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< SUMMARY >

| EEEE | D-02

Purpose&
Contents

Examination of feasibility of production of easy vial type kit product
for general livestock farmer to realize diagnosis period of cattle and
development and industrialization of diagnostic kit for gender
determination

Environmental analysis for trademark registration of sex determination
kit products

Manufacture of the sex determination kit Product of domestic and
foreign commercialization of the protocol production and sex
determination kit

For this purpose. Developing necessary technology for industrialization
through review of technology trends, analysis of market trends,
valuation of technology, establishing technology roadmap and
promoting R & D overall planning

Results

Identification of technical feasibility: Various studies are being carried
out for gender and artificial insemination. - Sexuality using XY
chromosome length pie may lead to high cost and health deterioration
of female smile - There is a need for improvement. - The development
of a new technology that regulates the sperm motility performance by
using  bicarbonate and TEKTIN compensates for the above
disadvantages.

(Economic feasibility) The annual sales of TNT RESEARCH Co., Ltd. is
around W8.0bn, and annual sales of W1.7bn can be judged as new
business CASH-COW, which accounts for 21.2% of total sales.

(Establishment of research and development plan) Establishment of
Commercialization Technology LIST for the commercialization of the
gender determination kit of TNT RESEARCH Co., Ltd.

Expected
Contribution

O

It is utilized as commercialization plan of new development and new
business strategy plan

Keywords

Artificial

) , , Sexing Diagnostic Kit Bio Kit Freezing
insemination
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<3S 4 AY WA 2BY EL >
Incubation time (min)
Parameter
0 30 60 120
- Non : 62.310.6 682114 76.7£0.2+ 72.5%1.1%
Motility (%)
Pro : 69.7£0.3 85.140.2% 93.5+1.8+% 101.3£1.3*
Non : 45337 481127 52.1£1.9% 56.2+0.6*
VSL (um/s)
Pro : 48.1£5.2 67.4+3.1% 69.9+£1.3+ 76.8+3.6%
Non : 107.215.7 118.9+0.2* 115.8+1.7* 1245142
VCL (um/s)
Pro : 101.44£83 95.1£2.4% 106.510.3* 113.7£1.2%
LIN (%) Non : 53.4%29 56.5%0.4 59.1+£2.7* 59.941.3+
° Pro : 59.8%+1.3 75.1£0.4% 73.9£0.9+ 69.6%2.6%
Non : 4.3x05 5.1+1.3* 5.6+1.8* 6.2+1.1#
ALH (ym/s)
Pro : 4.6%£27 8.8+3.4 8.5+2.9+ 7.240.9+
Non : 21.1£24 25.243.1% 26.8+0.9+ 221423+
VAP (im/s)
Pro : 29.8+£0.9 43.7£0.7+ 57.8+2.5* 55.5+0.7*

O Motility: SEH(AA FAZ &5l Yt A wg), VSL: AA&=(HAe] Ao
3 ovkA e 917 Aole] AUALE A @), VCL: FHLHZ FAe] 2% A=
of mwe} FAEHE FA49 9 AT olF Ad), LIN: A, ALH: 5744,
VAP: 2zl A¥

< AE GAE Ol 8t MY aFT Ao AN FHAL 4B A
ot =7 B HFE >
No. of No. of embryos developed to
Treatment ' Appototic cells
oocytes 2 cells Morula Blastocyst
without substrate 102 22 20
+
A&B 136 (75.0%) (14.7%) (14.7%) 12:43.2
. 120 45 36
+
with substrate A&B 147 (81.6%) (30.6%) (24.5%) 8.9+48

O A9 =4 A =2A9F E4BY H7tell &l A4kd wintxze] MEx4E 4% A

E IOHAA RoAE F MESFE EZAY EEBE APstA &2 HiHtEo] H]sho

EZA EZB7F A2 viukEo A A ES7

b =A GEbs S
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7 2, ot
= 20174) | @o18d) | (20194) | ozou) | 0214) | (20224) [ (20234)
9 A2t e 33,500 35,000 37,500 39,000 40,000 42,500 45,000
Mzrre 100% 104% 112% 116% 119% 127% 134%
Spapa T2 600 750 900 1,000 1,150 1,300 1,500
qye 100% 125% 150% 167% 192% 217% 250%
st e 34,100 35,750 38,400 40,000 41,150 43,800 46,500
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o i )
N
i

