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RESEARCH DISCLAIMER

This report alone must not be taken as the basis for an investment decision.
The user assumes the entire risk of any use made of this information. The
information is provided merely complementary and does not constitute an
offer, solicitation for the purchase or sale of any financial instruments,
inducement, promise, guarantee, warranty, or as an official confirmation of any
transactions or contract of any kind. The views expressed therein are based
solely on information available publicly/internal data/other reliable sources
believed to be true. This report includes projections, forecasts and other
predictive statements which represent Crypto.com’s assumptions and
expectations in the light of currently available information. These projections
and forecasts are based on industry trends, circumstances and factors which
involve risks, variables and uncertainties. Opinions expressed therein are our
current opinion as of the date appearing on the report only.

No representations or warranties have been made to the recipient as to the
accuracy or completeness of the information, statements, opinions or matters
(express or implied) arising out of, contained in or derived from this report or
any omission from this document. All liability for any loss or damage of
whatsoever kind (whether foreseeable or not) which may arise from any
person acting on any information and opinions contained in this report or any
information which is made available in connection with any further enquiries,
notwithstanding any negligence, default or lack of care, is disclaimed.

The reports are not for public distribution. Reproduction or dissemination,
directly or indirectly, of research data and reports of Crypto.com in any form
is prohibited except with the written permission of Crypto.com. Persons into
whose possession the reports may come are required to observe these
restrictions.
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Return

Executive Summary

Other things being constant, it is reasonable to assume that the
higher the token inflation, the worse the price performance of a
token. In order to verify the statement, we proposed to investigate
the relationship between token inflation and return. In addition, we
are also interested to discover the relationship between token
inflation and change of market capitalization.

Here is a quick take away for those in a hurry:

e There exists the weak negative linear relationship between
inflation and return. The higher the inflation, the lower the return

e There is no relationship between inflation and market cap change

e We cannot accept the alternative hypothesis that “low inflation
tokens have better return than high inflation tokens”. This means
that we don’t have a statistically strong evidence to support the
first statement

Result indicates a negative relationship between inflation and return:

e Correlation: -0.44
e Regression Slope: -0.997

e R20.1915
Inflation vs Return
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MarketCap

While there is no relationship between inflation and market cap:

e Correlation: 0.00
e Regression Slope: 0.003
R?: 0.000002

Inflation vs Market Cap
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We have further performed a hypothesis test on checking the
average returns of high inflation tokens versus low inflation tokens.

Ho: tiow = Hnign
Hi: Wiow > Unign

The p-value of the one tailed t-test is 0.251, indicating we cannot
accept the alternative hypothesis. i.e. It is NOT statistically significant
to tell that “low inflation tokens have better return than high inflation
tokens”.
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Introduction

The purpose of this document is to:

e Provide a methodology to analyse the relationship between
tokens’ inflation and their return or market capitalization change

Cryptocurrency market has more than 2,000 tokens as of today.
Some tokens have lower inflation but some tokens have high inflation
depending on their supply schedule. Other things being constant, it is
reasonable to assume that the higher the token inflation, the worse
the return of a token in the long run.

Market Cap = Price X Supply

To test if the above statement is true, we have used the 3 methods
below:

e Linear regression
e Pearson correlation
e Hypothesis test

In addition, we are also interested to discover the relationship
between inflation and market capitalization change rate. Normally we
may assume market cap to be constant, but one cannot rule out the
possibility that inflation has an impact on market cap as well.
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3. Methodology

3.1 Data and Data Extraction

To avoid selection bias, we have randomly selected 20 (+1) from the
TOP 200 tokens in terms of market capitalization (The #0 is bitcoin).
The tokens’ information is from the CoinMarketCap on 25/11/2019 as
shown below:

