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...and then this
guy represented
the other guy
when the two of
them decided to

send $130,000
to her




...which was
done through
him




But then /e got
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Which was too much for
me to handle in my head,
so I collected data.

And kept collecting it.

And now have and edge
list with 989 edges and
391 nodes.

And growing.

A

date Itrom =to

2016-10-27
2017-01-15
2017-02-15
2017-03-15
2017-04-15
2017-05-15
2017-06-15
2017-07-15
2017-08-15
2016-10-17
2016-01-15
2016-01-20
2000-01-15
2017-01-09
2016-01-01
1990-01-01
2017-01-01
2017-01-01
2017-01-20
2017-01-20
2018-04-06
2006-06-01
2017-10-05
2017-11-03
2017-12:01
2018-01-05
2018-01-30
2017-12-10
20110501
2015-12.01
20171127
2017-04-03
19910101
2001-01-01
2017-11:30
2017-12.05
2017-12:29
2018-01-02
2018-01-31
2018-01-31
2018-03-01
2018-03-01
2017-01-01
2017-07-13
2017-09-08
2017-08-15
2017-01-20
2006-07-15
2006-07-15
2006-06-01
2017-04-03
2017-06-01
2017-06-01
2017-06-01
2017-06-01
2017-06-01
19710101
2016-12-12
2016-12-12
2016-12-12
2016-12-12
2016-12-12
2016-12-12
2017-07-01
2017-07-01
20170111
19970101
2017-01-11
19980101
2015-01-01
2016-12-12
2017-02:27
2017-10-02

Essential Consultants  Stormy Daniels
Columbus Nova Essential Consultants
Columbus Nova Essential Consultants
Columbus Nova Essential Consultants
Columbus Nova Essential Consultants
Columbus Nova Essential Consultants
Columbus Nova Essential Consultants
Columbus Nova Essential Consultants
Columbus Nova Essential Consultants
Michael D Cohen  Essential Consutants
Renova Group. Columbus Nova
Columbus Nova Gawker Media
Andrew Intrater Columbus Nova
Andrew Intrater Michael D Cohen
Andrew Intrater Trump Inauguration
Viktor Vekselberg  Renova Group
Andrew Intrater Viktor Vekselberg
Viktor Vekselberg  Andrew Intrater
Viktor Vekselberg  Trump Inauguration
Andrew Intrater Trump Inauguration
US Govt Viktor Vekselberg
Michael D Cohen  Donald J Trump
Novartis Essential Consultants
Novartis Essential Consultants
Novartis Essential Consultants
Novartis Essential Consultants
Novartis Essential Consultants
ATT Essential Consultants
Stormy Daniels Keith M Davidson
Viktor Vekselberg  Viadimir Putin
Korea Aerospace  Essential Consultants
Eliott Broidy Republican National Cor
Eliott Broidy Elliot Broidy Capital Mar
Eliott Broidy Circinus
Eliott Broidy REAG (CNB)
REAG (CNB) Stormy Daniels
Ellott Broidy REAG (CNB)
REAG (CNB) Essential Consultants
Elliott Broidy REAG (CNB)
REAG (CNB) Essential Consultants
Ellott Broidy REAG (CNB)
REAG (CNB) Essential Consultants
Michael D Cohen  Morgan Stanley
Essential Consultants  Morgan Stanley
Essential Consultants  Morgan Stanley
Essential Consultants  Morgan Stanley
Donald J Trump ‘The White House
Donald J Trump Stormy Daniels
Stormy Daniels Donald J Trump
Michael D Cohen  Trump Organization
Michael D Cohen  Republican National Cor
Essential Consultants  Demeter Direct
Mark S Ko Demeter Direct
Mark S Ko PK2 Entertainment
Mark S Ko Michael D Cohen
Mark S Ko Korea Aerospace
Donald J Trump ‘Trump Organization
Michael D Cohen  Ahmed al Rumail
Michael Fiynn Michael D Cohen
Michael Fiynn Ahmed al Rumaihi
Michael D Cohen  Trump Tower Elevator
Michael Fiynn Trump Tower Elevator

