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Context

Web Revolu t ion
Th e  e vo lu tio n  o f t he 
In t ernet  h a s  b e e n  
c h a n g in g  o u r life . Fro m  th e  
in tro d u c e  o f s ta tic  
we b s ite s  to  th e  e m e rg in g  
we b  p la tfo rm s  e n a b lin g  
u se rs   with  e ve n  m o re  
p o we r in  th e  d ig ita l wo rld .

Dig it a l Pla t form
Web2 d is ru p te d  
in d u s trie s  b y tu rn in g  
d ig ita l p la tfo rm s  in to  
e n g in e s  o f sc a le  
th ro u g h  net w ork  
effect s a n d  user  da t a .

Web3
We b 3 d is ru p ts  b y 
e m b e d d in g  o wn e rsh ip  
a n d  in c e n tive s  in to  
p la tfo rm s  th ro u g h  
t ok ens a n d  
decen t ra l iza t ion .

Blockcha in
Se rvin g  a s  th e  
b a c kb o n e  te c h n o lo g y 
o f th e  e vo lu tio n , 
b lo c kc h a in  e n a b le s  
u se rs  to  t ransact  
d irect ly  w it h  t rust . At 
its  h e a rt, sm ar t  
con t ract is  a  p o we rfu l 
e n g in e .

Dig it a l Tokens
ERC20 u t i l i t y  t ok ens
a re  d ig ita l a c c e ss  ke ys  
th a t e n a b le  
tra n sa c tio n s , s e rvic e s , 
a n d  g o ve rn a n c e  o n  
b lo c kc h a in - b a se d  
p la tfo rm s .

3
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Research 
Mot iva t ion
Wh ile  to ke n s  a re  b e in g  tra d e d  
m o re  a n d  m o re , th e  
u n d e rs ta n d in g  o f its  
fundam ent a l d r iv ers is  s till 
u n d e re xp lo re d .

With o u t su c h  u n d e rs ta n d in g  
va lu e  o f th e se  to ke n s  a re  
n e a rly ju s t specu la t ion .

Se e ks  fu n d a m e n ta ls  fo r 
p ric in g  u tility to ke n .

4
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Wh a t d rive s  th e  va lu e  o f ERC20 u tility to ke n s?

Wh a t d a ta  wa s  c o lle c te d ?

Wh a t a n a lys is  h a s  b e e n  d o n e  o n  th e  c o lle c te d  d a ta ?

Ho w e m p iric a l d a ta  c a n  b e  lin ke d  to  th e o re tic a l va lu a tio n  m o d e ls?

Research Quest ions
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Insp ir ing  
Ana logy
Own in g  a  to ke n  is  s im ila r to  
jo in in g  a  d ig ita l p la tfo rm .

Su c c e s s  is  th e  a b ility to  
g e n e ra te  net w ork  effect s.

=> Pa ra lle l to  wo rk o f 
Ro c h e t a n d  Tiro le (2006 ) 
o n  two - s id e d  m a rke ts .

6
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Dataset  Overv iew

Tokens

~4k
Variab les

>30
Years

8

7

Presenter
Presentation Notes
Data collected from public commercial databases: CG, BQ, GH.
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Variable Mean Std Min Max
prices 1,509,426.08 259,019,615.69 0   45,019,652,550.13 

market_caps 156,031,932.31 1,013,796,371.79 0 35,573,266,954.87 

total_volumes 19,577,198.80 252,582,051.91 0 25,290,764,281.58 

holders_count 21,727.81 68,480.79 0 846,658 

total_supply 1.5607E+53 2.73481E+55 0.2941303 4.79209E+57

transfer_count 207.18 1,048.53 1 73,175 

unique_senders 67.47 331.42 1 30,203 

unique_receivers 84.89 533.21 1 49,870 

total_sc_calls 376.38 1,775.11 1 122,008

gh_commits_count 5.39 15.22 0 275
gh_unique_committers_co
unt 1.21 3.78 0 72

gh_prs_count 7.35 18.97 0 163

twitter_followers 70,786.45 164,614.18 0 2,055,884

telegram_users 8,068.78 15,406.03 2 261,956

platforms_count 2.28 2.05 0 15

exchanges_count 13.09 20.39 0 85

exchangeable_pairs_count 6.98 9.82 0 98

Descrip t ive 
Sta t ist ics
Va ria b le s  sp a n  m ark et , 
t echn ica l , a n d  socia l
d im e n s io n s .

