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Introduction We Propose
Analyzing the robustness of graph generators exposes implicit and * Infinity mirror test for the analysis of graph generator performance and
explicit biases built-in. The assumptions made when generating a new robustness.

graph are exposed to help us understand how models degenerate,
Shedding light on the inherent limitations of a given graph generator will
help us make better choices and make improvements.

* Asfress test that operates by recursively fitting a model to itself.
* A comprehensive evaluation of network properties as measured on
the original graph

Given a complex network
Transport Analyze the robustness and stability of graph generators
generate a synthetic graph using model &,
Original metrics: compute correlation distance, centralities; we then
Graph compare these properties to those of the reference graph
Comm

A

Results We computed the following metrics:

© Graphlet correlation distance © Degree distribution

© Eigenvector centrality © Clustering Coefficients
© Hop-plot s mpnts e & Assortativity
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Conclusions Recursively learning models of real world graphs
using Kronecker, Chung-Lu, or BTER and generating synthetic
graphs that quickly degenerate prompts us to more closely examine
the assumptions and biases circumscribed into a graph generator.

Brain ’
Amodel 6, of the input graph is learned using one of the after the tenth recurrence
following graph generators: Chun-Lu, BTER, Kronecker
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Generators The graph generators examined: Datasets

o Kronecker Product o Exponential Random Graph o C. elegans neuralzexz ) © Internet Routerss 7413 sss)

© Chung-Lu: optimized o Block Two-Level Erdos-Renyi o Power Grid (a5 zsq) @ Enron emailsgs saz 183z

versions © ArXiv GR-QCis 242114 486) © DBLP17.ce01,002 206)
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€ ()@ https://www.reddit.com &  Q Search $ A @ O 0 & p B - @

MY SUBREDDITS W  FRONT - ALL- RANDOM | ASKREDDIT - FUNNY - WORLDNEWS - PICS - TODAYILEARNED - GIFS - VIDEOS - NEWS - GAMING - AWW - M MORE » A

9 reddit hot | new rising controversial top gilded wiki promoted antteo join? Login or sign up in seconds. | English

I search Q |
username ‘ password ‘
VY] trending subreddits /r/The_Donald /r/RiseUPP /r/tulsi /r/JayZDoingThings /r/theXeffect
.259 comrgnents v 9 9 [:] remember me reset password
4+ Every wonder what a game looks like before and after .
) - the artist takes over? (orycat.com) Submit a new fink
v submitted 4 hours ago by TheComedicLife to /r/gaming
1) 9190 comments share Submit a new text post
4+ F! Otters see a butterfly (rourcom)
+ i\Jot;n::;e‘:jznizurihaagr: by SkidMark_wahlberg to /r/gifs
4+ First Images from Matt Damon's Monster Movie "The
s Great Wall"; the most expensive Chinese movie of all
time. Media (imgur.com)
submitted 5 hours ago by Rebel_Saint to /r/movies
+ 3101 comments share
“ The New York City man whose cellphone video captured the fatal o
 police chokehold of unarmed black man Eric Garner is suing the
" citv for €10 million aver a drua arrect that he cave was nalice
[ links.bt /20/20169:49 AM  TXT File 136,619 KB
[&f navigation.txt /20/20169:49 AM  TXT File 3,207 KB
[ pageload.txt /20/20169:49 AM  TXT File 66,316 KB
@ pickle_test.csv 7/21/2016 3:37 PM Microsoft Excel C... 0KB
[ result.txt /20/20169:48 AM  TXT File 29,928 KB
@ subreddit_list.csv /27/2016 2:48 PM Microsoft Excel C... 99 KB
@ subreddits_toCrawl.csv 6/27/2016 2:48 PM Microsoft Excel C... 112 KB
@ user_list.csv 6/27/2016 2:48 PM Microsoft Excel C... 5KB
[ votes.xt 1/20/20169:49 AM  TXT File 33,584 KB




Evidence of Online Performance Deterioration
in User Sessions on Reddit

Philipp Singer®"*, Emilio Ferrara®, Farshad Kooti®, Markus
Strohmaier™®?, and Kristina Lerman®

