * denotes a 
change of decision from rejection of the integration hypothesis with the Wald test to non-
rejection of the integration hypothesis with the inverted Hotelling. ** denotes a change of 
decision from rejection of the segmentation hypothesis with the Wald test to non-rejection 
with the inverted Hotelling. Confidence sets and tests are conducted at the 5% level. 

Sub-periods Tests of integration Tests of segmentation 
 -ɾϜD-I -ɾϜI-D 

50ɀ54 
[-.00257, .01184]* 

(.00125, .00436) 
ᴙ 

(.00131, .02694) 

55ɀ59 -Њȟ Ȣππςφπ Ç Ȣππωρυȟ Њ 
(-.00741, .00042) 

ᴙ 
(-.30138, .54383) 

60ɀ64 -Њȟ -.02862 Ç -Ȣππρψωȟ Њɕ 
(.00093, .00410) 

ᴙ 
(-.14422, .01379) 

65ɀ69 -Њȟ -.00114 Ç -Ȣπππυςȟ Њ 
(-.00363, .02899) 

ᴙ 
(-.03719, .14179) 

70ɀ74 ᴙ 
(-.00507, -.00068) 

ᴙ 
(-.06675, .21759) 

75ɀ79 
[-.12213, .00283]* 

(-.01396, -.00035) 
-Њȟ Ȣππυρσ Ç Ȣρωψςτȟ Њɕɕ 

(-.03394, -.00330) 

80ɀ84 
[-.01371, .00590] 

(-.00697, .00102) 
-Њȟ Ȣπσπςω Ç Ȣπσφωτȟ Њ 

(-.02060, .00012) 

85ɀ89 -Њȟ Ȣππςρς Ç Ȣππτρχȟ Њ 
(-.02771, .00354) 

ᴙ 
(-.06487, ,01465) 

90ɀ94 ᴙ 
(-.10060, .03282) 

ᴙ 
(-.01838, .04079) 

95ɀ99 -Њȟ Ȣππυτχ Ç Ȣππωππȟ Њ 
(-.05647, .01396) 

ᴙ 
(-.06279, .03230) 

00ɀ04 ᴙ 
(-.00808, .00455) 

ᴙ 
(-.00050, .01769) 
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Figure 1 

Differences in test decision for the integration hypothesis of the Wald statistic  

versus the inverted Hotelling statistic 

&ÉÇÕÒÅ ρ ÓÈÏ×Ó ÔÈÅ ÔÅÓÔ ÄÅÃÉÓÉÏÎ ÆÏÒ ÔÈÅ ÉÎÔÅÇÒÁÔÉÏÎ ÈÙÐÏÔÈÅÓÉÓ ɉ(ϚI) in five-year sub-

periods obtained with the Wald statistic and the proposed inverted Hotelling statistic. 

&ÉÇÕÒÅ ρ ÈÉÇÈÌÉÇÈÔÓ ÔÈÅ ÆÉÎÄÉÎÇÓ ÔÈÁÔ ÔÈÅ ÉÎÔÅÇÒÁÔÉÏÎ ÈÙÐÏÔÈÅÓÉÓ ɉ(ϚI) is never rejected using 

the identification robust inverted Hotelling statistic whereas it is rejected in four sub-

periods prior to 1980 when the Wald statistic is reported. Changes of decision are reported 

with an arrow. 
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B. The impact of political parties on financial integration  

Integration results for different sub-periods are presented in Table IV, while Table V 

presents results for segmentation tests. Both tables report results with and without 

political party control. At first glance, controlling for political parties has an impact on 

financial market integration in 20% of the cases studied (16 out of 80 sub-periods). This 

impact differs with the control variable used. Also, the addition of political controls 

improves the fit of the underlying model on two occasions. Indeed, the underlying models 

(2.1) and (2.3) are rejected in the 77Ϻ04 sub-period without political controls whereas 

models are sometimes rejected after controlling for Democrats, Republicans and Liberals. 

Regarding the impact of political parties on financial integration/segmentation, results 

reveal three important findings related to the impact of a Republican presidency, a 

Democrat presidency and CanadaȭÓ ÇÏÖÅÒÎÉÎÇ political party. 

First, we document the impact of a Republican presidency. When the Republican 

presidency has an impact, it always leads to stronger evidence of segmentation. In fact, the 

Republican control changes the integration test decision in 3 of the 10 sub-periods studied. 

In each case, controlling for the Republican presidency leads to a change of test decision 

from non-rejection to rejection of the hypothesis of integration. In addition, Table V shows 

that controlling for the Republican presidency also has an impact on the segmentation test. 

