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2.3 Features of Live commerce

> Price concessions — Utilitarian Value, Hedonic Value

® Smith & Colgate(2007): 2H|XFO| A Hetot dd, =2, 2482 BEo= HME2 483 2l 7HX|Qt
P JHX|QF LS A 7L ATt HBSHRALCE

® Cachero-Martinez & Vazquez-Casielles(2017): 7t4, M& X &0l Z2 A E8XQl &4
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2.3 Features of Live commerce

» Real time review — Utilitarian Value, Hedonic Value
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2.4 Features of Internet Celebrities

> Interactivity

FCH(Tajvidi, M.; Wang, Y.,2021; Huang, M.-H,2003).
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2.7 Purchase

> Babin et al.(1994): M 87X AT JiX|Q} I 2X AT J}K|Q| EXHE ASSID, AH|FHNOIEL £
AH|AFO| FOfo|=0f FekS & 5= UL

> Wu et al.(2019): &H|X}= =]
gl X2t 2ES S7|0 AH[XHZLE

> Ashfaq(2019): 2H| X7 & H IPHU M &2 59|
T0f 2| = 0] =0k,

« H5: &8X 7HK[= FOi2l=0f Y(+)2f S= Ol AO|Ct
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Features of Live commerce

Price concessions | \; g | Utilitarian Value | \HsA
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Hoa /><\ | Purchase

Real time review 5 — Hedonic Value
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H4
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Interactivity Social Presence

Features of Internet Celebrities
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The Price Formation of
the Emerging Digital Art Market:

Entry Timing and Market Experience of NFT Users

1) Motivation & Purpose
2) Theory & Hypothesis
3) Data

4) Results

5) Conclusion & Future Work
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Motivation

» NFT art market has two institutional logics - Investment logic / Art logic (Lounsbury, 2007).

1) Investment logic — NFT as an asset
2) Art logic — NFT as an art

« The NFT itself is also very high in that it is unclear whether it
will be defined as an asset with financial value or an artwork

subject to appreciation.
. . . . High
«  The NFT market is lack of indicators, information, and 1) Stock Market 2) NFT Market
categorized systems for market participants to use for Market
decision-making. Uncertainty
+  Few studies have fully considered the uniqueness of this Low 3) Stable Market 4) Traditional Art
market. (e.g., electronics) Market
. Jeges . . . Low High
-> It is difficult to find consistent standards of price and Product Ambiguity ¥

market participants need them to behave in the market.

Figure 1. Four types of markets by market uncertainty and product ambiguity

Purpose

*What are the factors that influence the listing(by creator)/selling(by bidder) price of each token?

* This study assumes that NFT price formation is a combination of Bidders’ interaction

1) The impact of external factors

. . . B1 B2 B1 B3 B1 B3 BI
2) Differential patterns of market players’ behavior
3) E . /1 . Token 1 | | | | | | - )

xperience / learnin .

P 9 List Bid/Buy | Experience/
4) Interaction intensity BID INTENSITY Learning
is analyzed. B4 B5 B1 B4
Token 2 | | | L )
List Bid/Buy
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Theory & Hypothesis — (1)

*  When deciding whether to buy or sell a stock, for instance, people often consult the price movements of stocks that
belong to the same stock category (Zuckerman, 1999).

+ Although these volatile patterns of market movement are widely investigated in various fields of research such as
herding behavior theory, fad and fashion research, and collective action theory (Banerjee, 1992; David & Strang,
2006; Strang & Macy, 2001; Granovetter, 1978), the recent development in complexity theory also sheds additional light
on why such rapid “phase transition” occurs (Chiles, Meyer, & Hench, 2004).

H1-1: As the Ethereum price increases, the list price decreases.
H1-2: As the Ethereum price increases, the selling price increases.

Theory & Hypothesis — (2)

+ A central tenet of bounded rationality perspective is that “decision makers do not attend to all of their goals at once,

nor all of their alternatives, nor all of the consequences of the alternatives” (March & Simon, 1993, p.4).

* Numerous studies found that an organization under uncertain market environments is likely to attend to the
moves of other organizations, especially those that are bigger than or similar to the focal organization (Haveman,
1993; Haunschild & Miner, 1997; Schwab, 2007).

H2-1: Early entrants in the market tend to set higher list prices.

H2-2: Early entrants in the market tend to have higher selling prices.

H2-3: Early entrants in the market set higher list price when Ethereum price increases.
H2-4: Later entrants in the market have lower selling price when Ethereum price increases.
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Theory & Hypothesis - (3)

» If such cues are unavailable, they can engage in learning from past experience of their own and others, exhibiting
path-dependent behaviors (Gavetti, Levinthal, & Ocasio, 2007; Lampel, Shamsie, & Shapira, 2009).