AR FATE 24, wFst] -9 (recipient)©] A7)0l o]t 24, 4l H
BRketA et Ad AW 3 UE
T o)L ZfsE Aol FEHo AFo] AitHol A gloy, EIFE9
73S G857t ol A8 HA & 2 R, 49 W2 FYoAE I o8 A
7b w9 Fol A&7} o] FolA 4 E S
HAzx FA8% oA 23 A vtH stollA F&EY ATH dAY =E23 F
T BR FE o3 AoE. Willett 5(1951, 1953)0] =A™ o4& oA /& 4

19609 AF7A FAT ol o] @ Fobx A e F3 AL HolYor} ae
A A% $E2 A gx AR oAt slwe] 8ol mejwa e o

Y
gk FAY o2 7]l Hi(Mutter, 1964)
A a2 SddlA 2o dHE A geH
B ) oF Lo FAY oA £

5]
8ol 2~73%% FEF FHAHL AL © AFHo] & A o4 7&L AA

~

[e%

o & i

& FATY 2 HEo] Jhed A wel AT A4 st M2 o]Fo Ho
™ (Wilmut®} Rowson, 1973), 1980'd thH-EH = 8T vA =2 7eo A2
B3 AZELD WY T FATS £t B9 v 44 AR e & o

HA H Fobx| 7 A4t

1970 2E A77F AFEH & dA9] A 4AHE 198213 Brackettol]l 93] HE=
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2, BE 9 F£& S FAFTAH T4 83 (International Em- bryo Transfer
Society, IETS)o] FR3he, FA-A kol 2|8t 3 245e] EAS Agstel upd 12
2ol I3

A AAAS=E 20108 AW FAHS = 2009 702,000 /AR =743 732,00070
olt}, o= AUTERT} 425% =713+ 4%

o] g AU FAHTAL 10.6%2 Z T o2 F7H2009 534,0007H, 20103 591,0007H)
MA o A= 104,651 52 FHH-ZHE 732,227719] o] 7V A &8 33
Fom, T H ol Vs FAHATY IF= 69

A AT o]4]L& 590561707F kol o] E o, I Fo AT F FYU o
2% M AT 445% (263,0367NRL, AT F FA BESFAGI GaE o)
2 3 T2 TS 55.5%(327,5257N)

2
AR A o4 MPEOR 19909 FWRE A4 FRART B2 FRA ol
oo FHE HolE AY

de|(58 nepa)s A9 FAE QNG £ AFE 9sn Y ARAH, A

ol A A 9] TS 450,54970 AJAEsEe] 339,6857) 7F 9ol o]

Aol FAE o4 A +A

al 22 31571570(929%) A3, T2 FATHL 23,9707
(7.1%)7F oA = AT} o4 - Al L3

(
ST S 33968572 A

i

Ao EARZE =AY o] 2FSS I YeAE T2 BRE 7% o] 3
HEolokgt st 54 HEL Whittingham 5(1972)° &] 3} Zﬂz?:i %oﬂﬁ 5
A FABL o]2Etd Ayl AdEoRR 54 BE szl nEE F g2 =
T A= HE4 FoEo At AEIT

TAT FARZEY 7B dEle FA8TE FFHA (ayoprotectant)’t FFH F
A HEA| FIPANAA AA-E Lo HAD o AlZ o FElgiRe Aol Ha
StE =5 st FAsta, 4 FA8TY A Visel ANEHES Ay 2%
A FeletH, gl & GAIAR Mo st FARIAE AASE AAHY
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Polymerase Chain Reaction (PCR)= ©|-& % Y specific DNAS] AA& F4T A
EeRE A FY AEE By §olsta A e AAT
3

g ATt dF AZE FEoF stnE FAT o S
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8
G AR, A

7

g F7 ¥

AT Az FRw] AWES AL AE AAE AT @7 Lert Aa ol
o

st oA FATY AEEHN HAHE Ve &, FA4T HeE € d3H

TA T biopsy® Y A FAGANA T e e AZE Ed He HHe
=2 2, vk SAAANATE 27 Gd7|eje] £T7A
32 biopsy, 38 4 gh(hatched embryo)®] &8l Al E (trophectoderm cells) 2]
biopsy7FA] Tt biopsy #g o] /N (Seidel, 1982; Loskutoff, 1990)

RES Z7)v] £ATS o] &3] w A %279 Bio-cut blade & ZAZA|A FAH o
WE AExas 93ta, EFHMEY g7 &35 E8(Bredbacka 5, 1995 Lopes
=, 2001)

