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SUMMARY

A Research on Software Related Lawsuits

1. Purpose and Necessity of the Research

This study is the first attempt to collect various lawsuits in the SW industry,

and build it into a DB. Through various surveys, a lot of information 1is
accumulated regarding SW companies’ technological competitiveness, human
resources security, financial status, business performance, and government
support requests. However, despite of precedents studies in other areas, no
research has been done in SW industry until now.

2. The Scope of the research

The scope of the study is (1) to collect SW-related court judgement from
domestic private legal DB - LawnB (2) to collect various lawsuit informations
from SW companies’ reports (such as business reports for korea listed
companies and external audit reports for unlisted companies) uploaded in the
official web site of the Financial Supervisory Service (the ‘DART’ ). In
addition, A brief statistical analysis about the two Databases has been done.,
The time range of the DART SW companies’ lawsuit informations is the
seven-year period from 2012 to 2018.

3. Main Contents and Results

3.1 Analysis of SW-related lawsuits

3.1.1 Process for gathering rulings



With 45 SW-related keywords, 1,807 rulings as of May 2019 were found from
the LawnB DB, Finally, 1,202 rulings were confirmed, after removing duplicated
rulings having the same jurisdiction court and case ID.

SW relevance of a specific court judgement is defined as (1) where a SW
company or SW developer is a litigant, (2) where SW is an issue in the
judgment, both (1) and (2) are difficult to classify, and (2) has a limit of very
qualitative standards. 250 SW-related rulings were selected by reviewing 1202
rulings, and 236 cases, 662 ruling list information, and 509 ruling full texts
were obtained.

3.1.2 Analysis of SW-related court judgement

Among the total, 93 cases (39.4%) were civil cases as No. 1 and criminal
cases has the position No.2 as 54 cases (22.9%). As of the first trial, 157
cases were reported in Seoul.

For the viewpoint of judgement number per case, 91 cases (38.6%) were
closed in third trial, and there was an exceptional patent litigation with seven
rulings. 147 (62.3%) cases went to the Supreme Court and 56 cases (23.7% of
236 cases) were reversed and remanded and then the ratio was up to 38.1%.
Of the 190 cases in which two or more trials were conducted, 131 cases
(68.9%) had the same judgement result in all trials, and 168 cases (48.1%) were
appealed by the plaintiffs alone.

Compensation for damages (54.2 months), compensation for damages (45.7
months) and patent invalidation trials (69.7 months) were the longest among the
civil case categories. Copyright Infringement Injunction cases took 33.0 months
on average and 13.6 months for other Injunction cases. The average period of
patent registration cases (51.5 months) was found to be about 2.5 times longer
than the trademark registration case (19.5 months).

The plaintiff’s lawsuit value averaged about 1,698 million won, except for
group lawsuits such as personal information infringement lawsuits, which



decreased by about 40% to 989 million won. The analysis of 189 cases having
the information of the first filing date shows the largest number of SW-related
lawsuits between 2003 and 2006. The increase in lawsuits from the early 2000s
was attributed to the rapid growth of Internet services such as portal services
due to the spread of the Internet.

In the viewpoint of the category of plaintiff and defendant, the company was
the most common cases (101 plaintiffs and 102 defendants), followed by natural
persons (48 plaintiffs and 16 defendants) and corporate representatives (22
plaintiffs and 24 defendants). Analysis of 95 lawsuits filed by SW companies
showed that the winning rate was about 40.0% (38 cases) and the loss rate was
44.2% (42 cases). In 128 lawsuits in which the defendant was a SW company,
the winning rate by the defendents was about 32.8% (42 cases) and the loss
rate was 57.8% (74 cases). In 29 cases in which both the plaintiff and the
defendant were SW companies, the plaintiffs won 41.4% (12 cases) and the
defendants won 48.3% (14 cases). In terms of industry, 68 cases (28.8%) of
culture and media as No.l and 58 cases (24.6%) of communication as No.2
were slightly over 50% of 236 cases.

3.2 Leading case studies

Among the total of 236 cases, this report contained the summary and legal
issues of 30 or so cases in which refered to copyright law, patent law, civil
law, unfair competition prevention law, subcontract law, and other laws.

3.3 Analysis of lawsuit Information of SW companies

From 2012 to 2018, the business and audit reports of SW companies subject
to external audit, were downloaded from the Financial Supervisory Service’s
Electronic Disclosure System (DART) to analyze the lawsuit information of SW
companies.



3.3.1 Process for collecting lawsuit information

By using the Industry sector search function of DART, the SW companies’
audit report / business report were downloaded in a batch, and a total of 1,081
companies with the same accounting period from January to December were
selected as target companies. In order to check the correlation between lawsuit
information and financial result, financial informations were collected by
KISVALUE service provided by NICE evaluation information company, and the
financial informations of a few missed companies were collected from the
audit/business report. Since the details of lawsuit information were various, the
lawsuit information per company and year were divided into two categories,
‘general information” and individual lawsuit case information.