Seq Rank Logo Name Abbreviation
0 1 Bitcoin BTC
1 3 = Ripple XRP
2 5 Bitcoin Cash BCH
3 18 q NEO NEO
4 20 A IOTA MIOTA
5 23 - Dash DASH
6 39 (98] Ox ZRX
7 55 © Komodo KMD
8 66 Siacion SC
9 74 Verge XVG
10 86 @ Horizen ZEN
1 90 O Steem STEEM
12 104 L Zcoin XZC
13 16 = Tierion TNT
14 123 < Factom FCT
15 142 4 Loopring LRC
16 152 () FunFair FUN
17 162 n Dentacoin DCN
18 178 e} Metal MTL
19 181 Groestlcoin GRS

)
20 198 & Vertcoin VTC
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The following data for each token is extracted:

e Date: the date of the historical data
e Close: the close price of the token
e Market Cap: the market capitalization

Token price and market cap data are downloaded and processed in
Microsoft excel. Some data cleansing and reformatting is performed
to make dataset suitable for further calculation.

3.2 Return

2-year return is chosen in this project, and the designated period is
from 22/11/2017 to 21/11/2019. Return is calculated with the formula:

Pricez(ng) 365
*

Return = n
eturn n 730

Price;q17

where 730 is the duration from 22/11/2017 to 21/11/2019 and 365 in
the numerator is to annualize it (i.e., annualized continuous return).

Natural log is used for measuring continuous compounding rate:
Pricer = Pricey_q * e*

Take the Bitcoin Cash (BCH) for example, the return is calculated as:

Date Close Price Return
22/11/2017 1303.31 -
21/11/2019 226.6 -87.59%

The above methodology aligns with the Geometric Brownian Motion
(GBM) which is widely used to model stock return:

dS = uSdt + oSdZ;

where dZ,~N(0,t), and therefore
In (Sf/ ) = udt + odZ
St—l

which implies that in (St/St_l) ~N(u— 072 %)
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3.3 Token Supply and Inflation

Before calculating inflation, we need to know each coin’s total supply
for the period. As we know that:

Market Cap = Price X Supply

Token supply can be estimated by:

Market Cap

Supply ~ Close Price

Therefore annual inflation can be estimated by:

SuPPIJ’2019> 365

Annual Inflation = ln( *
Supplyzo17/ 730

Take the Bitcoin Cash (BCH) for example, the annual inflation is
calculated as:

Date Close Price Market Cap Token Supply Inflation
22/1/2017 1303.31 21,917,585,065  16,816,862.50 -
21/11/2019 226.6 407,271,775 18,125,647.73 3.75%

3.4 Market Capitalization

Resemble the return calculation above, the market cap change of a
single token is simply calculated by replacing the supply in the
formula above to “Market Cap”.

Take the Bitcoin Cash (BCH) for example, the market cap change is
calculated as:

Date Market Cap Market Cap Change

22/11/2017 4,107 million -
21/11/2019 21,917 million -83.73%
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3.5 Pearson Correlation Coefficient

The correlation coefficient is a statistical measure that calculates the
strength of the relationship between the relative movements of two
variables. The value ranges between -1.0 and 1.0. A correlation of -1.0
shows a perfect negative correlation, while a correlation of 1.0 shows
a perfect positive correlation. A correlation of 0.0 shows no
relationship between the movement of the two variables.

The best-known and most commonly used type of correlation
coefficient is the Pearson product-moment correlation coefficient. It
is @ measure of the strength and direction of the linear relationship
between two variables that is defined as the covariance of the
variables divided by the product of their standard deviations. The
expression of Pearson correlation coefficient is:

_ Cov(x,y)
Pxy = 00
, Where

pxy = Pearson product-moment correlation coefficient
e Cov(x,y) =covariance of variables x and y
e ¢; = standard deviation of variable i (i = x, y)

In this project, we use the Pearson correlation coefficient to estimate
the linear relationship between inflation and return and the linear
relationship between inflation and market cap change. We set

e X ={all tokens’ inflation}
e vy = {all token’s return},

then the p,, is the Pearson correlation coefficient between inflations
and returns.

10
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3.6 R-Squared (R?)