* One such information may come from actions of others: given the ambiguous categorization of the product,
actors attend to how other actors behave, thereby making inference about the quality and expected value of the
product (Haunschild & Miner, 1997; Baum et al., 2000).

» In the NFT market, it can be expected market players to learn from their experience or others’

experience(performance) and update standards from them(White, 2009).

H3-1: Users with a higher success rate in the past tend to set higher list prices.

H3-2: Users with a higher success rate in the past tend to have higher selling prices.
H3-3: As the average market selling price increases, the list price tends to be set higher.
H3-4: As the average market selling price increases, the selling price tends to be higher.

Theory & Hypothesis — (4)

« Instead, they restrict their attention to easily observable and highly salient information, and use this selected
information as a signal for an appropriate response action (Spence, 1974; Nelson, 1974; Feldman & March, 1981;
Hoffman & Ocasio, 2001).

* Individuals are embedded in a web of relationships that are formed via repeated interaction over time in an online
community (Samar, 2011).

H4-1: As there is more interaction among bidders, the selling price tends to be higher.
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+  We will consider following groups of variables
@ Market Conditions
@ Creator Characteristics
3 Bidder Characteristics
@ Creator-Bidder Characteristics

» Dataset
- Token-wise data for the analysis of selling prices (1 row per token / daily & weekly data)
- 363,920 mint/list/bid history, 38 variables
- Data from Foundation (https://foundation.app/)

» Key Variables

- Control variables:
- listing price,
- days elapsed, days elapsed*N. of bids
- N. of bids, concentration(t-1), N. of tokens minted, N.of tokens sold(t-1),
- prior N. of tokens(creator), Prior N. of tokens(bidder),
- ethereum price growth rate,
- early adopter, early adopter*Ethereum price gr. rt.,
- prior success rate(creator), Listing_price*prior success rate(bidder)

- Dependent variables: logged
- listing price
- selling price

- Independent variables:
- The half of the initial market participants is classified as early, and the remaining 50% is classified as late entrants.
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Figure 2. Monthly total sales Figure 3. Monthly creators sold tokens
1e7
1.8
16 6000
1.4
5000
1.2
10 4000
13:3 3000
08 2000
04
1000
0z
2 4 8 8 10 12 2 4 8 B 1 12
sold_month sold_month

Figure 4. Monthly average of listing price (USD)
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The Effects of Eth. Price Change on List Price

(by Entry Timing)

Table 1. Mixed Effect Models of the Token Listing Price 208

ﬁ 07s

Variables Model 1 Model 2 Model 3 Model 4 % o early adopter
Coeff. SE Coeff. SE Coeff. SE Coeff. SE s ««+2«« late adopter

constant -0505 0010 *** -0511 0010 *** -0557 0011 *** -0598 0011 *** %
concetrantion (t-1) /1000 0011 0002 *** 0015 0002 *** 0003 0002 0004 0002 % sa
N. of tokens minted (t-1) /1000 0008 0003 * -0006 0003 -0023 0003 *** -0041 0004 *** &
prior N. of tokens (creator) /100 0121 0021 *** 0117 0022 *** 0086 0022 *** 0183 0022 *** 03 s o A i e 0T ToneoanTas 62 fe3eria
ethereum price growth rate (t-1) -0.134 0018 *** -0244 0031 *** -0302 0032 *** Growth Rate of Mean Ethereum Price (USD), t-2~ t-1
early adopter 0224 0.009 *** 0231 0.009 ***
early adopterxethereum price gr. rt. 0.144 0039 *** 0.146  0.038 ***
prior success rate (creator) 0048 0002 *** The Effects of Eth. Price Change on Selling Price
N. of tokens sold (t-1) / 1000 0072 0008 *** o8 (by Entry Timing)
variance (creator) 0375 0004 0374 0004 0364 0004 0368 0.004 £
variance (e) 0389 0002 0389 0002 0388 0002 0384 0002 %"
Log-Likelihood -137482.220 -133735390 -137002.390 -136500.850 3 o7
Chi-Square vs. Linear Model 44371020 44290.180 43793230 44591.080 § 065

‘E % early adopter

8 oss

3 +=++2+ late adopter

€ os

03 025 02 015 01 005 0 005 01 015 02 025 03
Growth Rate of Mean Ethereum Price (USD), t-2 ~ t-1
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Results (1)

H1-1: As the Ethereum price increases, the list price decreases. Supported

H2-1: Early entrants in the market tend to set higher list prices.

H2-3: Early entrants in the market set higher list price when Ethereum price increases. Supported

H3-1: Users with a higher success rate in the past tend to set higher list prices.
H3-3: As the average market selling price increases, the list price tends to be set higher.