Lopes 5(2001)3 Chrenek 5(2001)2 8~16 cell A FAT EFRPdo IdFE

3, &71~270E biopsyste HHES A&

8iff

Keiichiro®} Yukako(2004) pressing-out '"Ho. = FrHT] UFo] glass needleZ slit
< YH=11, holding¥ glass needle® =elFOEX &7} slits Sl Yo = whA
WH=S st &7 B85 AL Al 7HA &7 28 el mE dAlss v
Ag o] A (Cenariu &, 2012), needle A8 Aspiration WH o] FHUl o &4&
HAaTom o4, FHLdd F2 2HE F

FAHY fFRA A " Hdrie o HJA 8" FF (Whole Genome
Amplification)®] 21-& A Ao 2ES 9IF PCRY 42 AFHAL, do =2
H5H Edsid 2oz 54

TGS A2 E4ES A% & F he 22 Ax(dEHE 7] Al dr] B 23
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Fe= AziEol, $44 B4 AAHE 2
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A7 PCR #2412 @A bovine leucocyte adhesion deficiency(BLAD)®} A& A3
Ho] FAlo o]FoA 3 9l-SHasler, 2003).
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O XoF Yo dAA Hole] xto]& ] & Sexing TechnologyAHXY LLC ALZRE Az
o]Z)el A AE r)Eo] HHAHOE AEEHI Y

O Feliolddzg J)ee FEY B4 Aeg FA 8 olo] §Eo I HoBA, B
O FAHOE, 4] FAZ o]§F WA AWIE, B Ay S B 4

O 747 &AE Ay LH (Luteinizing hormone) @A o] v= HIE ZHgo=
A B AZIE AE3] ST F 001, Sandwich ELISA 7]&S o] &3l dhA
At &S A3 F3A

=
X
ro
o
o
J[m
Qi
it
ol
Ju

O LH (Luteinizing hormone) @@y} Zolzxo g Agsts, -LH A == 19

i
g9 AgYe TPHE 9B AF Hn A

5. 719 47 %

O A, F8 AL 95 2 2 353 AHE3ts AL A9 38 A ZA FEA
gl Iy
(Validation of a chemical pregnancy test in dairy cows that uses whole blood,
shortened incubation times, and visual readout )J Dairy Sci. 2016 Sep;99(9):7634-41.
doi: 10.3168/jds.2016-11224. Epub 2016 Jul 7.

O 1 ZAe A Ag, ME WY Az B Az BEe] FHe Rolshe 53 YA
ANE AFIE 2

O T2}l FAFE oA AT Sf BES AH (0 = 320, AF 3 (A) F 28
do MFe F BERAYE 7F FANA 162 + 62 ($HlA BE + D) d. A
o A&T AZA AR ol st HEAY @R 9 Sf S AAE AHgshel
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ATA 57} 35 Lol A 38 & Alo] 9]
NEo g AARHYon, Fx wF (YL

= 157 "lEl2 YR

ZA= ELISA il 3% "= (OD; mio]l22 Blo] B ZFH0lE #5772 54, €
e 2 g5 S5 AA) B AL 35 (35 4 AADHE Agste 9l "
Tholl AR&-

ODE AH&Ae W €4, ¢/ B FF §< AAlA AFsiA &7 °d dA 3
Ly

o 74797 £ 196 £ 2,95 + 1 % (+ SE)ATh AZF oz Brt

ODE d4l A 3 MY E¢ &34 oA PAGO] thet d#d Z29YdS uggton,
A2L wWE ANZ4A H2EV 7]E PAG H2ES T3 7Ax9 AFAHS zt= A

OS2 UEehd

(] Mitochondrial PKA mediates sperm motility

Biochimica et biophysica acta, General subjects v.1840 no.12, 2014'd, pp.3404 -
3412  http://dx.doi.org/10.1016/j.bbagen.2014.09.005

O WA : MEZEL A AA L] ATPE dE F
4 ZEHY AU ARA AR JUALES A% Fa

A7)
Wy AR eEsol ARETL AQars BAvl6) ofa) 24EAH, A28 B2,

Edgdd2nnlel ot o Hef, FAHZ A 400 ok A A ATP 2]ar "
Adn gzl o3k PKAS] Aol o8 Z=2eQl A&
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A3} . vlo]FlRUY 0| EV} nEZEgold 7| 38A A7t Az 7)L7], ATP &4
2 A2 5T S Hs EZHoloE nlo]FlHUY o Ex HEIY FRIX~

-6-%14F ol dstEiety AHE 27) 60kDa TH A ] PKA-F& AAMSE A=

2l AA o &l <A4FEI}E vlo]ZFR o] EL] HAHAA SR 20l o3
2= S 9oy, nEZcgolid ATP / ADP m87)7) sidE34 A xs= ATP
7F mEZcgolz utE 1, nEE=go} QoA PKA-F4 ©ild IAXUEE
slgste AS UEhA HAs o EF372229] o] a4l

