6

Gustavo De Santis, Mauro Maltagliati and Silvana Salvini 

A measure of the distance between countries ...
5

A measure of the distance between countries based on individual data
Una misura della distanza tra paesi su dati individuali
Gustavo De Santis, Mauro Maltagliati and Silvana Salvini

Abstract We present a new method for evaluating the relative distance between any two countries, among several, on the basis of individual data. First, clusters of respondents are formed and the proportions of each country’s respondents who belong to the various clusters are calculated. Assuming that respondents in the same cluster are similar to one another, and that two countries are close to each other when their nationals distribute similarly among clusters, the Euclidean distance between the observed distributions provides a measure of the distance between countries. The method is applied to the 21 European countries of the WVS (World Value Survey) for the years 1994-2007, first by “domain” (opinions and attitudes on, e.g., religion, politics, and family), and then globally.
Abstract Presentiamo un nuovo metodo per valutare la distanza relativa tra due paesi, in un gruppo di N, sulla base di dati individuali. Si formano cluster, e si calcola la distribuzione degli intervistati di ogni paese tra i vari cluster. Con due ipotesi (coloro che si trovano in uno stesso cluster sono simili tra loro, e due paesi sono simili tra loro se hanno analoghe distribuzioni dei propri nazionali tra i vari cluster), la distanza (Euclidea) tra le distribuzioni fornisce una misura della distanza tra paesi. Il metodo è applicato ai 21 paesi Europei del WVS (World Value Survey) per gli anni 1994-2007, sia separatamente per ambito (opinioni e attitudini su, ad es., religione, politica e famiglia), sia globalmente, su tutte le variabili manifeste usate per tutti i domini.
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1 Individual data and country distance
Countries are frequently classified on the basis of geographical criteria (e.g., eastern European) or aggregate (e.g., average) measures: developed, familistic, social democratic (Esping-Andersen, 1996), etc. This paper explores the possibility of forming homogeneous groups of countries using individual data, and focusing on the distribution, and not the average, of individual characteristics.

We tested our method on the WVS dataset (World Value Survey; http://www.worldvaluessurvey.org/). It contains five waves of (basically) the same survey for the years 1981-2007, but in this paper we only considered the latest three waves (1994-2007), with about 39,000 respondents from 21 European countries, although not all countries (or all questions) are present in all of the waves.
There are about 1000 questions overall, relative to topics that range from the importance of religion to gender roles, participation in social or political life, etc. A few scholars have argued that these are the most important variables in a post-industrial, post-materialistic world (Inglehart 1971, 2008), in the midst of its second demographic transition (Sobotka 2008; Lesthaeghe 2011). According to this line of thinking, human choices, which includes demographic choices (e.g., fertility and couple formation and dissolution), are driven more by value orientations, personal feelings, and opinions than by “hard facts” (e.g., income and employment). Those who do not (fully) share this point of view can simply take the following as an example of how the proposed approach works. The method can be broken down into the following steps:

1) focus on a few (in our case, nine), presumably relevant dimensions (or domains: basically, latent variables), such as religious attitudes or (the importance attributed to) the family;
2) select a few observable indicators that can (somewhat arbitrarily) be associated with each latent dimension;

3) for each dimension, form clusters of respondents based on the answers given to those questions (observable variables) and on nothing else, and especially not on the respondents’ nationality;

4) calculate the distributions of nationals by cluster for each country in the dataset;
5) use these distributions to assess how close or how far apart any two countries are.
The final step assumes that:

a) all of the individuals who belong to the same cluster are similar to each other in that domain (e.g., politics) and different (and equally far) from those who belong to a different cluster,
b) the distribution of nationals among the clusters reveals something about the relative standing of (the citizens of) a country on that dimension, and the comparison of these country-specific distributions of nationals indicates how close or how far apart any two countries are.
It is important to note that these clusters do not need to be “labelled” (more or less materialistic, right- or left-winged, etc.) nor is any assumption introduced on the relative distance between clusters: individuals are either similar, if they belong to the same cluster, or different. 

We tested the method by checking whether assumedly homogeneous countries appeared to be homogeneous also with our method: i) the Mediterranean countries (actually, only Italy and Spain), ii) the Nordic countries (Finland, Norway, and Sweden), and iii) the Baltic countries (Lithuania, Latvia, and Estonia).
2 Latent and manifest variables: the example of happiness
We identified nine domains (latent variables) in the WVS dataset with a sufficient number of manifest indicators: 1) ethics; 2) family (traditional view of); 3) friends and associations (importance attributed to); 4) gender attitudes (ideas and attitudes regarding gender roles); 5) happiness/health (subjective feeling/evaluation of); 6) politics; 7) religion; 8) self (care of, and reliance on, one’s self); 9) work. For each of these latent variables we selected the corresponding observable indicators. As for religion, for instance, one of the questions was “How important is religion in your life”, with the possible answers: 1) very, 2) rather, 3) not very, 4) not at all. Overall, we considered 58 manifest variables of this type, all with closed answers (and, from our perspective, answers can be either identical or different: for instance, we do not consider “very important” closer to “rather” than to “not at all important”)
Table 1: Distribution of respondents by country and cluster (21 European countries, Domain=Happiness, Clusters=3) and corresponding Euclidean distances between countries 
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Note The numbers of the clusters are conventional: the only important thing is whether respondents belong to the same cluster or not. Source: own elaborations on WVS data, 1994-2007.