Supported

Results (2)

Table 2. Mixed Effect Model of the Token Selling Price

o Model 1 Model 2 Model 3 Model 4 Model 5
Variables Coefl___SE Coefl St Coeff St Coeft__SE Coeff__ SE
constant 0438 0010 0436 0010 =+ 0469 0010 0516 0011 == 0525 0011
listing price (log) 0635 0003 *** 0635 0003 ** 0628 0003 *** 0637 0005 ** 0640 0005 *** . . .
days elapsed / 100 0240 0005 *** 0240 0005 *** 0244 0005 *** 0244 0005 *** 0162 0006 *** Interaction between Time Elapse and N of Bids
N. of bids (token) 0117 0001 *** 0117 0001 ** 0116 0001 *** 0117 0001 ** 0122 0001 *** 300
concentration (t-1) /1000 <0001 0002 20002 0002 20010 0002 ** 10007 0002 ** 20007 0002 ** £ , Elapsed Time = 1 days
N. of tokens minted (t-1) /1000 10005 0003 + 0006 0003 * 0015 0003 ** 0032 0004 ** 20030 0004 *+ £ 2%
prior N. of tokens (creator) /100 0177 0019 ** 0176 0019 *** 0156 0019 *=* 0109 0019 ** 0112 0019 *=* £ 0 «++++« Elapsed Time = 10 days
prior N. of tokens (bidder) /100 0012 0001 *** 0012 0001 ** 0013 0001 *** 0011 0001 ** 0011 0001 *** 3 === Elapsed Time = 30 days
ethereum price growth rate (t-1) 0052 0018 * -0.007 0031 -0079 0032 * -0077 0032 * "5 150
early adopter 0113 0007 *** 0125 0007 *** 0123 0007 *** g
early adopter<cthereum price gr. rt 0078 0038 * 0099 0038 ** 0102 0038 ** s 10
prior success rate (creator) 20010 0004 ** 20009 0004 * z 3
listing_pricexprior success rate (creaton 0045 0004 *** 10044 0004 =+ £
prior success rate (bidder) 0079 0009 *** 0076  0.009 *** i 0
listing_pricexprior success rate (bidder 0020 0008 * 0019 0008 * & 0 s 10 15 20 25 30 35 40 45
N. of tokens sold (t-1) / 1000 0065 0007 *** 0062 0007 *** Ninbicr of Bids fos tha Tokin
days elapsedxN. of bids / 100 -0.057 0.003 ***
Variance (creaton) 009 0002 0090 0002 0089 0002 0089 0002 0087 0002
variance (e) 0154 0001 0154 0001 0153 0001 0152 0001 0151 0001
Log-Likelihood 31323534 31258653 31126101 30943954 30759461
Chi-Square vs. Linear Model 9092340 9054630 9234780 9415430 9225830
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Results (2)

H1-2: As the Ethereum price increases, the selling price increases. Supported

H2-2: Early entrants in the market tend to have higher selling prices.

H2-4: Later entrants in the market have lower selling price when Ethereum price increases. Supported
H3-2: Users with a higher success rate in the past tend to have higher selling prices. S ted
H3-4: As the average market selling price increases, the selling price tends to be higher. upporte

H4-1: As there is more interaction among bidders, the selling price tends to be higher. Supported

Conclusions & Future Work

» NFT market has new and unique characteristics, allowing market participants to hardly find consistent standards of
price and it is difficult to make decisions on in the market.

» Market players need reliable information to behave for their purpose to engage in the market.

»  We found that NFT price formation is influenced by external factors, differential patterns of market player’s behavior,
their own or others experience, and interaction.

* Furthermore, it can be considered how individual actors embed different logic and participate in the market, and how
they decide their roles as buyers and creators accordingly, and how this role experience affects performing the following
roles for future work.
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X ~Np 2 ) > WX ~ Ny 027w ~ M, .0%,) (4)
X~ N 5 - WIX T~ Nwpt, o5t w) ~ N(NZ”U2Z’)

OOl &8 x @ X9 HE&S0 Z=w/ (X —X) ~ Nu%e?)0l0 7 =w”(p~ —p*)O0l

e \/wT(Zﬁf-ﬁ-ZH—E;—Ei)OH:f.

FH
HA

222 COF(P)E 0183HH &l (2)2 AUCKx.w)E Z2IoHH =& Al (5)2F 2Lt

AUC(zw) =d(—=2) =— eXp(——(£)2) (5)

1 1,4 UZ[L_(%)EM
VAUC’(;t,w):—mexp( 5((72)2 022 ) (6)

Al (6)0l CHGHO! JERAIR ZAGHEY-E HESIH Z8 JHESXl 8 (Aw,)0l EMEH

SE(learning rate)2t Z&GIH wy =wl -5+ Aw,2t 201 M2 ZEISI(w)™)E
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=