For the 68Ϻ85 and 50Ϻ76 sub-periods, controlling for the Republican dummy leads to non-

rejection of the segmentation hypothesis. 
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Second, our results show that the impact of a Democrat presidency differs from the 

effect of a Republican presidency reported above. Whereas a Republican presidency always 

favors more segmentation, the impact of a Democrat presidency varies throughout the 

sample period. This result is also found in tables IV and V. Moreover, Figure 2 shows the 

changes in test decisions across five sub-periods after controlling for the Democrat 

presidency. Figure 2 reports only the longest sub-periods, given that the impact of the 

political controls was stronger in longer sub-periods. Figure 2 shows that the Democrat 

control has an impact on the integration test in the 50Ϻ67 and the 50Ϻ76 sub-periods. In 

both cases, controlling for a Democrat president leads to non-rejection of the null 

hypothesis of integration. The segmentation hypothesis is rejected after controlling for a 

Democrat presidency in the 50Ϻ76 sub-period. However, controlling for a Democrat 

presidency after 1977 suggests more evidence of segmentation. The segmentation 

hypothesis is not rejected in the 77Ϻ04 sub-period while the integration hypothesis is 

rejected after controlling for a Democrat presidency in the 68Ϻ85 sub-period. We believe 

this result complements the findings of Santa-Clara and Valkanov (2003) who find 

significantly higher returns under Democrat presidencies. They also found a more 

significant impact of the Democrat presidency in the first sub-period studied, the 28Ϻ63 

sub-period. Our results complement the above mentioned results by showing that elected 

political parties have an impact on American and Canadian average stock market returns. 

In fact, we find that Canadian and American political parties and the relative closeness of 
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their political platforms influence North American stock market indices co-movements. In 

that sense, our study suggests that the political sphere moves stock markets in more ways 

that the one originally found in Santa Clara and Valkanov (2003), namely by changing the 

relative integration of North American stock market indices under different political 

regime. 

Third, #ÁÎÁÄÁȭÓ ÇÏÖÅÒÎÉÎÇ party has less impact on financial integration than does the 

American presidency. In fact, when controlling for the Canadian party in power changes the 

test outcome, the evidence is mixed for both parties. The Conservative control variable has 

an impact on the integration test in only two sub-periods. In the 61Ϻ71 sub-period, the 

introduction of the Conservative dummy changes non-rejection of the null hypothesis of 

integration to rejection. The same control has the opposite effect, namely a change of 

decision from rejection of the integration hypothesis to non-rejection in the 77Ϻ04 sub-

period. The lack of evidence for a Conservative government impact may be attributable to 

the fact that the Conservative party underwent many structural changes in the twentieth 

century. Finally, controlling for a Liberal government increases non-rejection of the 

integration and segmentation hypotheses in four sub-periods. This result does not allow us 

to conclude that Liberal governments lead to more or less integration or segmentation. 

Given that (2.1) and (2.3) are non-nested models, the null hypotheses may not be rejected 

simultaneously. At first glance, our analysis suggests that the governing party in Canada 

does not significantly affect financial market integration. This result is in accordance with 
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existing literature (see Chrétien and Coggins (2009) and Beaulieu, Gagnon and Khalaf 

(2007)) that does not support the existence of a Ȱprime ministerial puzzleȱ in Canada. 

However, the next section shows that CanadaȭÓ governing party is important for 

integration, but in a more subtle way. 

C. The impact of political convergence on financial integration  

In this section, we investigate whether political convergence, defined as the 

ideological closeness of two political parties, impacts financial market integration. In order 

to do so, we introduce political party combinations as control variables. Table VI reports 

results for integration tests with political party combinations while Table VII reports 

equivalent results for segmentation tests. Similarly to the political party controls analysis 

presented above, our results again suggest that controlling for political party combinations 

affects results. Also, political dummies again play an important role in the 1977Ϻ2004 sub-

periods where they contribute to the model's specification. In fact, controlling for a 

DemocratɀLiberal combination and RepublicanɀLiberal political combination results in 

non-rejection of both underlying models in this sub-period. Results for the impact of 

political convergence on financial market integration reveal three findings related to the 

impact of the RepublicanɀLiberal combination, the DemocratɀLiberal combination and 

both Conservative combinations. 
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First, controlling for the RepublicanɀLiberal political combination changes the test 

decision in 7 out of 20 cases. In each case, North American markets show stronger evidence 

of segmentation after controlling for this combination. Since these two political parties are 

at opposite ends of the North American political spectrum, this finding suggests that 

political convergence does affect financial integration. In fact, financial market integration 

is negatively affected when Republicans and Liberals, who have very different ideologies, 

are in government at the same time. In fact, Table VI shows three changes of decision from 

non-rejection of the null hypothesis of integration to rejection when the combination of 

extremes is controlled for. Table VII also shows four non-rejections of the segmentation 

hypothesis associated with the same controls. Figure 3 presents the changes in decision 

when the RepublicanϺLiberal control is introduced in the five longer sub-periods where 

the political controls have the greatest impact. Figure 3 shows stronger evidence of 

segmentation with the Republican control as reported in section B. The same figure also 

shows that this effect is not evenly distributed across Liberal and Conservative 

governments. This finding suggests that #ÁÎÁÄÁȭÓ ÇÏÖÅÒÎÉÎÇ party has an impact on 

financial integration; however, that impact stems from political convergence, i.e., the 

ÐÁÒÔÙȭÓ ideological closeness with the incumbent American administration. 

