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Cryptocurrency Performance
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Volatility comparison for cryptocurrency

Volatility 30 days
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Cnula Digital Assets - Global
Cryptocurrency Market Cap.

MAX = 2.90 Trillion Dollars US
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,;:,,,//  Transaction level data > Daily panel data > Maonthly panel data
- Individuals’ Account (828,830 aceounts; 9,908,081 account-months)
+ Period: Dec 2020 — Aug 2022 (4 sub-periods)

- Key variables of interest

— Portfolio Volatility = Standard deviation of daily portfolio returns

— (Normalized) paper gain
*The paper gain/loss and the realized gain/loss are

— (Normalized) paper loss _ _
normalized by the portfolio cost at month (t -1 plus the

— (Normalized) realized gain total amount purchased during month t

— (Normalized) realized loss
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Variable

Portfolio Volatility

No. of Assets

No.of Buy

No.of Sell

Amount Buy

Amount Sell

Paper Gain

Paper Loss

Paper Gain (Normalized)
Paper Loss(Normalized)
Realized Gain

Realized Loss

Realized Gain (Normalized)
Realized Loss (Normalized)

Obs
9,908,081
9,908,081
9,908,081
9,908,081
9,908,081
9,908,081
9,908,081
9,908,081
8,413,127
8,413,127
9,908,081
9,908,081
8,413,127
8,413,127

Source: SEC,; Only individ@alscounts are included

Summary Statistics

Mean
4.05

4.07

2.61

2.21
25,863.71
23,568.59
5,001.59
12,289.78
0.28

0.26
1,008.16
791.80
0.02

0.01

Std. Dev.
842
4.39
28.11
.67
811,028.20
765,746.50
204,246.90
162,667.30
1.59
0.27
90,221.49
39,273.67
0.26
0.06

Unit: Account -Month

A\ )
34.07
81.00
21,010.00
24,045.00
413,000,000.00
413,000,000.00
156,000,000.00
126,000,000.00
139.00
1.00
182,000,000.00
77,000,000.00
167.69
1.00
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Conceptual Framework # 1DZzoss -Chasing
 Loss-Chasing behavior

—Irrational behavior of increasing risk-taking after paper losses that may lead
to unfavorable outcomes

—Literature has documented loss-chasing behavior in casino gambling

—Theory predicted that people may chase their losses indefinitely until they go
bankrupt — Ebert & Strack (2014); Gainsbury, et al. (2014)

—Psychology literature regarded tihhs behavior as an indicator of compulsive
gambling or gambling addiction — APA (2013); Zhang & Clark (2020)

—Literature has not yet explored this concept for cryptocurrency market
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Conceptual Framework # 2 DRealization Effect
- Realization effect

—Explaining how past experience can affect individual’s risk-taking behavior

—Distinguish paper losses (i.e., noilmoney is transferred) from realized losses
(i.e., money is transferred) — Imas (2016)

—People “bracket” paper losses with a new risk-taking decision and evaluate
them jointly

—Thus, people would 1ncrease risk after paper losses but avoid risk after
realized losses

—Literature has not yet explored this concept for cryptocurrency market
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Research Questions

Do cryptocurrency traders engage in loss-chasing behavior?

* Do cryptocurrency traders behave in accordance with
realization effect — increasing risk after a paper loss and
reducing risk after a realized loss?

[Additional Insights]
We also segregate people into low-risk group vs. high-risk group
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VARIABLES

| _paper_gain_pc

|_paper_loss_pc

|_realized_gain_pc

|_realized _loss_pc

Constant

Observations
R-squared

Number of cust_acct key

Indiv Dummies
Time Dummies

Obs
Period

~, 1
__/Hﬁlll 1Ps

(1)
Volatility

-0.0658***
(0.00107)
2.081%**

(0.0112)
-0.358%FF
(0.0206)
0.612%**
(0.0251)
5. 556%**
(0.0331)

7,651,066
0.198
821,171
Yes
Yes
All
All

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Results DXverall

Interpretation
A [All] One -standard deviation increase in

(2)
Volatility

0.00381
(0.00832)
1.583%**

(0.0156)

-0.821F%F

(0.0272)
-2.689%**
(0.0263)
4.081%**
(0.0400)

2,364,105
0.243
289,555
Yes
Yes
Low-Risk
All

(3)
Volatility

-0.0681***

(0.00112)
2.290***

(0.0136)

-0.318***

(0.0199)

1.897***
0.0328

6.217%**
(0.0435)