Let us consider a specific domain in detail: happiness (all other domains are treated similarly). On the basis of the four elementary variables (which we deemed to be) associated with the latent variable “subjective feeling of happiness and good health”, we formed clusters (using Ward - other methods, not shown here, lead to similar, although slightly worse, results). With three clusters, for instance, we obtained the values of Table 1. Its upper part tells us that, for instance, 45% of the Italian respondents belong to the first cluster, 8.6% to the second and 46.4% to the third, where, as mentioned, the labels only serve to distinguish clusters from one another. If these shares are interpreted as coordinates of a point (country) in an N-dimensional space, where N is the number of clusters (N=3 in the case of Table 1), the distance between two points (=countries) can be computed as a Euclidean distance, which in this case (“happiness”, 3 clusters) led us to the (symmetrical) matrix of Euclidean distances of the lower part of Table 1. This is a large matrix, but the essential information for our application is summarised in Table 2.
Table 2: Average distances between countries (All, Baltic, Mediterranean, and Nordic), and standard errors (21 European countries, Domain=Happiness, Clusters=3) 
	Countries
	Average
	Std.Err
	Obs

	All
	0.336
	0.200
	210

	Baltic
	0.060
	0.116
	3

	Mediterranean
	0.144
	0.200
	1

	Nordic
	0.057
	0.116
	3


Figure 1: Standardized distances between countries (All, Baltic, Mediterranean, and Nordic), by number of clusters (21 European countries, Domain=Happiness) 
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Note: Short distances (here measured in terms of standard errors) denote homogeneous groups.
Table 2 tells us that the average Euclidean distance between European countries is 0.336. The average distance within each of the predefined group of countries (the Mediterranean, and even more so, the Baltic and the Nordic) is largely lower, which indicates homogeneity. Absolute distances dk depend on the number of clusters that one forms
; conversely, standardized distances zk [=(dk-Ak)/k, where Ak=average distance and k=standard deviation with k clusters], in the best possible case, remain approximately the same, which means that the results are robust (Figure 1). This is essentially the case with the latent variable “happiness”: the three groups of countries do indeed appear to be (relatively) homogeneous, regardless of the number of clusters.
3 Other domains and global assessment 
With other domains we proceeded in the same way. Results (not shown here) vary. Sometimes they are good, that is they prove robust (independent of the number of clusters) and indicate group homogeneity: this happens, for instance, with social life (importance attributed to friends and to participation in associations of various kinds), self (importance attributed to one’s self), ethics (how justifiable unethical conducts can occasionally be), and gender attitudes (role attributed to men and women in family and society). With reference to the family (importance attributed to), only the Nordic and the Baltic countries appear to be homogeneous, within Europe, but the Mediterranean countries do not - which was rather unexpected (see, e.g., Reher, 1998).
Finally, as for politics (importance of, and personal political orientation), work (importance attributed to work in one’s life), and religion (strength of one’s religious feelings), unfortunately, the results turned out to depend on the number of clusters that we formed. With a sufficiently large number of clusters (10 or more) the Nordic countries form, once again, a fairly homogeneous group, while the others (the Mediterranean and the Baltic) do not appear particularly close to each other - not closer than any two European countries taken at random.

It is also possible to arrive at a global evaluation of how homogeneous the three groups of countries are. It suffices to consider all of the elementary variables together as manifest indicators of a (very) latent domain, which may be called “country values and orientations,” and to treat them in the usual way: form clusters of respondents, calculate the proportion of nationals who belong to the various clusters, and evaluate the distance between countries on the basis of these distributions (Figure 2).

Figure 2: Standardized distances within the Mediterranean, the Nordic and the Baltic countries by number of clusters. 20 European countries, dropping Switzerland (too few observations), Domain=ALL 

[image: image3]
Note: Short distances (here measured in terms of standard errors) denote homogeneous groups.

The proposed approach, together with the items that we selected from the World Value Survey of the years 1994-2009, suggests that the Baltic and the Nordic countries do indeed form a homogenous group: the average within-group distance is markedly lower than the average distance between European countries. Conversely, the Mediterranean countries (here only Italy and Spain) are not very peculiar in the European context, which contrasts with what scholars generally believe, on the basis, for instance, of family ties (Reher 1998) or welfare systems (Esping-Andersen 1996): their average within-group distance is just slightly below the “normal” distance between any two European countries taken at random.
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