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Abstract: 
In this paper we examine the connection between intra-industry trade and entrance into 
preferential trade agreements (PTAs) between 1962 and 2000. Given that PTA insiders typically 
benefit relative to outsiders, states face a strategic incentive to sign these agreements or else fall 
behind in global competitiveness. We point to bilateral intra-industry trade as a determinant of 
which states will form preferential trade agreements because (1) firms benefit from larger 
markets and increased efficiency, potentially gaining relative to firms in states left out of the 
agreement; (2) intra-industry trade suggests similar productivity, such that firms in members 
states are less likely to be harmed by preferentially reduced trade barriers; and (3) strategic 
considerations are lessened in the absence of inter-industry specialization. Our results have 
important implications for the study of preferential trade agreements, as preexisting trade 
relationships provide information regarding the preferences of domestic actors, and, as such, are 
useful to gauge the political willingness to integrate economies. 



2 

Introduction  
 Noting that increased intra-industry trade occurred simultaneously with reduced 

protectionism in the post-World War II period, conventional wisdom has long asserted a causal 

relationship between these phenomena. Classic studies argue that when intra-industry trade is 

high, lessened distributional consequences associated with reducing trade barriers render 

liberalization – whether multilateral or preferential – politically more feasible (e.g., Balassa 

1966; Aquino 1978). However, recent research challenges the conventional wisdom, 

demonstrating that firms engaging in intra-industry trade can more easily overcome barriers to 

collective action, taking measures to prevent liberalization that harms them (Gilligan 1997). As 

such, intra-industry trade may even lead to higher multilateral protectionism when a state's 

electoral institutions reward narrow interests (Kono 2009). 

 This new body of work, while casting doubt on the conventional wisdom regarding intra-

industry trade and multilateral liberalization, reopens the question of how the nature of trade 

influences the formation of preferential trade agreements (PTAs). Extant studies suggest that 

institutional opportunity to derail PTAs, in the form of veto players, is associated with reduced 

likelihood of PTA formation (Mansfield, Milner, and Pevehouse 2007). If the pattern uncovered 

by Kono (2009) extends to preferential liberalization, one might expect intra-industry trade to 

preclude PTA formation when there are higher numbers of veto players within potential member 

states. 

However, in this paper, we contend that the opposite is true: bilateral intra-industry trade 

facilitates PTA formation regardless of the extent of institutional opportunity to preclude these 

agreements. This relationship follows because, for firms engaging in intra-industry trade, the 



3 

benefits that PTAs provide outweigh the selective benefits that could be obtained through 

successful lobbying for protectionism. Because PTAs lead to productivity gains and increased 

terms of trade for members relative to non-members (Baldwin 1995), firms will pressure states to 

pursue PTA membership to gain a global productivity advantage, or to avoid falling behind other 

states that form these agreements. Furthermore, there will be less domestic opposition to trade 

agreements when intra-industry trade is high because PTA formation is less likely to result in the 

elimination of firms or industries within member states, contrary to the case where trade is 

primarily inter-industry. Furthermore, a “security veto” is unlikely in this case because the lack 

of inter-industry specialization signifies to security-conscious policy-makers that concerns about 

vulnerability to trade partners are not politically salient. Empirically, we find support that 

bilateral intra-industry trade is associated with a higher likelihood of PTA formation in statistical 

models spanning 1962 to 2000. 

 This study has important implications for our understanding of regionalism. Although at 

first glance our conclusion matches that offered by supporters of the convention wisdom, we 

demonstrate that the causal mechanisms leading from high levels of intra-industry trade to 

increased propensity for PTA formation follows not simply because resistance to liberalization is 

lowered, but because domestic interests face a strategic imperative to increase global 

competitiveness through preferential liberalization. Firms will pursue PTAs with trade partners 

with whom intra-industry trade is high even if they lobby against multilateral liberalization 

because rejecting PTAs in this case would lead to decreased competitiveness in the long run. 

Furthermore, our results may have implications for the capitalist peace that sees liberalization 

increasing the prospects for cooperation and reducing the likelihood of conflict (e.g., McDonald 
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2004). Given that our argument portrays PTA formation as resulting from a highly competitive 

process, it might provide insight into the lines along which cooperative economic blocs will form 

and, potentially, where economic competition and political conflict may occur. 

 We proceed with a discussion of the institutional constraints to PTA formation. We then 

present our theory, in which we focus on the willingness of domestic actors to enter PTAs, 

arguing that higher levels of intra-industry trade within dyads suggests a higher likelihood of 

PTA formation regardless of the extent of institutional constraints (in the form of veto players) 

within dyad members. Next, we present our research design and discuss the considerable 

challenges associated with operationalizing intra-industry trade. The following statistical analysis 

confirms that intra-industry trade facilitates PTA formation. We conclude with a discussion of 

the implications of our results to the literature on liberalization, suggesting extensions of our 

theory to the study of the capitalist peace.  

Institutional constraints to PTA formation 
Preferential trade agreements are ubiquitous in the contemporary international economic 

system. PTAs refer to a variety of agreements between states that include customs unions, free 

trade areas, common markets, and economic unions, among others. The common feature of these 

types of arrangements is that they require states to adjust their trade policies toward each other in 

order to grant other members some type of preferential access to their markets. In democracies, 

this adjustment is usually accomplished through domestic legislation, while autocracies may rely 

on executive decrees. In either type of system, there are bound to be entrenched interests 

favoring the status quo and powerful political actors who may work to maintain existing trade 

policy on their behalf. This straightforward observation has led to an established body of work 
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within the political science literature focusing on the effect of veto players on PTA membership. 

 This work views veto players as impediments to PTA formation. Mansfield, Milner and 

Pevehouse (2007) argue, and demonstrate empirically, that increasing numbers of veto players 

reduce the likelihood of joining a PTA. Veto players are defined according to their prevailing use 

in the literature as party or institutional actors whose assent is needed to alter existing policy 

(Tsebelis, 1995; 2002). While previous studies have looked at the role of regime type (e.g., 

Mansfield, Milner and Rosendorff, 2002) and interest groups (e.g., Grossman and Helpman, 

2002) on trade policy, Mansfield, Milner and Pevehouse (2007) argue that a focus on veto 

players provides additional analytic leverage to understanding the influence domestic politics has 

on joining PTAs. First, veto players and regime type are conceptually distinct as all types of 

regimes have veto players. Even a dictator is unlikely to exercise power without the support of 

key groups like the military or a political party. While democracies are likely to have more veto 

players than autocracies, both types of regimes will have institutional or party actors who can 

block policy change. 