R-squared (R?) is a statistical measure that represents the proportion
of the variance for a dependent variable that's explained by an
independent variable or variables in a regression model. It explains to
what extent the variance of one variable explains the variance of the
second variable. Since R? is a proportion, it is always a number
between O and 1.

If R? =1, all of the data points fall perfectly on the regression line. The
predictor x accounts for all the variation in y. If R? = O, the estimated
regression line is perfectly horizontal. The predictor x accounts for
none of the variation in y. Let’s look at an example to illustrate this
(The Coefficient of Determination, R?):

Reqgression Plot
y = 755458 - 576402 x
5=781137 RSq=799% R-Sqfad)=79.2%

!

SSR =YL, (3, — 9% = 6679.3

SSE = Y0 (vi — ;)" = 1708.5

SSTO = ¥ (yi — 7)* = 8487.8

w —

_ SSR SSE

T SSTO ~ ~ SSTO

2

In this report, we use R? to measure how much prediction error we
eliminated via our linear regression model. In other words, R? is used
to assess our linear regression.

11
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3.7 Hypothesis Test

Although the regression shows a potential negative relation between
inflation and return, the R?is too small to make any conclusion. To
further verify our findings, we introduce hypothesis test.

In hypothesis test, tokens are divided into two groups: high inflation
and low inflation. The high / low inflation is defined by:

Category = {High ('ifAnnual Inflatfion > 20%)

Low (if Annual Inflation < 20%)
We set the null hypothesis (Ho): the average return of tokens in low
inflation group equals to the average return of tokens in high inflation
group; the alternative hypothesis (H;): the average return of tokens in
low inflation group is greater than that of high inflation group. The
null and alternative hypothesis can be illustrated below:

Ho: tiow = Unign
Hi: thiow > Unign

We then conduct a two-sample (unpaired) one-tailed t-test. The test-
statistics can be calculated by:

Hiow — Hnign

2 2
JSlow/Nlow + Shigh/Nhigh

T =

The test statistics will then be fitted into a t-distribution with degree
of freedom equals Ny, + Npign — 2. This will give us the p-value for the
hypothesis test.

One-tailed lower

p-value = 0.05
Hnun® e = Ha (the total area of the lower tip)

Hai: He < Ha

0.05 ~

Difference between
0 conversion rate distributions

We will accept the alternative hypothesis if the p-value is smaller than
0.05. Otherwise, we reject the alternative hypothesis and accept the
null hypothesis. In our case, pow = Haigh-

12
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4. Result and Analysis

Seq

12
13
14
15
16

17

18

19

20

4.1 Basic Statistics

The basic statistic for all tokens is summarized in the table below:

Rank

1

3

5

18
20
23
39
55
66
74
86
90
104
16
123
142
152

162

178

181

198

Logo

X

Name
Bitcoin
Ripple

Bitcoin
Cash

NEO
IOTA
Dash
Ox
Komodo
Siacion
Verge
Horizen
Steem
Zcoin
Tierion
Factom
Loopring
FunFair

Dentacoi
n

Metal

Groestlc
oin

Vertcoin

Abbreviation

BTC

XRP

BCH

NEO
MIOTA
DASH
ZRX
KMD
SC
XVG
ZEN
STEEM
XZC
TNT
FCT
LRC
FUN

DCN

MTL

GRS

VTC

13

Inflation

4.01%

5.89%

3.82%

4.18%
0.00%
9.08%
9.75%
6.24%
16.08%
6.01%
78.54%
19.58%
59.40%
0.70%
4.67%
78.96%
24.16%

28.95%

65.82%

3.57%

12.27%

Return

-3.85%

1.02%

-87.59%

-58.90%
-68.82%
-113.04%
6.78%
-61.22%
-59.71%
-18.50%
-76.20%
-104.36%
-112.50%
-19.40%
-107.46%
-95.39%
-96.78%

-53.71%

-133.39%

-55.75%

-142.05%

A MarketCap

0.08%

6.74%
-83.84%

-54.80%
-68.82%
-104.35%
16.08%
-55.17%
-44.80%
-12.67%
-18.24%
-86.48%
-65.88%
-18.70%
-102.89%
-37.19%
-75.14%

-28.28%
-82.82%
-52.25%

-130.48%
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4.2 Inflation vs Return

The relationship between inflation and return is plotted below.
Regression shows a lower return when inflation increase (Slope = -
0.997). The correlation coefficient is -0.44, indicating a negative
linear relationship. The R?is 0.1915: the regression model has weak
ability to explain inflation against return.