*GESIS - Leibniz Institute for the Social Sciences
bUniversity of Koblenz
“University of Southern California
*philipp.singer@gesis.org

Abstract 0P =P P =V N~ F o g ¥ '7-
This article presents evidence of performance deterioration in online g
user sessions quantified by studying a massive dalasel containing over 55 2 1. [
million comments posted on Reddit in April 2015. After segmenting the - |
sessions (i.e., periods of activity without a prolonged break) depending on %
their intensity (i.c., how many posts users produced during scssions), we _;_
observe a general decrease in the quality of comments produced by users o -2+ — - [
over Lhe course of sessions. We propose mixed-effects models that capture ®=@® origmal session data
the impact of session intensity on comments, including their length, quality, V= ¥V randomized index data
and the responses they generate from the community. Our findings suggest -3 - . . - . " " " .
performance deterioration: Sessions of increasing intensily are associated 1 2 3 4 5 6 7 8 9
with the production of shorter, progressively less complex comments, . .
which receive declining quality scores (as rated by other users), and are comment index difference
less and less engaging (i.c., they attract fewer responses). Our contribution . o . .
evokes a connection between cognitive and attention dynamics and the Figure 1: Performance of comments within sessions. We show the average Reddit
usage of online social peer production platforms, specifically the effects of score for comments in sessions of length 10 (original session data, blue solid line).
deterioration of user performance. The average rating of each comment decreases starkly, by about 0.3 points for
cach comment after the first one in the session. This suggests the presence of
Introduction (super linear) performance deterioration thronghont user sessions. The cffect
disappears in randomized data having shuffled comments within sessions (red
Performance deterioration following a period of sustained mental effort has dashed line).

been documented in settings that include student performance [, driving [Z],
data entry [3], and exerting self-control H]. Although the mechanisms for
deteriorating performance are still debated [5, @, (7], deterioration has been
shown to be accompanied by physiological brain changes [8, [, 10, suggesting a
cognitive origin, whether due to mental fatigue, boredom, or strategic choices to
limit attention. Outside of vigilance tasks, however, relatively little is known
about whether and how this phenomenon affects online behavior. As our society
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©) GitHub X+
€ O @ GitHub, Inc. (US) | https://github.com c *a ¢+ & @@ o » B/~

O Pull requests  Issues  Gist A - -

Learn Git and GitHub without any code!

Using the Hello World guide, you'll create a repository, start a branch

write comments, and open a pull request.

g Start a project

View branch

(¢22) Reorder issues within a milestone
Maria-G pushed to master at nddsg/reddit_influence x

Reorder within a Milestone to indicate

9 Update to Se

on Data Generating Code

priority using drag-and-drop. hello_world
ew 22 new broad: " . ’
osnix files, changed... Updated Network files, changed others along the way, add graphs via Networ...
494 committed files to github reddit_influence Worked on network files in Pickle...
5d at ng\Network Graph.ipynb
’
) ) All - Public  Private  Sources  Forks updated Pickle Analysis and creat... -
Maria-G pushed to master at nddsg/reddit_influence —_ data 74 o " Click-Vote Ordering\Network Graphs.ipynb
nalysis Updates ¥ reddit_influence d e a
J v Tutorial
. dering\Pickle Analysis Final-Copy1.ipynb

reddit_influence pulled from Maria's stuff
8d fe at

¥ glogsdon/reddit_influence

Maria-G pushed to master at nddsg/reddit_influence Added method to print user chosen attrib.. ring\Pickle Analysis Final.ipynb

87¢c834 Analysis Data and Notebook Update B nddsg/Phoenix 24 fe at

ng\Pickle Analysis.ipynb

added /CSV directory to ignore list
8 fel at

data\Networkx Grap!

s\aming_network.png

data\Networkx

|tnade a copy so | can experiment, but mis... ohs\dviceanimals_network.png

fel at

added a networkx graph on Pickle... data\Networkx Graphs\ics_network.png
8 fel at

data

deos_network.png
added Maria files

data\Networkx Graphs\ifs_network.png

fetched and merge with tom

data\Networkx Graphs\lackpeopletwitte_network.png

modified ignore data\Networkx Gi

s\tf_network.png

Windows PowerShe ) ) )
Copyright (C) 2015 Microsoft Corporation. All rights reserved.