 Second, the veto player perspective also expects that interest groups operate to affect 

trade policy since changes to the status quo will always have distributional consequences. Yet, as 

they note, it is very difficult to compare interest group activity across countries. Mansfield, 

Milner and Pevehouse (2007) expect that interest group activity will indirectly affect the 

preferences of the executive negotiating a PTA as well as the other veto players in a state 

through their lobbying activities. Veto players ultimately emerge as a useful surrogate for 

domestic political activity surrounding attempts to change the status quo trade policy in favor of 

joining a PTA. Their empirical analyses confirm that increasing numbers of veto players reduce 
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the likelihood of PTA formation, regardless of model specification. 

 The importance of veto players has been demonstrated repeatedly in related studies. For 

example, Henisz and Mansfield (2006) find that increased numbers of veto players generally 

reduce the likelihood of changes in trade policy within democracies. Further, poor 

macroeconomic conditions are likely to lead to restrictions in trade as the number of veto players 

decreases in democracies, while good macroeconomic conditions and low numbers of veto 

players leads to increasing commercial openness. Thus, even within democracies, institutional 

variation measured by veto players produces a range of trade policy outcomes. Mansfield, Milner 

and Pevehouse (2008) go on to show that democracies are more likely than autocracies to enter 

into a regional integration agreement, but that as the number of veto players increases, that 

likelihood decreases. Veto players also affect the depth of integration, as higher numbers of veto 

players ensure that at least one actor will have incentives to block changes to the status quo. 

 This literature has demonstrated theoretical and empirical connections between veto 

players and PTA formation. We characterize this prior work positing a negative association 

between veto players and PTA formation as demonstrating an opportunity effect (Most and Starr 

1989). This body of work assumes the existence of domestic producers who would be harmed by 

foreign competition following the entrance into force of a preferential trade agreement. As such, 

a higher number of veto players provide more outlets through which the demand for 

protectionism may be pursued. As veto players increase, interests opposed to PTAs have more 

opportunity to derail them; therefore, there is a lower likelihood that trade agreements will 

ultimately be signed and entered into force. 

 Importantly, the determinants of domestic support for PTAs are largely left unexamined 
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in this model—despite nods to interest group activity and distributional coalitions. While it is 

safe to assume that there will always be at least some resistance to these agreements, there may 

also be considerable variation in domestic support for PTAs.1 All else equal, this variation should 

affect the likelihood that states enter into trade agreements. When there is considerable support 

for PTA formation (for example, when firms desire export markets or foreign products), we 

expect greater lobbying on behalf of the agreements. Conversely, we expect more lobbying 

against PTAs as detractors (primarily import competitors) proliferate. Government actors who 

translate interests into policy are likely to make decisions reflecting the preferences of powerful 

actors, even if our knowledge of exactly how these preferences are aggregated is incomplete 

(Milner, 2002). We conceptualize this impact of domestic support for PTAs as a willingness 

effect (Most and Starr 1989). Indeed, the opportunity effect and willingness effect are likely 

interactive, as, for example, veto players may be less likely to use their veto powers when there 

is less domestic demand not to sign PTAs, as in this case lobbying against PTAs should be 

weaker. 

Intra-industry Trade and Willingness to form Preferential Trade Agreements 
 

 To understand why intra-industry trade is a key indicator of the willingness of domestic 

actors and their state representatives to prefer the adoption of a PTA, one must consider the 

third-party consequences of preferential liberalization. As Baldwin (1995) argues, the existence 

                                                
1 The propensity to view domestic preferences regarding PTAs similarly to those for multilateral liberalization may 
contribute to the tendency to assume away variation of these factors. Specifically, when a state considers reducing 
trade barriers to all other states (as occurs in multilateral liberalization), it follows that there is a reasonably high 
likelihood that foreign products will compete with domestic firms. However, given that PTAs tend to involve as few 
as two states, there is far less certainty that any given domestic industry will be harmed by selective trade barrier 
reduction. 
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or even potential formation of PTAs among third parties forces states to consider pursuing these 

agreements. This follows because states left out of a PTA lose productivity relative to members, 

leading exporters in non-member states to pursue pro-PTA lobbying. Indeed, Baldwin suggests 

that the disruption to the political equilibrium associated with the formation of one PTA should 

result in a domino effect in which states become increasingly likely to enter into such 

agreements. Regions may then experience a cascade of PTAs. However, the general willingness 

to join a PTA due to the pressures of competition still does not answer the specific question of 

which states are likely to form an agreement. In order to answer this outstanding question, we 

must move the literature forward to consider an even more basic source of the willingness to 

form PTAs: the nature of dyadic trade and its effects on domestic firms’ propensity to lobby.  

 We suggest that the nature of trade flowing within the dyad sheds important light on the 

propensity of domestic actors to lobby for or against PTAs, and, therefore, on the likelihood of 

entrance into trade agreements. Specifically, we focus on the role of intra-industry trade in this 

process. Intra-industry trade is the exchange of similar, often branded goods, following from 

economies of scale and consumer tastes for variety (Krugman 1979, 1981). In a simplified 

example, if a country exports only oil and imports only wheat, then it does not engage in any 

intra-industry trade. Conversely, if the country exports its own brand of televisions while 

importing others, it does conduct intra-industry trade. While classic models of trade 

protectionism rely on the neoclassical assumption of inter-industry trade and the resulting 

distributional coalitions formed to lobby for or against protectionism, we recognize the rapid 

decline of this form of trade, particularly among advanced economies. Intra-industry trade now 

occupies a large share of global trade (between 55% and 75% of all trade according to Milner 
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[1999]; see also Alt et al. 1996). As such, the domestic response to trade exposure merits 

reexamination. 

 We contend that higher intra-industry trade within a dyad will encourage firms in each 

dyad member to lobby for preferential trade agreements in order to facilitate gains from 

increased trade without risking the potential loss that might accrue if trade barriers were reduced 

for all states. PTAs result in expanded markets, which allow firms engaging in intra-industry 

trade to benefit further from economies of scale.2 One might argue that, logically, the increased 

competition from firms in partner states would cancel out the benefit associated with a larger 

market. While ambiguous gain is perhaps true regarding multilateral liberalization, the net gain 

associated with PTA formation becomes evident once one considers the third-party effects of 

these trade agreements as discussed by Baldwin (1995). In fact, we contend that is in the 

strategic interest of firms engaging in intra-industry trade to pursue PTAs for one of two reasons. 

