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Empleabilidad

Granovetter (1960) entrevistó a muchas personas que
recientemente habian cambiado de trabajo. La mayoŕıa de las
personas lo hizo mediante contactos personales, pero no
directos sino conocidos.

Los sociologos raionalizan esto suponiendo que los contactos
cercanos tienen la misma información y solo los contactos
menos directos traen nueva información (oportunidades, etc.).

Granovetter formaliza esto mostrando que la mayoŕıa de los
contactos que resultaron en trabajos son puentes locales
débiles.
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Puentes y puentes locales

3.2. THE STRENGTH OF WEAK TIES 51
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Figure 3.4: The A-B edge is a local bridge of span 4, since the removal of this edge would
increase the distance between A and B to 4.

Bridges and Local Bridges. Let’s start by positing that information about good jobs is

something that is relatively scarce; hearing about a promising job opportunity from someone

suggests that they have access to a source of useful information that you don’t. Now consider

this observation in the context of the simple social network drawn in Figure 3.3. The person

labeled A has four friends in this picture, but one of her friendships is qualitatively different

from the others: A’s links to C, D, and E connect her to a tightly-knit group of friends who

all know each other, while the link to B seems to reach into a different part of the network.

We could speculate, then, that the structural peculiarity of the link to B will translate into

differences in the role it plays in A’s everyday life: while the tightly-knit group of nodes A, C,

D, and E will all tend to be exposed to similar opinions and similar sources of information,

A’s link to B offers her access to things she otherwise wouldn’t necessarily hear about.

To make precise the sense in which the A-B link is unusual, we introduce the following

definition. We say that an edge joining two nodes A and B in a graph is a bridge if deleting

the edge would cause A and B to lie in two different components. In other words, this edge

is literally the only route between its endpoints, the nodes A and B.

Now, if our discussion in Chapter 2 about giant components and small-world properties

taught us anything, it’s that bridges are presumably extremely rare in real social networks.

You may have a friend from a very different background, and it may seem that your friendship

is the only thing that bridges your world and his, but one expects in reality that there will

Un enlace es un puente local si eliminarlo aumenta en en tres
o más la distancia entre los nodos.



Enlaces fuertes y débiles

52 CHAPTER 3. STRONG AND WEAK TIES
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Figure 3.5: Each edge of the social network from Figure 3.4 is labeled here as either a strong
tie (S) or a weak tie (W ), to indicate the strength of the relationship. The labeling in the
figure satisfies the Strong Triadic Closure Property at each node: if the node has strong ties
to two neighbors, then these neighbors must have at least a weak tie between them.

be other, hard-to-discover, multi-step paths that also span these worlds. In other words, if

we were to look at Figure 3.3 as it is embedded in a larger, ambient social network, we would

likely see a picture that looks like Figure 3.4.

Here, the A-B edge isn’t the only path that connects its two endpoints; though they may

not realize it, A and B are also connected by a longer path through F , G, and H. This kind

of structure is arguably much more common than a bridge in real social networks, and we

use the following definition to capture it. We say that an edge joining two nodes A and B

in a graph is a local bridge if its endpoints A and B have no friends in common — in other

words, if deleting the edge would increase the distance between A and B to a value strictly

more than two. We say that the span of a local bridge is the distance its endpoints would

be from each other if the edge were deleted [190, 407]. Thus, in Figure 3.4, the A-B edge is

a local bridge with span four; we can also check that no other edge in this graph is a local

bridge, since for every other edge in the graph, the endpoints would still be at distance two if

the edge were deleted. Notice that the definition of a local bridge already makes an implicit

connection with triadic closure, in that the two notions form conceptual opposites: an edge

is a local bridge precisely when it does not form a side of any triangle in the graph.

Local bridges, especially those with reasonably large span, still play roughly the same



Relación entre puentes locales y enlaces débiles

El concepto de puente local es una caracteŕıstica global del
grafo. Para verificarlose necesita conocer todo el grafo. El
concepto de enlace fuerte o débil es una caracteŕıstica local.

La clave para relacionar estos dos caracteŕısticas de un grafo
es el concepto de clausura triádica.



Clausura triádica

Clausura triádica. Cuando dos personas tiene un amigo en
común pero ellas mismas no lo son, existe una posibilidad alta
de que se vuelvan amigas. En redes sociales la propiedad de la
clausura triádica es común.

