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Teamsters Union leader Jimmy Hoffa is pictured in Chatanooga, Tenn. on 
Aug. 21, 1969.

AP Photo
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Introduction

Jimmy Hoffa was a prominent labor leader and fierce union organizer 
starting in the late 1930s and up through the 1960s. He rose through 
the ranks of the International Brotherhood of Teamsters to become its 
president, was eventually jailed, and barred from participating in union 
activities as a condition of a commutation by President Richard Nixon.1 
On July 30, 1975 he disappeared while waiting to meet with business 
associates who were well-known Mafia figures. He was officially declared 
dead by a Michigan probate court in 1982,2,3 and the mystery surrounding 
his disappearance has gone unsolved and has been turned into numerous 
books and two major motion picture films – one recent film was The 
Irishman. All these works, except for a handful of scholarly publications, 
have largely relied on suspects whose accounts have long since been 
debunked, leaving mystery and intrigue in their wake. 

At the time, there were many allegations of corruption within the 
Teamsters union and its close ties with the Mafia. Jimmy Hoffa famously 
squared off with senate counsel (and later Attorney General) Robert 
Kennedy during senate and Justice Department investigations into labor 
management and organized 
crime. Their feud was 
public. Hoffa was called 
to testify under oath 
before senate hearings in 
1957.  Caught in a famous 
photograph from those 
hearings, Hoffa is subtly 
giving Robert Kennedy the 
middle finger.

1  US Dept of Justice, (2017, July 5). Commutations Granted by President Richard Nixon (1969-1974). 
Retrieved from https://www.justice.gov/pardon/commutations-granted-president-richard-nix-
on-1969-1974

2  Oakland County Michigan Probate Court, court order, July 30, 1982.

3  UPI Archives. (1982, December 8). James R. Hoffa declared legally dead [News]. UPI News. https://www.
upi.com/Archives/1982/12/08/James-R-Hoffa-declared-legally-dead/5658408171600/

Jimmy Hoffa, right, talks with Robert F. Kennedy, left, 
counsel for the Senate Rackets Investigating Committee in 
Washington, D.C., Aug. 21, 1957.  (AP Photo)



2 The Jimmy Hoffa Case 45 Years Later
Using Social Network Analysis to Clarify the Mystery

Jimmy Hoffa was not a “made man” – an official member of the Sicilian 
Mafia – lacking the genetic pedigree required of its membership, but 
nonetheless his activities and interactions with the organization were 
representative of a very intimate association.4 Specifically, he often worked 
with organized crime when it was to the advantage of the union and its 
members. Although Hoffa was credited with keeping the Mafia in-check 
regarding union matters, Jack Goldsmith – a Hoffa scholar and Harvard 
Law professor – argues that Robert Kennedy’s assailing of Jimmy Hoff in 
the 1960s, and his eventual conviction and jail sentence unintentionally 
enabled organized crime to garner greater control of the Teamsters and its 
pension fund.

When Jimmy Hoffa attempted to return to the union presidency following 
his release from jail, it is believed the Mafia did not want him back in 
control given Jimmy’s tighter grip on the union’s business and its pension 
fund. Jimmy also threatened to expose the mob’s connections to the union 
and its use of the pension funds for loans that were beneficial to its corrupt 
plans and goals. As such, the Mafia set about plans to eliminate Jimmy 
Hoffa. 

This fact pattern is of interest to contemporary scholars and crescendos 
around one critical question: Who were the chief suspects and likely 
culprits? There are as many theories about the people behind the murder as 
there are stars in the sky.5 

In this paper, I assert that using objective data and applying social network 
analysis6 – a mathematical framework – can clarify the dynamics of a 

4  Moldea, D. (1978). The Hoffa Wars: Teamsters, rebels, politicians, and the mob. Paddington Press.

5  Darrach, A. (2019, December 13). Who didn’t kill Jimmy Hoffa. Columbia Journalism Review. https://
www.cjr.org/analysis/jimmy-hoffa-the-irishman.php

6  Social network analysis is the mathematical examination of the structure of networks that yields 
new insights and reveals non-obvious relationships from existing data that can drive research and 
investigative leads. 
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network engaged in conspiracy-based crimes.7,8,9  Academic literature 
is rife with examples of identifying cell leaders within terrorist networks 
or post-mortems on Enron using social network analysis.10,11,12 But this 
maybe one of the first academic papers to apply social network analysis to 
an unsolved cold case to identify key conspirators.