First, PTA formation would result in productivity gains for member-state firms that 

engaged in intra-industry trade due to the enlargement of markets (Baldwin 1995; Melitz 2003; 

Melitz and Ottaviano 2008); as such, competing firms in non-member states are rendered 

relatively less efficient and, therefore, less competitive.3 Alternatively, if third-party firms are 

considerably more efficient than those in states contemplating a preferential trade agreement, 

PTA formation is attractive because it would lead to expansion of markets with similarly 

unproductive firms,4 while trade barriers could be maintained or even raised against non-

                                                
2 Prior work by economists suggests that PTA formation leads to increases in intra-industry trade (Egger, Egger, and 
Greenaway 2008). We discuss the consequential concern for endogeneity below in the research design. Ultimately, 
we find both that intra-industry trade facilitates PTA formation and vice-versa. 
3 This effect is also beneficial at the state level, as PTAs in this case would result in enhanced terms-of-trade with 
non-members. 
4 Levy’s (1997) conception of factor endowments mirrors our discussion of similar productivity (assuming that 
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members (see Levy 1997).5 This potential for PTAs to be “trade diverting” has been suggested 

repeatedly in extant literature (e.g., Viner 1950; Bhagwati 1991).6 While trade diversion is 

typically viewed in negative terms, rational firms should pursue it.7 As such, there should be 

considerable domestic lobbying for entrance into PTAs on behalf of sectors and industries 

engaged in intra-industry trade.8 

 Importantly, because intra-industry trade means that trade partners do not specialize (as 

they do under conditions of inter-industry trade), it is less likely that firms (or entire industries) 

will be driven out of business because a trade partner has the comparative advantage in 

producing a given traded good. As such, there will be fewer losers due to expanded trade, and, 

therefore, there will be fewer actors lobbying against entrance into PTAs, relative to cases in 

                                                                                                                                                       
relative abundance of capital and labor determine productivity in most trade goods). Levy contends that, if two states 
have identical factor endowments, there would be zero costs associated with forming a bilateral PTA. Yet, on the 
multilateral level, similar or identical factor endowments are impossible. 
5 Importantly, in both of these cases, there is an implicit assumption that, within a dyad, a higher level of intra-
industry trade in a given industry suggests relatively similar levels of productivity. Due to the fact that intra-industry 
trade results from product differentiation, some degree of differential productivity is possible. However, if there is a 
considerable difference in productivity, then a price differential will result, and intra-industry trade will be less 
likely to exist at all, given that consumers in the more productive state will be less likely to import a much more 
expensive foreign brand. A salient example is automotive trade between the US and Japan. Because Japanese car 
companies were more productive for many years, the United States imports millions of Japanese cars while Japan 
imports just a few thousand cars from the United States. 
6 Bhagwati in particular criticizes this impact of PTAs as potentially damaging to the prospects for multilateral 
liberalization to improve welfare globally. However, at the firm level, these consequences of PTA formation should 
increase support for the agreement in firms engaging in intra-industry trade. Additionally, Levy (1997) demonstrates 
that PTAs might preclude broader liberalization when PTA members have similar factor endowments – a 
conditional suggesting that these members engage in intra-industry trade. 
7 This compulsion likely follows a Prisoner’s Dilemma structure, given that all states would be better off if no one 
practiced trade diversion, yet each actor has a unilateral incentive to benefit from diverting trade.  
8 Chase (2003) argues that producers should lobby for regional trade agreements when: 1) they will benefit from 
access to regional markets that allow them to take advantage of economies of scale, and 2) when a regional market 
will allow them to move different stages of production across borders. Chase controls for intra-industry trade 
alongside his primary measure of economies of scale, but does not find intra-industry trade to significantly predict 
lobbying for NAFTA. The sign on the coefficient is positive, though it is not significant in the presence of the other 
variables in the model. However, economies of scale, which are typically viewed as necessary for the existence of 
intra-industry trade, are found to significantly promote lobbying for NAFTA. As such, multicollinearity may be 
responsible for null results regarding intra-industry trade. Ultimately, we contend that intra-industry trade is superior 
to economies of scale as a measure of the willingness to form PTAs because the potential for economies of scale 
alone doesn't take into account productivity differences, as noted above in footnote 4. 
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which there is a high degree of inter-industry trade. It is important to note that, counter to 

conventional wisdom, this aspect of intra-industry trade would not be sufficient for PTA 

formation without the third-party competitive element discussed above. Yet, the combination of 

substantial gains for exporters (relative to third parties) and relatively little loss for importers 

meets Grossman and Helpman's (1995) necessary conditions for the formation of a PTA.9  

 Finally, security considerations leading governments to be wary of preferential market 

access are lowered as intra-industry trade increases. Specifically, because intra-industry trade 

does not lead to specialization, it is less likely to invoke concerns for vulnerability to trade 

partners (e.g., Keohane and Nye 1977). Although security considerations due to trade are given 

less attention in recent studies, we contend that they remain important among governments 

considering trade agreements. Recent events such as China's decision to reduce exports of 

strategically valuable rare-earth metals highlight the fact that security concerns remain salient to 

policy-makers (Hounshell 2010). Indeed, increased trade with China is blamed for the decline of 

the rare earth metal production in the United States, given China's comparative advantage in this 

industry (Homans 2010).10 In this case, if importers of Chinese rare earth metals had domestic 

substitutes easily available (in other words, if the industry had been characterized by intra-

industry trade), they would likely have been less alarmed. Again, the absence of negative 

repercussion that might otherwise lead to resistance to PTAs suggests a lower likelihood of 

                                                
9 Specifically, Grossman and Helpman's conditions apply to the creation of a PTA in which essentially all trade is 
liberalized. In the absence of the criteria presented above, Grossman and Helpman's model suggests that PTA 
formation could also occur if it would benefit the average voter and if organized interests fail to coordinate an 
organized resistance; however, the authors contend that PTA formation due to these latter criteria is much less 
likely. The authors also demonstrate that agreements are easier to reach when some industries are excluded from 
liberalization. 
10 Interestingly, one of China's goals in this case may be to facilitate the development of its own “green” technology 
industry (i.e., the manufacture of wind turbines and batteries) that utilizes rare-earth metals. Potentially, the 
development of such an industry could lead to more intra-industry trade in the green technology industry. 