AE : vlo]tRY o Ex Wte PEZEE ol =& ofddd Aol ZFEAlE ¥4
sleta mEZS g ol PKA. 73229 X435lE olojX= ti7] 7] A4to] u}
o|ZFRUYO|E Q& Ao ATPY H&S FET 4 AN T30 nEZE=goly
sAC/PKA Al2Hl, 60kDa T de] I B2 PKA-FTE Ql4tsle] H&& wd

Q3 wholFRU O E} Q1S Ao BAHA 2e

WA Fad o ovtel7lHuelER WEEE W2 A CO 29 Aike HE
cgobat A9 AAET ATP 402 o]of A= sAC/PKA &4 ste] H42<)

Hl e

O A4 B 71&] $8< B 2 Bl AaoA DE EF B9 Sue ¥4

(Application of liquid semen technology improves conception rate of sex-sorted
semen in lactating dairy cows)Journal of dairy science v.97 no.11, 20143, pp.7298 -
7304 http://dx.doi.org/10.3168/jds.2014-8507

O B 3 wn o] Fu () BN TR A B EF (S5) FA A

201133 20131 Apelell, S2ERRI-Z A s 7 AR At (201193 2012
3} 201313 &< n=101, 203, L 2532, Z2h) o
UaE ALsh] S8 Ak wrl 23l T

waf F7] <, A4 FEe Y 2TARRE T 50% Aol HA Yol o S
i}

obE & L7AFEo] wbth AA] Ao ofs) T

A NS 7Hz AEFA (ko) 3 Foll 433} 46h Atolol] AAH A=, S
A 2EZE 47 £ Holl d 1, 2, T 309 AHEE FAS 98 1.25x10 6 £
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1.75x10 6 == 2x10 6 AAS x 3}

gefo] AbgdE G Wil AL Hao] xEJEE. FE #EAE wol’ JHAY
(628 d2] <lolA 64.0), T =2 4% A (nz 107.00INZ 107.0tINZ  98.4)2] o2,
O A= g4 (5.2 o229 dolA 51)2F 1E°] 19} 17 d (7.5%2] dlolA 53) Ato]d
Fe gee] o ve HAE o) SAHE= oA g IHOE v ¥ B
AFEE 7HAIL e da el O 3 AR e 7R A E st S AN

842 A

oleld AT $ls) 2HE F, 555 M ofolst 3 A o W) A Aol u] %
AR Lo 4 2= 38 HAME A4 (CON=74.0%2] olol|A SS=70.2%; SS /
CON=94.9%)

SSsb with Ao Atelo] ofo] F MIE&EE wWe A JAFHE HUY Aol=
(CON=54.3%29] cJo| A SS=51.2%; SS / CON=94.3%) 2011}d &< -3.1 HAE
7 20128 (CON=52.6%2] el Al SS=49.7%; SS / CON=94.5%) &<+ -3.0 H4l

20139 FF B HlolEl obF) ol§ 7hsata ekgkeh S5 AL 7H ofolo] Hjefut
& FolAel MAEE TRe FHo] Bel ANE F= ABH §5 P SobA U

of oA dujEo] F& 9%l tht ZIhAE 2
2012\d 9] A= 2011 858% T Eobxl 87.0% = Ve

HA ss Aol FAH S5 A drte] HaFgo] 2 #H| Bliox wih Ao

9%4% ool A e 24

O =3 o4 7le9 &8&

O

Application of Embryo Transfer Technology

HElA AF FHANE FRHORE 958 BAY F1 AU o) mA ol &
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(Bubalus bubalis) Theriogenology v.76 no.3, 20114, pp.500 - 506

http://dx.doi.org/10.1016/j.theriogenology.2011.02.029
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[ Pregnancy rates following Al with sexed semen in Mediterranean Italian buffalo
heifers
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O dAl&2 AA=Z 28 A F7HEAL, STl o3 45 dAo] A=t dA&
AAREHAY =A2s ZFYgor Iy 48 FE ARIAM MER ERs

80/206 (38.8%)} 40/106 (37.7%), 22+ (P = 0.85).

Mo =2

O 478E Aol A7 TRtk o3 BAll LAHES W AANA o Fe YA
g2 Az A9 9g we 9a wge] £4 AoE: ASHUT

46/101 (45.5%)9} 34/105 (32.3%), Z+Z+ (P = 0.05).

