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Motivation 1-1

How this project fits into my work

(a) Network Models & (b) Dimension
Complex Systems v Reduction techniques v/ (c) FinTech &
Blockchain Analytics v/

(d) Social Media (e) Investment
Analytics v/ Methodologies X (f) Software creation X
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Motivation

What are meme stocks?

[-] Stocks targeted by the internet crowd
[ Believe them to be undervalued, activism, etc.

(] Hype them up and cause market excesses

/i
MEME STOCKS

| AMC ENTERTAINMENT 18.10
| cAMESTOP 233.73

| BLACKBERRY 9.93  [+519%] ;"a 5
|ROCKET COMPANIES 17.48  [+0.11%] I )y
Ve

|nokiA 495  Unch

GAMESTOP WON'T STOP
HOW REAL IS THE STOCK RUN-UP? &
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Motivation 1-3

Why should we care?

[] Internet crowd entered wallstreet

[] Can cause huge market excesses

[ Communication via memes on public forums
[] How did it all start?
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Motivation 1-4

Wallstreetbets & GME

[] GameStop (GME) posts continued losses for years

[] Hard hit by Covid-19 due to store closures

(] From 2019: User Keith Gill posts about investment in
GameStop (GME)

[ Hedgefunds bet on a falling price

[] Wallstreetbets investors short squeeze hedgefunds, causing

market disturbances

25,00 USD 10. Okt. 2022
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Motivation

Typical post by Keith Gill

’ @rlwall.slreelhets Posted
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GME YOLO Christmas update — Dec 25 2020
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C] 668 Comments
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Motivation

1-6

So was it just a one-hit wonder? - Nol!

The Motley Fool -

What are meme
stocks?

Qur Services

Top meme stocks right now

Investing Basics v

Stock Market v Retirement ¥ Money,

Now in year three of the movement, new meme stocks are being created all the time as

What exactly are
meme stocks?

Top meme stocks
right now

What started the
meme stock
movement?

Pros of meme
stocks

Cons of meme
stocks

How to identify a
good long-term
meme stock

Investing in

meme stocks and
ETFs
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COMPANY

RIVIAN AUTOMOTIVE
(NASDAQ:RIVN)

BLACKBERRY (NYSE:BB)

SOFI TECHNOLOGIES
(NASDAQ:SOFI)

PALANTIR (NYSE:PLTR)

VIRGIN GALACTIC
(NYSE:SPCE)

MARKET
cAP

$13.3 billion

$3.05 billion

$5 billion

§26.75

billion

$1.36 billion

individual investors look for new ways to beat the stock market. Here are five to do some more
digging on (beyond arguably the two most famous meme stocks — video game retailer
GameStop (GME -4.37%) and the world's largest movie theater chain AMC (AMC -13.68%).

COMPANY DESCRIPTION

EV company ramping up sales of its electric SUV and
pickup trucks

Smartphone darling of the 2000s tumed software
company.

Fast growing online banking, lending, and investment
services.

Software company specializing in big data, Al, and
digital transformation.

A former SPAC stock and aspiring pioneer in space
tourism and travel




Motivation 1-7

Outline
1. Motivation v
2. Reddit structure and data
3. Meme stock modelling
4. Market impact
5. Implications & what is next
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Data 2-1

The Financial Economics view

[] DeGroot network model: Users change their believes via an
online social network

(] Finance: Investors change their believes about an asset which
results in price changes

[J When does the social network affect an asset? When the
online social network is part of the assets pricing equation

(Pedersen (2022) JFE)
(] What is missing? Empirical validation for this theory
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2-2

Data

Reddit structure

Dummy example — reddit feed

Thread poster ID
@ riwallstresthets . Fosted by o/ r— Thread timestamp
Next GME or AMC! Thread title
Text of post / meme [ other content J
C poster ID
_{Text of post / meme / other :ﬁ Euiiii il o
L[Text of post / meme [ other content ]
_{Text of post / meme / other content ]
Text of post / meme / other content ]
—[Text of post / meme / other content ]
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Data 2-3

WSB dataset

[] Threads & posts containing ‘GME’ or ‘GameStop’ in title
(] Time period: 01.06.2020 - 31.05.2021

(] 502,668 users

[ 116,231 threads

(] 3,715,053 comments

(] » Focus on GME because it is the first meme stock
» Discussion on Reddit not distorted by media coverage
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Modelling 3-1

Node analysis

[] Target: Model posting behaviour of each node i in a time
series fashion
(1 Input: Network variables