The first hurdle in executing this analysis was the lack of an objective 
dataset on Hoffa and his associated Mafia network.  As such, I generated 
a dataset that would be useful in social network analysis (SNA) modeling 
using three disparate and authoritative sources from:

• The Federal Bureau of Investigation’s Hoffa case file and made 
available to the public through the Freedom of Information Act; 

• The published book of a law school professor with direct ties, 
knowledge, and familiarity with the suspects in the case; and 

• The published work of a journalist who is considered a leading 
expert on the Mafia in Detroit where Jimmy Hoffa disappeared and 
held most of his business interactions.

As such, the paper draws upon three authoritative sources from top-notch 
scholarly and professional investigative work on the Hoffa disappearance.  
It then uses the power of mathematics and social network analysis on data 
from these sources to reexamine a cold case: probably a first-ever use of 
social network analysis for this purpose. This approach and methodology 
will help us place a spotlight on the likely culprits involved in the 
conspiracy to kidnap and murder Jimmy Hoffa.

7  Duijn, P. A. C., & Klerks, P. P. H. M. (2014). Social Network Analysis Applied to Criminal Networks: 
Recent Developments in Dutch Law Enforcement. Networks and Network Analysis for Defence and Securi-
ty, 121–159. https://doi.org/10.1007/978-3-319-04147-6_6

8  Duijn, P., Kashirin, V., & Sloot, P. (2014). The Relative Ineffectiveness of Criminal Network Disrup-
tion. Scientific Reports, 4(1), 4238. https://www.nature.com/articles/srep04238

9  Ferrara, E., De Meo, P., Catanese, S., & Fiumara, G. (2014). Detecting criminal organizations in 
mobile phone networks. Expert Systems with Applications, 41(13), 5733–5750. https://doi.org/10.1016/j.
eswa.2014.03.024

10  Ressler, S. (2006, July 1). Social Network Analysis as an Approach to Combat Terrorism: Past, 
Present, and Future Research. HOMELAND SECURITY AFFAIRS. https://www.hsaj.org/articles/171

11  Coffman, T. R., & Marcus, S. E. (2004). Pattern classification in social network analysis: A case 
study. IEEE Aerospace Conference Proceedings, 5, 3162–3175. https://doi.org/10.1109/AERO.2004.1368121

12  Campbell, W. M., Dagli, C. K., & Weinstein, C. J. (2013). Social Network Analysis with Content and 
Graphs. MIT Lincoln Laboratory Journal, 20(1), 62–81.
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Findings

An analysis of the Jimmy Hoffa network generated from data I develop 
from an FBI 1978 seventy-page chronology of events, Harvard Law 
professor Jack Goldsmith’s book In Hoffa’s Shadow, and Scott Burnstein’s 
book Motor City Mafia, suggests that three men are at the center of gravity 
in the disappearance and murder of Jimmy Hoffa.  All three men were 
members of Sicilian organized crime groups, one in Detroit, and two in 
New Jersey.  All three men were FBI key suspects at one time or another in 
the Hoffa investigation.  One suspect in particular had business dealings 
with Hoffa and stood to lose financially if Hoffa returned to power as 
president in the Teamsters Union. Additionally, one of the men was 
shot and killed on the street in New York City’s Little Italy, possibly for 
cooperating with the FBI about the Hoffa disappearance13 in exchange for 
a plea deal in a separate case of a Mafia-involved killing.

The three men are: 

• Anthony “Tony Pro” Provenzano, a mobster from New Jersey who 
frequently borrowed money from the Teamsters pension fund; 

• Salvatore “Sally Bugs” Briguglio, a mobster from New Jersey who 
was Tony Pro’s hitman; and finally 

• Anthony “Tony Jack” Giacalone, a Detroit mobster who was an 
associate of Hoffa. 

Photos of the Priority Suspects Identified by Social Network Analysis

  

13  Goldsmith, J. (2019) In Hoffa’s Shadow: A Stepfather, a Disappearance in Detroit, and My Search for the Truth 
Farrar, Straus, and Giroux publishing. New York. Pg. 247

Tony Pro (AP Photo) Sally Bugs (AP Photo) Tony Jack (FBI)
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All three were pursued by the FBI and the US Department of Justice in 
the Hoffa investigation, but asserted their 5th amendment right from self-
incrimination during a Detroit federal grand jury investigation into the 
Hoffa disappearance. The social network analysis metrics of all three men 
were the highest of anyone within the network suggesting the three men 
are likely to have had intimate knowledge of the disappearance even if 
they were not personally involved in the abduction. All three men are now 
deceased. 