Ma n y t im e- v ar ian t
va ria b le s .

Hu g e  het erogeneit y .

Th e  ERC20  u tility to ke n  
e c o sys te m  is  e xtre m e ly 
d ive rse .

Presenter
Presentation Notes
This table summarizes the descriptive statistics of our dataset. 
What stands out immediately is the enormous heterogeneity across tokens and years. Prices, market capitalizations, and volumes range from virtually zero to billions, showing the diversity in token scale and maturity.

On the user side, the number of holders, senders, and receivers also varies widely, indicating very different levels of adoption. Similarly, development activity, captured by GitHub commits and unique committers, is highly skewed, with some projects being very active while others are almost inactive. 

Social media presence, such as Twitter and Telegram, also shows a broad spread, highlighting differences in community engagement. 

Overall, these statistics confirm that the token ecosystem is extremely diverse. We assumed that a
token's success is not directly observable (i.e., it is latent), we carry
out an exploratory statistical analysis based on principal component
analysis (PCA) to uncover the combinations of features most relevant to
token success.
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Da ta  Collect ion

Pyth o n  sc rip ts

API c a lls  (ra te  lim it!!!)

Th is  c o d e  is  o n ly fo r GitHu b  d a ta .

PCA p re- p rocessing :
• Filte rin g  o u t to ke n s  n o  lo n g e r 

tra d e d .
• Re m o vin g  sp a rse ly p o p u la te d  

va ria b le s .
• Exc lu d in g  e xtre m e  o u tlie rs  ( ju s t 

fo r PCA).
• Lo g - tra n s fo rm e d  to  a vo id  

ske wn e ss .

def get_gh_commits(gh_path, date_from, date_till):

url = f"https://api.github.com/repos/{gh_path}/commits?since={date_from}&until={date_till}"

headers = {

"Accept": "application/vnd.github.v3+json",

"Authorization": "Bearer <api_key>",

"X-GitHub-Api-Version": "2022-11-28"

}

response = requests.get(url, headers=headers)

return response.json()

def build_gh_time_series(paths, first_date=‘01/01/2001', last_date=‘15/12/2024'):

start_date = pd.to_datetime(first_date, format='%d/%m/%Y').strftime('%Y-%m-%d')

end_date = pd.to_datetime(last_date, format='%d/%m/%Y').strftime('%Y-%m-%d')

date_range = pd.date_range(start=start_date, end=end_date, freq='ME')

api_dates = [date.strftime('%Y-%m-%d') for date in date_range]

for date in api_dates: # Get actitivies data for each date in the time series

from_date = pd.to_datetime(date).replace(day=1) 

for path in paths: # Because one project might have multiple repos, so loop thru them

commits_data = get_gh_commits(path, from_date.strftime('%Y-%m-%d'), date)

time.sleep(1.5)

prs_data = get_gh_prs(path, from_date.strftime('%Y-%m-%d'), date)

time.sleep(1.5)

issues_data = get_gh_issues(path, from_date.strftime('%Y-%m-%d'), date)

time.sleep(1.5)

subscribers_data = get_gh_subscribers(path, from_date.strftime('%Y-%m-%d'), date)

time.sleep(1.5)

return df

Presenter
Presentation Notes
Filtering out tokens no longer traded.
Removing sparsely populated variables.
Excluding extreme outliers (just for PCA).
Log-transformed to avoid skewness.
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Th e  p e rfo rm a n c e  is  q u ite  sa tis fa c to ry, sh o win g  (fro m  th e  
p lo ts ) th a t we  sh o u ld  re ta in  3- 4  PCs  fo r a  g o o d  a n d  
e xte n s ive  re p re se n ta tio n  o f th e  o rig in a l se t o f va ria b le s

Princ ipa l Com ponent  Ana lysis

Presenter
Presentation Notes
the objective is to simplify our initial dataset with a low rank approximation, with the aim of identifying the strongest dimension of variation. With that purpose, the correlation matrix has been computed and eigen-decomposed.
It is possible to evaluate of the performance of the dimensionality reduction by looking at the eigenvalues and the respective % of variance explained of the initial dataset. Here below it is reported the screeplot and the % cumulative variance explained by the Principal Components. A satisfactory solution would retaining at least 60-70% of the total variation or - alternatively (following Kaiser rule) - we can retain all the principal components that has eigenvalues greater than 1.
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Principa l Com ponent  
Ana lysis

Dim ensiona lit y  
reduct ion

A re d u c e d  se t o f 
c o m p o n e n ts  c a n
e ffe c tive ly c a p tu re  th e  
m a jo r d im e n s io n s  o f 
va ria b ility in  th e  d a ta se t.