2
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2 HI0AME AUC zZIHG s& 22Se HIUE JIE=9 BAE JgsS
Het BlWMCH BIXI0tY 2E2=2= AdaBoost, GBM, XGBE AIEM2MH JIX t
ZI0 ZO0IJt 32 AAMZBEHUSZ 2o £3/U2H SE, HAIOt 1Y F4 OOoIEH=
g A5 0IF0 S ZIHE OIOIHE =22F UCI Machine Learning Repository,
KaggleOlA =& 310 &= I/ 4 OOIEH= TS20002 Ol8oH MFHIES F=8 F &
Hel E=S HAME AER0 2016; Yuri, Nikita, 2021; Yun,
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<H 1> 837 OoI" JHe

G0l E 28 HLEo A HE Ct H=E 2078 HlE
s=2 J|g Bx 7 500 10,000 1:20
Zett Iy 2% 64 410 5,500 1:13
A0t D1 25 55 456 2,001 1:4
10-fold WXt&ES 3P Ot dUE =248t =2 A= G2 20k 30 HO0IH 2%
Ol AUCBoostE AMEsS [ M= HET(ACC)IH AE olstol= Z00F LIEFSXICH
AUCSZ DIgtE R HETZ(GM)2 2 =2z ZIIFO. 0l RE9 25 HAHHMO0| U= ¥=x
O o2 Olsst 2=z oiAE &= ULE =, <H 2>2 24 A= & AN HMeHst
AUCBoostIt 8= 2280l EMot= HOIHNA & H==E 1= BtHS=E 5= UM
HIOIE 2 2t 80| Z2st &5 ZUE BEHECe NS ASsthh
<H 2> 28 40t 24 21
Panel A. 8= J1g 2% OIS (IR 1:20)
Performance Training Set Test Set
Metrics AdaBoost  GBM XGB  AUCBoost AdaBoost  GBM XGB  AUCBoost
SPE 0.99 0.99 0.99 0.80 0.99 0.99 0.99 0.78
SEN 0.05 0.07 0.07 0.77 0.04 0.05 0.06 0.75
ACC 0.95 0.96 0.96 0.80 0.95 0.95 0.95 0.78
AUC 0.52 0.53 0.53 0.78 0.52 0.583 0.53 0.76
GM 0.22 0.26 0.26 0.78 0.18 0.21 0.22 0.76
Panel B. Z2tC J| 2% 0= (IR 1:13)
Performance Training Set Test Set
Metrics AdaBoost  GBM XGB  AUCBoost AdaBoost  GBM XGB  AUCBoost
SPE 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.84
SEN 0.48 0.32 0.44 0.88 0.42 0.29 0.39 0.82
ACC 0.96 0.95 0.96 0.89 0.95 0.95 0.95 0.83
AUC 0.73 0.66 0.72 0.89 0.70 0.64 0.69 0.83
GM 0.69 0.56 0.66 0.89 0.64 0.53 0.62 0.83
Panel C. 2{AIOF D1 2% 0= (IR 1:4)
Performance Training Set Test Set
Metrics AdaBoost  GBM XGB  AUCBoost AdaBoost  GBM XGB  AUCBoost
SPE 0.96 0.99 0.98 0.81 0.95 0.98 0.97 0.75
SEN 0.49 0.33 0.46 0.81 0.43 0.30 0.40 0.73
ACC 0.88 0.86 0.88 0.81 0.85 0.85 0.86 0.75
AUC 0.73 0.66 0.72 0.81 0.69 0.64 0.68 0.74
GM 0.69 0.57 0.67 0.81 0.63 0.54 0.62 0.74
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2 d372= 28 202 g 278 ZH Z2 <ol JIYRS, HEHA, LS A
Het CIOIEHE =ZoIA2H, SENS /s 4RSS S 2. HolH =88 S
of S8 DBE 3=, 2 HOIH g 2AE s =60 10 SIS HlWStD A+ 8L,
AUCBoost2t &M 2AE L12[E2Z AdaBoost, GBM, XGBoostE Bl 222 HE
OtRACH, 2t 2E9 RAE JIMEFAZ JAMBEURE HEGIALH. 2 IIMNEF AL =
CH depthe= 2, JIMEFXS M= 20z &FGIRUCH 0lF uxetdd 242 <ol
10—fold validation= 33 & AlotH & 3082 WXHESS A AIGHILT

Az 2

oS &

Table 4 =& & OIOIHOI Tiet fAE 21el S
£0 H & E(ACC), AUC,

£ MAlStC. & 30382 WAt

1 AUCBoost 2&°2 A1t
AEE ), =
GMO HAS ABXNER ASSISLY.

| (SPE), BIZZ(SEN),

Table 4. Performance Comparison of Bankruptcy, Card Fraud, and Card Insolvency Data

Panel A. Bankruptcy (IR 20:1)