Priority Suspects in Red identified using an SNA Archetype algorithm

Incidentally, Frank Sheeran, the man purported to be the culprit in the 
motion picture, The Irishman, ranked fairly low on the SNA metrics and 
thus is not likely involved in a significant way. Sheeran was prone to “say 
just about anything” according to his attorney and friend, Mr. Glenn Zeitz, 
and this observation is consistent with four different accounts Sheeran 
gave about Hoffa during his lifetime, none of which involved Sheeran.14 
Also, several leading Hoffa scholars, like Jack Goldsmith and Dan Moldea, 
have reviewed the evidence years ago and concluded Sheeran was not a 

14  Roig-Franzia, M. (Jan 14, 2020) “The Irishman tells us who killed Jimmy Hoffa. A lawyer with a 
secret trove of documents says the movie got it wrong.” The Washington Post, Style Section. Retrieved 
from <https://www.washingtonpost.com/lifestyle/>

Diagram 1 – Community detection algorithms identified several sub groups in Hoffa’s network, 
and Power Actors are shown in red, but are members of the purple mafia sub-group.
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suspect.15,16 Additionally, Frank Sheeran may have denied killing Hoffa 
and claimed to have only been involved with disposing of Hoffa’s body in a 
statement for an earlier book deal.17 The motion picture film is based upon 
a second book deal, I Heard You Paint Houses, where the author wrote 
what happened to Hoffa based upon conversations with Mr. Sheeran in 
his remaining years in which Sheeran may have been motivated by money 
to leave something to his family.18  Dan Moldea, one scholar of the Hoffa 
case, said Sheeran confessed to a murder he didn’t commit.19

15  Goldsmith, J. (2019, Sep 26). Jimmy Hoffa and ‘The Irishman’: A True Crime Story? The New York 
Review of Books. https://www.nybooks.com/daily/2019/09/26/jimmy-hoffa-and-the-irishman-a-true-crime-sto-
ry/

16  Goldsmith, J. (2019, Nov 26). Are the Claims in the New Film ‘The Irishman’ True? Lawfare. https://www.
lawfareblog.com/are-claims-new-film-irishman-true

17  Ashenfelter, D. (2004, March 13). Hoffa: Claim Purports to Solve Case. Detroit Free Press, 1A & 9A.

18  Tonelli, B. (2019, August 7). Scorsese’s Netflix Movie Bets Big on the Confessions of a Mafia “Hitman” Who 
Made It All Up. Slate Magazine. https://slate.com/

19  Darrach, A. (2019, December 13). Who didn’t kill Jimmy Hoffa. Columbia Journalism Review. Retrieved 
from https://www.cjr.org/analysis/jimmy-hoffa-the-irishman.php
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The Data

To conduct the analysis, I generated a dataset using three authoritative 
sources of information on the social network of Hoffa, the suspects, and 
their associates in the case that are available to the public. The first source 
was a seventy-page FBI chronology of the case made available to the 
public through the Freedom of Information Act and kept in the collections 
of the Walter P. Reuther Library at Wayne State University. The second 
source was Jack Goldsmith’s book, In Hoffa’s Shadow published in 2019, 
specifically chapters seven and eight, which covers the time just prior to 
and after Hoffa’s disappearance. I did examine the use of all chapters of the 
book, but found the data to be too noisy20 for this work since the professor 
covers personal family history, the relationship of his step father to Jimmy 
Hoffa and relevant periods of his own career. The third source was Scott 
Burnstein’s published book, Motor City Mafia, about the Detroit Mafia.

Hoffa network color-coded by Power Actor and Community Detection 

20  Noisy data, like a poor signal-to-noise ratio, means the dataset includes a large amount of super-
fluous or divergent data unrelated to the research question that might negatively impact or corrupt 
the results.