C:\Users\Thomas\Documents\GitHub> cd .\reddit_influence )
C :\Users\Thomas\Documents\GitHub\reddit_influence [master =]> git status
On branch master

Your branch is up-to-date with 'origin/master’.
nothing to commit, working directory clean
C :\Users\Thomas\Documents\GitHub\reddit_influence [master =]>




2. Navigation 9|

Time series data of users navigation to different areas of reddit such as to a different subreddit or to a different sorting like hot, new, and rising.

In [7]: LinkLocation_Counts = pd.DataFrame (data=Counter(nav(['linkLocation']).items(), columns=['LinkLocaticn', 'Clicks']).sc
LinkLocation_ Counts

< >

“ut 711 | LinkLocation Clicks

1|tab 15280

0 |trending 253

[n [3€]: print "Some Navigation Interaction Types Of Interest:"

relevant_nav_linktypes = ['new’', 'top’', 'hot', 'rising’', 'controversial', 'nav_to_subreddit'] #'submitfed’', "comments’,
rel nav = nav
rel nav(['linkType'] = ['nav_to_subreddit' if x[0:3]='"/x/' else x for x in rel nav(['linkType'] ]

rel nav = rel nav(rel nav(['linkType'].isin(relevant_nav_linktypes)]

nav_of_ interest = pd.DataFrame(data=Counter(rel nav['linkType']).items(), columns=['LinkType', 'Count']).sext(['Coun
nav_of interest['% of Clicks in list'] = [:cund((list(nav_of_interest['Ccunt'])[x]/flcat(nav_of_interest['Ccunt'].s
nav_of_interest['% of Rll Navigation Clicks'] = [round((list(nav_of_ interest['Count']) [x]/float(len(nav)))*100,2) f
nav_of_ interest

< >

Some Navigation Interacticn Types Of Interest:

UELSETE ) inkType Count |% of Clicks in list|% of All Navigation Clicks
5|new 10274 |71.40 66.14
0|top 1726 [12.00 1.11
2| hot 1455 [10.11 9.37
3| rising 537 (373 3.46
1|nav_to_subreddit 248 1.72 1.60
4| controversial 149 1.04 0.96

[n [38]: tabNav = nav[nav['linkLocation']="tzb']

tabNav['linkType cleaned'] = [ re.sub(z"\(.*", "",re.sub(x"\(.*\)", "", linkType)) for linkType in list(tabNav['lin
tabNav(['currentSubreddit_cleaned'] = [ str(currentSubreddit) .lower() for currentSubreddit in list(tabNav['currentSu
trendingNav = nav[nav['linkLocation']="trending'] _’/



import networkx as nx
fmatplotlib inline
import matplotlib.pyplot as plt

nx.draw_networkx(nx.Graph(list(linkcount.index.get_values())))
plt.show()
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#set number of subreddits
numberOfSubreddits = 5

subreddit_list = list(my pd.groupby(5) [5].count() [0:numberOfSubreddits])
links_list = []
for subreddit in subreddit_list:

my pd SR = my pdlmy pd[S5]==subreddit]

links = []

#post_ids = list(set(mx_pd_SR[mx_pd_SR[22j==post_idI{1}))

post_ids = list(set(my pd SR[22]))[:20] # remove the slice
for post_id in post_ids:
users = list(set(my pdlmy pd[22]=—post_id][1]1))
for user in users:
for other_user in users:
if( int(user) < int(other_user)):
links.append( (user,other_user))
elif(int(user) > int({other_user)):
links.append( (other_user,user))

links_list.append({links)
for i in xrange(0,len(subreddit_list)):

links = links_list[i]
fcreate neworkx graph for links with "subreddit"™ attribute = subreddit list[i]
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PRESENTATION RUBRIC FOR: BIG DATA, WHAT ARE YOU SAYING?