O Fo) w=H2E AU mmsiA o HIE Ghold 47288 Fe] 4ge BwEs

Ha vtk dAleS FoH. g FAze Azdd Fde FHol 1y

O A 728 AAE o8 F& AN it #AF A
The Studies on In Vivo Embryo Production using Sex-Sorted Sperm in Korean Brindle
Cattle

O AT BAe Selute ASY Aol hE HAE ol gte] ol o4 F AA

O tx=u2 2 A AAE 73 dF Ade A Aoz Ji=2 &7 2 89

O HA¥=Z EF & AR a8 A U #jotE A3 & 23, S wlote &= UxT
+ 228 / FAAR FYEA Ekow, 157 + 1.72 / 7IEAE 10 x 106
o] A 52 X7 I T (p <0.05).

O F A& "ol & tE&TA 08 + 1.30 / donorE A F= 4 x 106 (p <0.05)
FosHA Wkoy =Ty BT Abolo mEE wak

O #Hio} o2 F P& tFET0] 3500 %, X =wo] 1250 %2 UEFRT dEE 2
7 8 AANA A & Fotge] AP E4 A =l dwbAd JhE3 viast
o fARgE AAA X ™ (2n = 60, XX)& YERY

[ A7d Aakst OPUZ &< ©187 ey AL AFrle Ad
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[H 67] Of=H 23 (20194 ~ 20281)

A 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

74 | sHL | 9,000 | 17,000 | 31,000 | 56,000 | 68,000 | 52,530 | 40,579 | 31,348 | 24,216 | 24,216

=L{ | 11,000 | 13,000 | 19,000 | 24,000 | 32,000 | 28,720 | 25,440 | 22,496 | 19,889 | 17,583

7
i) | | 20,000 | 30,000 | 50,000 | 80,000 | 100,000 | 81,250 | 66,019 | 53,844 | 44,105 | 41,799

2 | =4 550 650 950 1,200 | 1,600 | 1436 | 1,272 | 1,125 994 879
a2 450 850 1550 | 2,800 | 3400 | 2627 | 2,029 | 1567 | 1,211 | 1,211
A | 1,000 | 1,500 | 2,500 | 4,000 | 5000 | 4,063 | 3301 | 2692 | 2205 | 2,090

ZEMEA2 JHEAS O A”Y A, 24T TOY 50,0009 22 YU )

WEst @ BEue 33
O # WML W 1% AAH $9712104d) Beke] A Jole] F
= 95t H7bE 79.15%, B E 6.96% T T 7lE A& AF FAF Al 9
A8 2§
B 68] HfE/7H U TEH|9) 27 (20194 - 20284)
(9]« #at 2)
AHEH 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Of & 1,000f 1,500 2500 4,000 5000 4063 3301 2692 2205 2,090
=& 7t 7915 1,187.3| 1,978.6| 3,166.3| 3,957.7| 3,2155| 2,613.1] 2,131.0| 1,7458| 1,654.4
O 22 H| 69.3| 1047, 173.8] 2782 3482 2831 2295 1873 1535 1456
MH FEol 138.6| 208.0| 347.6| 5555 6948 5640 4584| 3739 306.4| 2905

YARZEE 44
YAPFEES 7190 YUTFL 44 EE FUFAAE 4454 Aol s
& Ao AFdgololel W AANE Hatn ARH AF vg LA
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[E 69] OlRASEEL 4+ (cro) < w2
+= 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
O St (4 2FH) 1000f 1,500| 2500f 4,000 5000 4063 3301 2692 2205 2090
Mg Eol 138.6| 2080| 347.6| 15555| 6948| 5640| 4584| 3739| 306.4| 2905
HNR 13.9 21.6 495 91.1 119.0 92.8 AN 54.8 413 38.1
MEZF 0| 1247 1864 298.1| 4644 5759| 4712 3867| 319.1| 2652| 2524
LI ZH| 14.8 222 370 59.2 74.0 60.1 48.9 398 326 30.9
22X 2| E 7168| 3732 7390| 1,1121| 7760| -5980| -4857| -3875| -309.2| -500
SRS 59.1 88.7| 1478| 2365| 295.6| 240.2| 195.1 159.1 1304 1235
Al | 4 3,1430
2YNSE(FCF) | -6225| -231.6| -502.1| -7339| -302.7| 981.9| 7978| 6421| 517.9| 3,390.9
® 2ug
71e7tA 3 7re] dlE(elst EUE)2 TIeArd S A WAE TR A
&+ WP IIEHPFEH EUE : risk-adjusted rate)E olv|EH, ol AAH
TH7IZEed AEE Y d55Ee FAVRE 1SS W AgEHE Sd9eS
o]l
e 7€ AdEtelA B8E = e A AFS Friske] A FE)
e Aoz ZeAY, ANRHAE, AMHE 5 248k 1 ARE wndF