Latent  va r iab les 
ident if ica t ion

Net w ork  usage va ria b le s  
c lu s te r s tro n g ly o n  PC1, 
dev elopm en t a c tivity o n  
PC2, a n d  to ke n  supp ly a n d  
t op  hold ings o n  PC3.

• Ru n  fu ll s a m p le  a n a lys is .

• Co n firm  re su lts  with  su b sa m p le s .

• Co n s is te n t re su lts  a c ro ss  a ll s a m p le s .

• Th e  firs t 3 c o m p o n e n ts  e xp la in  m o re  th a n  6 0% o f va ria n c e .

11

Presenter
Presentation Notes

First, the PCA was first computed on full sample. To check robustness, we also repeated the analysis on sub samples. Across all samples, the first three principal components consistently explain about 60% of the variance, and the grouping of variables remains stable.

The heatmap here shows the correlation between original variables and the extracted PCs. You can see clear blocks emerging: network usage variables cluster strongly on PC1, development activity on PC2, and supply and concentration on PC4.

A novel aspect of our approach lies in the inclusion of time series
variables that trace the level of interest in the token from the perspective
of \textit{producers }--- as opposed to users --- of the smart contract.

This structure gives us interpretable latent drivers of token value that we will carry into the next step of this project which is the regression analysis.
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In terp reta t ion  of PCA Com ponents

Netw ork  Act iv it y

Th is  c o m p o n e n t q u a n tifie s  h ig h -
fre q u e n c y tra n sa c tio n a l a c tivity 
a n d  u se r p a rtic ip a tio n , c a p tu rin g  
a c tivity su c h  a s  tra n s fe rs , 
vo lu m e s , a n d  sm a rt c o n tra c t c a lls .

01.
Developer Act iv it y

A d e ve lo p m e n t a n d  p ro d u c tivity 
fa c to r th a t h ig h lig h ts  th e  
product ion  side o f th e  e m e rg e n t 
e c o n o m y, tra c ke d  b y GitHu b  
a c tivity a n d  c o d in g  in te n s ity.

02.
Supply  &  Concent ra t ion

A fa c to r th a t re fle c ts  to ke n  su p p ly 
a n d  d is trib u tio n  d yn a m ic s , 
c a p tu rin g  a  s tru c tu ra l d im e n s io n  
o f th e  to ke n  e c o sys te m .

03.
Ac ro ss  a ll ye a rs , th e  firs t th re e  p rin c ip a l c o m p o n e n ts  c o n s is te n tly e xp la in  m o re  th a n  6 0% o f th e  va ria n c e , a n d  th e  g ro u p in g  

o f va ria b le s  re m a in s  s ta b le .

12

Presenter
Presentation Notes
We looked at the PCA results in detail, where different blocks of variables clustered together on specific components. 
Instead of dozens of variables moving in different directions, PCA shows us three dominant forces:
First, a transactional or network-usage factor that captures activity such as transfers, volumes, and smart contract calls. 
Second, a development and productivity factor that reflects GitHub activity and coding intensity, often moving in contrast to transactional scaling. 
And third, a supply and concentration factor that reflects token supply and distribution dynamics.

This decomposition allows us to interpret token prices not just as noisy fluctuations, but as combinations of these underlying forces. The dimensionality reduction achieved through these findings sets the stage for the construction of a model and a dynamic analysis of the transition to success of an individual.
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From  Em pir ica l Resu lt s to Theoret ica l 
Models

13

Ho w PCA re su lts  m a p  to  th e o re tic a l fin d in g s?
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Theoret ica l Baseline: Cong, Li, Wang ( 2021)

• L. W. Co n g , Y. Li, a n d  N. Wa n g , “To ke n o m ic s : Dyn a m ic  Ad o p tio n  a n d  Va lu a tio n ”, 
The Review of Financ ia l Stud ies, vo l. 34 , n o . 3, 2021.