Diagram 2 – Priority suspects in red, Teamsters in light green, and mafia in purple.
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Choice of Sources

Why these three sources? First, the FBI’s 1978 chronology of the case is 
seventy pages of factual accounting of the evidence by the Bureau at that 
time, almost three years after Jimmy Hoffa’s disappearance. Second, one of 
the two books used to generate the dataset was written by Jack Goldsmith, 
a Harvard Law professor who knows directly or is familiar with many of 
the suspects in the disappearance. His stepfather was a lead FBI suspect 
for a while, and professor Goldsmith as a child knew some of the other 
suspects and is very familiar with their lives, behavior, and histories. As 
such, his descriptions of the relationships in the book are probably the 
most direct observations backed by scholarly research that is available 
anywhere to the public. Through his legal training in discovering records 
and evaluating evidence, he has double checked his own observations 
and uncovered evidence germane to the investigation.21 Third, during my 
research many individuals pointed to Mr. Scott Burnstein as the expert 
on the Mafia in Detroit where Jimmy Hoffa disappeared. Decades of his 
research and analysis of the Detroit Mafia are summarized in a book, 
Motor City Mafia, which is considered an excellent, succinct source on the 
Detroit Mafia by many organized crime scholars.

21  Goldsmith, J. (2019). In Hoffa’s Shadow: A Stepfather, a Disappearance in Detroit, and My Search for the 
Truth. Farrar, Straus, and Giroux.
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Methodology

Using these three sources, the author generated a first-ever SNA dataset on 
the Hoffa case with 534 tuples22 of data using an SNA coding methodology. 
Generally, if two individuals were described as directly interacting with 
each other, then an undirected relationship was coded with four columns, 
1) the first actor, 2) the second actor, 3) type of interaction, and 4) the 
citation to the source of information and the page number. The source 
allows anyone to verify the relationship was correctly coded. These 
undirected relationships are considered multiplexed ties among SNA 
practitioners because the relationship may be positive, neutral or negative. 
Negative (derogatory) interaction or behavior was coded as Yes, No, or 
Maybe using the following rule. For a relationship to be marked negative 
(yes), both parties have to either 1) know or suspect the interaction is 
illegal or 2) one entity is a known mob associate, unless the interaction is 
specifically legal and friendly. Both parties have to know the interaction 
is sketchy behavior to prevent unwitting participants from being labeled 
criminals for which they were innocent. Once I generated the tuples from 
the information sources, only negative relationships (or ties) were used to 
craft the network.23 

Entity Resolution

I then manually resolved the identities of actors since descriptions 
of “Tony” required an understanding of who was saying it, to whom 
they were saying it, and in what context to decipher to which Tony an 
information source was referring. This strictly human process is difficult to 
replicate with machine learning and entity extraction. As such, I completed 
the identity resolution work by hand for 172 entities.

22  A tuple is like a row of data in a spreadsheet.

23  Everett, M.; Borgatti, S. (2014) Networks containing negative ties. Journal of Social Networks, 38, 111-
120. DOI: 10.1016/j.socnet.2014.03.005
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Preparing the Network

Once the actors were resolved, the dataset produced an initial network 
with 172 unique actors and 266 unique relationships with a total of ten 
disconnected networks or components: one large network with Jimmy 
Hoffa and nine smaller disconnected networks.

Some SNA metrics only work on a single component or network at a time. 
As such, it is common practice to remove the smaller components, which 
encompassed a total of 24 actors and 19 relationships. The largest network 
had 148 actors and 246 relationships and contained Jimmy Hoffa and his 
relationships. 

Once the smaller networks were removed, then I cut Jimmy Hoffa from the 
ego-like network.24,25 The purpose of removing Jimmy Hoffa is to focus 
on the actors around him and how these actors can function within the 
network without his participation. This is particularly relevant to plan his 
murder. Cutting Jimmy Hoffa from the network isolated eight actors. These 
isolated actors were removed from the network leaving 140 actors with 211 
unique relationships.

To focus the analysis on the core actors of the network, I pruned26 the 
network to those actors with two or more relationships, or what is called 
a two-core network. To do so, I recursively cut27 from the network any 
actors with zero or one relationship (degree < 2). The final network was 
used for the analysis in this paper. The final network had 70 actors and 141 
relationships. The network diameter was 9 and the network density was 
0.058.28 

24  Ego-networks have a focal point actor – Jimmy Hoffa in this case – that can skew results. 

25  Arnaboldi, V., Conti, M., La Gala, M., Passarella, A., & Pezzoni, F. (2016). Ego network structure in 
online social networks and its impact on information diffusion. Computer Communications, 76, 26–41. 
https://doi.org/10.1016/j.comcom.2015.09.028

26  To prune a network is to remove actors from the network that are either disconnect (isolated) or 
only have one connection to another person in the network (pendants).

27  Recursively cut means the isolated and pendant actors are identified and trimmed from the net-
work in repetition until the final result has only actors that meet the desired criteria: actors having 
at least 2 connections.