ZﬂOI Aol AFAo A5

S FAEN] &(0]3 “WACC)] 7

B=)

} ] g

2471 A )

7<= A

8o AMPA

/ [€) 1

(EFRIAHLH] 8-(Cost of Debt) )

&l 2719 FEol
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BA71900] BRQIARE -2 BRIAES Td F-gHol7] WRel ATAE 4ol
FEH S-S gt F40) M ol AFA FARE UAUEE Aol W]
o ks, FgUEe £

A=, 8 A7IEA, AR, Al A7l =
A

A e AlFolAkel ERls, A o|AE FHitste] AEF

27199 ERIAEN] S-S ERIAE Y A TR 2FEE o|AEolE R
E‘r% AAZa|o] Ao AslnZ FA47|99] ERRIAIREu|Eo T A ALl
E Rk ol $2719e BRIAH 82 43 3grIle) BlARe g B
of &7+ 913 *%ﬂ TE JHksl EAE &8

F749E sTd e TWALAABIE AAHETALEY, KSHAH, ol

23| ioto], o A4 7 })«] B3I AA)e] A&53H W 2THEE FHE
st EAEHA ¥ AE&TH (BB+ BB-), 34l¥ 41845+ (BBB+, BBB, BBB- )=
71E0. 2 H O (extrapolation)= 83t 4AFE3 AT HE HE xolE o] &F

(A1 AHLH] &-(Cost  of Equity), Ke) FT&71Y A7|AHEHIE FHE A7)
CAPMO #EAE ZEu|dS 7Hbstal A7)0 A3tz r|d-g 7Hitst
+43

e

£

Sa7|Y AZ|A2H|E = 4E7|E CAPM + HIEY 2 9 20

+7lsArde A 20y

(FQg F4) FUALWACC) &2 02 RE TQA8e 1090%2 2AA

H7 7€ C21102(A8ESHE AA AZxQ)Z BFFH, old g dFo] =3+

= @%E%Q%%W C211(71z olof=d 2 e AAl Axdd)e] E=AF
9

NEAE AW A 2ES ol g3l FBW YYE Toid F, Agd AP
Puige M, WY HO ol e AwAdst APZAAL 207%2
=]
=

4
o

TEAZZNAS CUAEE =2 2 g9F A=) 719 48, 1.01%%
(KISTI, starvalue 5.0)
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O 7l&8 4 93t 7erlde S ARHEALS Fosie Adrless =59
ME7Ee EAS Iotsts MEVIEAEE B33 HHo=2 F4HY, o
Aoz ke

7€ 4 = MU= A(Industry Factor, %) X 718 7| &7 =(Technology Rating)
O7|M, A7 &R 4 = SYAAIE|S X 7| S2f4E|S
HE7|=d =t 7lad Y AIEE BIRIROM AHE

O (Vl%7H= & Azh

O H7Hd7Iso] &3 958 =2 2 oF AxY(C2)el Hdste 1Hd7l=
2E 6474%0101, 714 H AMQA WIS Bot HIFH R SR JNETE%

T 7aH o g PG 71&e JdEE 4791% 5 AASH

A7 =2 4(%) 64.74%
T 7184 A4
27| =2 =) NE7 | =544 3758 36.54
7HEZ| 1 1
Clad U AR ZES o 747
_ 7187|9E = AMA7|e24 X JEY e
2= 7|27 E(%
23S 71271 =08 47.91% = 71.8% x 747

® 7]=7Hxl(Tech value) A

O
0%

A dF 55 (Free Cash Flow)2 7|¢o] 995 A =& distHA
g7 Agol Jlsd WTom MY =

e LAAE

Lo

Z=70e 747t 2}7hEhe] Ak

O H7 7149 AAG7EAE A7 A 2E3 &9l

A71E AHLEtE sk #7713 109 B¢ ®
A7 = 820.9 A<

1090% 5 # &3t & B7il
Ayt A4 71X (Business Value)9]

O::nqo

O FAZAE 443 & 7|&719547.91%)E B33 dx), 2-dE Hridd 719
7HA & 393.39 T ¢
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(£ 73] 7MY 72 7ta7f2] +H