3.3.2 General analysis of SW companies’ lawsuit information

Lawsuits in progress at the end of each fiscal year are considered for the
number of lawsuits by year. The average number of lawsuits managed by SW
companies was increased from 2.5 in 2012 to 3.1 in 2018. Plaintiff cases were
less than Defendent cases, Among the cases in progress, both domestic and
foreign, the proportion of civil suits was overwhelming. Package SW and IT
services accounted for a large portion of lawsuits, while lawsuits managed by
unlisted companies were slightly more than listed companies. Civil lawsuits were
the most with 251 cases in 2018 but the average number of lawsuits per SW
company having lawsuits was not significantly different from 2012 to 2018, In
the viewpoint of the SW company concentration rate of civil lawsuits, the
concentration rate in SW industry was decreased, and the concentration rate of
Package SW sector dropped the most from 2012 to 2018 than other sectors of
SW Industry.

4. The Significance of this study and Suggestions for further research

4.1 The Significance of this research



A rough qualitative screening criteria was established in the process of
extracting SW-related rulings from many candidates collected through SW
related search keywords from legal information DB. In addition, various analysis
results were derived, such as the percentage of civil and criminal lawsuits and
intellectual property suits, the average period of litigation and the average
number of appeals, the appeal percentage by plaintiff and by defendant, or
the rate of reverse, after analyzing contents of collected rulings based on prior
research. In addition, 30 typical SW-related cases were summarized including
the details and legal issues about each event.

Meanwhile, this report contains the analysis of the reports of SW companies
subject to external audits from 2012 to 2018 by using an electronic disclosure
system(DART) operated by the Financial Supervisory Service. According to the
analysis, the proportion of civil lawsuits are absolutely major and the number
of enterprises undergoing lawsuits and the number of cases are increasing
continuously. In all sectors of SW industry, the substantial proportion of cases
in individual sector are managed by a few companies. this research shows that
there are meaningful correlations in particular pairs between legal information
and financial information by company categories and sectors.

However, the SW-related case analysis in this study has an inherent
limitation: search of rulings through randomly selected keywords on single legal
information DB. In addition, small SW companies are excluded and DB contains
partially unclear information like plaintiff and defendant, the value of the
lawsuit, and the number of lawsuits for each type of case, because business
and audit reports on the DART also show various details of the lawsuit
information. Therefore, it should be noted that the results are not
representative of the entire SW industry in the use and interpretation of them.

4.2 Suggestions for future research

In the collection and analysis of SW-related lawsuit, objective criteria are



necessary in selecting keywords, and analysis items such as classification
criteria need to be more organized. Also, providing more lawsuits summary
would help SW companies that undergoes similar disputes. The collection and
analysis of lawsuit information using DART can expand the time period up to
the early days of DART and further analysis of the causes of the correlation
between litigation information and financial information is required. Above all,
the explicit demand from the players of SW industry ecosystems should be the
key direction of further research.
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A1 FA 2 ARA =R BEA

L AA8dTG ARAEY FEA

D ABAANAY AR ZH A=) FAA

A2 AARA 38 & ARTAS JATA AN Lo A0 AP,
1989 119 99 W& Aol FU olFrE ARFe AA $97} 2o
Aok ARF AAE 24F A% AH &AL AE FHUY sRAo=
AR, 2 B HE EE SeA9 A DO FA, LA AP
2} AAFAZ Akl o8] oAk ol F Agol AU SABTHE 4
F AAH B24E YHT 5 QAW 224 Qs Aol 4FF 59 o
AR JFHU) MR AT Tkl T FAS 2L o

E
SAAEFAALY & 5 Uk

4ov

rr

AR DA L T FAY FR} FHE AL Do
| 3784 ATIve. 2¥d 2%

Ot:
g
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f
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5
Bolnt. Lef A 20 Z7bee tod AASL TAE A AA9
119 SALFEE Folda ot

4
AAE A BB AR, wF Do FULLY FE wAE A AF

25) AAREIN 4F 80l deiAe dx/iEAT A AAARAHE FxsATh
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Hol drh. 7 Wl B2 A7E B3 ALY sido]l 9T kFol ofd =F
Holl AstE 7]« & AE(human capitah, HAl Avly 7|AE St E4
Z(physical capita o2 Al Z3tE AT, =T FAGLES Ao 85402 &
o] ol £ tinl A= & NS wook st=dl kE, AF AL,
=24 AR olYol= YAl Fstes 71d7F AAl, AEMA, U538, Tledd
5o HolA ¥ A Sol 8<lo] u= Aol WA olFE FES T8

224 (total factor productivity)elet =24 = Aot

A, g2 EATLKDDAA 2t
A B AR A% 7w}

19801 o] % A&Ho = Zastm Yokl E F2) F Huaso] FF )
7] %

& 5% 82 BYF” AN AAY He4 TUHE 0% FPee <Al
FE¥” A4Aor Asta ded, of A FEF” AFlM Fasd
e =017l AT v e F stue 4T A= B3 Ao r.26
<FE 2-D =8 7AAE 54 7HF AAAAA 821 B4 Hlw

ot 1970 ~ 1980 1980 ~ 1990 1990 ~ 2000 2000 ~ 2010

FUALASHEHEE, %) 7.8 9.3 5.8 46

TRAFUCI0E, %p) 5.0 5.1 3.0 1.7

- LE 3.1 34 1.8 1.0

- A= 1.9 1.7 1.1 0.8

- EX| 0.0 0.0 0.0 0.0

EQAMANM (T

SRAdudI0E 28 42 28 29

%0p)