Inflation vs Return

50%
0% o °
c [ ] [ ]
% -50% y = -0.997x - 0.5235
x R? = 0.1915
-100% ¢ g
° e o °
[ ]
-150% e
0% 10% 20% 30% 40% 50% 60%
Inflation
4.3 Inflation vs Market Cap Change
The relationship between inflation and market cap change is plotted
below. The regression line is almost flat (Slope = 0.003). The
correlation coefficient is 0.00, indicating no linear relationship. The R?
(0.000002) is almost zero: the regression doesn’t help to explain the
relation between inflation and market cap.
Inflation vs Market Cap
50%
[ J
o 0% ° :
8 ° o '.
9 -50% — e
e [ J
o~ ° o ¢ y = 0.003x - 0.5235 °
-100% e o R? = 2E-06
[ J
-150%
0% 10% 20% 30% 40% 50% 60%

Inflation
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4.4 Hypothesis Test

By using the classification methods mentioned in last section, tokens
are either classified as "High Inflation” or "Low Inflation”:

Category Tokens

High Inflation {XZC, FUN, MTL, ZEN, LRC, DCN}

{BTC, BCH, MIOTA, ZRX, XVG, STEEM, TNT, VTC,

Lo [milkiien XRP, NEO, DASH, KMD, SC, FCT, GRS}

Assuming the return in line with a Geometric Brownian Motion (GBM),
we calculate the daily return for each token:

rttoken =In (St/St_l)

Using BCH as example, the time series of the price movement can be
illustrated as below:

Time Series of BCH Price Movement

4500 50%
4000 40%
A 3500 30%
2 3000 20%
® 2500 Uk
£ 2000 ] O
% -10%
3 1500 0%
5 1000 -30%
500 -40%
0 -50%

22/1/2017 22/5/2018 22/11/2018 22/5/2019

mmm Return Close

As discussed, we have set the null and alternative hypothesis:

Ho: liow = Unign
Hi: tiow > Hnigh

15
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The p-value of the one tailed t-test Is 0.251, indicating we cannot
reject the null hypothesis. i.e. It is NOT statistically significant to tell
that the average return of high inflation tokens is lower than that of
the low inflation tokens.

The histograms for those daily returns are:

Histogram of Return for Low Inflation Tokens

Mean=-0.16%

1400
1200
100 Mean=-0.26%
800
600
400 I I
200
: ___-l -
FEFF PEFSESRGR GGG T &4
é‘é‘*"%‘&"aﬁ‘*’gé' EEEHFFgaarggy s
1
1
Inflation Average Stdev Count p-value
Low -0.16% 7.29% 10,935
_ 0.251
High -0.26% 8.29% 4,374
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5. Summary

5.1 Conclusion

From above results, we can have the following conclusions:

There exists the weak negative linear relationship between
inflation and return. The higher the inflation, the lower the return

There is no relationship between inflation and market cap change

We cannot accept the alternative hypothesis that “low inflation
tokens have better return than high inflation tokens”. This means
that we don’t have a statistically strong evidence to support the
first statement

5.2 Limitations and Caveats

Although we have concluded the results as above, we would still like
to highlight some limitations and further improvements that can be
performed for the study:

20 sample tokens are likely not enough. We may further increase
the number tokens

Using different study time frames may yield different results. We
are currently arbitrarily picking 2 years and started at 22/11/2017

High inflation is defined by "20%", which is subjective
Price are measured in USD. We can consider measuring in BTC

Return may not follow a normal distribution

17
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