• Th e  a u th o rs  wa n te d  to  sh e d  lig h t o n  th e  a rg u m e n t:”Tokens help  grow the 
ecosystem  and a llow a ll partic ipants to benefit from  the growth prospect of 
p la tform s.”

• De rivin g  a  PDE th a t is  s im ila r to  Bla c k- Sc h o le s  fo rm u la .

• So lvin g  fo r a n  e q u ilib riu m  p ric in g  e q u a tio n  g ro u n d e d  in  n e two rk e ffe c ts  a n d  
p ro d u c tivity sh o c ks .

• Rig o ro u s  e c o n o m ic  fo u n d a tio n  fo r to ke n  va lu a tio n .
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The Gordon Grow th  form ula

Classica l equ it y  v a lua t ion fo rm u la :

𝑃𝑃𝑡𝑡 =
𝐷𝐷𝑡𝑡+1
𝑟𝑟 − 𝑔𝑔

(1)

wh e re :
𝑔𝑔 : Co n s ta n t g ro wth ra te e xp e c te d fo r d ivid e n d s .
𝑟𝑟 : In te re s t ra te .
𝐷𝐷𝑡𝑡+1 : Va lu e o f n e xt d ivid e n d s .

Ob se rva b le  d ivid e n d s  a re  th e  ke y va lu e  d rive r.

Presenter
Presentation Notes
The starting point for our framework is the classical Gordon Growth model from equity valuation. 

This formula says that the price of a stock equals next period’s dividend divided by the discount rate minus the expected dividend growth. 

The intuition is straightforward: if investors expect dividends to grow steadily, they are willing to pay more today. Here, dividends are observable and serve as the central value driver. 

This traditional setup provides a useful benchmark that we later extend to the token context, where cash flows are not directly observable.
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Token Pric ing  vs Deriva t ive Pric ing  ( Black- Scholes form ula )  

Th e  PDE fo r th e  to ke n  p ric e  𝑃𝑃𝑡𝑡 = 𝑃𝑃 𝐴𝐴𝑡𝑡 in  Co n g , Li, Wa n g  (2021):

𝜇𝜇𝑡𝑡𝑃𝑃𝑃𝑃𝑡𝑡 = 𝜇𝜇𝐴𝐴𝐴𝐴𝑡𝑡
𝜕𝜕𝑃𝑃𝑡𝑡
𝜕𝜕𝐴𝐴𝑡𝑡

+
1
2
𝜎𝜎𝑡𝑡𝐴𝐴𝐴𝐴𝑡𝑡

2 𝜕𝜕2𝑃𝑃𝑡𝑡
𝜕𝜕𝐴𝐴𝑡𝑡

2 (2)

Underlying  𝐴𝐴𝑡𝑡 (p roductivity, non- tradab le) | 𝑃𝑃𝑡𝑡:  token price | 𝜇𝜇𝐴𝐴,𝜎𝜎𝐴𝐴: d rift/ vol of p roductivity

Th e  Bla c k- Sc h o le s  fo rm u la  with  no- a rb it rage c o n d itio n :

𝑟𝑟𝑟𝑟 = 𝑟𝑟𝑟𝑟
𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

+
1
2
𝜎𝜎2𝑆𝑆2

𝜕𝜕2𝑉𝑉
𝜕𝜕𝜕𝜕2

+
𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

Un d e rlyin g  𝑆𝑆 (tra d a b le ) | 𝑉𝑉: d e riva tive  p ric e  | 𝜎𝜎: vo la tility | 𝑟𝑟: in te re s t ra te

Presenter
Presentation Notes
Cash flows unobservable → replaced by productivity: Since tokens don’t generate direct cash flows, platform productivity  𝐴 𝑡  substitutes for dividends/cash flows as the underlying economic driver. This makes valuation heavily dependent on adoption and productivity dynamics.
Price–productivity nonlinearity: The relation is nonlinear, similar to derivative pricing. Token prices can amplify productivity shocks due to network effects: small changes in adoption can create disproportionately large price swings (“excess volatility”).
Boundary conditions: As  𝐴 𝑡 →0,  𝑃 𝑡 →0 (platform is unproductive → tokens worthless). As  𝐴 𝑡 →∞, the model converges to a Gordon-type valuation with full adoption
Price–productivity relationship is nonlinear (derivative-like).