Second, we find that the DemocratɀLiberal combination has an impact similar to that 

of a Democrat presidency. In fact, controlling for this combination leads to more evidence 

of financial integration in the sub-periods prior to 1977 (50Ϻ67 and 50Ϻ76). However, the 
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impact of the control variable differs after 1977. For the integration tests performed in the 

68Ϻ85 and 86Ϻ04 sub-periods, controlling for this political combination changes the test 

decision from non-rejection of the integration hypothesis to rejection.  

Finally, controlling for both Conservative combinations does not change the test 

decision, except for the integration test performed in the 61Ϻ71 sub-period, where it 

increases the evidence in favor of segmentation. We discuss the implications of our results 

in the next section.  



37 
 

Table IV 

Tests of integration: Confidence sets for -ɾϠD-I  with and without political party controls 

The model corresponds to the integration model (2.1). Reported in the table are the confidence sets for the 

parameter of interest, -ɾϠD-I, for the test of financial integration ((ϞI) using the inverted Hotelling test. 

Integration implies that zero is included in the confidence set. * denotes a change of decision compared to the 

case without controls after controlling for the political party supporting more evidence of integration. ** denotes 

a change of decision after controlling for the political party supporting less evidence of integration. Confidence 

sets and tests are conducted at the 5% level. 

 No controls DEM REP LIB CON 
50Ϻ60 [-.00292, .00463] [-.00520, .00416] [-.00086, .01024] [-.00715, .00581] [-.00285, .00590] 

61Ϻ71 -Њȟ -.02078 Ç -Ȣππππςȟ Њ ᴙ -Њȟ -.06271 Ç Ȣππρτφȟ Њɕɕ ᴙ -Њȟ -.02187 Ç Ȣππρσψȟ Њɕɕ 

72Ϻ82 [-.01515, .00180] [-.01082, .0030] [-.00292, .00296] [.03727, .00689] [-.01382, .00180] 

83Ϻ93 -Њȟ Ȣππρςυ Ç Ȣπρπτφȟ Њ -Њȟ -.02078 Ç -Ȣππππςȟ Њ ᴙ -Њȟ Ȣπππυω Ç Ȣπρυφχȟ Њ ᴙ 

94Ϻ04 ᴙ ᴙ ᴙ ᴙ No obs. 

50Ϻ67 [.00102, .00545] [-.00411, .00411]* [.00200, .00952] [-.00111, .00654]* [.00084, .00607] 

68Ϻ85 [-.01304, .00002] [-.00725, -.00040]** [-.02788, -.00103]** [-.03314, .00683] [-.01263, .00096] 

86Ϻ04 -Њȟ Ȣπππςω Ç Ȣππχςωȟ Њ -Њȟ Ȣπππυτ Ç Ȣππφπφȟ Њ -Њȟ Ȣππρφυ Ç Ȣππχπφȟ Њ -Њȟ Ȣπππυχ Ç Ȣππψωρȟ Њ -Њȟ Ȣπππψω Ç Ȣππυχσȟ Њ 

50Ϻ76 Å [-.00647, .00102]* [.00476, .00986]** [-.00178, .01019]* Å 

77Ϻ04 -Њȟ -.00261 Ç Ȣπςσχπȟ Њ -Њȟ -.00261 Ç Ȣπςσχπȟ Њ -Њȟ -.00261 Ç Ȣπςσχπȟ Њ -Њȟ -.00487 Ç Ȣπσφπυȟ Њ -Њȟ Ȣπππσς Ç Ȣπρφσυȟ Њ 
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Table V 

 Segmentation tests: Confidence sets for -ɾϠI-D with and without political party controls 

 The model corresponds to the segmentation asset pricing model (2.3). Reported in the table are the confidence 

sets for the parameter of interest, -ɾϠI-D, for the test of financial segmentation ((ϞS) using the inverted Hotelling 

test. Segmentation implies that zero is included in the confidence set. * denotes a change of decision compared to 

the case without political controls after controlling for the political party supporting less evidence of 

segmentation. ** denotes a change of decision compared to the case without political controls after controlling 

for the political party supporting more evidence in favor of segmentation. Confidence sets and tests are 

conducted at the 5% level. 