Poor Excellent
RESEARCH OF TERMS 1 2 3 4 s
The results were releVant. ..o O o o o 4
Effort was made to do “deep search™ using variety of sources / types. .cccoeeeieieieieenann O o o O o4O
Participation effort was made during discusSSION. ... O o o o 4
Feedback / notes were taken after discussion/ presentation. .......ocooeeeeieieieieieeneneaennnns O o o O o4

RESEARCH AND ANALYSIS OF DATA

Interest / reasons for choosing their data SOUICe ......... .o o o o o O
Difficulty/ depth of search fordata (Bomus) ..o O o o o &
Collaboration / discussion with partner / results of obtaining data ............................. O o o o &4
Collaboration/ discussion with partner / results of analyzing data ............................. O O o O o4O
Collaboration / discussion with partner / results of making conclusions with data ..... O O o o 4
PRESENTATION OF RESULTS
Described reasons why research was done on this tOpiC. ...o.ciiiiiiiiiiis O o o o 4
Described how the data was obtained, Citing SOUICES. ..iuiiiiiiiiiiiiiiiieeeeeeeeeeaaaaaananas o Oo o o g
Discussed how data was analyzed and why the methods used were chosen. .............. O o o o 4
Showed statistics on the data and explained their meaning / interpretation ................ O o o O o4O
Showed graphs on the data and explained their meaning/ interpretation. .................. O o o o 4
Summarized findings and discussed possible implications/ Uses. ......ccccoiieieiieinanaan. O O o O o4O

OVERALL EFFORT / PARTICIPATION / ENTHUSTASM ..o aaeas

=

COMNMENTS



[ KONECT - The KoblenzN... X =5 2016MLB Team and Playe.. X | +
€ | () | konectuni-koblenz.de/networks/ c we ¢4 @ o > B

KONECT

Home  Networks _ Statistics _ Plots __ Downloads _ Software _ Publications _ License _ About _ Help

/datahub.io/en/ ¢ Q Search 3 A @ O @€ & p ® - @

KONECT > Networks

Networks * datahUb

The easy way to get, use and share data

Code Name Category E W.M \(a) \(m)) Download
CL  Actor collaborations Misc = 382219 33115812 B
AM  Actor movies ® Affiliation B = 511,463 1,470,404 B us Division Boundary File
ME  Adolescent health @ HumanSocial D & 2,539 12960 ¥ @ ) ad
AD  Advogato ® Social D+@ w 6541 stz & @ s -2 Aboriainal identity popul:
TC  Air traffic control @ Infrastrucwe. D = @ 1,226 2615 E d... ‘
CA  Amazon (MDS) Misc uU- 334,863 05872 & @ ) B>
Am  Amazon (TWEB) Misc D- 403304 3387388 ¥ @
AR Amazon ratings ® Rating B % ® O 3379012 ss3s04 ¥ @
Ar American Revolion o amisien  B= H w0 & & Give your data a home Find data
. = &
:: ::::::; J::’::::'P g - ;ZZI 13222 g g Publish or register datasets, create Search for data, and get updates
and manage groups and from datasets and groups that
PH  arXiv hep-ph Coauthorship U/ = ® 28003 4506803 ¥ [@ communities you're interested in.
PHe arXiv hep-ph @ Citation D=9 34546 421578 ¢ @ ) 7
TH  arXivhepth Coauthorship U/ = ® 2008 2,673,133 & @ Searc
THe arXiv hep-th @ Citation D-@ 21,770 352,807 & @
BAi Baidu internal links Hypellik D=Q 2141300 17704830 @ °
——— e PP - -a L B e L e B m

YAHOO!

FINANCE

12.17 oos (-0.33%)

After hours: 12.17 0.00 (0.00%) as of Jul 15, 4:31 PM EDT

DEVELOPERS — APIS

Open Source Data Harvesting  APIs Challenges Mmm 2en
APls -

browse the current catalog for APIs, but expect this listing to grow as agencies|include more of their!