El coeficiente de aglomeración local es una forma de
cuantificar el concepto de clausura triádica.

Bearman y Moody [2004]. Suicide and friendship among
American adolescents. Encuentran que mujeres adolescentes
con menos coeficiente de aglomeración local son más
propensas a suicidarse.



Clausura triádica: fuerte

Decimos que A satisface la propiedad de clausura triádica
fuerte siempre que, A tenga dos enlaces fuertes con B y C,
existe un enlace entre B y C (de cualquier tipo).

Afirmación: Si un nodo en una red satisface la propiedad de
clausura triádica fuerte y tiene por lo menos dos vecinos con
enlaces fuertes entonces en cualquier puente local que este
involucrado, este debe ser un enlace débil.
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Fenómeno de pequeños mundos

Regularidad emṕırica: En promedio solo existen seis enlaces de
separación entre cualquier par de personas en el mundo.

Stanly Milgram (1960): Se eligieron aleatoriamente 296
personas y se les pidió que intentaran hacer llegar una carta a
una persona espećıfica (una persona en Boston). Las
instrucciones eran que la carta debeŕıa de pasar de mano en
mano entre amigos y con las mismas instrucciones hasta que
le llegara a la personas objetivo.
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Milgram (1960)
36 CHAPTER 2. GRAPHS

Figure 2.10: A histogram from Travers and Milgram’s paper on their small-world experiment
[391]. For each possible length (labeled “number of intermediaries” on the x-axis), the plot
shows the number of successfully completed chains of that length. In total, 64 chains reached
the target person, with a median length of six.

such short paths, was a striking fact when it was first discovered, and it remains so today.

Of course, it is worth noting a few caveats about the experiment. First, it clearly doesn’t

establish a statement quite as bold as “six degrees of separation between us and everyone

else on this planet” — the paths were just to a single, fairly affluent target; many letters

never got there; and attempts to recreate the experiment have been problematic due to lack

of participation [255]. Second, one can ask how useful these short paths really are to people

in society: even if you can reach someone through a short chain of friends, is this useful to

you? Does it mean you’re truly socially “close” to them? Milgram himself mused about this

in his original paper [297]; his observation, paraphrased slightly, was that if we think of each

person as the center of their own social “world,” then “six short steps” becomes “six worlds

apart” — a change in perspective that makes six sound like a much larger number.

Despite these caveats, the experiment and the phenomena that it hints at have formed

a crucial aspect in our understanding of social networks. In the years since the initial

experiment, the overall conclusion has been accepted in a broad sense: social networks tend

to have very short paths between essentially arbitrary pairs of people. And even if your six-



Microsoft Instant messaging
2.3. DISTANCE AND BREADTH-FIRST SEARCH 37

Figure 2.11: The distribution of distances in the graph of all active Microsoft Instant Mes-
senger user accounts, with an edge joining two users if they communicated at least once
during a month-long observation period [273].

step connections to CEOs and political leaders don’t yield immediate payoffs on an everyday

basis, the existence of all these short paths has substantial consequences for the potential

speed with which information, diseases, and other kinds of contagion can spread through

society, as well as for the potential access that the social network provides to opportunities

and to people with very different characteristics from one’s own. All these issues — and

their implications for the processes that take place in social networks — are rich enough

that we will devote Chapter 20 to a more detailed study of the small-world phenomenon and

its consequences.

Instant Messaging, Paul Erdös, and Kevin Bacon. One reason for the current em-

pirical consensus that social networks generally are “small worlds” is that this has been

increasingly confirmed in settings where we do have full data on the network structure. Mil-

gram was forced to resort to an experiment in which letters served as “tracers” through a

global friendship network that he had no hope of fully mapping on his own; but for other

kinds of social network data where the full graph structure is known, one can just load it

into a computer and perform the breadth-first search procedure to determine what typical



Fenómeno de pequeños mundos: Caracteŕısticas

Las dos caracteŕısticas principales son:
1 Diámetro pequeño.
2 Distancia promedio entre nodos pequeña (por ejemplo, la

distancia promedio en la red no dirigida de páginas web es: 3,1
y en el caso dirigido: 4,2).
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