Sl 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
O & oH 1,000 1500 2500| 4,000 5000| 4063 3301 2692
Mg ol 138.6| 2080| 347.6| 5555| 6948| 5640| 4584| 3739
M| 13.9 21.6 495 911 119.0 92.8 71.7 54.8
NEFEdo|d 1247 186.4| 298.1| 4644| 5759| 4712| 3867 319.1
ZE7FAFZH| 14.8 222 37.0 592 740 60.1 489 398
AR & 7168| 3732| 739.0| 1,112.1| 776.0| -5980| -485.7| -387.5
-z == 59.1 88.7| 1478| 2365| 2956| 2402| 195.1| 159.1
EZH3| 4
HIACSE(FCF) | -6225| -231.6| -502.1| -733.9| -3027| 981.9| 7978| 642.1
SHITAH 4 0.9 08 0.7 0.7 0.6 05 05 0.4
320 71z| (NPV) -561.3| -188.3| -368.2| -4852| -180.4| 527.8| 3867| 280.6
A 7tz]
7|87
71&7h3|
O #y +
O #e
- (AW A FD AEFEA A 29 AE Ader Frizow yYd
SEuet Fabgrte]l HHAQ o) FR s 4%
- 39 FEEY AFAAZA HYS 1HT F= doy, B I]ssd
FEuete] A AA A Ao BHE IHITE SHA B B4 A= A<
O w9 & W<
- 4 JAEFFA Al &5 vES dE Loy, 24 JE AEFES
80%~100%2°] =2 ol s} FhopAe] JEe HEAT & 9
- B BHoAE @9 AgErbolA dals el 48 e Ao 1%
Rahe Ao £ AF At F4

- AT A 4 A NE AFS ALSE A4S Aske A
slthe 7hgel Wl

- AQEA g TR QA BFAR@AAD 50%gke] A
Sks)

&
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[B 75] A2 24 (2019F ~ 2028 )

AHEH 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
UYL F4
= =) 1136 | 1,136 | 1136 | 1,136 | 1,136 | 1136 | 1,136 | 1,136 | 1,136 | 1,136
[
HEN4 11,000 | 13,000 | 19,000 | 24,000 | 2,000 | 28,720 | 25,440 | 22,496 | 19,889 | 17,583

1.0% | 11% | 1.7% | 21% | 0.2% | 25% | 2.2% | 2.0% | 1.8% | 1.5%

% 7tALL AFFES (1,136 F), 2|2 101(2008~2017)7t9] H B# U HB(IESERAL SA4%)

[] R&D7| &

O R&D7Io&2 AF/NBYIY 434S Tl F/PHA/L 3E2EUS 0 A
BN Fhed AFABA o7 slelRo] o FEAAE Ui AE

O B BHoINE 71471 BHelA £2% BT 7% 7ET]dE 47.91%F
48

[J R&DAH B TE

O =AAFANDA
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o
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e
N
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=
i
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B
o
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i

(3
11t
ol
WE
o
ofo
Lo
8
ol
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AL wgss

O B Jl&e ZRE Bjlo AAFol /sl glom, As dAe F712<

$83 Tle/de FATIL e AFY. AREA BT s AAA

O &2 7Ie7AH 7oA vig® ARist gla= &918(10.9%)9 9<7(89.1%)
1357

* 7|&712| 87t e ZlsArdEt 2pgo] UWAHE Osh e HrEst Qe
(risk-adjusted discount rate)’ )& 2|0|5tH, 7|2 AtPaoM HHE £+ A= F
A Ad=S Bt YIfFetst OS2 JladY, MY, MEHE &2
1 AUE HtFste AZ

rr ru|o
»Y 10

[ @A7HA El&
O vlegjo] Hejx} vl &S FAZARZ Satstr] A3 &

O A 7FA|(Present Value) AF=S #3 &AE2 cRIEGAZA 7120 AA AL




34 A&

O BA4d £4

55%% 283 (et A F)
23

S 71X| (PV)

sho| £
=

Z= A=)

O F2bs7te] A A2 He 4Hg 2
=ML S Xt N
1'!=_E?-I'E-! !_‘E .J'E—.“" x R&Do x 7115_7.2
ol @ ofol &) a/2) 71018 S &
O & 71€9 7l1& AYE 4 A3V =&+ 20199 A FHE #Heo] £aFHE
AR 2028 @7FA] F 10d3Ee] o) H& 2018 AAZIXZ HU] 195.89%
d, A7) 80% T BGA FFolgtd 156.729 902 F4HE
-dg 7IEEe B4 = AEES Fuslr] Yal 4285
78.859¥YYS wHIIH FEAUH] FHZAJA F4bsvr #He
REROF 2080 o5 AR FAHH