28  I used Gephi which is one open source tool among many that can compute SNA metrics.
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SNA Metrics

I computed five common social network analysis metrics on the final 
network and normalized the centrality scores.29 Specifically, the metrics 
were authority, betweenness, closeness, eigenvector and total degree.

• The authority metric measures the amount of valuable information 
that an actor can potentially obtain within the network. 

• The betweenness metric counts how many times an actor is on 
a shortest path between two other people, or how frequently the 
actor lies between any dyad, or pair of people, within the network.

• The closeness metric measures how quickly information can flow 
through the network to the given actor.

• The eigenvector measures the level of influence of an actor within a 
network.

• The total degree is the total number of relationships an actor has to 
other people.

SNA Archetypes

Sometimes the best use of SNA metrics is in combination to identify key 
actors within a network30 and combining several metrics can attenuate 
issues for specific metrics as discussed later in the assumptions of SNA 
metrics. Key actors are usually performing critical roles such as connecting 
sub groups within a network,31 as leaders, in-group members, and even 
as out-group actors.32 Although metrics for identifying key players have 

29  The author used Gephi, an open source tool for Social Network Analysis. Other tools, such as 
UCINET and ORA, can complete the same task.

30  Wigle, J. (2020) Notional Scoring Method. In the course A Primer in Social Network Analysis. Harvard 
Kennedy School. Lecture slides.

31  Ferrara, E., De Meo, P., Catanese, S., & Fiumara, G. (2014). Detecting criminal organizations in 
mobile phone networks. Expert Systems with Applications, 41(13), 5733–5750. https://doi.org/10.1016/j.
eswa.2014.03.024

32  Coffman, T. R., & Marcus, S. E. (2004). Pattern classification in social network analysis: A case 
study. IEEE Aerospace Conference Proceedings, 5, 3162–3175. https://doi.org/10.1109/AERO.2004.1368121
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their limitations,33 using SNA Archetypes and their associated structural 
relations34 are particularly helpful with triaging networks with large 
numbers of people or helping a new investigator become familiar with a 
network quickly. Thus, SNA Archetypes can highlight the possible actors 
of interest to the investigator. Of interest to the Hoffa case is the SNA 
Archetype for Power Actors,35 which I have added to the five SNA metrics 
used to evaluate actors of interest.  Power Brokers,36 is another SNA 
Archetype, although less useful for the Hoffa case, but it illustrates how 
these archetypes can zero in on certain roles within the network.

Power Actors (PA) are defined as people within the top measures of 
scores derived from multiplying eigenvector (e), total degree (d), and 
betweenness (b) and then dividing by closeness (c).

These Power Actors can influence the network to initiate and orchestrate 
plans towards an intended goal.

Power Brokers (PB) is a less useful archetype in the Hoffa case, but would 
allow an investigator to identify the key leadership figures within the 
network surrounding Jimmy Hoffa. Power Brokers are defined as people 
within the top measures of scores derived from multiplying total degree 
(d), betweenness (b) and closeness (c) and then dividing by eigenvector (e).

33  Borgatti, S. P. (2006). Identifying sets of key players in a social network. Computational and Mathe-
matical Organization Theory, 12(1), 21–34. https://doi.org/10.1007/s10588-006-7084-x

34  Jatel, N. (2013). Using Social Network Analysis to Make Invisible Human Actor Water Governance 
Networks Visible – The Case of the Okanagan Valley. University of British Columbia, Master Thesis. 
pg. 25

35  Wigle, J. (2020) Notional Scoring Method. In the course A Primer in Social Network Analysis. Harvard 
Kennedy School. Lecture slides.

36  Ibid
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These Power Brokers have the necessary network structures around them 
to enable them to exert power and influence within the network and are 
often senior leadership figures.

Community Detection 

Community detection is a concept for a set of methods used to find groups 
of actors within a network that have a common homophily.37 Community 
detection is helpful in the Hoffa network to gain insight into groups 
of actors sharing similar attributes. Although there are some concerns 
with it,38 I used the Louvain method39 to create six groups and colored 
the actors according to their group.  Qualitative analysis of the groups 
shows the Louvain method divide the actors according to their loyalties: 
Teamsters, politicians, and the several Mafia families. This exercise was 
helpful in confirming the veracity of the dataset and assists researchers 
during visual analysis of the network.