5,286,961
0.230
531,616
Yes
Yes
High-Risk
All

paper loss would raise risk

13.79%

-taking by

A [Low - Risk Group] One -standard deviation

Increase in
taking by

aper loss would raise risk
0.49%

A [High - Risk Group] One standard deviation
Increase In paper loss would raise risk

taking by

5.1P6

A [Low - Risk Group] One standard deviation

Increase In realized loss would decrease

risk -taking by 4.23%
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VARIABLES

| _paper_gain_pc

| _paper_loss_pc

| _realized_gain_pc

| _realized_loss_pc

Constant

Observations

R-squared

Number of cust_acct_key
Indiv Dummies

Time Dummies

Obs

Period

Results DABull vs. Bear Markets

(1)
Volatility

-0.0306***
(0.00658)
1.573***

(0.0349)
-0.580***
(0.0664)
-0.371***
(0.0582)
5.774***
(0.0309)

1,043,950
0.143
372,372
Yes
Yes
All
Bull1+Bull2

Robust standard errors in parentheses

**% n<0.01, ** p<0.05, * p<0.1

(2)
Volatility

-0.0194
(0.0157)
2.551%**
(0.0480)
-1.309***
(0.159)

-1.165***
(0.0715)

4.087***
(0.0379)

311,887
0.248
120,325
Yes
Yes
Low-Risk
Bull1+Bull2

(3)
Volatility

-0.0326***

(0.00709)
1.314%***
(0.0428)
-0.404***
(0.0610)
-0.0266
(0.0757)
6.460***
(0.0395)

732,063
0.134
252,047
Yes
Yes
High-Risk

Bull1+Bull2

(4)
Volatility

-0.204***
(0.00245)
2.860***
(0.0141)
-0.512%**
(0.0300)
1.455***
(0.0281)
5.172%**
(0.0189)

6,607,116
0.197
816,697
Yes

Yes
All

Bearl+Bear2

(5)
Volatility

-0.0621***
(0.0117)
1.344%***
(0.0169)

-1.135%**
(0.0420)

-2.759%**
(0.0287)
3.759***
(0.0224)

2,052,218
0.243
285,208
Yes
Yes
Low-Risk
Bearl+Bear2

(6)
Volatility

-0.202%**
(0.00249)
3.424***
(0.0174)
-0.457***
(0.0289)
3.030***
(0.0366)
5.788***
(0.0243)

4,554,898
0.229
531,489
Yes
Yes
High-Risk
Bearl+Bear2
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~; 1 [High -Risk Group] One
_AQUliad standard deviation increase

hulalong versi In paper loss would raise

risk -taking by 48.99 %

Y 0O
3 nan
DABull vs. Bear Markets

Results DASub - Periods

(1) (2) (3) (4) (5) (6) (7) ) (9) (10) (11) (12)
VARIABLES Volatility Volatility Volatility Volatility Volatility Volatility Volatility Volatility Volatility Volatility Volatility Volatility
| _paper _gain_pc -0.316*** -0.296* -0.298*** -0.107*** -0.0159 -0.113*** | -0~ _J*** 0.00890 -0.0635*** | -0.326*** -0.169*** -0.333***
(0.0825) (0.162) (0.0848) (0.0110) (0.0294) (0.0116) 10.0118) (0.0123) (0.0151) (0.00219) (0.0212) (0.00222)
|_paper_loss_pc 3.216%** 1.689 4.101*** 6.657%** 4.057*** 7.395%%* 1.448*** 2.459%** 1.133*%** 3.273%** 1.018*** 4.144***
(0.875) (1.928) (0.908) (0.0618) (0.0992) (0.0784) (0.0362) (0.0480) (0.0448) (0.0167) (0.0168) (0.0214)
|_realized_gain_pc -0.625*** -0.824*** -0.552*** -0.132%** -0.403*** -0.119*** -0.836*** -1.757*** -0.547*** -0.706*** -1.684*** -0.633***
(0.114) (0.162) (0.128) (0.0388) (0.109) (0.0343) (0.0987) (0.276) (0.0795) (0.0105) (0.0559) (0.00993)
|_realized_loss_pc -1.066 -4.879* -1.050 0.395%** -3.884*** 2.301%** -0.385%** —1.129**“ -0.0784 1.968*** -2.863*** 3.795%**
(1.008) (2.530) (1.051) (0.128) (0.153) (0.175) (0.0586) (0.0730) (0.0760) (0.0300) (0.0291) (0.0394)
Constant 5.871*** 4.129*** 6.547*** 5.305*** 3.727*** 5.896*** 3.264*** 2.383*** 3.645*** 6.402*** 2.965*** 7.838***
(0.0331) (0.0503) (0.0388) (0.0154) (0.0234) (0.0191) (0.00804) (0.00801) (0.0111) (0.00950) (0.00808) (0.0127)
Observations 40,234 11,023 29,211 482,393 132,984 349,409 1,003,716 300,864 702,852 6,124,723 1,919,234 4,205,489
R-squared 0.460 0.468 0.492 0.140 0.250 0.125 0.115 0.240 0.100 0.211 0.246 0.247
Number of cust_acct_key 27,582 7,405 20,177 179,760 50,816 128,944 371,871 119,936 251,935 811,457 280,177 531,280
Indiv Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs All Low-Risk High-Risk All Low-Risk High-Risk All Low-Risk High-Risk All Low-Risk High-Risk
Period Bulll Bulll Bulll Bearl Bearl Bearl Bull2 Bull2 Bull2 Bear2 Bear2 Bear2