12 

lobbying against an agreement, relative to cases in which there is a higher degree of inter-

industry trade between dyad members. 

We do not make the claim that intra-industry trade is associated with liberalization 

unconditionally, as prior research suggests conditions in which intra-industry trade could actually 

lead to higher levels of protectionism (e.g., Kono 2009). Specifically, Kono suggests the 

possibility that, although intra-industry trade could reduce the incentive to lobby for 

protectionism, it also increases the ability of interests to organize for collective action (e.g., 

Gilligan 1997). As such, Kono demonstrates that, for electoral systems in which narrow interests 

for protectionism are rewarded, intra-industry trade will be associated with more protectionism. 

However, this prior work, which looks at intra-industry trade by state and by industry, 

does not preclude the possibility that bilateral intra-industry trade is associated with a greater 

demand for preferential treatment of a given trade partner in accordance with the argument 

presented above. Given that sustained global competitiveness requires expanded markets but 

does not isolate specific trade partners with which to liberalize, preferential agreements may be 

managed such that trade barriers are reduced only for states with which liberalization will have a 

net positive impact on domestic firms. Dyads experiencing higher levels of intra-industry trade 

are more likely to meet this criterion, as demonstrated above. Whereas liberalization overall may 

harm import competitors more than it helps exporters, PTAs can be signed with specific trade 

partners with which overall interests favor freer trade, while trade barriers are maintained or 

increased against non-members (e.g., Levy 1997). Indeed, the relative losses associated with 

avoiding PTAs, given that third parties are forming trade agreements, will push states to join 

PTAs even as multilateral protectionism remains or increases. Our first hypothesis follows. 
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H1: Intra-industry trade is associated with a higher likelihood of PTA formation. 

Given recent work focusing on institutional barriers to PTA formation, it is important to 

consider the potentially interactive relationship between those factors affecting opportunity to 

form PTAs and those affecting the willingness of domestic actors to support PTAs. At the 

multilateral level, Kono (2009) demonstrates that if electoral institutions reward narrow interests, 

then intra-industry trade leads to higher protectionism. However, we contend above that, due to 

the third-party consequences of preferential liberalization, a higher degree of bilateral intra-

industry trade prompts firms and industries to lobby for PTA formation, even as they may 

organize to resist broader liberalization. Given that more intra-industry trade with a given trade 

partner suggests less domestic pressure to maintain trade barriers against that specific trade 

partner, a higher number of veto players should not diminish the facilitating effect of intra-

industry trade. Although the opportunity to derail a PTA exists, veto players, channeling 

domestic interests, will be less willing to use their veto power. This argument leads to our second 

hypothesis. 

H2: The impact of intra-industry trade on PTA formation does not diminish as the number 
of veto players within the dyad increases. 

Research Design 
 We test our hypotheses that intra-industry trade is associated with an increased likelihood 

that states enter into preferential trade agreements, regardless of the extent of veto players, with 

data consisting of dyad years between 1962 and 2000. This relatively short time frame results 

primarily from limitations in commodity-level data necessary to calculate our intra-industry trade 

variable. 
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 Our dependent variables, which capture the signing of PTAs in year t+1,11 are taken from 

Mansfield, Milner, and Pevehouse (2007). We code three different version of PTA formation in 

order to test for the robustness of our theoretical arguments on increasing degrees of economic 

integration. First, we code a binary variable equal to 1 in dyad years in which any reciprocal 

PTA is signed.12 Our second DV excludes PTAs that are less than free trade areas (FTAs), 

customs unions (CUs), common markets (CMs), or economic unions (EUs), given that low-level 

agreements may not convey the same benefits as agreements requiring that “restrictive 

regulations of commerce...are eliminated on substantially all the trade” between members 

(GATT article XXIV paragraph 8). Further removing low-level agreements, our third dependent 

variable equals 1 only when customs unions, common markets, and economic unions are signed 

(that is, it excludes FTAs as well as lesser agreements). This final dependent variable isolates 

agreements in which external trade barriers on specific industries can more easily be raised,13 

which may be more attractive to firms engaging in intra-industry trade, particularly if they are 

inefficient relative to firms in third-party states.14 

Each of our three dependent variables is identical in cases of bilateral PTAs and 
                                                
11 We use a 1-year lag between explanatory and dependent variables in order to mitigate simultaneity bias. 
12 In accordance with Mansfield, Milner, and Pevehouse (2007), we exclude PTAs in which terms are not 
reciprocal. These agreements typically fall under the generalized system of preferences (GSP), in which less 
developed states are afforded advantageous trade practices, often from former colonial masters. Mansfield, Milner, 
and Pevehouse (2007) refer to these non-reciprocal agreements as “hub and spoke” PTAs. All of our results are 
consistent when we include these “hub and spoke” agreements. 
13 Specifically, the language in GATT article XXIV, paragraph 8 states that, for customs unions, trade barriers on 
third parties “shall not on the whole be higher or more restrictive” (emphasis added) than those for members. For 
free trade areas, the language omits this ambiguous condition, requiring that external barriers “shall not be higher or 
more restrictive” than those within the FTA. 
14 Kono (2007) points out that not all PTAs of the same class are equally successful in liberalizing. The experience 
of European community has certainly been more successful than, for example, the African Economic Community 
(AEC) and the pillars thereof, which have successfully liberalized in some areas while losing momentum in others. 
Although distinguishing between PTAs, FTAs, CUs, etc. does not entirely capture the variance in subsequent 
liberation within each type of agreement, we contend that signings of a given agreement type nonetheless convey a 
similar expectation of liberalization. Indeed, much of the difficulty experienced by the AEC stemmed from 
unanticipated conflicts in the region subsequent to signing. 
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multilateral PTAs because we expect that the process leading from intra-industry trade to 

increased willingness to sign PTAs does not depend on the size of the proposed agreement.15 

However, the size of PTAs varies dramatically, a pattern even more prominent at the dyadic 

level of analysis. For example, the US-Canada Free Trade Agreement (CUSFTA) is coded as one 

dyadic observation while NAFTA – its successor – is coded as three (US-Canada, US-Mexico, 

and Canada-Mexico). This variation is evident for example with the EU expansion to 27 

members, which is coded as 351 dyadic observations. As such, we replicate all statistical tests 

separately on bilateral PTA formation and multilateral PTA formation, finding that all results are 

robust. 