 No controls DEM REP LIB CON 

50Ϻ60 ᴙ ᴙ ᴙ ᴙ ᴙ 

61Ϻ71 ᴙ ᴙ ᴙ ᴙ ᴙ 

72Ϻ82 [-.27901, .00410] [-.26831, .00349] [-.33996, .02445] [-.45325, .01375] [-.20842, .00319] 

83Ϻ93 ᴙ ᴙ ᴙ ᴙ ᴙ 

94Ϻ04 ᴙ ᴙ ᴙ ᴙ No obs. 

50Ϻ67 -Њȟ Ȣ-00805 Ç- Ȣππςυρȟ Њ ᴙ ᴙ Њȟ Ȣ-03009 Ç Ȣππψρψȟ Њɕ ᴙ 

68Ϻ85 [-.24044, -.00212] [-.22204, -.00642] [-.30819, .00936]** [-.34696, .04675]** [-.01263, -.00050] 

86Ϻ04 ᴙ ᴙ ᴙ ᴙ ᴙ 

50Ϻ76 Å [-.02240, -.00147]* [-.00717, .01356]** [-.02377, .01570]** Å 

77Ϻ04 -Њȟ -.00146 Ç .01920ȟ Њ -Њȟ .00450 Ç .00781ȟ Њ** ᴙ -Њȟ -.00515 Ç .02768ȟ Њ ᴙ 
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Table VI  

Integration tests: Confidence sets for -ɾϜD-I with and without political party combination controls 

 The model corresponds to the integration model (2.1). Reported in the table are the confidence sets for the 

parameter of interest, -ɾϠD-I, for the test of financial integration ((ϞI) using the inverted Hotelling test. 

Integration implies that zero is included in the confidence set. * denotes a change of decision compared to the 

case without political controls after controlling for the political party supporting more evidence of integration. 

** denotes a change of decision compared to the case without political controls after controlling for the political 

party supporting less evidence of integration. Confidence sets and tests are conducted at the 5% level. 

 No controls DEMLIB DEMCON REPLIB REPCON 

50Ϻ60 [-.00292, .00463] [-.00520, .00416] No obs. [-.00081, .00459] [-.00285, .00590] 

61Ϻ71 -Њȟ -.02078 Ç -Ȣππππςȟ Њ ᴙ -Њȟ -.02333 Ç .00038ȟ Њɕɕ -Њȟ -.11507 Ç Ȣππρφςȟ Њɕɕ -Њȟ -.02090 Ç -.00016ȟ Њ 

72Ϻ82 [-.01515, .00180] [-.01295, .00272] [-.01382, .00180] [-.02917, .00296] No obs. 

83Ϻ93 -Њȟ Ȣππρςυ Ç Ȣπρπτφȟ Њ -Њȟ Ȣππρςπ  Ç .01046ȟ Њ -Њȟ Ȣππσπς Ç Ȣππψρυȟ Њ -Њȟ Ȣπππφρ Ç .01543ȟ Њ ᴙ 

94Ϻ04 ᴙ ᴙ No obs. ᴙ No obs. 

50Ϻ67 [.00102, .00545] [-.00199, .00427]* [.00052, .00541] [.00193, .00763] [.00113, .00617] 

68Ϻ85 [-.01304, .00002] [-.00929, -.00033]** [-.01235, .00029] [-.02573, -.00080]** [-.01313, .00057] 

86Ϻ04 -Њȟ Ȣπππςω Ç Ȣππχςωȟ Њ -Њȟ -.00005 Ç .00603ȟ Њ** -Њȟ Ȣπππυσ Ç .00755ȟ Њ -Њȟ Ȣππ106 Ç .00848ȟ Њ -Њȟ Ȣπππσψ Ç .00566ȟ Њ 

50Ϻ76 Å [-.00515, .00117]* Å [.00461, .00879]** Å 

77Ϻ04 -Њȟ -.00261 Ç Ȣπςσχπȟ Њ -Њȟ -.00262 Ç .02363ȟ Њ -Њȟ -.00200 Ç .02192ȟ Њ -Њȟ -.00304 Ç .02788ȟ Њ -Њȟ- .00067 Ç .01917ȟ Њ 
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Table VII  

Segmentation tests: Confidence sets for -ɾϜI-D with and without political party combination controls 

The model corresponds to the segmentation model (2.3). Reported in the table are the confidence sets for the 

parameter of interest, -ɾϜI-Dȟ ÆÏÒ ÔÈÅ ÔÅÓÔ ÏÆ ÆÉÎÁÎÃÉÁÌ ÓÅÇÍÅÎÔÁÔÉÏÎ ɉ(ϚS) using the inverted Hotelling test. 

Segmentation implies that zero is included in the confidence set. * denotes a change of decision compared to the 

case without political controls after controlling for the political parties combination supporting less evidence of 

segmentation. ** denotes a change of decision compared to the case without political controls after controlling 

for the political parties combination supporting more evidence of segmentation. Confidence sets and tests are 

conducted at the 5% level. 

