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Figure 4: Pair- wise Text Similarity of Treaties by Year
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Table 1:  Pair-wise Similarity of Specific Categories in  
Active Treaties

1965 
sim

2015 
sim Change

Prop 
change Convergence

Associated 
Enterprises 0.794 0.859 0.065 0.082

Permanent 
Establishment 0.552 0.829 0.277 0.501

Director Fees and 
Remuneration of 
Top Officials 0.330 0.776 0.446 1.353 ++

Business Profits 0.562 0.765 0.203 0.361
Income from 

Employment 0.433 0.750 0.317 0.732 +
Mutual Agreement 

Procedure 0.261 0.744 0.482 1.848 ++
Capital 0.250 0.733 0.483 1.934 ++
Dividends 0.350 0.720 0.370 1.055 ++
Non-  

Discrimination 0.551 0.719 0.168 0.306
Residence 0.364 0.719 0.355 0.973 +
Income from 

Royalties 0.242 0.714 0.472 1.951 ++
Income from 

Immovable 
Property 0.189 0.695 0.507 2.682 ++

Persons Covered 0.322 0.677 0.355 1.103 ++
Exchange of 

Information 0.496 0.666 0.170 0.342
Interest 0.251 0.665 0.413 1.643 ++
Capital Gains 0.266 0.645 0.379 1.423 ++
Independent 

Personal Services 0.330 0.642 0.313 0.948 +
Government  

Service 0.302 0.625 0.324 1.071 ++
Entertainers and 

Sportspersons 0.464 0.612 0.148 0.320
Other Income 0.301 0.608 0.307 1.019 ++
Members of  

Diplomatic 
Missions 0.222 0.554 0.333 1.503 ++
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absolute and proportional terms. The table is ordered from most to 
least similar categories per our 2015 measurements.

Note that there is convergence across a range of categories. 
However, some categories are not becoming more similar, or even 
diverging. This suggests that there are particular legal provisions that 
are becoming more similar and that the effects are not driven just by 
increasing standardization of legal language generally. If our results 
were due to all language becoming more similar, we would see equal 
increases in similarity across categories. We mark in the table areas that 
have experienced significant convergence over the tested period (props 
sim above 0.5, marked with “+”; or above 1.0 marked with “++”), or 
divergence (prop sim below zero, marked with “- ”). All categories show-
ing significant convergence are all highly statistically significant with 
standard errors clustered by year.

Next, we look at convergence by country income classification. 
In Figures 5, 6, and 7, below, we show these convergences. We see that 
treaty language is converging for all of these classes.

1965 
sim

2015 
sim Change

Prop 
change Convergence

General Definitions 0.518 0.515 – 0.003 – 0.005 – 
Territorial Extension 0.585 0.459 – 0.127 – 0.217 – 
Pensions 0.386 0.446 0.060 0.154
Taxes Covered 0.309 0.435 0.127 0.411
Double Taxation 

(Exemption 
Method) 0.230 0.401 0.171 0.744 +

Shipping, Water-
ways Transport, 
and Air Transport 0.280 0.387 0.107 0.380

Students 0.450 0.381 – 0.069 – 0.154 – 
Termination 0.383 0.339 – 0.043 – 0.113 – 
Assistance in the 

Collection of 
Taxes 0.177 0.288 0.111 0.627

Double Taxation 
(Credit Method) 0.152 0.275 0.123 0.812

Entry Into Force and 
Implementation 0.345 0.260 – 0.085 – 0.248 – 

Table 1:  (continued)
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Figure 5:  Pair- wise Text Similarity of Active Treaties by Year, 
with Two High- Income Parties

Figure 6:  Pair- wise Text Similarity of Active Treaties by Year, 
One High and One Low- Income Party
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Figure 7:  Pair- wise Text Similarity of Active Treaties by Year, 
Two Low- Income Parties

B. Which Model Treaties Are the Most Influential?

This section provides evidence on which model treaties have the larg-
est impact (in terms of text content) on bilateral treaties.