37  Allman, A., & Daoutidis, P. (2018). Community Detection—An overview | ScienceDirect Topics. Science 
Direct. https://www.sciencedirect.com/topics/computer-science/community-detection

38  Traag, V. A., Waltman, L., & van Eck, N. J. (2019). From Louvain to Leiden: Guaranteeing well-con-
nected communities. Scientific Reports, 9(1), 5233. https://www.nature.com/articles/s41598-019-41695-z 

39  Rita, L. (2020, April 9). Louvain Algorithm. Medium. https://towardsdatascience.com/louvain-algo-
rithm-93fde589f58c
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Assumptions

Social network analysis, like every discipline, has its limitations and 
assumptions. Assumptions are associated with the overall application of 
social network analysis and with the metrics used in the discipline. The 
relevant assumptions are discussed below.

Assumptions About Social 
Network Analysis

Social network theory has a set of general assumptions that one must 
understand to properly interpret the results. 

1. Individuals that make up the social network interact more than a 
randomly selected set of people of a similar size,40  

2. Metrics are correlated with certain features of the network but are 
not causal,41 

3. Structural relations are usually more significant for understanding 
behavior than the attributes of the actors in the network,42,43  

4. Social networks affect perceptions, beliefs, and actions through a 
variety of structural relations that are socially constructed among 
actors within the network,44 and 

5. Structural relations are dynamic.45 

40  Social Network Analysis | Columbia Public Health. (n.d.). Retrieved from https://www.publichealth.columbia.
edu/research/population-health-methods/social-network-analysis

41  Wigle, J. (2020) Correlations. In the course A Primer in Social Network Analysis. Harvard Kennedy 
School. Lecture slides.

42  Theoretical Assumptions, 1.6, Basics of Social Network Analysis. (2017). In Social Network Analysis. 
pp. 18-20. SAGE Publications.

43  Social Network Analysis | Columbia Public Health. (n.d.). Retrieved from https://www.publichealth.columbia.
edu/research/population-health-methods/social-network-analysis

44  Knoke, D. & Yang, S. (2008) Chapter 1, Introduction to Social Network Analysis. In Social Network 
Analysis, 2nd Ed. pp. 4-6. SAGE Publications.

45  Ibid.
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As such, the structure of the network is said to influence the opportunities 
and constraints on the actors in the network more than their attributes. 
Organized crime networks are particularly prone to strict structural 
relations.

Assumptions About Metrics 
and Archetypes

SNA Metrics and Archetypes also have some assumptions that I should 
clearly spell out. 

1. Centrality measures are designed and assumed to show relative 
importance among actors within a network,46 and;

2. Many metrics exist because specific measures (for example 
eigenvector, betweenness, and authority) are only useful for 
specific conceptual purposes (network influencers), but the 
measures do not work well for other conceptual purposes (for 
example, vectors of infection).47 

Consistent with these assumptions, the metrics and SNA Archetypes 
of actors can illuminate roles and reveal behaviors more readily than 
an actor’s attributes. Thus, metrics and SNA Archetypes can help us 
prioritize actors for closer examination in any unsolved cold case using this 
methodology.

46  Borgatti, S. (2005). “Centrality and Network Flow.” Journal of Social Networks. Vol. 27, 55-71.

47  Freeman, L.; Borgatti, S.; White, D. (1991). “Centrality in valued graphs: A measure of betweenness 
based on network flow.” Journal of Social Networks. Vol 13, 141-154.
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Analysis of Metrics

The most common metric used by law enforcement to identify key 
players is typically eigenvector. But in this paper, I use the five common 
metrics and an archetype to illustrate that other metrics and archetypes 
are just as valuable in analyzing cold cases.  The three suspects that I have 
identified (Tony Jack, Tony Pro, and Sally Bugs) are represented in each 
of these metrics and the archetype.  It is not surprising to me that all the 
metrics returned the same cast of characters: Tony Jack, Tony Pro, and 
Sally Bugs. One new character appears consistently with these three: Frank 
Fitzsimmons who succeeded Jimmy Hoffa to the union presidency.  Other 
suspects make an occasional appearance among the top metrics including 
two crime bosses (Joe Zerilli and Russell Bufalino) and two mob associated 
people (Chuckie O’Brien and William Bufalino). 

Here are the data tables for the top people for each of the five metrics:

The top authority values suggest that Tony Pro, Sally Bugs, Tony Jack, 
Frank Fitzsimmons, and crime boss Russell Bufalino would have access to 
key information in the network, and may have known or were aware of the 
plans to kidnap Jimmy Hoffa or what happened after the fact.