Performance Training Set Test Set
Metrics  AdaBoost GBM XGB AUCBoost  AdaBoost GBM XGB AUCBoost
SPE 0.99 0.99 0.99 0.80 0.99 0.99 0.99 0.78
SEN 0.05 0.07 0.07 0.77 0.04 0.05 0.06 0.75
ACC 0.95 0.96 0.96 0.80 0.95 0.95 0.95 0.78
AUC 0.52 0.53 0.53 0.78 0.52 0.53 0.53 0.76
GM 0.22 0.26 0.26 0.78 0.18 0.21 0.22 0.76
Panel B. Card Fraud (IR 577.8:1)
Performance Training Set Test Set
Metrics ~ AdaBoost GBM XGB AUCBoost  AdaBoost GBM XGB AUCBoost
SPE 0.99 0.99 0.99 0.96 0.99 0.99 0.99 0.93
SEN 0.75 0.7 0.78 0.96 0.73 0.68 0.75 0.92
ACC 0.99 0.99 0.99 0.96 0.99 0.99 0.99 0.93
AUC 0.87 0.85 0.89 0.99 0.87 0.84 0.87 0.98
GM 0.87 0.83 0.88 0.96 0.85 0.82 0.87 0.93
Panel C. Card Insolvency (IR 3.52:1)
Performance Training Set Test Set
Metrics ~ AdaBoost GBM XGB AUCBoost  AdaBoost GBM XGB AUCBoost
SPE 0.96 0.96 0.95 0.98 0.96 0.96 0.95 0.94
SEN 0.34 0.33 0.36 0.98 0.34 0.32 0.35 0.93
ACC 0.82 0.82 0.82 0.98 0.82 0.82 0.82 0.94
AUC 0.64 0.64 0.66 0.98 0.65 0.64 0.65 0.94
GM 0.57 0.56 0.58 0.98 0.57 0.56 0.58 0.94

74



2023 -

Ot
%
N

B
1o
ue
k)
o
Ol
[
>
C
O
@
(@]
(@]
2}
©
0x
&
i
i
03
0
2
=
o
o
'
10

Jm

Ko koo
s0 [ z0 O i

Ch. JIFRX o2 3« JIE Z21celd2 AUCs & 52~53%=Z UEU=
AUCBoostE 76%% JI& 2 11c|S1 Bluwote 2f 43%2 dt e gE 20
2

A

Ch. SAFGHH IIE APDIS] BRU T JI& L12lE9 AUC(84~87%)2 BlWatd AUCBoost
= 94%=Z 2 10% Ol&2 X0IE B0HF10D U2H, e AHHM FRUE & 4~9%2 &
o X0IE BE0=F10 UL GM SHUHAME AUCBoost= J1& Ze|l&D HlWste 48
28 Z2UE B0F=1 UL

=8 ZHOUA AUCBoost= AdaBoost, GBM 2 XGBoost2t Ecl & HFo RIZEE
Dot M 38 =278 HOoIHWAMY X st52 MdE = Us EE2 ItA Dl
& 22E U HIE AAEL. 2 7= SuXE0 s HEFH 2NHIE S
ol JIEQ 8 2478 HOIHW Hgfe 202852 ZH Mo e o2 St
AESEAES 0lEoAL Sol dHe 38 2Mu HEZez Hg8E =+ U=z Isds A
ASHOl 2 elE SIS =Xt JHsts 209 =78 M o M2 A7 2EsS
HAlSCte S8 &0l UCH

h

[2DnEd]

[1] Japkowicz N, Stephen S. The class imbalance problem: A systematic study.
Intelligent Data Analysis. 2002;6(5):429. doi:10.3233/IDA-2002-6504

[2] M. Galar, A. Fernandez, E. Barrenechea, H. Bustince and F. Herrera, "A Review
on Ensembles for the Class Imbalance Problem: Bagging-, Boosting—, and
Hybrid—-Based Approaches," in IEEE Transactions on Systems, Man, and Cybernetics,
Part C (Applications and Reviews), vol. 42, no. 4, pp. 463-484, July 2012, doi:
10.1109/TSMCC.2011.2161285.

[3] Kang, P. and Cho, S. (2006), EUS SVMs: Ensemble of Under-Sampled SVMs for
Data Imbalance Problems, ICONIP 2006: Neural Information Processing, 837-846. DOI:
https://doi.org/10.1007/11893028_93

[4] Kubat, M., Holte, R. and Matwin, S.(1997) Learning when negative examples
abound, European Conference on Machine Learning 1997, 146-153

[5] Du, J., Vong, C. M., Pun, C. M., Wong, P. K. and Ip, W. F. (2017),
Post-boosting of classification boundary for imbalanced data using geometric mean,
Neural Networks, 96, 101-114. DOI: https://doi.org/10.1016/j.neunet.2017.09.004

75



2023

SEANAE 22 Zorol tiet A

MSA A835 AIEHS
A Sugestion for the Information System Audit of MSA Informatization Project

HE AR [kiw@KkKisti.re.kr]

2= / Kim Jong-Won, &
2SI =HLEHRR [toskr@Kisti.re.kr]

XS / Park Jin—Hyung,

76



2023

oy

=
S

gaec

MBIA JHE Al API,

al
=

O AIAE

o0

=
[

btk

Al, SOOIEE

Ll

Stoll W& it

il
<

Kl

L

B

uy

10

StE) UL,

fall

0l
o
il

e
110
-
10

Kl

x

o0, &xnl

A

-

al

o3
B
e}
ol
ok

ol
=__|_=

-

nO

<l

T
%0

0l

)]

o

J

il
H

=
—

Cta XM= O0ICH.