- RH2 R HY = 0.7 0.2 -0.6 0.8

- 129 Fx| 1.4 1.8 1.1 0.8

- 7|&Xle 0.7 2.2 2.3 13

=4 AE421(2012)2D

21

of\
b

olxy A=A el FQaAAAAE  FHel styetar sk=d, Al
(institution)+= F-S1<171728) th A2 A =F9 ZAA AR Commons+= ot

26) olo T3 = oA 52(2008), “Tr=AA L] MELE AF HHAGLH YA A" | F=s)dA
T4, 874 FIx
27 A5499)(2012), “HF=AAe Aol 4 1970 ~ 20107 , S=/dATL
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7wl mREQ00994] mEW Wez Awmstd ., 74, 23 duUs
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S 2 AE3EHA Ze EYH T 9, 3 75 A FALY A
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(Non-Institutions Pillan=Z #3}a Ut

A oAy AEE T I7ked Yl HEE TE&EH ASS AR FAAEAA
Hod 283 92 P XA Z2dd, QAkde #3F HES AAAAA Fost=
MAF Z1FAlA ZAAR] EFYdF-E 235t 7MY B2 9SS = ZAolth

(2 AHv&F AHAZY &4
3, AATA 2= 3 2~(Ronald Coase)= 19379
B2 (The Nature of the Firm)] oA 71d&8 %9 fgiris

A st Aoke] @
ARY  QAzAe] wAM sedHE 2% WEe mIAE AdHE

(Transaction Cost) /N3L AASFYTE o]3 19600l TESH [AEH]) &9 EX
(The Problem of Social Cost)] oA & %719 oyt =} Hj

H| 8o FSFE FHAES Tl AdwjEol HAHsE
2]’ (Coase Theorem)30E W E3PTh =, Agn|go] ot
AAA EE&Ao] SUE & Jue AdH, ol & AH|Eo] EESFE A
ARo 72 olofRg= on 2 AT, 19 o] AnE T HPv| L g4
28) o] HEL AujZ(2012), “A=Fo AATe HIWHIG IAHT, A= AA A6A A%

(2012.8): 97-121S #=z3Q S
29) ¥+4(2008), “HALHES 3 HAF - AS A AFel Fxo| |2 WY WAFE A=

AAFA el 20083 109
30) ‘Idxo] A g oS B¢ AL tE AATA =4 ¥ Z2(George Stigler)o|th.
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Aeetd, Svert Agstn s APFAE b A FABFAA =

3 £z A A% FHE AesEA AAH<
WEo] A AN FAFA 2] 4E
= Atk olej @ AMAEE Adn g
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W 1%EAE Hele F71A<l
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35) dFAY A= OHIR=2 FALA= MAdHA 714 BAGe Afreh Fog =5de 71E
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WA 25 FEo] PAHH Zul AL ooz

A T}

obAl AFE WHQ008)E AT AMAERA o] Fwn| ~AES

Bank Institute®] A=<l “¥He] Xuje}l ¥ GDP 4
HA AASFAE Alolol A HAFo 9 AATA Alo]o

HHA
gn

i FAs AT

3l 471E World
A” 2HEZE A-83}
18 JAZ A, ¥

A Folo] Whdo] AATH e Az olgt= Mol A= A7t LAskar Mr/}

T 2753 Qo

(T2 2-1] WA 529k 191° GDP| a7

I Clearly linked, m"lud
Rule of law and GDP per person, 2004
Estimates

0. Kaufmann and A. Kraay

« . Rodrik, A. Subramanian and F. Trebli
# F_Alcala and A. Ciccone

2.0

1.5

1.0

Q.

Q.

Normalised GOF per person

=] o+ N

=
L]
(83}

2.0 1.5 1.0 0.5-0+0.5 1.0 1.5 2.0 2.5
Kule of fow
Source: Warld Bank [nstitute

S, MAISE S 20033 5-H 1897/ =(F A= 19070 =) W32 FdHH WA
%xg;ﬂggr 47 A o] AP S Bl EASk=  “Doing Business” X IlAE
el gkoh fEiuEks 20116 89 @& o] % 20171 49, 2018~2019'A 5
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A= A91dE AAstaL =, 53 W3 432 Enforcing contracts) 2 oF
ol A 2015 291l oo 2016'd 197bA] &5tow, 201930 = 29 &

s FAst
QJTEID 1 o)fE 2011ERE £Feke AALFA2E 5 ELHU 257
o Z, OE Fo=3 vHluA EAAE 7] S Holal &AFVEE v &A%
Hl o] Agslm APEAE=AIe] FZ(Quality) A% 7] T = BRIt
(E 2-2> AAL3 “Doing Business” WHZ# EA&HZ Eof vlw
. o — 2|Lt2t FQ= 194 HItAN
T A‘I|—,—X|:H-_ ' 1 _ XlgH = l==Ne]]| ol Z=
19 18 | wmAME |07 = 2 = ==
=4 59 591 1% 6% 229 299 319
o FE2&=9) 2 2 23 17 13 50 5
5 A ZHE) 290 290 |216 444 499 360 496
;j,g H| /425714 (%) 127 127 |27.2 30.5 14.4 234 16.2
AEEXI] ZA& X|£=(18F)39 [145 |145 |95 14.6 12.5 7.5 16.5
(EA : 71=RGE(2019), “ ‘199 AMAI23E 71474 E7 sh= 597 HEAtR S dY 275k 918)