Trump Tower Elevator

Jeff Kwatinetz

Ahmed al Rumaihi

Ice Cube

Jeff Kwatinetz

Jeff Kwatinetz

The Fim

Qatari Govt

Michael Fiynn
AjitPai ATT
At Pai Donald J Trumo

payment
payment
payment
payment
payment
payment
payment
payment
payment
association
investment
investment
association
‘association
payment
association
association
association
association
association
association
‘association
payment
payment
payment
payment
payment
payment
association
‘association
payment
association
association
association
payment
payment
payment
payment
payment
payment
payment
payment
association
payment
payment
payment
‘association
association
association
association
association
peyment
association
‘association
association
association
association
association
association
association
association
‘association
association
association
association
association
association
association
association
‘association
association
association
association

source
130000 it h loak I
62500 it loak 1
62500 A h loaks I

62500 h
62500
62500 rd
62500
62500
62500
founded Trump_scandal
15000000
15000000
runs drew_intraterhtml

4-4--

250000
owner hitps://en.wikipedi jki/Renova_Gre

cousin
attended

attended
sanctioned for m
works for

99980
99980
99980
99980

800080

600000

represented by htm
dines with

150000

founded hitps://en.wikipedia.org/wiki/Elliott_Broidy

505000 it
250000
250000
lives at
Shark Week
Spanked

hitps://q

assumed date
head of
head of
translator assumed date
translator assumed date
executive leader

Tower Meeting

Tower Meeting

Tower Meeting

rode on

rode on
road on
Approached i

htmi

Rejected 1

htmi

foundedby hitpsi/len wikipedia.orgwiki/BIG3
foundedby  httosi/len wikipedia org/wikilJeff_Kwatinetz
foundedby  hitpsi/len wikipedia.orgwiki/BIG3

partner in

ol AL-Rumaihi
Alegedly Bribed Declaration.pdf
Net Neutrality
revorts to




library(readr)
library(ggraph)
library(dplyr)

I also wrote code. e AL CON
library(networkD3)
library(ggthemes)
library(RColorBrewer)

In R' library(scales)
library(lubridate)
library(recommenderlab)

USng tidygraph) library(igraph)

. make_graph <- function(tangled) {
ggraph, all the tidy
things, and Some # attempt to roll up the payments

money_types <- c("payment", "loan", "dinvestment", "fine")
. . tangled <- tangled %>% filter(e_type %in% money_types) %>%
1QSS tldy tthgS mutate(amt = as.numeric(note)) %>%

group_by(from, to, e_type) %>%

summarize(date = last(date),
sum = sum(amt),
note = if_else(is.na(sum), last(note), format(sum,

scientific = F))
) %>% bind_rows(
tangled %>% filter (! (e_type %in% money_types))
)

tangled <- tangled %>% mutate(note = if_else(is.na(note), "",note))
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Which is a little...well...
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Michael D Cohen
MV Savarona
Robert Kraft

Roger Stone

Russia

Trump Inauguration
Trump Organization
Trump Tower
Ukraine

Viadimir Putin

Carl Palaciro
risin Davis
a8
German Kahn
Trump Tower

EENENCNEEENEENEEER




i / ' arov
l

Konstantin KJllmm v JOSOAPREh NG y
Oleg Derip
T8 lj‘ Kunj)l(ﬂl\chelusche

Federal C

Alex van der?mdma afort
Eldey g’dn}(sﬂﬂgm é (éullnm /

Concord Management : nd onsi

Internet Rgsearch Agency
Skadden Args \ \
\

Viktor Yanukovy¢h
Yulia Tymoshenko

George Birnbaum

Ballard P [\%s

Qatar

Variable Transparency

Multiple Colors

o Hdges and Nodes
Node Annotations

Layout



date = from = to = e_type = note = source =

2016-10-27 Essential Consultants Stormy Daniels payment 130000 https://www.vox.¢om/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2017-01-15 Columbus Nova Essential Consultants  payment 62500 https://www.vox.¢om/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2017-02-15 Columbus Nova Essential Consultants  payment 62500 https://www.vox.¢om/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2017-03-15 Columbus Nova Essential Consultants  payment 62500 https://www.vox.¢com/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2017-04-15 Columbus Nova Essential Consultants  payment 62500 https://www.vox.¢com/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2017-05-15 Columbus Nova Essential Consultants  payment 62500 https://www.vox.¢om/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2017-06-15 Columbus Nova Essential Consultants  payment 62500 https://www.vox.¢com/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2017-07-15 Columbus Nova Essential Consultants  payment 62500 https://www.vox.¢com/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2017-08-15 Columbus Nova Essential Consultants  payment 62500 https://www.vox.com/2018/5/16/17363242/michael-cohen-trump-avenatti-leaks-financial-records
2016-10-17 Michael D Cohen Essential Consultants  association founded : ikipedi iki