No. Actor Authority
1 Anthony (Tony Pro) Provenzano 0.418
2 Salvatore (Sally Bugs) Briguglio 0.394
3 Anthony (Tony Jack) Giacalone 0.342
4 Frank Fitzsimmons 0.221
5 Russell Bufalino 0.218

Top Authority Values
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No. Actor Betweeness
1 Anthony (Tony Jack) Giacalone 0.467
2 Anthony (Tony Pro) Provenzano 0.313
3 Frank Fitzsimmons 0.307
4 Salvatore (Sally Bugs) Briguglio 0.270
5 Joe Zerilli 0.248

Top Betweenness Values

A high betweenness value gives these actors the ability to manage and 
control the network since they are key actors in passing along information 
and other goods. As such, they can control perceptions, beliefs, and actions 
of the other people in the network. 

These actors have a high closeness value which suggests that information 
comes to them quickly and in context of this case allows them to take 
action faster than others in the network. Such an advantage would enable 
them to cover their tracks and develop alibis quicker than other actors 
within the network.  Not surprisingly, Tony Jack was able to quickly put his 
alibi in place to support his alleged activities at the Southfield Athletic Club 
at the time of the kidnapping and murder.

No. Actor Closeness
1 Anthony (Tony Jack) Giacalone 0.454
2 Anthony (Tony Pro) Provenzano 0.451
3 Salvatore (Sally Bugs) Briguglio 0.421
4 Frank Fitzsimmons 0.408
5 William Bufalino 0.365

Top Closeness Values
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No. Actor Eigenvector
1 Anthony (Tony Pro) Provenzano 1.000
2 Salvatore (Sally Bugs) Briguglio 0.932
3 Anthony (Tony Jack) Giacalone 0.838
4 Frank Fitzsimmons 0.569
5 Russell Bufalino 0.516

Top Eigenvector Values

The eigenvector is a favorite among law enforcement analysts.  It suggests 
that these five actors (Tony Pro, Sally Bugs, Tony Jack, Frank Fitzsimmons, 
and Russell Bufalino) can exercise influence over the network. As such, 
they can easily enlist the help of others to carry out plans, assist them in 
their endeavors, and build loyalty to their causes.

These six individuals are well connected actors within the network that can 
reach many people. They are people who are likely to “know a guy” for any 
situation and can connect you with the right people. It is not surprising 
for me to see Chuckie O’Brien on this list given Jack Goldsmith’s book 
accounting the many occasions Chuckie knew people wherever he went 
and was often on a first name basis with them.

No. Actor Degree
1 Salvatore (Sally Bugs) Briguglio 17
2 Anthony (Tony Pro) Provenzano 16
3 Anthony (Tony Jack) Giacalone 16
4 Frank Fitzsimmons 10
5 Russell Bufalino 10
6 Charles (Chuckie) O'Brien 8

Top Total Degree Values
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In addition, to the five SNA metrics, the Power Actors archetype identifies 
the actors that exhibit influence, reach and control over the network to 
reach their goals and objectives. In this case, Tony Jack has the highest 
Power Actor score suggesting he could orchestrate such an undertaking as 
a mysterious disappearance of a public figure. 

The Power Brokers SNA Archetype effortlessly unveils current and former 
Detroit Mafia capos, vice bosses, crime bosses, a New Jersey Mafia capo, 
and a Teamsters president. Although the former mafia figures were only 
mentioned in passing in these source documents, the Power Broker 
SNA Archetype shows how the mathematics can shine a spotlight on the 
interesting actors within a network. This archetype is not particularly 
useful in regards to the Hoffa case. 

No. Actor Power Actor
1 Anthony (Tony Jack) Giacalone 13.788
2 Anthony (Tony Pro) Provenzano 11.091
3 Salvatore (Sally Bugs) Briguglio 10.185
4 Frank Fitzsimmons 4.271
5 Russell Bufalino 2.056

Top Power Actor Values

No. Actor Power Broker
1 Peter (Bozzi) Vitale 8.076
2 Paul Vitale 6.209
3 Anthony (Tony Jack) Giacalone 4.045
4 Pietro (Machine Gun Pete) Corrado 3.624
5 Joe Zerilli 2.947
6 Anthony (Tony Pro) Provenzano 2.256
7 Frank Fitzsimmons 2.200

Top Power Broker Values
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Discussion

