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Abstract With the advent of the era of the fourth industry, more and more scientific techniques
are being used to solve decision-making problems. In particular, big data analysis technology is
developing as it becomes easier to collect numerical data. Therefore, in this study, in order to
overcome the limitations of qualitatively analyzing investment trends, the association of various
products was analyzed using associated analysis techniques. For the experiment, two experimental
periods were divided based on the COVID-19 economic crisis, and sales information from
individuals, institutions, and foreign investors was collected, and related analysis algorithms were
implemented through r software. As a result of the experiment, institutions and foreigners recently
invested in the KOSPI and KOSDAQ markets and bought futures and products such as ETF.
Individuals purchased ETN and ETF products together, which is presumed to be the result of the
recent great interest in sector investment. In addition, after COVID-19, all investors tended to be
passive in investing in high-risk products of futures and options. This paper is thought to be a
useful reference for product sales and product design in the financial field.
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Fig. 1. The proportion of transactions and foreigners
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Fig. 2. The proportion of transactions and foreigners
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Table 1. Products selected for the study

No Product Basic explanation

1 KOSPI Individual market

2 KOSDAQ Individual market

3 ETF Fund-type products
4 ELW Optional securities
5 ETN Exchange-traded bond
6 Futures Derivatives market
7 Option Derivatives market
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Fig. 3. The investor's annual rate of return
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Table 2. Transaction price (unit, billion)

Product I.T Institution Foreigner Individual
Buy | 51,995 67,391 192,054
KOSPI Sell 51,371 63,973 196,757
Buy 8712 29,358 206,473
KOSDAQ ¢ 7,540 29,243 208,364
- Buy | 12,990 15,173 25,947
Sell 12,210 15,149 26,741
Buy 512 5 522
ETN Sell 519 5 515
Buy 533 1,700 1,822
ELW Sell 473 1,726 1,857
Futuros Buy | 74642 520,675 174,385
v Sell 74,648 521,915 173,059
Oution Buy 591 10,222 3,710
P Sell 586 10,243 3,701
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arules, arulesViz, visNetwork 11 igraph 59
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install.packages(c(“arules”, "arulesViz", "visNetwork", "igraph” ))
library(arules)

library(arulesviz)

library(visNetwork)

library(igraph)

## Load files

bui <- trading_date.csv("trading_date.csv", header = T)
head(bui, 3)

## NA treatment

buifis.na(bui)] <- 0

trans <- bui

## Data purification

roname <- buil , 1]

trans <- buil, -1]

trans <- as.matrix(trans, "Transaction"”)
rownames(trans) <- roname

## Modeling

rules <- apriori(trans, parameter = list(supp = 0.001, conf = 0.6, target = "rules"))

rules

## Result

inspect{sort(rules))

Fig. 4. Associated analysis R algorithm
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Table 3. Library description
Library Explanation
arules For the aprior function
arulesViz Visualization
visNetwork Visualization network
igraph Visualization interactive
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Table 4. Research plan

Experimental
Factors

Subject of the

Details

Trading details of individuals,

experiment institutions, and foreigners
Experimental product See Table 1
Experimental . .
methodology Linkage Analysis
Experimental 2015.1-2021.6
period

Data Collection

Channels Korea Exchange

Experimental Channel RStudio s/w
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Table 5. Summary of the results