Given that all DVs are binary, and that PTA formation is a rare event (occurring in 

approximately 1 percent of dyad years), we estimate rare events logit models to test our 

hypotheses (King and Zeng 2001). We cluster standard errors on the dyad in order to account for 

non-independence by country pair. Additionally, we include a variable for time since the last 

dyadic PTA was signed and cubic polynomials in order to mitigate duration dependence (Carter 

and Signorino 2010). 

Measuring Intra-industry Trade 
 Our primary independent variable captures the proportion of dyadic trade that flows 

within industries. We capture intra-industry trade using commodity-level dyadic trade data from 

Feenstra et al. (2005). These data record commodity flows from exporter to importer at a 

reasonably disaggregated level (the Standard International Trade Classification [SITC] 4-digit 

level), spanning 1962 to 2000. We construct a bilateral measure of intra-industry trade using an 
                                                
15 However, this could conceivably change if agreements become large enough that they encompass most states. At 
some point, the larger the proposed PTA, the more it converges towards multilateral liberalization. 
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index developed by Bergstrand (1983), who adapts the more common Grubel and Lloyd (1975) 

measure. Specifically, Bergstrand's index captures the proportion of dyadic trade of a given 

commodity that can be considered intra-industry, controlling for multilateral trade imbalances of 

each dyad member.16 The commodity-level measure is constructed as follows: 
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16 This trade-balance weighting is suggested by Aquino (1978) in order to avoid under-representing intra-industry 
trade. For example, if, for example, a country has a severe trade deficit, then even if all of its imports and exports 
were within a single industry (and hence the index should equal 1), the simple index would report a smaller 
proportion of intra-industry trade because exports minus imports cannot equal zero. However, all results are 
essentially identical using the simpler Grubel and Lloyd (1975) index (at the dyad-year level). 
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commodity k; and

€ 

X ji
k is the value of exports from country j to country i in commodity k.17 

 To create a single measure for a given dyad-year, we take the weighted sum of the 

commodity-level measures as follows: 
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€ 

Xij is the value of exports from i to j across all commodities; and

€ 

X ji is the value of exports 

from j to i across all commodities. Our final measure varies from 0 to 1, where 0 represents no 

intra-industry trade and 1 signifies that all trade within the dyad is intra-industry trade, 

controlling for trade imbalances. 

 Although this measure is reasonably straightforward, there are nonetheless important 

conceptual problems to overcome regarding intra-industry trade. First, measures of intra-industry 

trade can vary dramatically when using different levels of aggregation (Grimwade 1989, 101-

106). As such, it is vital to capture intra-industry trade consistent with theoretical expectations. 

Krugman's new trade theory suggests that intra-industry trade follows from consumer tastes for 

variety. In other words, an “industry” can be defined as a group of trade goods that can generally 

be considered substitutes by consumers (a group in which we include firms as well as 

individuals). We contend that the SITC 4-digit level is useful in this respect, as it groups together 

commodities that consumers view as substitutes. Kono (2009) advocates the Harmonized System 

(HS) 6-digit level of aggregation. However, the SITC 4-digit level is quite similar to the HS 6-

digit level, with close to a 1-to-1 concordance. Importantly, however, dyadic SITC4 level data is 

                                                
17 Because total imports and exports are at the country-year level, we avoid problems of division by zero, as there 
are no examples of years in which countries do not import or export at all. 
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more widely available on a yearly basis, while dyad-year HS-6 level data are more difficult to 

obtain. 

 Related to issues of aggregation, it is important to distinguish intra-industry trade as we 

define it from “vertical” intra-industry trade, as well as from inter-industry trade that is also 

“intra-firm” trade. First, vertical intra-industry trade, in which one state imports a component for 

some good from a given trade partner and then exports the finished good back to that same trade 

partner, is more similar to inter-industry trade, given the return to comparative advantage – inter-

industry specialization and exchange – as a trading model (Blanes and Martin 2000).18 As such, 

it is not included in our measure of intra-industry trade.19 Intra-firm trade often consists of 

vertical intra-industry trade, and, therefore, is generally excluded as well from our measure of 

intra-industry trade.20 These types of trade merit further consideration by political scientists, but 

are ultimately distinct from the concept we address in this paper. 

Other Explanatory Variables 
 In order to capture the institutional opportunity to derail PTAs, we include a variable for 

veto players. We follow Mansfield, Milner, and Pevehouse (2007), using Heinisz's (2000) 

measure of veto players. This measure captures 1: the number of government branches that 

                                                
18 Another type of intra-industry trade sometimes classified as “vertical” is the trade of a high quality commodity 
for low quality variant (for example, expensive oil filters for cheap ones). These goods are classified as the same 
commodity, however, and as such are included in our measure; moreover, we argue that this trade fits our 
conceptualization of intra-industry trade as specialized variants of the same good, so we count it as “horizontal.” 
19 It may not be possible to exclude vertical intra-industry trade completely from our data because a good could be 
exported for further production and then reimported while still fitting the same SITC 4-digit commodity 
classification. However, our measure includes little vertical intra-industry trade because we use very disaggregated 
commodity data. If we used a higher level of aggregation (for example, the commonly used SITC 3-digit level), then 
we would capture more vertical intra-industry trade because foreign production could alter a good to a larger degree 
without changing its commodity classification. 
20 As noted above, intra-firm trade is included from our measure in cases where the same SITC 4-digit commodity 
is traded, although this phenomenon is rare. 
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might check the power of policy makers, and 2: the similarity of policy preferences across actors. 