Given that three individuals (Tony Jack, Tony Pro, and Sally Bugs) 
consistently show up in all six metrics, it is likely that these three actors 
are priority suspects and at the center of gravity in the disappearance and 
presumed murder of Jimmy Hoffa.  All of the mob stood to lose financially 
and in its business dealings if Hoffa returned to power as president in 
the Teamsters Union.  All three men were members of Sicilian organized 
crime groups, one in Detroit, and two in New Jersey.  All three men were 
FBI key suspects at one time or another in the Hoffa investigation.  Sally 
Bugs, who was a known hitman for Tony Pro, was killed three years after 
the disappearance in a gang-style shooting in New York City’s Little Italy 
late at night. Sally Bugs was possibly killed for talking to the FBI about the 
Hoffa murder48 in exchange for a plea deal in a separate case of a Tony Pro 
sanctioned killing.

Intriguingly, Frank Fitzsimmons is a consistent name among the metrics 
who also stood to lose prestige and power if Hoffa returned as president of 
the union.  It has also been suggested that a small war between Hoffa and 
the Fitzsimmons camp within the union broke out, prompting the Mafia 
to step in and protect its interests with Fitzsimmons.  Frank’s metrics are 
borderline suggesting he had an incidental role with the case at best, and 
may have had a spattering of knowledge or possibly received a warning 
about his similar fate if he did not cooperate with the Mafia.

Given these metrics and the plethora of theories about the Hoffa case, 
I believe that any theories involving these three men and that also 
incorporate Frank Fitzsimmons in some capacity are the most likely 
scenarios of what really happened to Jimmy Hoffa over 45 years ago.

48  Goldsmith, J. (2019) In Hoffa’s Shadow: A Stepfather, a Disappearance in Detroit, and My Search for the Truth 
Farrar, Straus, and Giroux publishing. New York. Pg. 247
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Areas of Further Research

One area of further research is what I call information quality. For example, 
do I have enough data? Which SNA measures are best at teasing out the 
archetypal roles a person holds within a network? And what confidence do 
I have that a metric accurately reflects the person’s archetype? A research 
effort is underway to examine similar questions and will hopefully yield 
some insightful answers. 

Another area of research specific to the Hoffa case is developing the 
network further. Using social network analysis in criminal cases requires 
several iterations to develop useful leads. Usually, the first iteration is 
helpful with triaging existing evidence and facts and identifying key people 
worthy of closer examination. The first iteration completed for this paper 
used the FBI chronology and Jack Goldsmith’s book. This first iteration 
identified three key people we should look at closer in this case, but did not 
provide anything novel or insightful that had not already been speculated 
by leading scholars. I added Scott Burnstein’s book to my dataset for a 
second iteration since his book focused on the Detroit Mafia.  At most, the 
analysis provides an affirmation of the theory that Tony Pro, Tony Jack, and 
Sally Bugs were knowledgeable of the Hoffa disappearance and may have 
been involved in its planning or execution. Sometimes a third iteration 
is necessary to make a useful break in a case. I would expect this familiar 
pattern in the Hoffa case. Finding the data in a public setting, however, is 
unlikely given the reclusive nature of the rank and file soldiers of the Mafia. 
But if such data were available, a third round should yield something useful 
to the investigation. 
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Conclusion

The case remains unsolved after 45 years, but with a novel dataset for this 
case generated from three disparate sources and analyzed using social 
network analysis, three key conspirators emerge: Anthony (Tony Jack) 
Giacalone, Anthony (Tony Pro) Provenzano, and Salvatore (Sally Bugs) 
Briguglio. Frank Fitzsimmons also makes an appearance suggesting 
that theories focused on these three conspirators and involving in some 
capacity Frank Fitzsimmons are likely the most workable theories. 

To get closer to solving the case, however, at least a third iteration of 
analysis is required, but without such data I am unable to complete it. 
The third iteration would need to use information on the social networks 
of the top conspirators and Frank Fitzsimmons network, or possibly 
Rolland McMaster’s network as Dan Moldea and Scott Burnstein have 
suggested.49,50 It is possible that lawful intercept of call detail records from 
that time period or other sensitive law enforcement information from the 
networks of these actors can provide a break in the case and bear fruit to 
reveal more insight into the mystery of Jimmy Hoffa’s disappearance and 
murder.

49  Moldea, D. (2020, October 12). Conversation with Dan Moldea [Telephone].

50  Burnstein, S. (2020, July 31). Following the facts to possible Hoffa hit house. The Mob Museum. https://
themobmuseum.org/blog/following-the-facts-to-possible-hoffa-hit-house/
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