 No controls DEMLIB DEMCON REPLIB REPCON 

50Ϻ60 ᴙ ᴙ No obs. ᴙ ᴙ 

61Ϻ71 ᴙ ᴙ ᴙ ᴙ ᴙ 

72Ϻ82 [-.27901, .00410] [-.27706, .00384] [-.20842, .00319] [-.33996, .02445] No obs. 

83Ϻ93 ᴙ ᴙ ᴙ Њȟ Ȣπππφρ Ç Ȣπρυτςȟ Њ** ᴙ 

94Ϻ04 ᴙ ᴙ No obs. ᴙ No obs. 

50ɀ67 -Њȟ Ȣ-00805 Ç- Ȣππςυρȟ Њ ᴙ ᴙ Њȟ Ȣ-01202 Ç -.00058ȟ Њ ᴙ 

68ɀ85 [-.24044, -.00212] [-.23832, -.00437] [-.20595, -.00266] [-.30114, .01002]** [-.22725, -.00046] 

86Ϻ04 ᴙ ᴙ ᴙ ᴙ ᴙ 

50Ϻ76 Å [-.01938, -.04714]* Å [-.00569, .01109]** Å 

77Ϻ04 -Њȟ -.00146 Ç Ȣπρωςπȟ Њ -Њȟ Ȣ-00178 Ç Ȣπρφχυȟ Њ -Њȟ Ȣ-00068 Ç Ȣπρχφωȟ Њ -Њȟ .00181 Ç .02252ȟ Њ** ᴙ 
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Figure 2 

 Tests of integration and segmentation with and without the Democrat presidency 

control 

Figure 2 illustrates test outcomes for the integration and segmentation hypotheses across 

five different sub-periods. Changes of decision from the case without political controls are 

highlighted with an arrow. 
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Figure 3 

Test decisions for the integration and segmentation hypotheses 

 Figure 3 presents the test decisions for ÔÈÅ ÉÎÔÅÇÒÁÔÉÏÎ ÈÙÐÏÔÈÅÓÉÓ ɉ(ϚI) and the 

ÓÅÇÍÅÎÔÁÔÉÏÎ ÈÙÐÏÔÈÅÓÉÓ ɉ(ϚS) in five different sub-periods. Reported in Figure 3 are cases 

without political controls and with control for a Republican presidency and for the 

RepublicanɀLiberal and the RepublicanɀConservative combinations. Changes of decision 

from the case without political controls are reported with an arrow.  
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Discussion of results  

  Our results have five main implications. First, they suggest that the "presidential 

puzzle" first described by Santa-Clara and Valkanov (2003) has an impact not only on 

domestic American stock returns, but also on stock returns outside the United States. In 

fact, financial market integration is influenced by the political affiliation of the American 

president. The impact of a Democrat presidency is similar to that reported in Santa-Clara 

and Valkanov (2003) although stronger in earlier sub-periods. To the best of our 

knowledge, this paper is the first to document the importance and the impact of political 

integration on financial markets. Second, although its role in financial integration appeared 

negligible when studied separately, CanadaȭÓ governing party is important with respect to 

its political closeness with the incumbent American administration. We find that political 

convergence is important for financial market integration and that controlling for a 

combination of extremes (RepublicanɀLiberal) supports more evidence of integration. This 

suggests that there may be a strategic vote for Canadians, at least regarding the financial 

integration issue. Third, our results lead us to think that political divergence entails a 

higher cost of capital, implying a lower level of investment. Fourth, our results suggest that 

financial market integration does not seem to follow an increasing trend toward greater 

integration as suggested in the existing literature. Rather, these results suggest that North 

American markets are integrated, but that the degree of financial integration depends on 

the incumbent parties and on political convergence. Lastly, our results show that the 

statistical approach chosen with the asset pricing model is determinant. We find that the 
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inverted Hotelling test proposed in this paper is a good option in such a statistical context 

for three major reasons: i) it is identification robust, ii) it is an implicit test of the 

underlying model, and iii) it can be used to detect and account for useless factors. 

 

V.  Conclusion 

In this paper, we investigate the impact of political parties and political convergence 

on financial market integration in North America from 1950 to 2004. We test financial 

integration and segmentation using two-factor models. We perform tests with and without 

political controls over several sub-periods in order to assess the importance of political 

parties and political convergence on financial market integration. Our results reveal three 

important conclusions. 

    1) Controlling for political parties has an impact on financial market integration. 

Indeed, evidence in favor of segmentation is stronger after controlling for Republican 

presidencies. Also, controlling for Democrat presidencies has a different impact throughout 

the sample. Evidence in favor of integration is stronger after controlling for these variables 

prior to 1977 but weaker after this date. The evidence regarding the impact of CanadaȭÓ 

governing party is mixed and less conclusive than for the American presidency.  