AZA 7 To AMPAEE AFsetel ZAYY BE J1ABATe] @
o2 YR YA} AAYR] B AFEL Ay
ado] BE FASES BTt AIHOE FEF ATES A

A2d AAHEA R &F BE IT

1L AHEA 489 ARAEAL A7

AEA00Ne ARAZS £ A -

o

Jbebs Aol AgAele] Ad 9o

rr

37) o9 2t&ale 3<5E(2016) 330" AAEA AHEE o] AT

38) 719 AAF(2019), « 199 MALA 71FdSA B = 597 REAFNA ALF

39 FuE JGAAEY REAEE HA EANAY ARFESZ APHHEALY] BEAH A5 & =X
e, AASde] A wo]x= “Quality of judicial processes index’ oAl “APHAzFo] E2 A’
2 T30
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o] BiiAe] WEw 1980 125k710] WARRSHAZ 1] AT o 12% F
7bstel 20051 oF 113wkl bt 73.4%1 Date 83vzdc] Malel o3
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E3 912 AYshe AHEGE Hu2 AYshs Aol FEH o woked),
o) 3o HAFAQ Hl&o] 2012 1.8:2.30]4] 2018 2.6:282 &=+ 7
Fe TFE 7 AAT
R A-T SW7IY AA &A5d%
(9] A, 9rd, %)
74 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | H# |CAGR

o7 = 533 559 621 633 670 743 779 648.3 | 6.5%

SR VIISES 89 112 129 136 136 138 145 1264 | 8.5%

MR ASHS 253 293 372 384 448 412 486 | 3783 |11.5%
MHEZAEHS| 05 0.5 0.6 0.6 0.7 0.6 0.6 0.6

FAE7|Y

eI 2.8 2.6 2.9 2.8 33 3.0 34 3.0
MMEZ257H | 111,482 | 101,871 | 87,830 | 146,670 | 168,198 | 246,983 | 321,876 | 169,273 | 19.3%

HIO0 SAGRLE7Y Uy, EEE7F M)

QAnasHs 75 115 114 143 193 109 166 130.7 | 14.2%
HaADASTIH | 194,715 | 165,244 | 107,431 | 118,168 | 96,982 | 212,354 | 455,831 | 192,961 | 15.2%
PnPFLEHS| 18 2.2 1.9 2.0 2.8 2.0 2.6 22 | 63%

oaasds 153 161 250 224 244 301 318 2359 [13.0%
Hoonas7t | 72,824 | 69,012 | 81,421 | 162,898 | 216,547 | 258,582 | 247,106 | 160,067 | 19.7%
OonEmAEHs| 23 2.0 2.5 2.2 2.2 2.6 2.8 24 | 3.1%
AIO0 A3HE
(=527} 72 33:67 | 42:58 | 31:69 | 39:61 | 44:56 | 27:73 | 3466
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(£ 4-8 SW7]d U&7 2533

T2 2012 2013 2014 2015 2016 2017 2018 | H#X| | CAGR
253 293 372 384 448 412 486

ps| 3783 11.5%
(100.0%) | (100.0%) | (100%) | (100%) | (100%) | (100%) | (100%)
13 25 17 38 51 70 96

A Ysw 443 39.5%
(5.1%) | (85%) | (4.6%) | (9.9%) | (11.4%) | (17.0%) | (19.8%)

_ 96 90 91 104 148 81 93

I EAPNINVY 100.4 -0.5%
(37.9%) | (30.7%) | (24.5%) | (27.1%) | (33.0%) | (19.7%) | (19.1%)
72 101 141 142 130 134 135

ITA{H| A 122.1 11.0%
(28.5%) | (34.5%) | (37.9%) | 37.0%) | (29.0%) | (32.5%) | (27.8%)
61 62 102 80 100 107 153

QIE{SIAH]|A 95.0 16.6%
(41%) | (21.2%) | (27.4%) | (20.8%) | (22.3%) | (26.0%) | (31.5%)
1 15 21 20 19 20 9

SWHE 16.4 -3.3%
4.3%) | (51%) | (5.6%) | (5.2%) | (4.2%) | (4.9%) | (1.9%)

APEF_H|AFEFT| 9

o o~ [eNe)
110 137 181 187 176 190 221
AT 171.7 12.3%
(43.5%) | (46.8%) | (48.7%) | (48.7%) | (39.3%) | (46.1%) | (45.5%)
143 156 191 197 272 222 265
HIAZ 7| 206.6 10.8%
(56.5%) | (53.2%) | (51.3%) | (51.3%) | (60.7%) | (53.9%) | (54.5%)
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CAGR