» Past in- & out-degree
» Network activity
» Thread activity

(] Microview: One model per edge between nodes

[ Differentiation: Vital vs. Non-Vital Nodes (Influential users)
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Modelling

Node modelling

Type Variable  Description VN and/or
ANVN model
Dependent x5 Comment send from ¢ to j both
Micro- Di In-degree of i: number of comments send to 4 both
structure Doyt Out-degree of i: number of comments send by 4 both
D}'ﬁ In-degree of j: number of comments send to j ANVN
U]”,‘{L Out-degree of j: number of submits by j ANVN
ACT} No. of submits by all other vital nodes (excluding j) both
AC;?:“ No. of comments within any post of VN j both
Macro- AC Overall network activity both
structure ACH Overall network activity k days prior to time ¢ both
Control Dumys  Dummy indicating trading hours both
Dumpeyy 24 dummies for each hour both

Functional form: logit model with time dependent parameters
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Modelling 3-3

Determinants of posting behaviour
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Modelling

Search for change points - algorithm

@ Llune 2020
@

34

31 May 2021 o
@

Step A: Identify
A changepoint
o DANeva ©
36 Feb 1AM candidates.
R

Sy =[a,b,c] with a=15Nov7PM, b =21Nov4AM and ¢ = 6 Feb 11AM (all unique changepoints)

P(S;) =[0,a,b,c,ab,ac,bc,abc]

@ Llune 2020

31 May 2021 ®
D e
3

|

Bai et al. 2022.

powerset of
changepoints

Step B: Obtain

P(S)

Step C: Select
best elementin

Our settings: window 1440 hours (2 month), step size 168 hours (1 week), 5 Lags

We only consider changepoints significant on 5% significance level
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Modelling

Change in behaviour

4300 1583 Others
£0.00100
£
0.00075
0.00050
0.00025
0.00000 JJ —
2000 O 2000 -2000 0 2000 -2000 0 2000

Hours betwesn WN changepoint and ANVN changepoints
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Market impact 4-1

Change in users behaviour & market impact
(] Analysis on:
» Entire dataset (hourly observations)
» Market frenzy (5 minute observations)
[] Target variables
» Return
» Integrated variance
» Jump component of variance
(] Input variables
» Own past
» Changepoint count variable
» Network activity, mean distance/degree, betweenness, # active
nodes
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Market impact

Return

Dependent variable:

return
(1) () (3) (4) (5) (6)
Return lagged Yes Yes Yes Yes Yes Yes
Vital nodes No No Yes Yes No Yes
Non-vital nodes No No No Yes No Yes
Network activity No Yes Yes Yes Yes Yes
Network statistics No No No No Yes Yes
Observations 1,633 1,633 1,633 1,633 1,633 1,633
R2 0.009 0.020 0.028 0.088 0.045 0.115
Adjusted R2 0.004 0.011 0.014 0.070 0.021 0.084

Note:
Reddit users unleashed
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Market impact

Return - rolling window

43

Figure 2: Adj. R? for return models with rolling window over 3 months

Return: Adj. R"2 over rolling window

with step width 1 hour.
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Market impact

Reverse Causality? - No!

Dependent variable:

VN ANVN
returny_1 —0.074 —0.067
returny_o 0.062 0.067
returny_3 —0.084 —0.081
returns_g4 0.148 0.150
return;_s —0.134 —0.129
return;_g 0.211 0.211
returny_7 —0.063 —0.063
Constant —0.00003 0.005%**
Observations 1,633 1,633
R? 0.004 0.004
Note: *p<0.1; **p<0.05; ***p<0.01
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Implications & what is next 5-1

Financial & economic implications

(1 Change in behaviour explains market movements: Necessity to
quantify individual users behaviour
[] Meme stock early warning system:
» Influential users change in behaviour impacts markets with 6
hours delay
» Many influential users changed behaviour 1-2 months ahead of
market frenzy
[ Explaining market movement: Lesser influential users change

in behaviour explains largest portion of market dynamics
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Implications & what is next 5-2

Managerial implications

[J Fund and portfolio managers
» Meme stocks have real impacts on markets: monitoring
network evolution and the determinants for users change in
behaviour matters for portfolio management
(] Regulators:

» Online social networks matter for the economy

» Monitor social networks to prevent market manipulation
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Implications & what is next 5-3

What is next?

] Growing number of meme stocks: Determining the next frenzy
[] Meme coins: Determining the next Doge coin

[J Finfluencer detection: Who is the next Keith Gill?

v
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