Figure 8, below, shows the trends in similarity of active treaties 
to the three models: OECD, United Nations, and United States (simi-
larity is measured against all models that have been ever introduced by 
any particular institution). It is possible to identify discrete jumps when 
the various actors introduce new models. A discrete jump upwards 
means that the new model is more similar to the existing stock of trea-
ties. A discrete jump downwards means that the new model is less sim-
ilar to the existing stock of treaties. On average, recent active treaties 
are most similar to the OECD and U.N. Treaties.

Interestingly, in recent years active treaties seem to be slightly 
more similar to the latest U.N. Model (though the difference of similarity 
to the OECD Model is negligible). As we discuss further below, the intro-
duction of a new U.N. Model seems to have little short- term effect on 
treaties adopted following the introduction of the model. On the other 
hand, it seems that existing treaty practices, as well as the OECD Model, 
very slowly converge towards U.N. legal language. This possibly suggests 



178 Florida Tax Review [Vol 24:1

a very slow process of abandoning favoritism of residence- based taxation 
for source- based taxation, even among OECD countries. This requires 
further investigation, which is beyond the scope of this Article.

In Figures 9, 10, and 11, below, we look at new treaty similarity 
to the collection of models in our comparison corpus. The 1963 OECD 
Model was most influential initially, but the 1977– 1998 models have 
also been very influential. Treaties are quite consistent in their similar-
ity to the U.N. Models. The U.S. Models are all quite different from 
each other, especially the 2016 U.S. Model.

We next turn to the question of whether the introduction of a 
new model treaty has an observable effect on actual treaty drafting in 
the short-  to medium- term.

Figure 12, below, plots the relative similarity of newly concluded 
treaties to the newest model, relative to the previous model. Formally, this 
is the average cosine similarity of treaties concluded in a year to the new 
model, divided by the average cosine similarity of those treaties to the old 
model. The dots show the average relative similarity of treaties concluded 
in each of 24 months before and after the introduction of a new model, 
separately for the OECD, United Nations, and U.S. models. An increase 
in the measure after the treaty means that new treaties are following the 

Figure 8:  Average Similarity of Treaties in Force to Model 
Treaties
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Figure 9: Similarity of New Treaties to OECD Models

Figure 10: Similarity of New Treaties to U.N. Models
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new model, in the sense that they are more similar to the new model. In 
contrast, an upward- sloping pre- trend would indicate that the new model 
is responding to pre- existing trends in tax treaty language.

In the context of new OECD Models, the response is sloped 
upwards following introduction of the model. This suggests a convergence 
over time of newly concluded treaties towards new OECD Models. The 
increase in relative similarity to the new model, relative to the old model, is 
statistically significant (p = .03 with clustering by treaty year, and p = .06 
with clustering by model). It is therefore reasonable to conclude that the 
introduction of OECD Models has an effect on new treaty drafting.

In contrast, we see no significant trend before or after new mod-
els for the U.N. Models or the U.S. Models. In the context of new U.S. 
Models, one notices an upward- sloping pre- trend. This suggests that the 
new model is responding to pre- existing trends in treaty changes. Indeed, 
some commentators have suggested that the U.S. Model is sometimes 
revised to conform with existing OECD practices.79

79. Omri Marian & Yariv Brauner, United States, in DePARtuReS 
fRom the oeCD moDel AnD CommentARieS: ReSeRvAtionS, oBSeRvAtionS AnD 
PoSitionS in eu lAw AnD tAx tReAtieS 537 (Guglielmo Maisto ed., 2014).

Figure 11: Similarity of New Treaties to U.S. Models
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Figure 12:  Relative Similarity to New Models Relative to Old 
Models, by Conclusion Year



Figure 12: (continued)

Table 2: Change in Similarity After Each Model

Model & Year Change in Similarity

OECD 1977 − 0.0263
OECD 1992 − 0.0007
OECD 1996 −0.0014
OECD 1998 − 0.0001
OECD 2000 −0.0076
OECD 2003 − 0.0055
OECD 2005 −0.0016
OECD 2008 −0.0014
OECD 2010 −0.0043
OECD 2014 −0.0018

To round out this analysis, we looked at the change in similar-
ity computed for each new model. Table 2 gives, for each new model, 
the similarity of its new model, minus the similarity of the previous 
model, for the tax treaties enacted in the interim. A positive number 
means that the model is “following” new innovations in the treaties. But 
we see they are almost all negative, meaning that models try to break 
new ground— they are leaders rather than followers.
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Figure 13: Influential Models