For example, in the United States, the Senate is a check on the power of the president; and this 

check is weighted higher when the Senate and president are of opposing parties. As veto players 

may vary across dyad members, we take the higher of the two states' veto player scores. We 

contend that the higher veto players score within the dyad functions as a weak link in the PTA 

negotiation/ratification process.21 We also replicate our baseline models including an interaction 

between intra-industry trade and higher veto players in order to test whether the impact of intra-

industry trade is mitigated by higher numbers of veto players, assessing hypothesis 2.22 

We include a variable for third-party PTA dyads in order to capture the competitive 

element that we suggest drives PTA formation when intra-industry trade is high, even as intra-

industry trade might actually lead to lower levels of multilateral liberalization. Specifically, for a 

given dyad composed of states A and B, we create a variable that counts the number of third-

party dyads (e.g., dyad C-D) that are members of PTAs that exclude both state A and B.23 

However, the raw measure of third-party PTA dyads is highly skewed (mean=151, standard 

deviation=283, maximum=1536); as such, we take the natural log of the raw measure. This third-

party PTA dyad variable is also useful to capture the overall increasing prevalence of PTAs over 

time.24 

                                                
21 Results are consistent when we look at the sum of veto player scores across both dyad members. These 
specifications are consistent with Mansfield, Milner, and Pevehouse (2007), who also present results using a weak 
link and dyadic total variant of their veto players measure. 
22 This interactive specification also assesses whether intra-industry trade conditions how the number of veto 
players affects PTA formation. While not central to our research question, this is a potentially interesting conditional 
relationship. 
23 In robustness checks available from the authors, we look at a third-party PTA variable that (1) counts third party 
PTAs themselves rather than third party PTA dyads, and (2) factors in third-party PTA dyads that exclude either one 
or both dyad members. All results are consistent with these specifications. 
24 We get a similar result if we include a year counter variable or a “system size” variable as used by Hegre et al. 
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Control Variables 
 It is important to distinguish the nature of trade (whether trade is inter- or intra-industry) 

from the extent of dyadic trade, given that prior levels of trade interaction are likely to affect the 

entrance into preferential agreements. As such, we code lower trade dependence as the lesser 

value within the dyad for dyadic trade flow divided by GDP.25 

 In accordance with Mansfield, Milner, and Pevehouse (2007), we include variables 

capturing income, power, and democracy within the dyad.26 Specifically, we include a variable 

for the lower GDP within the dyad, dummy variables for major power status (including variables 

for one major power and two major powers, with zero major powers as the null category) and a 

variable for the lower Polity IV 21-point democracy-autocracy score (Marshall and Jaggers 

2010). We also include a variable for the natural log distance between dyad members (plus 1),27 

dyadic alliance (using ATOP data), mutual membership in the GATT/WTO, and the occurrence 

of a militarized interstate dispute (MID) (using data from EUGene). Our final control variable is 

a dummy variable to capture European dyads, given the potentially exceptional experience of the 

European Union. 
                                                                                                                                                       
(2010) in a study of the reciprocal relationship between trade and conflict. However, the substantive impact of these 
alternate variables is more modest than that of our third-party PTA dyad variable, which more directly measures the 
competition associated with PTA formation, in accordance with our theoretical argument. 
25 In robustness checks available from the authors, we substitute (the natural log of) trade flow for trade 
dependence, finding nearly identical results. However, we contend that trade dependence is the superior measure 
because trade flows correlate very highly with distance and other variables potentially capturing the opportunity of 
states to enter into preferential trade agreements. Additionally, all of our results are consistent when we code trade 
interaction using Barbieri's (1996) “salience” measure (capturing the importance of dyadic trade relative to third 
party alternatives) or Hegre's (2004) trade efficiency measure (specifically, gravity model residuals, which capture 
the degree to which states trade more or less than would be expected based on their distance, economy size, etc.). 
26 However, in additional to adding variables for intra-industry trade and PTA competition, we adjust the 
specifications in Mansfield, Milner and Pevehouse (2007) to code explanatory variables are at the dyad-year level of 
analysis. Mansfield, Milner, and Pevehouse code many of their variables at the country-year level, including 
variables for each state in the dyad. However, because dyads are ordered somewhat arbitrarily (by the lower then 
higher Correlates of War country code), we contend that it is more useful to code variables at the dyad-year level 
(for example, taking the higher of the two states' veto player scores, the lower of the two states' GDP, etc.). All of 
our results are consistent using country-year level variables. 
27 Results are robust to the substitution contiguity in place of distance. 
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 Finally, there is some concern for endogeneity in the research design we propose. 

Specifically, it may be that trade agreements boost intra-industry trade rather than vice-versa 

(Egger, Egger, and Greenaway 2008). The case of the United States and Mexico prior to the 

entrance into force of NAFTA is a salient example of this concern. While one might argue that 

intra-industry trade increased as a function of NAFTA, studies suggest that intra-industry trade 

as a proportion of US-Mexico trade had already increased considerably in the 1980s (from 36% 

in 1980 to 51% in 1988, according to Globerman [1992]),28 even before NAFTA negotiations 

had begun. Given concerns for opposite causation, we test for the robustness of our results with 

simultaneous models for two endogenous variables, looking at reciprocal causation between PTA 

signing and intra-industry trade (see Keshk 2003 for a description of this method). Our primary 

results are unchanged in these simultaneous models (which are not presented due to space 

considerations, but available on request).29 

Analysis 
 Our hypotheses are supported by our statistical analysis. Specifically, we find that intra-

industry trade is associated with a higher likelihood of PTA formation. We present the results of 

our statistical tests in Tables 1 and 2. Table 1 presents models in which we control for the extent 

of veto players, while the models in Table 2 include the interaction between intra-industry trade 

and higher veto players, addressing hypothesis 2. The first two columns of each table present 

models looking at all PTAs; the third and fourth columns exclude lesser PTAs; and the fifth and 

sixth columns exclude lesser PTAs and FTAs, including only customs unions, common markets, 

                                                
28 Globerman attributes this increase in intra-industry trade to Mexico joining GATT, the result of this multilateral 
liberalization being an influx of foreign capital to the maquiladoras. 
29 These models suggest a mutually reinforcing pattern of causation in which intra-industry trade facilitates PTA 
formation and PTAs facilitate intra-industry trade. 
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and economic unions. We present each of these three variants with (1) just our primary 

explanatory variables: intra-industry trade, third-party PTA dyads, veto players, as well as peace 

years and cubic polynomials; and (2) including all control variables. 

[Table 1 about here] 

 Results from Table 1 provide strong support for hypothesis 1 that intra-industry trade is 

associated with a higher likelihood of PTA formation. Specifically, the coefficient for intra-

industry trade is positive and significant in all six models. Substantively, increasing from one 

standard deviation below mean intra-industry trade to one standard deviation above the mean, 

and holding all other variables at their medians, the probability of entrance into all PTAs and into 

agreements that are at least free trade agreements increases by approximately 25% averaged 

across Models 1 through 4.30 This same increase in intra-industry trade is associated with a 30% 

increase in formation of a customs union, common market or economic union (averaged across 

Models 5 and 6).  