2) Controlling for political convergence has an impact on financial market integration. We 

find that controlling for the combination of political parties at both ends of the North 
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American political spectrum (Republican and Liberal) leads to stronger evidence of 

financial segmentation. 3) Rejection of the integration hypothesis found in the literature 

prior to 1980 may be due to spurious rejections of the Wald statistic. Indeed, the inverted 

Hotelling test did not reject financial market integration prior to 1980. Our testing 

methodology also demonstrates that the identification problems of such asset pricing 

models are serious. We argue that the methodology we introduce in this paper is more 

appropriate than the traditional Wald test on several accounts: (i) it is identification-

robust, (ii) it is valid in finite sample, (iii) it has a closed-form solution which does not 

require the maximization of an irregular likelihood function, (iv) a test for the underlying 

model is built in and can be used to detect useless factors, and (v) it is known to have better 

size properties (see Beaulieu, Dufour and Khalaf, 2009). 

  Many questions remain unanswered regarding the impact of political parties on 

financial markets. Similarly to Santa-Clara and Valkanov (2003), we cannot explain our 

results in terms of financial economic theory. In that sense, it is still very much a "puzzle". 

Perhaps, this article uncovers a political puzzle broader than the "presidential puzzle" 

defined in Santa-Clara and Valkanov (2003). We believe our results further document the 

issue and demonstrate that the impact of North American political parties is important and 

that it extends outside the United States. Moreover, although CanadaȭÓ ÇÏÖÅÒÎÉÎÇ ÐÏÌÉÔÉÃÁÌ 

party seems to have a lesser impact on financial market integration than the American 

presidency, its importance lies in ÔÈÅ ÐÁÒÔÙȭÓ Ðolitical closeness with the incumbent 
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president. This finding suggests that there could be a strategic vote for Canadians, given 

that the United States is their most important trading partner. Finally, our ongoing research 

focuses on explaining the impact of incumbent parties in terms of fiscal, monetary and 

social policies. 

 

VI.     Appendix 

Consider the multivariate linear regression (MLR) model: 

 Y = XB + UJǋ ᵾYt = BǋXt + JUt, t = υȟ ȣ ȟ4        (6.1) 

where Y is a T × n matrix of observations on n dependent variables, X is a T × k full-column 

rank matrix of regressors, Ytǋ and Xtǋ are, respectively, the t-th row of Y and X so that Yt and 

Xt provide the t-th observation on the dependant variables and regressors, J is unknown, 

non-singular and possibly random, U is a T × n matrix of random errors, Utǋ is the t-th row 

of U. Results hold exactly imposing the multivariate normal distribution 

Ὗὸ =  ὡὸ ḐὭ.Ὥ.Ὠ ὔ (0 ,Ὅὲ).     (6.2) 

The F-approximations used have also been shown to perform well relaxing normality. 

 The least squares estimator of B and corresponding sum of squared errors are: 

   ὄ= (ὢǋὢ) 1ὢǋὣ,     Ὓ= ὟǋὟ,    Ὗ= ὣ ὢὄ.                      (6.3) 

We use the following notation. ʅj refers to a j-dimensional vector of ones, sj[i] denotes a j-

dimensional selection vector with all elements equal to zero except for the i-th element 

which equals 1, P[A] = I-A(AǋA)Ϛ¹Aǋ for any full column rank matrix A, so here Ὗ = P[X]Y = 
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P[X]UJǋ, and V[ʃ] = 1кʃ = (υȟʃǋ)ǋ for any column vector ʃ where the ớ symbol is used to denote 

the vector (vertical) concatenation operator. Finally, we will refer to a 1-ɻ level confidence 

set [CS] for a parameter  ᵻas CSɻ( )ᵻ. 

    Finite sample results in this paper assume we can condition on X for statistical 

analysis. In addition, we assume that X includes a constant regressor, so that X = [ʅT     X] 

where X is T × q and q = k - 1. For further reference, partition the matrix B as follows 

                               B = [aǋ к b],     a = (Áϟȟ ..., an)ǋ,    b = [Âϟ,  ..., bn] 

where a is the vector of n intercepts, and bi=(b1i, ...,bqi)ǋ, i = ρȟȣȟn, includes the coefficients of 

the q (non-constant) regressors for each equation, so b is q × n. Conformably, we partition 

ὄ as follows 

 ὄ= [ὥᴂᴁὦ].       (6.4) 

Furthermore, let ɼi = (bi1, ..., bin)ǋ = s[i]ǋB,  I = 2, ȣȟ k, which includes the coefficients of 

the i-th (non-constant) regressor for all equations, so ɼi is n × 1. Conformably, let ‍Ὥ refer to 

the corresponding vector of estimated coefficients selected off ὄ so that ‍Ὥ= ίὯ[Ὥ]ǋὄ , i = 2, 

ȣȟ k. We will also use the following partitioning: 

    (ὢǋὢ) 1 =  ὼ
11 ὼ12

ὼ21 ὼ22             (6.5) 

where ὼ11  is a scalar, ὼ21 =  ὼ12ǋ  is q × 1 and ὼ22  is q × q. 