JIE =datloles

H
S

ok

n0
RO

Rr

MSAOI =

Ok
<H
!
OF

el

ol

100

1o

o
i

o3
<+

oll
)
<

1K

100

Ok

clE ™35t ALY

-

nO

0l
Rr
K0

KD
ol

&0

0l
i

ok

110y
KK
H

ol

-

nO

o0

INES

T
%0

4

FARES Ol A 2l

ioll
Ho
=
i
<|

T
oJ
Rr
K0
oJ

o)

t

HHSHE 0Ot

Keywords: MSA, Monolithic, Container, DevOps, Agile

1. A&

Ry

MO Z MSA

=
=]

St

i
HlJ

@

HEXNE UsE Ad Jlgte]

Legacy AIAE J|gt Enterprise 2

CHEl D QUL

HESO
[= =Ty

J

 }
[a—

"

Klo

=)

ELl

o}
sl

Ul

w
ulJ

bk

ulo

[
£l

&0
o7

A

L
S BHE, SAl, SOO0IEIL BIBIGHAH LOLE

b, J1& HIE

3

b, 1024 Needs 1

~

=
[

Ol Xl

ctRE AMHIALE BH

=
=2

3

o A} Mt

28

Uiy

)

F SFHLE AMHIAY CI/CD(Continuous Integration &

A=
=2

g dEs It

H CIXI

0

MSA HEsS S

i
K1

Kr
KA

©
OF
i

i Al

0

E =
= S

Continuous Deployment)

Il

orgol &

PSS
o o

FXIEH MSAS

1o

=
[

RO
JU

9]

Kl
KF

=
[

cl ol A

e

<
Zclele] ZEol el 22l =01 X0t A0 el WEW 7 ALg, 3t EAHM2

Rr

ol
il

]

o
1]

77



2023

4 Off (et

=

o

d32=zM 30 2l

ot &

oz

ol

I

El]

ol

&l

o)
oF

oI

ii00

ioll
1l

~
50
ol
Rr
w0
RO

ol
Rr
)]

=
N

2l Al MSA

4|

At
o=

=
=

OIA 2l MSA

(]
=

ol

C| gto
— o

A2l B3

/83

2
__'.1

2. AEA|SE 2

clel e

!

HH 2 2 H

A SS9 OfoH=

=Rt Al

felet

ol 29 "

=)

S OAI Ml 2021-14

X~ O
[ o W

o
10

00
ol
0
1od

ol
<

T
%0

o

Hr

o
R0
OH
B

9]

RO

gl

o

[=]

cle 19878 =LHOI X

[

ot
g

SAIAE

x~

ctd HAIEI RUCEH.

00

M52 2201

”

=]
=

M

Il

—

[—

)" OllA

~
=

HEstA
Zal =% 7to|=

K Ll
WMo
(o]

300
TRl

MR

2lJIE (1999 M&E, 20044 O

L

el UCH.

=

HHEAIAH Za| 7

b
o

=]
=

IT

= = SpALY
2| 3. 2Ha| 7tol

ZF
=

A 1 sS40

I

[
=

2| Ak
=

=

NIA &
R AL

flarm X
=

- Ot0lE 24 HMAI[13]