O Alvde 74

N L E LIRS
80%(s A&+ ZE=EE

(B/C ratio 2.5~2.0)

T AT AAFY 7t BAE=rE FHol 100%, H4
WE 7M. Ay ez 4
- ARAQ FabErh @ele RDEA olF Al A<
AR AAR F7) 10d5% BAsE Ao 1A
HaA ALE|e
Hezbs zZo| MEE 100% QEYE HEF2 =T 80%
O o} B4 A3}
- (G#AF Ayl ) 100.0%8 AS=E 7S 93E AYUYZHLE J|FoE F
ZlthH )& dAZFIA = 195.899¥elm, A HA 12.959192019¢@) ~ HT
30.4194(2023) &4

20199 F-¢
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[£ 77] 6| 8-HO| 24 ZAIHLEA)
(@9 et 2)
ug 24 mo| 24
S| ug |ueaot| g Soh | HENS L RED LB mop | mojpst
2o27t | A | Jlog | 428
2019 550 521.3 6,402 3,201 1,366.4 1,295.2
2020 650 584.0 7,566 3,783 1,6149 1,450.9
2021 950 809.0 11,058 5,529 2,360.2 2,010.0
2022 1,200 968.7 13,968 6,984 29813 2,406.6
2023 1,600 1,224.2 18,624 9312 3,975.1 3,0415
47 91% 89.10%
2024 1,436 1,0415 16,715 8,358 3,567.6 25874
2025 1,272 874.4 14,806 7,403 3,160.2 21724
2026 1,125 732.9 13,093 6,546 27945 1,820.9
2027 994 614.2 11,575 5,788 2,470.6 1,525.9
2028 879 5147 10,233 5117 2,184.2 1,278.7
| 10,656 7,884.9 124,040 62,020 - - 26,4751 19,589.5
e Auele) 800%0 AAEE AT med AUHeE Fo 3
ZIHEY S AR R 156.729 o)™, AP Ha 10.3699(20199) ~ HH
24,3391 2(2023) 52
[& 78] HI&-HS 24 ZdH(E+H)
(@9 et @)
ulg 24 mo| 24
© | ug |wgepr| DS | HEOS | KD | IS mer | mojast
2o27t | M | Jlog | 428
2019 550 521.3 5122 2,561 1,093.1 1,036.2
2020 650 584.0 6,053 3,026 1,2919 1,160.7
2021 950 809.0 8,846 4,423 1,888.2 1,608.0
2022 1,200 968.7 11,174 5,587 2,385.1 1,925.3
2023 1,600 1,224.2 14,899 7,450 3,180.1 24332
47 91% 89.10%
2024 1,436 1,0415 13,372 6,686 2,854.1 2,069.9
2025 1,272 874.4 11,845 5,922 25282 1,737.9
2026 1,125 732.9 10,474 5,237 2,235.6 1,456.7
2027 994 614.2 9,260 4,630 1,976.5 1,220.8
2028 879 514.7 8,187 4,093 1,747 .3 1,023.0
| 10,656 7,884.9 99,232 49,616 - - 21,180.1 15,671.6
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O ol& nlgo=z AAH AHEHNE 4E3H B/C Ratior 5.7 Edle= AHA Y
O (BAH e©3A) (F)EAE MRS Azt mjE=fo] 80 FFEoE AR 1794
o W& A wE 29 21.2%cl eﬁ}% A FAFY CASH-COWZ THohsr 2= 9

)

O (@7ML AY 75) (MEAEANA ] 4EEA 7B 835 2|7 &3t 7]
/M LIST 7=, A3t ¥ebs 3ahd =ol @AM dAF o2 75

e HE AEst WE
O Alg+d 4 37K &sHzE
O A AA NE AF O W2 9 Hg-9-57le] ARs&E el e
71 A= g AR (ER AP
i O Hlo|ds} AF FAHZE
1A= O ar=Ad =4t
O A -AEA A=
O W& H3F ARst 7] : 699 (XA
O E¥zd 9 Fart &<l A7) 1%)
O Z=EZ &4 3l A%
O AAIFe] =-¢] 5 gl
O &% NBZAFTE, ASFHE = | 0 = gxgoz ¥A% 7)E 24
ARE7re] 7122t 7))
23pAE O 3¢ AEd 7HA
O AAIFS 283 ASAF=H dRE
7} A O W& =& AR 2ahd%= @ 1599
(A 2172 3%)
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