12.5%
110.2%
35.4%

24.6%
74.1%
108.0%
192.4%

g

34

10.1

1.7

14
39
3.0
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Iom, 0179744 )15l &0l A3 Egkork 2018dols 7AW A
AEE 3243 AL SWHE QFE DAREATTE 20183 HE S
W, 20139 @ 0149L Alstus A -1 25080 S FEol0A TE YT

e 7 eRTh

1. -1

(E 4-15 SW7Y 452 WAas |3

T 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | W& X| | CAGR

F2E7|1Y 6 11 8 8 10 9 12 9.1 |122%

Zl! OIAtA S AL 10 23 13 14 20 16 29 | 179 [194%

VSV QASI|IHHIALSHS | 17 2.1 1.6 1.8 2.0 1.8 2.4 19 | 64%
O oIAtASH|E 40:60 | 30:70 | 15:85 | 29:71 | 35:65 | 25:75 | 34:66

o LS| 28 29 33 39 32 35 39 34 | 57%

; I DAL S U 72 71 75 79 117 59 70 | 776 | -05%

S | RAST|YEAASHS | 26 2.4 2.3 2.0 3.7 1.7 1.8 24 | -5.8%
Ao DAL SH & 33:67 | 51:49 | 51:49 | 40:60 | 69:31 | 33:67 | 43:57

| F2aE7|1Y8 21 28 33 32 31 31 31 29.6 | 6.7%

11 DAL S U 57 81 109 | 107 | 107 97 93 93.0 | 85%

H | |FAS7|19EEASHs | 27 2.9 3.3 33 35 3.1 3.0 31 | 1.7%
B H-OnoAtASH[E 39:61 | 36:64 | 25:75 | 38:62 | 29:71 | 27:73 | 34:66

o] w2578 12 15 21 20 20 20 24 | 189 [122%

;j DAL S U 51 44 62 45 62 62 54 | 543 | 1.0%

)tﬂ QAL AHALSHS | 43 2.9 3.0 2.3 3.1 3.1 2.3 30 [-10.1%
= Ao DAL SH & 11:89 | 22:78 | 8:92 | 18:82 | 19:81 | 16:84 | 43:57

723578 8 6 6 5 2 53 [-142%

vSv DA S U 8 6 14 12 12 14 5 10.1 | -7.5%

g QAST|IHHIELSHSE | 16 1.2 1.8 2.0 2.0 2.8 2.5 20 | 7.7%
Ao a A A SH| & 50:50 | 17:83 | 36:64 | 50:50 | 42:58 | 43:57 | 40:60

5. 458 WA AFE 24

(D A4 94 &€ HAFE
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=4 7Ide A=AER UALREo] JFTHIL A=SAE AHET] fE 59
5 a

S + o+
e A% 3wa 7ol AAHA HA7EA Hol 1990w, A T
< 4

<E 4-16> SW71d AA A AS s ()

T& 2012 2013 2014 2015 2016 2017 2018 K

MM FAE7 89 112 129 136 136 138 145 126.4
THSIAIASHE | 198 225 273 257 318 248 251 253
1~59 &4 56 56 73 56 108 60 54 66
MH 59 BE | 283 24.9 26.7 21.8 34.0 24.2 21.5 25.9
1~109 24 88 90 112 89 146 97 97 55
A 109 EF5E| 444 40.0 41.0 34.6 459 39.1 38.6 40.5

<E 4-17> SW71Y A DAas "AsE (A

(=9 )
2012 2013 2014 2015 2016 2017 2018
Sl (2] ey (S| vgw | S| e[S ogw | S| e | S| s
2| al | Nl al | #
1211 A6 [191| B8 [19| AR2 19| A4 (19| E61) [19| A4 11| R(14)
2911 B(13) [2¢| A(12 (29| B(18) |22| R(12) A(13) (29| R4 |29| B(12)
29 D
C9) DO) (39| R(12) (39| UM B(13) (39| B(12) |3%
. 39 (11
3% D) EQ 49| oa1n 49| B(10) |4%l| RN (49| DA |49 E©9)
E(9) L(8) ol D(10) |5%1| Q9 |5%/| D(10) o) AAQ) |5%1| AE@®)
6ol| F (52| Me || wmao 6| N (62| a® || A9 |6%| Mm@
G(5) NG |79 s® |79 V@) M(6) | E(®) | AA(7)
79 72
HO) o6) E7) o) X(©) ACE) AF(T)
79 I(5) 79 5
) Qa6 Q) We) 20 VO | & |LG) ABE)
2717 A F 109 U 4 71dS F 327001 4 o] 109 Wl

=99 87 719 ITAH 2~ 5/1AKB, M, R, Q), AE WA B2~ 270 AHA, D), A&
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SW 1A AHE) A .

(2 AYSW A &5 HAFE

A

SW+ 2013 o]+ 59 714 HFT=7F 75%

=
AT E

Al

A<

-
—

FASL Ak

#7173 F 59 el LY Vg EF 217001, 43 o] 109 Wl
=99 714 G [ K 37A .
(E 4-18> AYSW HIAAS = (3D
7= 2012 2013 2014 2015 2016 2017 2018 | HaX|
ofl,%'SVXM 6 11 8 8 10 9 12 9.1
'rr—;l‘6|7| =T
sw
O A A 24 10 23 13 14 20 16 29 17.9
1~59 & 9 17 10 11 15 12 21 13.6
2T 59 s 90.0 73.9 76.9 78.6 75.0 75.0 724 77.4
(E 4-19 AYSW TAAS A2 GHAD
(Ske}: )
2012 2013 2014 2015 2016 2017 2018
=2 7148 (=9 7| =9 7I1¢E =9 ZIgd’Y =9| 7IeiE =% 7IeiE =% 7|’
A(3) 1 _?_| G(6) ‘CI)' C(S) '?'l |(5) '?'l K(4) '?'l |(4) '?'l |(7)
19 2% J©2) N(2)
BB) 291 | @) 29 Pl Q@) S(4)
D(1) ) 29|
< HE) KO “11) b K@) T4
D (]
DY) 2ol L(1) (1) 2%
39] 39| AR vy |39 KO G Q) Q®
E(1) 0 o) 49]
- @) o an |59 Q@ R@) ve)
3 HANASW WA &% JFE
H7)1ZXSWe] WA FFTes & F9 s Hola J=d 7| U AA 9
Aad el WEEe] e W fadYIdSE FMEEA AFES) st