- A

22

il

il

-

n0

<I

Iy
RO

n0

78



2023

&) W RO
o - N8 =<
aﬁ_m_sg_:mﬂouawc _c__wc
U_N%AM_Q._EAJHWJD H o
T I = R
,u._w.:u_w_m__& H B ST
R 2 = g V2
|EM~.o ,X:,_I_:ao %_:__o &
PLELErI I i "
1__oo_§++_,_.m+ o< iy = ooy
mmmo_mmaA o e 4 58 b
= _ b Ao © RO g U0 e = il
o oF RO ] > < = = ) =
=0 = = Ko 21 o — ! 0l = =
|E:.__|.ﬂm||r g n o I 3_._.__._
o) —— P2l :._O - 0] —= .
o I e < o zp N0 RO U 0 =
mEMmm@HL__EE o =g U M
ﬂEﬂmonma_ AR 5" p 5 K
bmo__gw___@w% o 00 A0 E|= . _ N,%w_______
|+,___.xgﬂmom ) & i Y — X
i} _ - 4 i Ho A _
_IL_MoOwNROF_JHQ .A|ao | O X o____m__%
TN B oA o _ o R 4, — opER
v W = NS S X 2l 2|58 =8 | 2= 0 ol f WD
I oz 2 = = o A= Z - T ok R0 s
:_%Egﬂzﬂwm T g Ty | m= o Ee "
m%_x:msgm__o&ﬂ = ol @ g = i o 9%%__3
= & o = o (¢} o - . s
AT Y% w oS m m % T o ERCES = B = o o
W O R NWw s - N = F Be i ol g o W
KO 20 o < IRt or M X oF i 5= < S w o
au+mam§ozog NS f i = s © %4
D " Al - 2y (R = n="7T i 2 . K 3D K F
of ™ m_xlma I = EA_H__ ot = wla 0 JMﬂoa
= z = o u i D=3
_ME H_n_ — M A_ _An_ M\ :.T_ _u_ o 0 ._1) T al 4| ﬂm b n - R DD
|§x=_.xro_=_M%&o_ Immaum. & AENEA w o
S HEAEEIM% 0 T RO == & g | |2 _ = - K0
ﬂ%%a_ai.@o 50 mcn_éat f " |s m W, 2P
Loy Am s W Io_mDmM - r o_A;_m
"ol H ooz WA =, o K iERF a o=
H_H_I.Aon_@mm o Ecamamm n__.x_u, %_za_ L,Al.AXO_._rO
<20 o 1= =] < %0 @ 3 0 N - I ®) or
=0 Sz Hwe < = a R o AR L
T = X0 o A_l &3 H E. < Tl RO _.:._ .ﬂ._ﬂuﬁmm_,?mm_w_x; | = = I:.AI
1 < ol HW - ;I . Mo om i o
&0 Homr oW = H 8 KO t <I Z0 I_ =i B il i | =0 K =
R & = Ko ol = oy = Rr Sor [M G T
oﬂ@|X:I Ejo__oa (=35 "
ot 0 B A TR R REr <0
5 o O KO F =7
N s ol o "o J ol
< ® o Vs g
S
=) 16 Ok <0
— = ()
=2 oo
B A0 A

MOl RIAIE
79

=

=

Fo2k

el

2xoIt.



3

C

td X Eot= ZX0ICH

Fel=dZ2 U2 DN HAIE &I H0]

2023
(0]

FEDM0 =d

B
110
oJ
o

U]

U
33
)
K
KA

R

ol
5
or

=
KA
RO

24X Xl

=
e

HEZ 2000E CH

e &

[—]

E

g

HE AL

EEANAE Z2lolASl MSA Al HE SHAHIE

Selttet

3.

180

w0
U
-
13!
I+

[0
H0

=)
ok

=l
il

0l

A

1l

1)
ol
RO

oI

U
<]

all

Kr

2 =28 (monol ithic)

1

==
1o

K0

o

ORI 81X 2F RDBZ Al

- XO0|Ct.

F

Z2HZ
5
—

b

S
=

x
=

S|

=

=

30il A1 C1/CD
UiPAR=Y0)

[—

[—

ol A

AXDAXE DevopssS X

ol

COI0= SHAHIDE UACH. [7]

SH
=

KJ

imi

a!

HE

|,

g
=}

D=

-

AD HEH

1] O Xt

IT
i

[

ol <]
0 )
i = |0
Ulo R Wl |
& &l e
5 |0 Ey) ) 4
2 (U Y SR | | <)
- A2 S| Wl
O. 0 N 80 | <
|7 oW GT uo | ® | 44
W | ™ 5 2 o0
BT 5sizm | SlaK
= o H|=Z|< U0 Ho amwx
W B | gy == |2 |
T oR 0B O M| = |00 |Er )
<P RKIRM| D) B0 AR =
IH
=
m U
3 RK
M| < A - 010
;| N < uo |5
- _A_.o —_ __o;
Uo (@) :.__ |_d..D = 110y M
= 2 < s 2|5
&l x T |l 31 -] oo
2| g ko [| w0l =
% ] KIlTH 2|aJ I .
oW |mlR S|A Rl
s o |wig SH al| Al
M| = |m _ﬁ zo| g0 |®0| RO
g Bl 70 ) Bl R0 oY