Nonessential differences: finite maturity versus perpetuity. Tokens in our model are
perpetual with no maturity. Standard derivatives often have maturity, and hence, have the
additional term ∂V (St ,t )
∂t in the pricing equation.

The state variable of derivatives is
the underlying stock’s price. Since the stock is traded, so it has an expected cum-dividend
return equal to r, and thus, its ex-dividend stock price has a drift that is equal to St (r−δ)
under the risk-neutral measure, which is the coefficient on ∂V (St ,t )
∂St . The underlying state variable of tokens is the platform productivity At . The coefficient on dP(At )
dAt is AtμA, also the state variable’s drift. Since At is not traded, the risk-neutral drift, AtμA, is not equal
to At r,
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Ut ilit y  vs Carry  Cost  Trade- off

With  to ke n s , a g e n t 𝑖𝑖’s  d e c is io n  o n  th e  re a l b a la n c e  o f m e d iu m  o f e xc h a n g e , th e  
e ffe c tive  c a rry c o s t is  n o w 𝑟𝑟 − 𝜇𝜇𝑡𝑡𝑃𝑃 , a n d  t he op t im a lit y  cond it ion  agen t s’  t ok en  
ba lance is  wh e re  th e  m a rg in a l b e n e fit o f tra n sa c tio n  is  e q u a l to  th e  c a rry c o s t:

𝑟𝑟 − 𝜇𝜇𝑃𝑃 𝐴𝐴𝑡𝑡 = 1 − 𝛼𝛼
𝑁𝑁𝑡𝑡𝐴𝐴𝑡𝑡𝑒𝑒𝑢𝑢𝑖𝑖
𝑥𝑥𝑖𝑖,𝑡𝑡∗

𝛼𝛼

> 0 (3)
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Dynam ic Token Va lua t ion  Model

Equ il ib r ium  t ok en  p r ic ing fo rm u la  in  Co n g , Li, Wa n g  (2021):

𝑃𝑃(𝐴𝐴𝑡𝑡) =
𝑁𝑁 𝐴𝐴𝑡𝑡 𝑆𝑆 𝐴𝐴𝑡𝑡 𝐴𝐴𝑡𝑡

𝑀𝑀
1 − 𝛼𝛼

𝑟𝑟 − 𝜇𝜇𝑃𝑃(𝐴𝐴𝑡𝑡)

1
𝛼𝛼

(4)

• Exte n s io n  o f Go rd o n  Gro wth  to  to ke n s .

• Ca sh  flo ws  u n o b se rva b le  → re p la c e d  b y p ro d u c tivity p ro c e s s .

Presenter
Presentation Notes
Variables:
 𝑃 𝑡 : Token price at time 𝑡.
 𝐴 𝑡 : Platform productivity (technology, regulatory environment, transaction variety). A positive shock to  𝐴 𝑡  may mean technological advances, favorable regulatory changes, growing users’ interests, and increasing variety of activities feasible on the platform.
𝑁  𝐴 𝑡  : User base as a function of productivity (captures adoption level, network size).
𝑆  𝐴 𝑡  : Aggregate transaction needs of participating users (weighted by heterogeneity of transaction demand).
𝑀: Fixed token supply.
𝛼: Elasticity parameter (0 < 𝛼< 1), governs diminishing returns to holding tokens.
𝑟: Risk-free interest rate.
 𝜇 𝑃   𝐴 𝑡  : Expected growth rate (drift) of token price, endogenous to platform adoption and productivity.