-1

56 -



A9E V1B AFAY, HEol BA ee wd sdel 47199 el
arslA dehde Hol BAVIE W AFE kel UeR F3 bt
<E 4-200 A F)IASW A AS HASE ()
= 2012 2013 2014 2015 2016 2017 2018 | "W@X|
7| X|sW 2578+ 28 29 33 39 32 35 39 336
7| X|SW BIAA S HE 72 71 75 79 117 59 70 77.6
1~52 A 29 32 35 33 79 24 30 374
1~109 A 50 49 58 55 98 33 42 55.0
AE 59 EEE 403 45.1 46.7 418 67.5 40.7 12.0 420
26T 109 B 69.4 69.0 77.3 69.6 83.8 55.9 16.7 63.1
(E 4-21> I 71ASW AL S AFE (HAD
(T 1)
2012 2013 2014 2015 2016 2017 2018
=9 718 =21 71¢Y =91 718 =9 71 =91 ZIgE =91 719 =9 7Yy
1990 A9 191 A9 1% Gan 19 yan [19] AeD [1%] A®) [1%] A9
o o
BS) |50 Fe) | 29 A7) o G(6) 2Z J(6) 29 i) 22| AH(@®)
) o) Z6) 39| G(5) F5)
>0 391] G(6) |40/ PO | 0/ | AAG) |429| AA@4) Fay 3T——
D(5) ° Q(5) O(5) 39| J(5)
4911 LG 69| ER) AB(3) FB) |°7
E(5) ° G@) |53 AKQ3)
R2) |69 0| AB(3)
59| M@) ACB3) |57
F(4) S(2) /2 0@3) 5o AH(3) AL(2)
6% Gu cG) 1) P2) ACB) T e AM(Q
- I3) et AD() AF@) e @)
H4) 79| V@) Q) ACR) o Al(2)
o AG(2) 6} — —
69 |__EQ) M@) |89 | T(Q)
1(3) T o T(2)
NG) W(2) AE(2) 9% S@) |79 V) IR
9%l | JB3) N(2) V(Q2) T(2) AN(2)
X2
KG3) KG3) @ NQ) V) AR V@)

22712 74 % 109 o1l AYF 719 F d07oln, 414 o2 109 ol
299 719 A F G, I, T, V2 675tk

@) ITHBl2 BAF 24 I2E
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S gt A/ 7d = 109 el JUS 71ge = 33770011, 44 o] 10
A el S99 7142 A E, M, N, O, R, UE 77 A
(3 4-220 ITARI 2= RIAAS HAsE (5
= 2012 2013 2014 2015 2016 2017 2018 | "W@X|
TAMHIA FA87|8s 21 28 33 32 31 31 31 293
ITAH|A BIAIAS A 57 81 109 107 107 97 93 93
1~52 A 33 45 55 46 44 47 47 453
1~109 A 48 66 85 71 73 72 73 69.7
AE 59 EEE 57.9 55.6 50.5 43.0 41.1 485 50.5 49.6
26T 109 B 84.2 81.5 78.0 66.4 68.2 74.2 78.5 75.9
< 4-23> [TAH 2= AALAS A5 (AHA)D
(T 1)
2012 2013 2014 2015 2016 2017 2018
=2l 7198 =% 71 =9 719 =9 ZIdE =9 714" =9 7I¥% =9 7IdE
190 A(13) |19 A@18) [191] A(@18) [19l]| 0(12) |1% (13) |12l 0(14) [12l| 0(14)
29| B(?) 29| M@B) 29| O(12) |29l A(0) (29| o111y |29 A(2) |29l A(12)
39| C(B) | E@) [39l| M(10) 39| No 391 N®) 391 AAQ) 39]| M(@®)
32| N(6) o
ol D@ 4211 Q@) M(6) o
+ 49| oG) 5911 N(@7) 4%l] E®) 7o 4% Rl
SN I 1 vy e ue) RO |59/ Re6)
2 2 5% #
6% FO Jeq| cuy (571 RO Y(6) ACE) | ca
S(5 ol| M(6 6%
G(2) G(2) | PES; 69| M®©) RO |gel— T AF@)
HER 72 AB(4
©) H() e WO sl v @ KB3)
e Y e T6) . Z3) g9
KQ) L2) 19_ 0| U®) - 92| AA(4) 19_ 0 Ap 3) AG(3)
LR) PQ) V@) || X4 AB(4) AEQ3) AB(3)
B AEUA 2 FA &F FHAFE
2012'd ol 20189 A%/ASE 2012 ENSAA 25A5FE AZ Z7)
stel, & Eo AFE e HAT AT 2018d7HA A9109 714 AF
E7F 7592 =& Holth Ui 71t ¢k Ay A JMJAERRFE ESud A