Model & Year Change in Similarity

U.N. 2001 −0.0014
U.N. 2011 −0.0004

U.S. 1977 −0.0008
U.S. 1981 −0.0034
U.S. 1996 −0.0211
U.S. 2006 −0.0137
U.S. 2016 −0.1491

Average −0.0198

Next, we look at the relative similarity of treaties to each model, 
relative to the previous model, separately for each model. This is a 
monthly, rather than annual, analysis, so we can look at models that were 
released somewhat close to each other. We can use this metric to iden-
tify the influential models, as well as unpopular models. Influential mod-
els include the OECD’s 1977, 1992, 2005, 2008, 2010, and 2014 models, 
and the U.S. 1996 Model. Models that caused a backlash include the 
OECD 2003 model and the U.S. 2006 Model.

Table 2: (continued)



Figure 14: Unpopular Models

Figure 13: (continued)
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Figure 14: (continued)

Next, we look at the simple question of whether joining the 
OECD has an impact on similarity to the OECD Model. Since each 
treaty has two parties, there are actually two potential experiments here: 
one party joining versus a second party joining. In Figure 15 we show 
these effects in an event study framework. We can see that one party 
joining the OECD does not have much of an effect on similarity to the 
OECD Model. The second party joining actually seems to have a neg-
ative effect. This suggests that joining the OECD, by itself, is not a major 
factor driving the influence of that model. This leaves room to explore 
the effect of particular actors within the OECD on OECD positions.

Finally, we are interested in similarity to the London and Mex-
ico Models. This analysis was done using the same method as for the 
other models. The similarity over time is reported in Figure 16. We see 
that early on, both models were equally similar to treaty text. But since 
the 1970s, the Mexico Model is more similar. We find a similar trend 
when the treaty parties are divided up by their relative income classes. 
This is another counterintuitive trend that suggests there may be some 
movement towards source taxation over time.
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Figure 15:  Effect of Joining OECD on Treaty Similarity to 
OECD Model
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Figure 16: Text Similarity to London Model and Mexico Model

v. discussion

A. The Institutional Aspect

Our empirical investigation has important implications to the interna-
tional tax regime debate. Most obviously, the empirical findings paint 
the OECD as the institutional standard- setter in international tax treaty 
drafting, at least in the short-  to medium- term. Even though its tax policy 
recommendations are not binding, countries seem to defer to OECD 
drafting preferences.

The conclusion on the OECD influence should be qualified. As 
mentioned, the U.N. Model seems to be just as similar, in the long term, 
to active treaties. There are various ways to interpret this. First, that the 
OECD Model, over time, adopted U.N. policies. Such an argument would 
be supported by the fact that the Mexico Model is more similar than the 
London Model to existing treaties. This would suggest the trend towards 
source taxation is the prevailing policy choice.

Another explanation is that the various models simply copy each 
other over time so that the OECD Model not only affects drafting of real 
treaties but also the drafting of other models. Or that the models simply 
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influence each other in an endless feedback loop. Such issues may be 
an interesting area for future research.

Finally, there is the possibility that it means nothing. The lan-
guage is just that— language— but it is not the actual law. What we are 
viewing is a simple convergence in form but not in substance. This is 
discussed at length in the next subpart.

B. The Normative Implications

The fact that countries seem to defer to OECD drafting does not mean 
that a customary international law of taxation exists, because we can-
not conclude the countries act the way they do under a sense of legal 
obligation. At most one could conclude (though not necessarily, as dis-
cussed below) that there is some sort of international law of taxation, 
which seems to be formalized in the legal language of treaties. Legal 
comparatists may even reject this limited conclusion, though, because 
there are various ways to interpret the observed convergence of 
language.