    Consider the following non-linear constraints on (6.1) 

                                    ὌϚ(—Ϛ): ὠ[—Ϛ]ᴂὄ =  0,     (6.6) 
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where ʃϞ is a known q-dimensional vector, with q = k - 1. We also consider its non-linear 

counterparts 

                 ὌϚ(—): ὠ[—]ᴂὄ =  0, for some unknown ʃ.            (6.7) 

Under (6.6) the likelihood ratio [LR] criterion can be expressed as ὒὙ—0 =

Ὕὰὲȿ1 + ɤ—0 ȿ, 

where 

ɤ—0 =  
ὠ—0

ǋ ὄ Ὓ1ὄᴂ ὠ[—0]

 ὠ—0
ǋ (ὢǋὢ)

1
ὠ[—0]

.                                           (6.8) 

In addition, when errors are normal then 

 ɤ—0
†1

ὲ
 ḐὊὲ,†1 ,                 †1 = Ὕ Ὧ ὲ 1.                          (6.9) 

Conforming with (6.8) let 

ɤ— =  
ὠ—ᴂ ὄ Ὓ1ὄᴂὠ[—]

 ὠ—ᴂ (ὢᴂὢ) 1ὠ[—]
 , 

Then the LR statistics associated with (6.7) is   ὒὙ— = άὭὲ— ὒὙ(—) , where 

ὒὙ— = Ὕὰὲȿ1 + ɤ—ȿ, and 

             άὭὲ—ɤ— =  ” 1 ”ḳ ‎ ϳ                                                    (6.10) 

where ” is the minimum non-zero root of 

      ɝ = (ὢᴂὢ)ϖ¹ὢᴂὣ(ὣᴂὣ)ϖ¹ὣᴂὢ                    (6.11) 

leading to 

ὒὙ— =  Ὕln 1 ”.                                                      (6.12) 

Unique point estimators for ʃ can also be obtained analytically 
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—= (ὦὛ1ὦᴂ  ‎ὼ22) 1 ὦὛ1ὥ  ‎ὼ21 . 

    Given the above derived estimates of ʃ, constrained estimates for the regression 

parameters may be obtained by plugging 

ὅϚ= ὠ[—]ᴂ 

into the following: 

ὄϚ = ὄ (ὢᴂὢ)ϖ¹ὅϚᴂ[ὅϚ(ὢᴂὢ)ϖ¹ὅϚᴂ]ϖ¹ὅϚὄ                                    (6.13) 

ὛϚ = ὟϚᴂὟϚ, ὟϚ= ὣ ὢὄϚ 

ὛϚ = Ὓ+ (ὅϚὄ)ᴂ[ὅϚ(ὢᴂὢ)ϖ¹ὅϚᴂ]ϖ¹(ὅϚὄ). 

 

4Ï ÉÎÖÅÒÔ ɤɉʃϚɊȟ ×Å ÆÏÒÍÕÌÁÔÅ ÔÈÅ ÐÒÏÂÌÅÍ 

ὠ[—]ᴂὄὛϖ¹ὄᴂὠ[—]

ὠ[—]ᴂ(ὢᴂὢ)ϖ¹ὠ[—])
 
†ϛ

ὲ
 Ὢὲ,†1,‌

 

where Ὢὲ,†1,‌ denotes the ɻ-level cut off point from the F(n, ʐϟ) distribution, into the 

following form: 

ὠ[—]ᴂὃὠ[—] 0                                                                    (6.14) 

ὃ= ὄὛϖ¹ὄᴂ (ὢᴂὢ)ϖ¹Ὢὲ,†1,‌
(ὲ/†ϛ).                                                 (6.15) 

or alternatively as 

—ᴂὃϜϜ—+ 2ὃϛϜ—+ ὃϛϛ0                                                         (6.16) 

Using the partitionings (6.4) and (6.5), ὃϛϛ= ὥᴂὛϖ¹ὥ (Ὢὲ,†1,‌
(ὲ/†ϛ))ὼ¹¹ , ὃϛϜ= ὃϜϛᴂ=

ὥᴂὛϖ¹ὦᴂ (Ὢὲ,†1,‌
(ὲ/†ϛ))ὼ¹²  and 
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ὃϜϜ= ὦὛϖ¹ὦᴂ (Ὢὲ,†1,‌
(ὲ/†ϛ))ὼ²² .                                                  (6.17) 