Aol T AS|AZE 2017 A H A w7hA] 191 en, Cof 22 X9 MHx
719, Kok 22 72 A¥l2 A7 55 FHdeA gdd o+ Aok

CE 4-24> AEYAN 2 AAEE FEE (D

= 2012 2013 2014 | 2015 2016 2017 2018 | Ha X
QIEUIMHA FAST | 12 15 21 20 20 20 24 18.9
QIE{SIMH|A RIAFAS A 51 44 62 45 62 62 54 54.3

1~52 A 40 32 41 25 36 40 27 344
1~109 A 51 44 51 35 55 53 41 471
A4S 59 B 78.4 727 66.1 55.6 58.1 64.5 50.0 63.6
AT 109 B 100.0 | 100.0 82.3 77.8 88.7 85.5 75.9 87.2
< 4-250 JAEHUIAN 2~ WIAAS TS (AD
(T 1)
2012 2013 2014 2015 2016 2017 2018
=2 71938 |=¢| 7198 =9 719 =9 7198 =%l 7198 =9 ZId9% =9 7IgE
19 At [T AT qe | a2 19| Ade [ 191 AR {1 Ade |19l | aBa)
29 o) °
|5 o 2| o @ 2O ool can [am| ke
F(4) 39) D) 29 Q) @ 3¢ K() 2 Y4
) o) MG) o 49 ” AC@) " Z(4)
| e N | AT Te 06) g el o o
G I ACE) T “@ 7
G(1) 7 F3) P(3) 5¢ AFQ3)
G(2) K2 M@)
79l ” K() AAR) ADQ) AGB)
@ oM o) we) )
I(1) 7% P(1) 59 59 - AAQ) AAQ)
Q) P@) P@) 8%l 79 oR) FQ)
J(1) Q2 e
9] H(T) ue) uR) © w 15w
L(1) s(1) V@) X@) AB(2) 2) AHE)

A&7z 7d T 109 ol I_3E 7P F 34700, 43 o] 109 Wiel
=R 7142 A, G F K O, P, UZ 774

6) SWEE 9A 24 AZE

VAV FG W AT A0 57 Aol AP APRoF &be)

- 159 -



100%% AAste] o9 B AFEE Holn Yt ZO &
ANG A5 497 59 W ANGE] AFAY/EEO] BA gow NYET &

g0 o,

{E 4-26> SWH& Ttas H5=E ()

TE 2012 2013 2014 2015 2016 2017 2018 | HIX|
SWH& f2587|%8=+ 5 5 8 6 6 5 2 5.3
SWRE DIAAES A 8 6 14 12 12 14 5 10.1
1~59 2HA| 8 6 11 11 11 14 5 94
A3 59 HE= 100.0 | 100.0 78.6 91.7 917 100.0 100.0 946
(E 427> SWH5 YAAS AsE GHAD
(e )
2012 2013 2014 2015 2016 2017 2018
=2 719Y =2 ZI1gY =9 ZIgYd =9 7I1¥¥ =9 7Idd =9 7I1¢¥Y =9 71¢d
19 AB) 19 FQ) 19 HE) 19 C) 1% HE) 19 H@®)
29| BR) ) @ HE) | 2% 18) R | @
c E(1) AQ) 39 A il 2% Q)
. 29 @ | o | A0
39| o <) @ [ o[ Em ORI PR ORI b2 B B )
E(1) A1) FR) T G(1) i) K(1)
FZA7IZF 7@ F 59 Ul FYSE 7P F 1170y, 4d o] 59 Yo &
JdE 71de A, C, E, F, HEZ 5719}
(M BA71d 9AF &4 A=
FR7IMEE 1A 2ETIdT/ASArATE BT Z Fo] ¥t glo] o
AFEE FASL AT 01598 ANVAY A AN 79 AV B 2%

of AfF Toldth &/ 7d F 109 ol AU 719 F 38700 H, 4d
QW 719e ITAR 271 370A, 1, L), I71ASWAY 374G,
H, P), AdEdAHI 271 IHOZE ITAH 29 7] ASW ool thagr]del

go] vk,

i}

- 160 -



(E 4-28> 337 WA 2% AEE (ED)

= 2012 2013 2014 | 2015 2016 | 2017 2018 | HaX|
SENY a5 34 34 48 53 42 40 38 413
SET|Y BANASHSE 93 107 135 131 111 95 91 109.0
1~5%9 A 41 51 56 41 40 37 37 433
1~10¢ &4 64 80 80 66 77 54 53 63.1
2T 5% s 441 477 415 313 36.0 389 40.7 39.7
A3 109 HEE 68.8 74.8 59.3 50.4 69.4 56.8 58.2 62.1
{E 429 A7 AL S JATE G3AD
(T )
2012 2013 2014 2015 2016 2017 2018
=9 71 |=¢| 719 =9 7I1gY =9 719 =9 798 =9 7IdE =9 7IdE
19| A13) 19| A18) 19| A18) 19| sA1) 19| A(13) 19| A(12) 19| A(12)
2% C(10)
BO) 2% O 29| H11) | 2% A(10) L6) 29 1) L®)
29| 3% @ 29|
«C) G@®) ° o
C(10) 39 I(8) =y HG) 39 L(6) AE(8)
D(5) 3¢ L(8) 3¢ Y4
L(10) H(6) G(4) 49 G(5)
48| EG) I®) o 24
49| 6%
F(5) 6% H(6) P(5) L(6) V) 49| AB(4) AG4)
52|
AA@)
M(5
R © Q) T(6) o H@) AA)
7% H4) NG | se M(5) uG) ABE) 14) AHB)
9¢] J@4) | AC(3) 3 5
R(5 7% V(5 o Z Al
I4) o ©) ® | 10e 5 ©) o €)
M(3) o
J3 ° I(5) P(5) 89| AEQ3) ARB)
o ) DG
K(3) K3) 109! J4 109 W) I3) AF(3) AK3)