 We find, as expected, that PTA formation is more likely when there are more third party 

PTAs in force. As such, we find support for Baldwin’s (1995) argument that PTAs may form in a 

“domino effect.”31 Similarly, the coefficient for higher veto players is negative and significant in 

each of these six models, supporting findings by Mansfield, Milner, and Pevehouse (2007) that 

institutional opportunity to derail PTAs is associated with a reduced probability of PTA 
                                                
30 Actual probabilities and probability increases are very small in all cases. The baseline probability (with all 
variables at their medians) is approximately 0.003 in Models 1 and 2. We calculate all substantive probabilities 
using Clarify in Stata 11. The percentage probability change is calculated as new probability minus old probability, 
divided by old probability, time 100. Probability changes are calculated holding all other variables at their medians. 
31 Furthermore, in robustness checks available from the authors, we interact intra-industry trade and third-party 
PTAs, finding mixed support that the influence of intra-industry trade is stronger when there are more third-party 
PTAs in existence. Ultimately, we expect that even the threat of third party PTAs (or, conversely, the opportunity to 
be the first of such advantageous agreements) is enough to drive PTA formation, such that the actual number of 
existing trade agreements should not strongly condition the influence of intra-industry trade. 
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formation. However, Models 1 through 6 cannot address whether intra-industry trade remains a 

predictor of PTA formation regardless of the number of veto players present in either dyad 

member, as hypothesis 2 suggests it does. Accordingly, Table 2 presents Models 7 through 12, 

which include an interaction of intra-industry trade and higher veto players. In these models, the 

coefficients for intra-industry trade and veto players look as they do in models excluding the 

interaction. However, in the interactive specifications, these coefficients represent the influence 

of each component when the other component is held at zero (i.e., the intra-industry trade 

coefficient represents its influence when there are no veto players, and the veto players 

coefficient represents its effect when there is no intra-industry trade). 

[Table 2 about here] 

 The interaction term is not significant in any of the models in Table 2, suggesting that 

neither variable conditions the impact of the other. However, an examination of conditional 

marginal effects remains necessary to determine the potentially varying influence each has over 

the range of the other (e.g., Braumoeller 2004; Brambor et al. 2006; Kam and Franseze 2007). 

Figure 1 demonstrates the interaction effect of intra-industry trade and higher veto players on 

each of our PTA variables. Marginal effect graphs of intra-industry trade (from Models 8, 10, 

and 12, represented by the upper-left, upper-center, and upper-right graphs, respectively, in 

Figure 1) are flat, suggesting that its influence does not depend on the extent of veto players, as 

we predict in hypothesis 2. In model 12 (looking only at customs unions and higher levels of 

integration), there is actually a visibly increasing influence of intra-industry trade as veto players 

increase, although the statistical impact remains flat. 

[Figure 1 about here] 
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 The lower-left, lower-center, and lower-right graphs in Figure 1 demonstrate the impact 

of veto players conditional on intra-industry trade.32 As with the impact of intra-industry trade 

conditional on the extent of veto players, the influence of veto players appears flat over a 2 

standard deviation range of intra-industry trade, suggesting that the overall impact of both intra-

industry trade (a willingness factor) and veto players (an opportunity factor) operate 

independently of each other.33 

 Finally, coefficients for control variables in all models look generally the way we expect. 

PTA formation is less likely when dyadic trade composes a larger proportion of the less 

dependent state's GDP. More democratic dyads appear more likely to form agreements, as do 

allies, less distant states, and joint members of GATT or the WTO. Dyads with one major power, 

and richer dyads (the latter represented by the GDP of the poorer dyad member) appear less 

likely to join PTAs, although this result may be, in part, an artifact of the fact that the US and 

Russia only recently began signing these agreements in significant numbers. The occurrence of 

MIDs appears largely unconnected to PTA formation, suggesting that militarized disputes are not 

necessarily hindrances to economic cooperation.34 As expected given the conspicuous case of the 

EU, European dyads appear generally more likely to form PTAs. 

Conclusion 
 Our results suggest that the nature of trade influences the likelihood of entrance into 
                                                
32 We interpret both sides of the interaction in accordance with the recommendation of Berry, Golder, and Milton 
(2010). 
33 In robustness checks available from the authors, we invert the higher veto players measure in order to more easily 
address whether higher levels of both intra-industry trade and veto players would mitigate the influence of the other. 
Results are consistent in these robustness checks; it appears that intra-industry trade and higher veto players have 
consistent influences on PTA formation regardless of the level at which the other variable is held. 
34 This result should be interpreted modestly, given that our MID variable includes very low-level disputes such as 
the mere threat or display of force. Even many uses of force are arguably minor, consisting of bloodless seizures of 
commercial vessels. 
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preferential trade agreements. More generally, we find evidence that domestic support, which we 

characterize as willingness to enter PTAs, operates along with the previously highlighted 

institutional constraints such as veto players, which we characterize as opportunity to impede 

PTAs. Our results have important implications for the study of economic agreements, as we find 

that the nature of pre-existing trade is an important determinant of future preferential 

liberalization. Perhaps more importantly, we find that, although conventional wisdom regarding 

intra-industry trade and PTA formation may reach correct conclusion regarding the direction of 

the relationship, the actual causal mechanisms connecting these phenomena are not as simple as 

previous work suggests. In fact, our argument suggests that PTAs arise when intra-industry trade 

is high because competitive firms attempt to maintain or increase global competitiveness, while 

potentially also seeking to isolate themselves from more competitive third parties. 

 Accordingly, of particular interest for future research is the implication of our argument 

that PTA formation due to intra-industry trade might complement multilateral protectionism 

(e.g., Levy 1997). Previous research has shown that intra-industry trade, in some circumstances, 

may hinder multilateral liberalization (e.g., Kono 2009). PTAs may be attractive options to firms 

engaging in intra-industry trade when they are inefficient relative to third parties because 

preferential trade agreements would enable these firms to benefit further from economies of 

scale, while maintaining or even increasing trade barriers against firms in non-member states. 