Solving this inequality in ʃ leads to a set-up as in Dufour and Taamouti (2005) and (2007) 

so  projections-based Confidence sets for any linear transformation of ʃ of the form ʖǋʃ can 

be obtained as follows. Let ὃ= ὃϜϜϖ¹ὃϛϜᴂ,  Ὀ= ὃϛϜὃϜϜϖ¹ὃϛϜὃϛϛ. If all the eigenvalues of 

!ϠϠ [as defined in (6.4)] are positive so !ϠϠ is positive definite then: 

 ὅὛ‌((—‫ᴂ   =  ‫ᴂὃ (Ὀ(‫ᴂὃϜϜϖ¹,(‫ +‫ᴂὃ (Ὀ(‫ᴂὃϜϜϖ¹(‫ , ὭὪ  Ὀ< 0         (6.18) 

  ὅὛ‌((—‫ᴂ  =  ɲ , ὭὪ  Ὀ 0.                                                          (6.19) 

If !ϠϠ is non-singular and has one negative eigenvalue then: (i) if ʖǋ!ϠϠϚϐʖ<0 and Ὀ<0: 

  ὅὛ‌((—‫ᴂ   = Њ,‫ᴂὃ Ὀ‫ᴂὃϜϜϖ¹‫ ᷾+‫ᴂὃ Ὀ‫ᴂὃϜϜϖ¹Њ+,‫ ;         (6.20) 

(ii) if ʖǋ!ϠϠϚϐʖ > 0 or if ʖǋ!ϠϠϚϐʖ Ѕ 0 and Ὀ І 0 then: 

  ὅὛ‌((—‫ᴂ = ᴙ;                                                                    (6.21) 

(iii) if ʖǋ!ϠϠϚϐʖ = 0 and Ὀ<0 then: 

   ὅὛ‌((—‫ᴂ = ᴙ\ ‫ᴂὃ.                                                            (6.22) 

The projection is given by (6.21) if !ϠϠ is non-singular and has at least two negative 

eigenvalues. 

    The diagonal elements of !ϠϠ can be linked to a series of joint tests on the 

significance of each factor in the MLR. So here, if 

(†ϛ/ὲ)ΏὭ< Ὢὲ,†1,‌
 , Ὥɴ {2,. . . ,Ὧ}                                                  (6.23) 

where ΏὭ are the Hotelling statistics 
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ΏὭ=
ίὯ[Ὥ]ᴂὄὛϖ¹ὄᴂίὯ[Ὥ]

ίὯ[Ὥ]ᴂ(ὢᴂὢ)ϖ¹ίὯ[Ὥ]
                                                             (6.24) 

associated with 

 ίὯὭ
ᴂὄ= 0, Ὥɴ {1,. . . ,Ὧ}                                                           (6.25) 

then the CS for ʃ [as in (6.7)] and the CS for ʃ is unbounded. 

    Finally, the formulas for the regular standard errors of the estimates for the model 

parameters under (6.7) can be obtained from the information matrix [relevant to ʃ and B] 

which takes the form 

 Ὅ(—,‍2, . . . ,‍Ὧ) =
Ὅ11 Ὅ12

Ὅ21 Ὅ22

, Ὅϖ¹(—,‍Ϝ,... ,‍Ὧ) = Ὅ11 Ὅ12

Ὅ21 Ὅ22
        (6.26) 

Ὅ¹¹  =  (Ὕὦ ϖ¹ὦᴂ)ϖ¹(1 Ὕ(╧ —)ᴂὗ╧ϖ¹(—)(╧ —))ϖ¹ 

Ὅ²¹  =  ([ ὗ╧ϖ¹(—)(╧ —)] ṧὦᴂ)Ὅ¹¹  

Ὅ²²  =  [ὗ╧ϖ¹(—)/ Ὕṧ ] + ([ὗ╧ϖ¹(—)(╧ —)] ṧὦᴂ)Ὅ¹¹ ([(ὢ —)ᴂὗ╧ϖ¹(—)] ṧὦ). 

×ÈÅÒÅ ɭЀ**ǋ and ╧ is the q × 1 vector of the (time series) column means of X where 

ὗ╧— = (ἦ ὭὝ—ᴂ)ᴂ(╧ ὭὝ —ᴂ)/Ὕ. Variance/covariance matrices for the estimators of b and 

ʃ can thus be obtained analytically using the latter expressions. The delta-method can be 

applied to derive the variance/covariance matrix denoted [ὃ] of the (constrained) estimate 

of the intercept vector: ὃ= ὥᴂὍϖ¹(—,‍Ϝ,... ,‍Ὧ)ὥ, ὥ= [ὦᴁ(—ṧὍὲ)]. 
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