Key Points to Extend Slide Content:
Extension of Gordon Growth: Equation (32) generalizes the Gordon Growth Formula to tokens. Instead of dividends, token value is tied to platform productivity and transaction needs. The term  1−𝛼 𝑟− 𝜇 𝑃   𝐴 𝑡   plays a role similar to the Gordon denominator  1 𝑟−𝑔 .
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Dynam ic Token Va lua t ion  Model

𝑃𝑃(𝐴𝐴𝑡𝑡) =
𝑁𝑁 𝐴𝐴𝑡𝑡 × 𝑆𝑆 𝐴𝐴𝑡𝑡 × 𝐴𝐴𝑡𝑡

𝑀𝑀
1 − 𝛼𝛼

𝑟𝑟 − 𝜇𝜇𝑃𝑃(𝐴𝐴𝑡𝑡)

1
𝛼𝛼

User  base Product iv it
y

Tok en  
supp ly

Transact io
n  needs

Th e  va ria b le s  in  th e  e q u ilib riu m :
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Mapp ing  Em pir ica l Com ponents on the Theoret ica l Model

Th e  la te n t va ria b le s  id e n tifie d  b y th e  PCA c a n  b e  m a p p e d  n ic e ly o n to  th e  to ke n  
p ric in g  e q u ilib riu m  p ro p o se d  in   Co n g , Li, Wa n g  (2021):

𝑁𝑁 𝐴𝐴𝑡𝑡 = Use r b a se
(da ily active addresses)

𝐴𝐴𝑡𝑡 = Product iv it y

𝑀𝑀 = To ke n  su p p ly

𝑆𝑆 𝐴𝐴𝑡𝑡 = Tra n sa c tio n a l n e e d s
(da ily trad ing  volum e)

PC1. 
Ne two rk  
Ac tivity

PC3.
Su p p ly a n d  

Co n c e n tra tio n

PC2. 
Dev eloper 

Act iv it y

Em p ir ica l 
Com ponent s

Theoret ica l 
Va r iab les
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Policy  &  Market  
Im p lica t ions

Tok en  design : De ve lo p m e n t m ig h t 
p la y a n  im p o rta n t ro le  in  o b se rvin g  th e  
p ro d u c tivity o f th e  to ke n  wh ic h  im p lie s  
to  b e  a n  in flu e n tia l in fo rm a tio n  o n  
to ke n  p ric e .

Regu la t ion : Disc lo su re  o f sys te m  
u sa g e  a n d  d e ve lo p m e n t m e tric s  
sh o u ld  b e  e n c o u ra g e d  to  a ttra c t 
fu n d a m e n ta l in ve s to rs .

Inv est or  st ra t egy : Fu n d a m e n ta ls  
b e yo n d  vo lu m e  a n d  c o n ve n tio n a l 
fin a n c ia l d a ta . Ou r p re lim in a ry re su lts  
a tte s t n o n - fin a n c ia l fa c to rs  a s  th e  
la te n t d rive rs  in s te a d  o f fin a n c ia l o n e s .

Theoret ica l l ink : e m p iric a lly id e n tifie d  
la te n t d rive rs  p ro vid e  p re lim in a ry 
p ro o fs  to  th e  th e o ry o n  “n e w 
fu n d a m e n ta ls” fo r to ke n  p ric in g .

Th e  fin d in g s  a lso  h a ve  se ve ra l 
b ro a d e r im p lic a tio n s  fo r to ke n  
d e s ig n , in ve s tm e n t s tra te g ie s , 
re g u la tio n , a n d  d ra w th e  
c o n n e c tio n  b e twe e n  e m p iric a l d a ta  
a n d  th e o re tic a l m o d e ls .
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Conclusion

Firs t e m p iric a l lin k b e twe e n  Co n g , Li, 
Wa n g  (2021)’s  m o d e l a n d  ERC20 to ke n s .

• ERC20 to ke n  p ric in g  re se m b le s  
d e riva tive  va lu a tio n  m o re  th a n  
e q u ity.

• Pro d u c tivity a n d  a d o p tio n  m a tte r a s  
ke y h id d e n  d rive rs .

• Su p p ly c o n c e n tra tio n  p la ys  a n  
im p o rta n t b u t c o m p le x ro le .

Ne xt s te p s :
• Re g re ss io n  a n a lys is , ro b u s tn e ss  

c h e c ks , su b - sa m p le  a n a lys is .
• Exte n d  fra m e wo rk to  NFTs  a n d  re a l-

wo rld  a s se t to ke n s .