Functional comparatists are likely to ascribe great significance 
to the observed convergence in language. They would probably argue 
that the convergence is both substantive and desirable as a normative 
matter. More specifically, if countries are free to adopt whatever tax 
rules they wish, a high level of variance in tax treaty language is 
expected. The reason is that in tax treaty negotiations, countries will 
try to adopt the position that best serves their national interest.80 Each 
pair of countries presents a different set of negotiating circumstances. 
For example, one country may be a net capital exporter in relation to 
one treaty partner but a capital importer in relation to another. A coun-
try may hold a strong negotiating position vis- à- vis one treaty partner 
(for example, due to economic size) but a weak stance against another. 
Different pairs of countries may present varying levels of kinship or ani-
mosity, whether diplomatic or cultural. Given the varied sets of circum-
stances applicable to each particular treaty, it is reasonable to expect a 
high level of variance among treaties. Our findings, however, point to 
convergence in legal language, which may suggest that countries are 
guided by transnational legal considerations.81 In the alternative, our 

80. Tsilly Dagan, The Tax Treaties Myth, 32 n.Y.u. J. int’l l. 
& Pol. 939, 949 (2000).

81. Supra Figure 4.
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findings may indicate that the OECD Model is simply the manifesta-
tion of the “best,” most efficient rules, which is why countries choose 
to adopt it.

Cultural comparatists would be more skeptical. For them, the 
convergence of legal language means little. Different countries interpret 
the same legal phrases differently. The convergence of language does 
not mean the convergence of actual law. This does not mean that the 
finding of convergence is useless. Rather, the finding calls for further 
inquiry into how similar language is interpreted differently and into how 
taxpayers (and governments) benefit or suffer from varying interpreta-
tion of the same terms. Identifying convergence in form in particular 
areas, and disagreement in practice, will help focus international efforts 
of coordination where they are most needed.

Finally, from the point of view of critical theory of compara-
tive law, the convergence of language likely represents a form of mod-
ern imperialism by which powerful players impose their preferred legal 
standards of international taxation on weaker or marginalized actors in 
the world economy. The practical project stemming from such evidence 
should be to fight it and economically liberate the weak from the eco-
nomic stronghold of the powerful.

Whichever approach one prefers, the empirical data presented 
in this Article offers a firm launching pad for a discussion on the role of 
international institutions in international taxation and suggests 
approaches for institutional reform and improvement.

vi. conclusion

In this Article, we used natural language processing to explore the con-
vergence in bilateral tax treaties of the past 60 years. We find clear evi-
dence that, overall, treaty language is converging.

We find that convergence in legal language is most clearly 
observed in the context of intercompany pricing, taxation of cross- border 
business income, and in the context of mutual agreement procedures.82 
The lowest levels of convergence are observed in connection with cer-
tain definitional issues (such as the taxes and the geographical extent to 
which treaties apply), on the question of how to relieve double taxation, 
as well as in the context of assistance in collection of taxes.83

82. Supra Table 1.
83. Id.
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We also explored the institutional aspect of consensus building 
in tax treaties. We find the OECD Model to be the most influential model. 
In the years following the adoption of a new OECD Model there is a 
clear trend of convergence in newly adopted bilateral tax treaties towards 
the language of the new OECD Model.84 This suggests that the OECD 
plays an important role in facilitating international legal consensus on 
tax matters through the publication of its model treaty.

We also find that model treaties published by the U.N. have his-
torically had little observable effect in the short-  to medium- term.85 
However, current treaty practices seem to align themselves with the U.N. 
Model of 2011 more than with the OECD Model.86 It is therefore rea-
sonable to accept an argument according to which U.N. tax policies may 
have a long- term effect, representing a slow shift from residence to 
source- based taxation, even among developed countries.

Some may see our findings as supporting the argument that an 
international legal regime exists— a result of an efficient competition 
among legal models. Others may argue that further exploration is 
required in order to understand how specific legal terms are actually 
applied in practice. While a critical view of the findings would suggest 
the existence of an imperial project led by Western industrialized nations 
to impose their taxing standards on international trade and investment.

Overall, we believe our findings support the argument that a for-
mal trend towards international legal consensus exists, at least on cer-
tain matters, and that the OECD is the institutional source of the 
consensus building process. The OECD seems to play an effective role 
as a quasi- formal international tax organization on tax treaty matters. 
What the implications are of this formal convergence in language is a 
more nuanced question that is left for future research.

84. Supra Figure 13.
85. Supra Figure 12.
86. Supra Figure 8.