80




2023 -

wlo] 2z AE)2 o}7] €A

3.1 MSAS] i
MSA= StLIS 2 HE2IH0IES ot &2 Hflg S&ot= G2 0tolaE MUlAJt
ES&ole AlIAE 2 ATEQNH FAU PERAS2HY 2HE HOIEH OFIIEIXMOICH [8][9]
MSA= [DO& 3]2 20| A0l L DB S0 A0I8 2 MHIAY AP| S4AIS ol 2t
2X0ICt. APl GatewayE Sofl 2ct0IHESQ 002 AMHIAZE S&I0| Jisst RERQAE
01810 UCH, FEQAY =2 JIsS [E 2] 2.
—_— E
. API Poli Micro Service ||, o
Web Client . HTTP Rest AP $iil ¥ A Pt Serven NoSQL DB
, Python e
/ g —
' h & Micro Service e
Desktop Client i API Gateway y (API Serven) ﬂ
- N\, Scala
P e Load N " R E
Mobile Client P HTTP Rest API Balancing * T:;FSS;U;:}E - - RDB
JAVA —
Front-end Tier Middle Tier Back-end Tier
[O3 3] MSA =%
[E 2] MSA RE LA
= A &9
- Ul /UX - Web, Mobile, Desktop £° 2cI0IHE HE2IAH0IA
Fronte—end
Tier - Protocol - HTTP Rest API, AMOP S2l ZEsiE ZZ2EE
- APl Gateway | - APl MHIA ZEYHA, OF/22 SO =& JIs M3
Middle Tier _ _
APl Server Al SEXMOZ HiE/2el Jisst ©Re Y AMdHlA
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ZHSIol0l BXIE Z0l= SAIO OIRICS 2AS ZASGH0 BRC 2MS SUCZMN
22 HAGTES FMADIE S SHOZ G0 YF 22E MHHME JIES SO

HIotd etst A =2 Ao 2 B0t CH Zhang and Zhou, 2013; Abe, 2017).

= g7= LMol B =202€ SHMH0l 0= Hggot=S f4J/gn d4J(g2 toles
EXEE g 21elSS Moot SWM, oMt dtE HlwstCh. Met 2€2 LOMOl Ch==

Ho S0I&E Az YR QIZEE DAGHRUCE 38E0l AU, 2 AF9 =R

_|

ZU=2 oMt M2 E SWMel dtE A HE AIZCEH.

2 d3sE s 20 2HE0H. M 2 22 SWM, cost-sensitive SVM, LDM, MIot2E <
2dnelss AJHSCH M 3 &2 A3 A0 ot 8ECH M 4 E0A d2Z20E A

gdetMoz 2AdHE SYMel SHAIN HEtal2 Al (1) 2ZCH(Cortes et al., 1995).

min —||w||2 +CYM, &

sit.ywlp(x) = 1-§

& =0, i=1,.,n A (1)
Cost-sensitive SUM(CSSW)E A=+ HFO @& HIES U 2 21 HIE2H
AH AAGIH A (2)2 201 A= CH(Veropoulos et al., 1999).
min (wl[? +C* Xy &+ €Tl &
st ywio(x) =2 1-¢§
§ =0, i=1..,n A (2)

ZEX (x,y) 27 ZAHE y=wlop(x)2 Hel(OHE, y;), B2 0t&(y,)2 OHES

24Hy, )2 TS 2CHZhang and Zhou, 2013).

1
Ym = n 7iﬁL:1 Vi WT¢(xi)

N

= nizz?=1 21 (Yi wio(x) —y; WT(],’)(x]-)) Al (3)
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LOMZ SWMOll &= Ord ot OF&e
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HT

QULCHZhang and Zhou, 2013).
min —{ w12 + A,¥y = An¥im + C Ty &

sit. ywlop(x) = 1-¢;
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& =0, i=1,..,n Al (4)
D101 A 2,2

Ap2 B Ot&D O8NSl 240 25 = 0o B0, 2,=24,=0
IH LOM= SVMit = GtCtH.
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44
to
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4
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I
Hel
i

L
BtFSIEE S0 201 =88t A0IC.
1 2 4,4+ -, .4 - - N
min EHW” + 0;yy +0,7 _Hmym_gmym+625i
i=1

sit. ywlp(x) = 1-¢§

$& =0 Al (5)

=88 JIgs ez ofdl. 7 a 2 e JlE
Al 900IAatel DI, EA HY & WA RAJ|Y, MRMEE U4 JIE2=2 50001 24

2 d3P= dYB4E HdE6D| ot 2A0s dRUAM =2 A8 es MU 300H
ol CHatd 700 M=RHIE 2(2d, Exastss) dHXliel, e, fs4d, 854,
HR)oz S]ROITCM, 25 = 28 MHRHIE8 2EE AUCOH JIHE =2 H=RHISS
SAESHACHKIm et al, 2015).

3.2. UK E
<E > Ho=2sI9 st 40 XNE
Prediction
Positive Negat ive
Real Positive True Positive (TP) False Negative (FN)
Negat ive False Positive (FP) True Negative (TN)

Sensitivity (SEN) = TP / (TP + FN)

Specificity (SPE) = TN / (FP + TN)

Arithmetic mean accuracy (ACC) = (TP + TN) / (TP + FN + FP + TN)
Geometric Mean accuracy (GM) = ./Sensitivity X Specificity
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