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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VARIABLES

(1)
Volatility

(2)
Volatility

(3)
Volatility

(4)
Volatility

(5)
Volatility

(6)
Volatility

(7)
Volatility

(8)
Volatility

(9)
Volatility

| paper_gain_pc*#

| paper _loss_pc*A

| _realized_gain_pc*#

| _realized_loss_pc*A

Constant

Observations

R-squared

Number of cust_acct_key
Indiv Dummies

Time Dummies

Obs

Period

-0.0607***
(0.00198)

0.0736***
(0.0186)

-0.0669***
(0.00208)

-0.0724%**
(0.00115)

0.0254**
(0.0106)

-0.0716***
(0.00117)

-0.214%**
(0.00220)

-0.0918***
(0.0142)

-0.212%**
(0.00222)

1.884% %+
(0.0131)

1.359% %%
(0.0162)

2.086%**
(0.0169)

1.934%%%
(0.0106)

1.070%%*
(0.0131)

2.178%%*
(0.0127)

1.260%**
(0.0116)

0.110***
(0.0148)

1.731%**
(0.0142)

-0.370%**
(0.0146)
0.589%**
(0.0278)

6.305%**
(0.0765)

5,951,976
0.190
711,772
Yes
Yes
No Airdrop
All

-0.901***
(0.0677)

-0.324%**
(0.0141)

2.673%**
(0.0281)

1.905%**
(0.0368)

4.302%**
(0.0743)

1,990,744
0.253
261,595
Yes
Yes

NA Low-Risk NA High-Risk

All

7.626%**
(0.120)

3,961,232
0.217
450,177
Yes
Yes

All

-0.125%**
(0.0125)
2.763%**
(0.0272)

5.906***
(0.0318)

6,902,058
0.215
711,998
Yes
Yes
No Zero
All

-0.0380*
(0.0200)
0.586%**
(0.0251)

4.161%**
(0.0324)

1,942,382
0.365
213,107
Yes
Yes

NZ Low-Risk NZ High-Risk

All

-0.128***
(0.0130)
3,301%**
(0.0323)

6.576%**
(0.0416)

4,959,676
0.243
498,891
Yes
Yes

All

-0.382%**
(0.0209)
-0.108***
(0.0265)

2.764%**
(0.0217)

6,891,370
0.202
806,632
Yes
Yes
All
All

-0.746%**
(0.0260)

-0.339%**
(0.0201)

-2.534%**
(0.0252)

0.996***
(0.0353)

2.505%**
(0.0238)

2,128,954
0.211
284,173
Yes
Yes
Low-Risk
All

2.943%**
(0.0277)

4,762,416
0.238
522,459
Yes
Yes
High-Risk
All

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

*A represents lag(1) for models 1 to 6 and represents lag(2) for models 7 to 9




0 =2_ 7% Chula Conclusion

 Contrnbution — This paper 1s the first to explore the loss-chasing
behavior and realization effect in the context of cryptocurrency market

- We find that people engage in lass-chasimng behavior — On average, one-

standard deviation increase im paper lass would raise risk-taking by
13.79%

 Loss-chasing 1s most severe for high-risk individuals and during

downturn — In most extreme case, one-standard deviation increase 1n
paper loss would raise risk-taking by 48.99%

- We find some evidence of realization effect for low-risk individuals
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O faa - Chula Implication

 Cryptocurrency market can be viewed of being composed with high-risk
individuals and low-risk individuals.

—High-risk individuals’ behavior can be explained by irrational loss-chasing
behavior similar to what the literature has oebserved in casino gambling.

— Low-risk individuals’ behavior'is mare rational and can be explained by
realization effect.

 These 1nsights can be useful for memtoering and policy recommendations

as loss-chasing behavior may result in people irrationally taking on more
risk than what they can afford.

 With more people being exposed to cryptocurrencies over the year, such
loss-chasing behavior may have a broader impact on the overall financial

market and society. r.’f;g;( . CAPITALZDZZ
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