However, assuming that PTAs lead to productivity gains, perhaps less developed countries can 

utilize them in a manner similar to outward-looking import substitution industrialization (ISI) to 

protect infant industries. PTAs in these cases might constitute short- to medium-term 

protectionism, yet they may also be “building blocks” to later multilateral liberalization. 
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 Our results also carry implications for the study of international cooperation and conflict 

resulting from trade patterns. For example, third parties may raise trade barriers in response to 

PTAs to which they are not a part in order to protect their firms from the productivity gains of 

firms within PTA members. Terms-of-trade competition could even drive the formation of rival 

PTAs in a pattern resembling an arms race, potentially fostering political—and, ultimately, 

militarized—conflict between PTA members and non-members. In fact, the link between intra-

industry trade, PTA formation, and terms-of-trade competition could be behind the results found 

by Mansfield and Pevehouse (2000) that “peace through trade” follows only within PTAs. Future 

studies should examine these, and other related possibilities that emerge from our findings about 

the relationships between intra-industry trade, veto players, and economic integration. 
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Table 1: Rare evens logit results for intra-industry trade, veto players, and the formation of preferential trade 
agreements 
 Any PTA FTA, CU, EU, CM CU, EU, CM 
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Intra-industry trade index 3.421*** 1.527** 3.468*** 1.854*** 4.745*** 3.713*** 
 (0.218) (0.478) (0.223) (0.433) (0.245) (0.365) 
Third-party PTA dyads 0.455*** 0.295*** 0.506*** 0.346*** 0.211*** 0.0391 
 (0.0480) (0.0478) (0.0530) (0.0535) (0.0516) (0.0488) 
Higher veto players -2.454*** -2.536*** -2.351*** -2.453*** -3.079*** -3.230*** 
 (0.175) (0.244) (0.182) (0.255) (0.231) (0.353) 
Lower dependence  -20.04  -32.25***  -28.27** 
  (10.78)  (9.564)  (8.943) 
Lower GDP  -0.219***  -0.222***  -0.285*** 
  (0.0294)  (0.0302)  (0.0388) 
One major power  -1.126***  -1.124***  -1.094*** 
  (0.143)  (0.146)  (0.188) 
Two major powers  -1.405  -1.301  -0.865 
  (0.859)  (0.878)  (0.654) 
Lower polity score  0.0677***  0.0652***  0.0672*** 
  (0.00677)  (0.00686)  (0.00901) 
Alliance  1.876***  1.858***  2.065*** 
  (0.0870)  (0.0905)  (0.112) 
MID  -0.228  -0.159  -0.386 
  (0.291)  (0.293)  (0.383) 
Joint GATT/WTO membership  0.242**  0.318***  0.497*** 
  (0.0789)  (0.0822)  (0.103) 
(ln) Distance  -0.199***  -0.204***  -0.187*** 
  (0.0123)  (0.0127)  (0.0153) 
European dyad  0.282*  0.341**  0.231 
  (0.119)  (0.119)  (0.145) 
Years since onset -0.0281 0.0573** -0.0352 0.0488* -0.0787** -0.00581 
 (0.0201) (0.0212) (0.0206) (0.0217) (0.0279) (0.0289) 
Years since onset2 -0.00269** -0.00548*** -0.00231* -0.00502*** 0.00221 0.000818 
 (0.00102) (0.00112) (0.00104) (0.00114) (0.00157) (0.00164) 
Years since onset3 6.61e-05*** 0.000103*** 6.12e-05*** 9.66e-05*** -4.04e-05 -3.05e-05 
 (1.41e-05) (1.60e-05) (1.43e-05) (1.63e-05) (2.35e-05) (2.49e-05) 
Constant -7.029*** -1.856** -7.478*** -2.248*** -5.635*** 0.376 
 (0.374) (0.565) (0.415) (0.601) (0.374) (0.661) 
Observations 179835 173724 178796 173724 179835 173724 
Prob χ2 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05, two-tailed tests 
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Table 2: Rare evens logit results for intra-industry trade, veto players, and the formation of preferential trade 
agreements, including interaction with veto players 
 Any PTA FTA, CU, EU, CM CU, EU, CM 
 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12 
Intra-industry trade index 3.780*** 1.710* 3.938*** 2.092** 4.160*** 3.040*** 
 (0.416) (0.705) (0.427) (0.699) (0.441) (0.597) 
Third-party PTA dyads 0.456*** 0.295*** 0.508*** 0.346*** 0.206*** 0.0382 
 (0.0480) (0.0478) (0.0531) (0.0535) (0.0515) (0.0490) 
Higher veto players -2.422*** -2.525*** -2.308*** -2.438*** -3.185*** -3.327*** 
 (0.181) (0.249) (0.187) (0.261) (0.244) (0.366) 
IIT X veto players -0.919 -0.432 -1.202 -0.581 1.857 2.527 
 (0.976) (1.536) (0.998) (1.492) (1.086) (1.413) 
Lower dependence  -19.66  -31.71***  -33.26*** 
  (11.05)  (9.503)  (9.405) 
Lower GDP  -0.219***  -0.222***  -0.291*** 
  (0.0294)  (0.0303)  (0.0392) 
One major power  -1.125***  -1.122***  -1.126*** 
  (0.144)  (0.146)  (0.189) 
Two major powers  -1.413  -1.311  -0.857 
  (0.858)  (0.876)  (0.659) 
Lower polity score  0.0677***  0.0652***  0.0663*** 
  (0.00678)  (0.00687)  (0.00908) 
Alliance  1.875***  1.858***  2.064*** 
  (0.0870)  (0.0906)  (0.112) 
MID  -0.227  -0.158  -0.385 
  (0.291)  (0.293)  (0.382) 
Joint GATT/WTO membership  0.243**  0.319***  0.494*** 
  (0.0787)  (0.0820)  (0.103) 
(ln) Distance  -0.198***  -0.204***  -0.189*** 
  (0.0124)  (0.0128)  (0.0154) 
European dyad  0.283*  0.342**  0.208 
  (0.119)  (0.119)  (0.146) 
Years since onset -0.0278 0.0574** -0.0348 0.0490* -0.0792** -0.00740 
 (0.0201) (0.0212) (0.0206) (0.0217) (0.0279) (0.0291) 
Years since onset2 -0.00270** -0.00548*** -0.00233* -0.00503*** 0.00224 0.000946 
 (0.00103) (0.00112) (0.00105) (0.00115) (0.00157) (0.00165) 
Years since onset3 6.63e-05*** 0.000103*** 6.14e-05*** 9.68e-05*** -4.10e-05 -3.24e-05 
 (1.41e-05) (1.61e-05) (1.44e-05) (1.63e-05) (2.35e-05) (2.50e-05) 
Constant -7.044*** -1.866*** -7.501*** -2.263*** -5.588*** 0.505 
 (0.376) (0.566) (0.417) (0.604) (0.373) (0.669) 
Observations 179835 173724 178796 173724 179835 173724 
Prob χ2 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05, two-tailed tests 
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Figure 1. 

 