Date Oper High Low Adj Close™

Jul 14, 2016 1243 1254 1218 1221

@ ¢ QSearh + A @0 8 9@ B Ei- o e e ST

D s> M eM YD 1Y ™ Interactive chart

as part of their data.json metadata in Project Open Data. e

Volume.

386.700

655,400




} | https://knoema.com/datafinder ¢ %wBe ¥ A 8 El:d. (]

SMARTER RESEARCH WITH THE WORLD'S STATISTICS IN YOUR HANDS Q Search for data and statistics He

Knoe ma Data Atlas Infographics Products Login Sign

Looking for data... finder?

World Data Finder is your "always on" companion helping you @
o
to find data and statistics for your research and other needs. \ Data F'I n de r

It can be used for fact checking, data discovery and analysis by

everyone from students and journalists to business investors.

9 -~-%is - Microsoft Excel i powered by

Home Insert Page Layout Formulas Data Review View Developer Add-Ins ScreencaStlfy L'te
Find
data
Knoema Data Finder
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File Edit

-

% data graphs.nb * - Wolfram Mathematica 10.4 Student Edition - Personal Use Only . O
Insert Format Cell Graphics Evaluation Palettes Window Help
Wolfram Mathematica | STUDENT EDITION Demonstrations | MathWorid | Wolfram Community
10] // TableForm

api user timezone lang current3ubreddit linkSubreddit voteType linkType i
72 0.1 7€215014 240 en Jx/aww 1 article +
73 0.1 7€219014 240 en aww 0 article 1
74 0.1 7€215014 240 en all r/aww 1 article 1
16405 0.1 2065810866 240 en AskReddit u article 1
32138 0.1 B€3389 428 420 en AskAcademia u comment 1
32141 0.1 B€3385 428 420 en A=kAcademiz u comment 1
S0803 0.1 -1113834048 300 en u comment 1
50804 0.1 -1113834048 300 en 1 comment 1
50805 0.1 -1113834048 300 en u comment 1
myFile :=

Import|[
"C:\\Users\\Thomasz\\Documentz\\GitHub\\reddit_influence\\data\\CSV Files\\learrMoreClicks withCV.csv"]

myTable := TableForm[myFile]
Dimensions [%19]
737, 37}
Last[{37, 37}]
myFile[[1;; 6, A11]] // TableForm

api user timezone lang currentSubreddit linkSubreddit voteType 1linkType a1
72 0.1 7€215014 240 en Jx/aww 1 article ti
73 0.1 7€219014 240 en aww 0 article X
74 0.1 7€215014 240 en all r/aww 1 article ti
16405 0.1 20€658108€€ 240 en AskReddit u article i
32138 0.1 B€3385 428 420 en As=kAcademia u comment ti
score = myFile[[ ;; , 12]]

80%

Help




(-) @ @ | https://plotly/alpha/workspace/ g HQSearch ‘ ¥y A4 @ O § & F 4 - @‘

grid 1 -+ Import Data felixdeecat
I I Collapse All ace
Plotly 2.0 Preview (Switch back to Plotly 1.0)

v e

G H | J K L

A
Chart Type
s+ Scatter plot
v

uy an example <IN

Click to enter Plot title

Hover Text

Click to enter Y axis title

0.4 0.6

Click to enter X axis title




Electronics » Computers & Accessories » Computer Components » Desktop Barebones

CanaKit Raspberry Pi 3 Complete
o . Starter Kit - 32 GB Edition
--.,,~ \ by CanakKit
Wryryryr ~ 672 customer reviews

| 71 answered gquestions

A RECS I E In Desktop Barebones

Price: $74 99 & FREE Shipping. Details

Want it tomorrow, July 29? Order within and choose
One-Day Shipping at checkout. Details

In Stock.
Sold by CanakKit and Fulfilled by Amazon.

* Includes Made in UK Raspberry Pi 3 (RPi3) Model B
Quad-Core 1.2 GHz 1 GB RAM

» On-board WiFi and Bluetooth Connectivity

» 32 GB Micro SD Card (Class 10) - Raspberry Pi
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