22
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Prov isiona l Next  Step : Regression Ana lysis

Te s ta b le  e m p iric a l im p lic a tio n , fro m  e q . 4 :

𝑙𝑙𝑙𝑙
𝑃𝑃𝑖𝑖,𝑡𝑡+1
𝑃𝑃𝑖𝑖,𝑡𝑡

= ∆ 𝑙𝑙𝑙𝑙(𝑁𝑁𝑖𝑖,𝑡𝑡 𝑆𝑆𝑖𝑖,𝑡𝑡) + ∆ 𝑙𝑙𝑙𝑙𝐴𝐴𝑖𝑖,𝑡𝑡 − ∆ 𝑙𝑙𝑙𝑙𝑀𝑀𝑖𝑖,𝑡𝑡 − 1
𝛼𝛼
∆ 𝑙𝑙𝑙𝑙 𝑟𝑟𝑡𝑡 − 𝜇𝜇𝑡𝑡𝑃𝑃

𝑙𝑙𝑙𝑙
𝑃𝑃𝑖𝑖,𝑡𝑡+1
𝑃𝑃𝑖𝑖,𝑡𝑡

= 𝜇𝜇𝑖𝑖 + 𝛽𝛽1 ∆ 𝑙𝑙𝑙𝑙(𝑁𝑁𝑖𝑖,𝑡𝑡 𝑆𝑆𝑖𝑖,𝑡𝑡) + 𝛽𝛽2∆ 𝑙𝑙𝑙𝑙 𝐴𝐴𝑖𝑖,𝑡𝑡 + 𝛽𝛽3∆ 𝑙𝑙𝑙𝑙𝑀𝑀𝑖𝑖,𝑡𝑡 + 𝜀𝜀𝑖𝑖,𝑡𝑡+1 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉

𝐻𝐻0:

By ta kin g  lo g s , we  h a ve  re tu rn s  o n  th e  le ft- h a n d  s id e . 
Th is  a llo ws  u s  to  ru n  re g re s s io n s  o f re tu rn s  o n  c h a n g e s  in  o u r PCA fa c to rs . 
Econom et r ic  t est : PC fa c to rs  s ig n ific a n tly e xp la in  re tu rn s?

Note: 1
𝛼𝛼
∆ 𝑙𝑙𝑙𝑙 𝑟𝑟𝑡𝑡 − 𝜇𝜇𝑡𝑡𝑃𝑃 is d ropped in regression because it is g loba l effective carry cost.

Presenter
Presentation Notes
In the Cong–Li–Wang model, these drivers interact to determine the observed equilibrium token price  𝑃 𝑡 . This slide shows that our PCA results are not just statistical constructs but align closely with the theoretical variables of the model.
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Prov isiona l Next  Step : Potent ia l Regressors

Nam e Var iab le In t erp ret a t ion

De p e n d e n t Va ria b le 𝑙𝑙𝑙𝑙
𝑃𝑃𝑖𝑖,𝑡𝑡+1
𝑃𝑃𝑖𝑖,𝑡𝑡

Ob se rve d  to ke n  p ric e  c h a n g e s

Re g re s so r 1 – 𝑷𝑷𝑷𝑷𝟏𝟏𝒊𝒊,𝒕𝒕 ∆ 𝑙𝑙𝑙𝑙(𝑁𝑁𝑖𝑖,𝑡𝑡 𝑆𝑆𝑖𝑖,𝑡𝑡)
Pro xy fo r net w ork  ef fect s (h o ld e rs , tra n s fe rs , a c tive  
u se rs )

Re g re s so r 2 - 𝑷𝑷𝑷𝑷𝟐𝟐𝒊𝒊,𝒕𝒕 ∆ 𝑙𝑙𝑙𝑙 𝐴𝐴𝑖𝑖,𝑡𝑡
Pro xy fo r p la t form  p roduct iv it y (GitHu b  a c tivity, 
c o m m its , is su e s )

Re g re s so r 3 - 𝑷𝑷𝑷𝑷𝟑𝟑𝒊𝒊,𝒕𝒕 ∆ 𝑙𝑙𝑙𝑙𝑀𝑀𝑖𝑖,𝑡𝑡
Pro xy fo r st ruct u ra l t ok en  supp ly (to ta l su p p ly a n d  
d is trib u tio n )

Presenter
Presentation Notes
In the Cong–Li–Wang model, these drivers interact to determine the observed equilibrium token price  𝑃 𝑡 . This slide shows that our PCA results are not just statistical constructs but align closely with the theoretical variables of the model.
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Thank you for listen ing
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