Investor Product T.1 T.2
1 : KOSPI 1—-7 1—-3

2 . KOSDAQ 2—+6 2—+6

3 ETF 3—+7 3—2

IS 4 @ ELW 4 -7 4 -3
5: ETN 5—7 5—1

6 : Futures 6 —3 6 —3

7 : Option 7 =4 7—3

1 : KOSPI 1—+6 1—-3

2 . KOSDAQ 217 24

3 ETF 3—+6 3—-4

F.R 4 . ELW 4 -7 4 —3
5: ETN 5—6 5—3

6 : Futures 6 —2 6 — 1

7 : Option 7 =4 7—5

1 : KOSPI 1—4 1—5

2 . KOSDAQ 217 2—+3

3 ETF 3—1 3—~7

I.D 4 . ELW 4 —5 4 —3
5: ETN 5—7 5—1

6 : Futures 6 —5 6 — 1

7 . Option 7 =2 72
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Table 6. Relevant analysis result table
I.S 1 2 3 4 B 6 7 1 2 3 4 B 6 7
1 1.00 0.75 0.35 0.09 0.35 0.60 0.94 1.00 0.64 0.99 0.86 0.25 0.06 0.71
2 0.50 1.00 0.77 0.71 0.86 0.89 0.11 0.24 1.00 0.18 0.43 0.78 0.84 0.60
3 0.74 0.73 1.00 0.51 0.92 0.88 0.99 0.54 0.96 1.00 0.11 0.10 0.06 0.30
4 0.39 0.27 0.57 1.00 0.10 0.41 0.96 0.12 0.30 0.86 1.00 0.37 0.54 0.68
B 0.47 0.52 0.54 0.62 1.00 0.65 0.90 0.88 0.20 0.66 0.48 1.00 0.71 0.76
6 0.11 0.27 0.85 0.64 0.03 1.00 0.33 0.61 0.20 1.00 0.24 0.71 1.00 0.04
7 0.90 0.46 0.71 0.96 0.60 0.64 1.00 0.61 0.40 0.85 0.46 0.69 0.78 1.00
F.R 1 2 3 4 B 6 7 1 2 3 4 B 6 7
1 1.00 0.85 0.19 0.62 0.31 0.91 0.26 1.00 0.65 0.86 0.84 0.46 0.40 0.37
2 0.24 1.00 0.41 0.24 0.28 0.75 0.90 0.85 1.00 0.52 0.99 0.34 0.02 0.91
3 0.44 0.85 1.00 0.13 0.68 0.92 0.67 0.31 0.11 1.00 0.97 0.32 0.20 0.32
B 4 0.26 0.76 0.49 1.00 0.74 0.48 0.86 2 0.31 0.11 0.87 1.00 0.27 0.73 0.26
B 0.42 0.08 0.15 0.42 1.00 0.93 0.06 0.01 0.70 1.00 0.44 1.00 0.54 0.14
6 0.34 0.92 0.73 0.59 0.00 1.00 0.18 0.99 0.07 0.81 0.21 0.14 1.00 0.53
7 0.48 0.57 0.21 0.99 0.05 0.42 1.00 0.28 0.25 0.06 0.66 0.70 0.02 1.00
I.D 1 2 3 4 B 6 7 1 2 3 4 B 6 7
1 1.00 0.89 0.78 0.96 0.26 0.33 0.83 1.00 0.75 0.37 0.69 0.88 0.73 0.07
2 0.67 1.00 0.54 0.52 0.72 0.10 0.92 0.34 1.00 0.60 0.04 0.52 0.49 0.59
3 0.91 0.07 1.00 0.10 0.88 0.85 0.67 0.76 0.60 1.00 0.09 0.16 0.77 0.82
4 0.06 0.82 0.71 1.00 0.88 0.74 0.50 0.53 0.10 0.84 1.00 0.11 0.64 0.12
B 0.29 0.18 0.20 0.31 1.00 0.11 0.54 0.94 0.12 0.48 0.20 1.00 0.90 0.31
6 0.61 0.11 0.06 0.40 0.97 1.00 0.93 0.93 0.16 0.38 0.30 0.92 1.00 0.87
7 0.46 0.83 0.64 0.53 0.10 0.41 1.00 0.13 1.00 0.55 0.47 0.72 0.64 1.00
Irstitution = A ARt Y82 7hEde S 1Hos #AsH
T1 Option Fig. 59} 2t} shdHo|A A4 T.1S 183 JAL
Kgg%ilb / T.2E Yuigtth. f540] 7P F58t ZAy, 34
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e Aol =golct. o= 20089 4] 971 1% 5ot 9=
)l FARALe} 718 FAAS] v g3 At ARt
Individual ELW, F= Bl A fARHH19).
Option olAd A $17] olFolli= T2 FAEC] winf sjeio]
Kgg;fjb HAHEE A%e Holed IA diRAl BAN =
S 20083 AIA A #47101tH20]. 22Uz ]It FA

Fig. 5. The relationship between major products
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