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Abstract Cryptocurrencies are highly volatile compared to traditional financial assets; thus, identifying
price patterns is paramount. In particular, it is difficult to access pertinent information, and often, the
quality and amount of available information fall short of that required for investment judgment. This
paper proposes a novel means of analyzing the price patterns of virtual currency using association rule
analysis. Data, including the prices and trading volumes of major virtual currencies, were obtained,
preprocessed, and applied to the associated rule analysis algorithm. In addition, patterns of price
movements of virtual currencies were analyzed according to market conditions. As a result, a pattern
with a high correlation was found when the group was formed based on market capitalization. These
research results are expected to be used to establish market policies and evaluate the stability of the

virtual currency market.
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Table 1. Details of the group

Group Sortation Dividing criterion

1:GIL_A
2:G1.B
3:Gl.C
4:G1.D
5:Gl_E
1
2
3
4
5

G1 By market capitalization

©G2_A
: G2_B
1 G2_C
1 G2_D
: G2_E

G2 Based on price level
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Fig. 1. Market Cap by coin
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# Divide market cap and price into 5 and 10 levels

dfl'MarketCap_Rank_5'] = pd.qcut(df['MarketCap'], 5, labels=[1, 2, 3, 4, 5])
df{'MarketCap_Rank_10'] = pd.qcut(df[' MarketCap'], 10, labels=list(range(1, 11)))
dff'Price_Rank_5'] = pd.qcut(df['Price’], 5, labels=[1, 2, 3, 4, 5])
df‘Price_Rank_10'] = pd.qeut(df['Price’], 10, labels=list(range(1, 11)))

# One-hot encoding (format required for analysis of associated rules)
df_encoded = pd.get_dummies(df, columns=['MarketCap_Rank_5', '"MarketCap_Rank_10,
‘Price_Rank_5', 'Price_Rank_10])

# Perform association rule analysis for each rating
for column in ['MarketCap_Rank_5', "MarketCap_Rank_10", 'Price_Rank_5', 'Price_Rank_10']:
# Apriori Apply Algorithms
frequent_itemsets = apriori(df_encoded filter(regex=column), min_support=0.05,
use_colnames=True)
# Creating association rules
rules = association_rules(frequent_itemsets, metric="lift", min_threshold=1.0)
# Result Output
print(f--- {column} ---")
print(rules)

Fig. 3. Association analysis example code
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Table 4. Detailed association analysis

Experimental product See Table 1 Gl 1 2 3 7 5
Experimental 1 1.00 | 031 | 087 | 020 | 0.14
Association rule analysis
methodology T 2 0.46 1.00 0.14 | 0.05 0.81
Experimental T.1 : 2020.01~2020.12 ' 3 0.17 0.34 1.00 0.38 0.88
Arllalysils Price movements 5 0.10 0.36 0.85 0.17 1.00
scale value Gl 1 2 3 4 5
Experimental channel Python 1 1.00 0.25 047 0.17 0.80
T2 2 0.07 1.00 0.45 0.31 0.84
) 3 047 | 034 | 1.00 | 011 | 084
4 0.1 0.08 0.14 1.00 0.91
Table 3. Average of data by group 2 2
5 0.39 0.42 0.84 0.84 1.00
Group Sortation Average of T.1 | Average of T.2 G2 1 2 3 4 5
= 1 1.00 0.72 0.34 0.08 0.14
1:GLA 1.229.579 1,325,458 - 2 051 | 100 | 014 | 072 | 035
1 2:GlB 44,250 78542 ’ 3 | 012 | 068 | 100 | 005 | 024
(Unit: | 3:G1C 11,522 25412 4 012 | 071 | 034 | 1.00 | 0.14
100 4:G1D 3,959 4,513 5 042 | 023 | 004 | 070 | 1.00
million)
5:GI_E 1,593 1,120 G2 1 2 3 4 5
Average 258,181 287,009 1 1.00 0.09 0.16 0.64 0.33
oo 3,664,691 4051645 T.z 2 005 | 1.00 | 066 | 040 | 0.17
0.75 0.34 1.00 0.21 0.08
2:G2B 7,314 11,417 5 3
@ 4 0.32 0.37 0.34 1.00 0.71
(Unit o G=C L777 3807 5 011 | 028 | 005 | 062 | 100
KRW) 4:G2D 430 488
5:G2_E 72 53 = 4 o mzs HEo W
A o o O
Average 734,856 813.482 Table 5= Table 4914 Aol ¥ #i=

601

A7) A et B A whe st molrt,



AR &85 =5 A A2438 A9Z, 2023

R HoJA 1302 % 19 27189] 71A3sH

S 859 1 50 34 2359 7145 3250
e wgow gAdts AL ojulg

Gl agolAE T.12 T.ZOW F2 3W} 59 40
Fol FPo VIMsHA WA T.1% T.2 BF 2—
5, 3—5% Hol=d o]= 297} 5 1Fo] At A
o] Yth= AL oJulgith. E3F 53 H-Lolle 5t
SHPgol A 22 eg Heltt ojzjgt AT Ak Al
B oo BA wdo] Ego] He £4 Als
(signal)7t & Zlo& wehgth

£5] T.200A 59 ATF0] tiFEo] P07 Ho]
£ A2 Aol £A] &g 1 Al7F Fdo] W2 7MY
Eo] g% AFsta AKAQ s1g A Ho|7] fE
olgtil wE}, ol IxkE EARAIA A7t FHol
e FEEC oigt A=A Rl Atk AL 9n|
g 4k

G2 1% EA2 T.1 7IZ0A i $3o=
29T} 49 ATF0] PAEE AL & 4 YoM, Gl 1
FEOE fouidt fge 27 e & 7MY
o] @R A7F FHoR lﬁﬁﬁh 7;l°1 o< 9
H7t & Ao WHE

Table 5. Experimental planning

Group Sortation T.1 T.2
1:GlA 1—-3 1—-5
2:GIl_B 2—+5 2—5
Gl 3:GI_C 3—~5 3=5
4:G1_D 4—3 4—5
5:GlE 5—+3 5—+3
1:G2A 1—2 1—4
2. G2_B 2 —4 2—-3
G2 3:G2C 3—-2 3—~1
4:G2D 4—2 4—5
5:G2_F 5—4 5—4
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