- 161 -



o 4F3 FREA NF7IGEC] A 28 Qe 5AHL Uit
(E 4-30> B14A7d WA &% s (D)
T2 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | WAX]
HIAYY|Y F4857|8 38 54 55 52 57 60 70 55.1
HI &7 QIAIAS A 105 118 138 126 207 153 160 143.9
1~52 A 42 38 56 47 99 54 48 54.9
1~109 24 74 67 87 81 126 85 80 85.7
AE 59 B 40.0 322 40.6 37.3 478 35.3 30.0 376
2T 109 HBE 70.5 56.8 63.0 64.3 60.9 55.6 50.0 60.1
(E 4-310 vIAA7Id YAAS A EAD
(He: )
2012 2013 2014 2015 2016 2017 2018
=2 ZIdE =9 7I1gd =9 ZI¥E =9 ZIE =9 719’ =9 ZId¥E =9 71’
19 A(16) 19 A(12) 12 A(22) 12 A(14) 12 B(61) 191 A(14) 19| R(14)
29 B(9) 29| B(9) 29| (12) 29| R(12) 2% A(13) T R(14) 29 AK(11)
3% @) 39| P(6) 3% V(8) 3% Q) 39 R(11) 39) AJ9) 3¢ B(9)
4% DG) T QO | o B?) |49 | wo 49| Qg A ag) _AD
EG) 59 R(5) Q) X(5) K(®) 59 B(8) AD()
s F4) T G(5) 69| W(5) 59 Y(5) 59 AA®6) T ACE) 6% W(6)
g G@) o D(4) 79| X5) AD(5) W(6) 7% W(6) 79 AE(5)
H3), 13) 16 7 Js((i)) 3Y(S) . Z6) AF3) AFs) |83 KG) KG)
7| NG NG, (10 T 1) EB)| 991 | £0) ABG) | 8% AL, Ascy,| 8% | AB® | 991 |AA4) AP g | D) AL
Sa > os[P 3 N NG, ACO) A8 A AMA), ANG)
2717 7d % 109 ol AYs 719e F 4070019, 4d o)A 109 ol
E99 7ge = 7TAARIE, [TAB 2 3/AHQ, R, W), 3|71 ASW 271 AKB, K),
AE A H] 2 7HA}(A) SWH% I/IAHAC)S] BXE R
6. A5 WE 2% A5 L 2479 B4
ITHHL/:Q} Y AdlA~e #EV|F F AAFARY =2 UdDE &5
S Bgorn, HIT ALSWe HAFAFo] gF3tr A= F= &< 75t
ME}. FHH R RV 2 AE7Id- el AABIEG L& BEasAdTE
Bolx 9lth ITAHM 2 9% BF 4505 @ 2dride] 2 e Uy AzH
FEA el B ITAH 2 %9 EAo] e oz nat

- 162 -



(F4-32 AFHE 71947 B 2845 24 &AD)
6

T 2012 2013 2014 2015 201 2017 2018 K
A 2.8 2.6 2.9 2.8 33 3.0 34 3.0
A sw 2.2 2.1 1.5 2.9 34 47 6.4 33
oj 7| X|sw 2.7 24 2.3 2.1 32 1.7 1.9 2.3
ITAH| A 3.0 3.1 36 3.7 34 34 34 34
QI A H 2~ 3.8 3.1 35 2.9 36 3.8 43 36
SWH& 14 1.7 1.9 2.5 2.1 2.9 2.3 2.1
HEI|Y 3.0 3.2 3.0 2.9 3.1 3.5 4.0 32
H &7 2.8 23 2.8 2.7 34 2.6 2.9 2.8

(F 4-33 dFH

ot

T a%7b 4 (@A)

crel: grel)

T= 2012 2013 2014 2015 2016 2017 2018 HaX|
A 111,482 101,871 87,830 146,670 168,198 246,983 321,876 169,273
AHsw 123,249 194,541 43,004 160,328 130,089 546,695 570,035 252,563

I§ 7| X|sw 91,568 55335 61,955 59315 39,049 72,805 77,0400 65,295
ITA{H| A 177,421 129,379 131,121| 224,595 395063 282,976 492,441 261,857
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+04 ~ +0.6 0|3t | Hm™ Ztst AakabA| Relatively strong association
+0.6 ~ +0.8 O[Tt | Zoh o gh2tA Strong association

+0.8 ~ +1 0|2t o< 2o o2t Very strong association
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