2016-01-15 Renova Group Columbus Nova investment 15000000

The KEdge List: date of the event, not the entry

- date from / to denote directionality

- from

~ to e_type is the edge type, and is a color
aesthetic

- e_type

- note note decorates the edge

- source

source for defense



Read in the CSV

tangled <-
read_csv("https://docs.google.com/spreadsheets/d/e/2PACX-1vSosbIjCD2KyWICm712HSEHCkSOdR75Gba5DbobZx1gNSeHjNut

ef7TKKNHRiPU861sA10RfIwyQujuK/pub?gid=0&single=true&output=csv")

tangled <- tangled %>% mutate(note = +if_else(is.na(note), "",note))

# attempt to roll up the payments
money_types <- c("payment", "loan", "investment", "fine")
tangled <- tangled %>% filter(e_type %in% money_types) %>%
mutate(amt = as.numeric(note)) %>%
group_by(from, to, e_type) %>%
summarize(date = last(date),
sum = sum(amt),
note = if_else(is.na(sum), last(note), format(sum, scientific = F))
%>% bind_rows (
tangled %>% filter(!(e_type %in% money_types))
)



Make the Graph object-> tidygraph::as_tbl_graph

# make a new type that summarizes the original types

display_types <- tibble(
e_type = c("payment", "association", "investment", "loan", "fine", "verdict", "indictment" ),
d_type c("money", "contact", "money", "money", "money", "verdict", "dindictment")

)

tangled <- tangled %>%
full_join(display_types, by = c("e_type" = "e_type"))

graph <- as_tbl_graph(tangled) %>%
mutate(group = as.character(group_spinglass()))

Note that last line: dplyr verbs on the ‘graph’ object. AND the graph object
maintains both Nodes and Edges (i.e. ‘group’ is a Node’s group)

That’s handy



What is a tidygraph::tbl_graph?

> graph
# A tbl_graph: 391 nodes and 967 edges
#
# A directed multigraph with 1 component
#
# Node Data: 391 x 7 (active)
name group centrality g_max group_label n_tri the_alpha
<chr> <chr> <db1l> <dbl> <chr> <db1> <db1>
1 Abbott Laboratories 13 0.000626 0.0104 Bethany Christian Services 0] 0]
2 Alexander Voloshin 7 0.00495 0.0112 NRA 0 0
3 Alwaleed bin Talal 8 0.000626 0.0287 Trump Organization 1 0.75
4 AMI 5 0.00564 0.0287 Michael D Cohen 6 0.75
5 Andrew Intrater 5 0.000989 0.0287 Michael D Cohen 2 0.75
6 Apollo Group 2 0.00105 0.0187 Jared Kushner 1 0.75
# .. with 385 more rows
#
# Edge Data: 967 x 9
from to e_type date sum note source d_type weight
<int> <int> <chr> <db1> <db1l> <chr> <chr> <chr> <db1>
1 1 63 payment 17187 100000 100000 NA money 0.08
2 2 112 dinvestment 16222 1250000 1250000 NA money 0.5
3 3 64 payment 7670 20000000 20000000 NA money 0.5
# .. with 964 more rows
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Group Detection

graph <- as_tbl_graph(tangled) %>%
mutate(group = as.character(group_spinglass()))

?group_spinglass

This function tries to find communities
in a graph. A community is a set of
nodes with many edges inside the
community and few edges between
outside it (i.e. between the community
itself and the rest of the graph.)

Spinglass uses simulated annealing

Other community detection algos:

group_components (type = "weak")
group_edge_betweenness(weights = NULL, directed =
TRUE)
group_fast_greedy(weights = NULL)
group_infomap(weights = NULL, node_weights = NULL,
trials = 10)\
group_Tlabel_prop(weights = NULL, label = NULL, fixed
= NULL)
group_leading_eigen(weights = NULL, steps = -1,
label = NULL,

options = -dgraph::arpack_defaults)
group_louvain(weights = NULL)
group_optimal(weights = NULL)
group_spinglass(weights = NULL, ...)
group_walktrap(weights = NULL, steps = 4)
group_biconnected_component()



Group Name

# the below few line will find the pagerank for all nodes, and use the
# max pagerank as the group label
g<-graph %>%
mutate(centrality = centrality_pagerank()) %>% activate(nodes) %>%
group_by(group) %>% mutate(g_max = max(centrality))

max_cent_df <- g %>% activate(nodes) %>%
as_tibble() %>%
group_by(group) %>%
summarize(g_max = max(centrality))

?centrality_pagerank

Use the Pagerank algorithm to rank all the nodes, and then use the name of the
highest ranking node per group as the group’s name



Relationship

CO ntaCt o [dge types!
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we were constructing the graph for
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Most recommended for
Federal Court

Julian Assange
Trump Organization
The White House
Ukraine

Yulia Tymoshenko
Federal Court
Brittany Kaiser
Qatar

llyas Khrapunov
Rick Gates

Susan Wiles

US Govt

Skadden Arps

Trump SoHo e Recommendations!

Viktor Khrapunov
Sam Patten
Irakly Kaveladze
Media

Rand Paul
WikiLeaks
Sean Hannity Impersonator
Emin Agalarov
Psy-Group
Erik Prince
Ted Malloch
Carl Paladino
Kristin Davis
Alfa Bank
German Kahn
Trump Tower




Who else should be ‘friends’ with Federal Court?

date = from = to Y e_type = note = s
2018-02-23 Rick Gates Federal Court verdict pled guilty h
2017-12-01 Michael Flynn Federal Court verdict pled guilty h
2018-08-21 Michael D Cohen Federal Court verdict pled guilty h
2018-08-31 Sam Patten Federal Court verdict pled guilty h
2017-10-30 George Papadopoulos Federal Court verdict pled guilty h
2018-09-14 Paul Manafort Federal Court verdict pleads guilty to c h
2018-02-20 Alex van der Zwaan Federal Court verdict pled guilty h
2018-11-29 Michael D Cohen Federal Court verdict pled guilty of lyin: h
2018-12-10 Maria Butina Federal Court verdict pled guilty of con h
2015-01-26 Evgeny Buryakov Federal Court verdict pled guilty to spy h
2019-10-22 Imaad Zuberi Federal Court verdict pled guilt to illege h
2019-11-15 Roger Stone Federal Court verdict convicted on 7 cch




Recommenderl.ab::Recommender

topReqs <- graph %>% as_adj() %>%
as("realRatingMatrix") %>%
recommenderlab: :normalize() %>%
recommenderlab: :binarize(minRating=-2) %>%
assign("b_adj", ., envir = .GlobalEnv) %>%
Recommender (method = "ALS") %>%
predict( b_adj[the_node,], n=50) %>%
bestN(n=30)

recommenderRegistry$get_entries(dataType =
"realRatingMatrix")

Recommender method: ALS for realRatingMatrix
Description: Recommender for explicit ratings based on latent factors, calculated by alternating least squares

algorithm.

Reference: Yunhong Zhou, Dennis Wilkinson, Robert Schreiber, Rong Pan (2008). Large-Scale Parallel
Collaborative Filtering for the Netflix Prize, 4th Int'l Conf. Algorithmic Aspects in Information and
Management, LNCS 5034.



S0, who’s web is it?



We already have centrality, so....

graph %>% activate(nodes) %>% | name | centrality|
| immmmmm | == 3
. |Donald J Trump | ©.0559927|

0/N\ 0/
as_tibble() %>% IMichael D Cohen | 0.0287299|
| Trump Organization | ©0.0286570|
arrange(desc(centrality)) %>% |Russia | 0.0281925]
|Vladimir Putin | ©0.0198420|
.. . oror | Jared Kushner | ©0.0187228|
dplyr::top_n(10, centrality) %>% ITrump) Tower | ©.0117356]
| NRA | ©0.0112438]
select(name, centrality) %>% |US Govt | ©0.0111882]
|Bethany Christian Services | 0.0103730]|

knitr::kable()
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A web app e

The Tangled Web Visualizer

) Only Triangles

Xists...

Aesthetic Interactive ~ About  The Whole Web

The Devin Nunes Tangled Web

Number of nodes:
391

Name of the Node (Ordered by Importance)

Devin Nunes v
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elected Reactions from Twitter

™ Brent Schneeman @schnee - Oct 21, 2018

Thing about Stone is that he appears to be the nexus that links Wikileaks to
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“schnee” “github” “tangled” should
be enough keywords to get to here,

to links to the data, and to the
interactive webapp

Twitter: @schnee



https://schnee.github.io/tangled

