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ABSTRACT

Recently, forecasting for next-generation technologies have influenced the competitiveness of
companies., However, in previous studies, only extract factors influencing the adoption of
technology have been investigated. Also, there are few researches on the importance of each
decision factors or the competition between technologies. In this research, Lotka-Volterra model
is used to confirm the technological competition in the new technology choice timing when
the competition is intensified due to the emergence of new technologies. For purpose of this
study, estimate the LVC model based on the data of the past competition and then derived the
factors affecting the technology of competition and substitution from the literature survey. After
that, we confirmed the factor value between the past and the present technology competition,
The difference between the factor values derived from the previous step is used to revise the
model estimated from the past data base. At this stage, regression analysis is used to derive
the importance of each factor and use it as the weight. Through the correction model, the
competitiveness is identified through 1:1 comparison with competition candidate technology and
existing dominant design technology. In this research, we quantitatively propose the possibility
that a specific technology can become a dominant design in the next generation, based on the
difference in factor values and importance, This results will help the company’s R&D strategy
and decision making,

Key Words : Technology Substitution, Techonology Competition, LVC Model (Lotka Volterra
Competition Model)
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A FFE B0t ICD7F 2737] 23 g9 shaH S, Alolzke] Aok wejla o] whale
- =SEsHH eEdW LCD2] ZiathAlZE ehjshA| ol oA Hgich. #HA vlolgE 71wk
o2 =29 4 3), DE 7NteR FF ZeAAE Tl 7 Alg 8 BAgE AAlstard d
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N
PDP=0.371Y(t)—0.000386 Y(t)* — 0.000005444 ¥ () X (¢) 3)
LCD=0.1935X(t) — 0.000006848 X (¢)* +0.00001773.X(¢) ¥ () 4)
X@), Y(t) : tARl 7% 1, 71% 200 U@ 8 F
(& 5) PDP2} LCDQ| 28 =X Zu}
EH)B]' 7]{"5'_: B2 —%—Zé?_(](S[d. error) t-value (p)
! 3.714e-01(1.549e-02) 24175 ({ 2e-16)**
FDP ay -3.861e-05(8.995¢-06) 4314 (0.000119)*
@ 5 444€-06(1.001e-06) 5409 (4.28e-06)*"
b 1.935¢-01(6.990e-03) 27678 ({ 2e-16)**
LCD by -6.848¢-06(5.122¢-07) 13371 (1.57e.15)"
by 1.773e-05(4.224e-00) 4.197 (0.000169)***
150
AR '{'i-éc.@:é\'\‘,"?’ I O P T
== PDP =—g=LCD
(22! 4) PDPS} LCDO| ZM FA|
2. Jl=thd S 22 =&
1) 2% &HI|8 =5
A AR gl Vg £237) 919 Fo 55 24T @5, VIS, 98, 49, 37
o] H2 FRd=(2010~149) 73t & =9 A} o] S/iEE(2005~099) 77 F 53
=9 72 HuE 53 Y SUHY BEE 79 e v (F 6y d 2}, wEbA o
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(E 6) 571=29 ¥+ Eo £& &7t
=71 | o)A s/dE 7 55 &9 A | H2 vide 77 53] &Y A | 53] 29 W)
L= 833,734 952,821 14.28%
u|= 2,185,280 2,687,037 22.96%
Axr 1,971,641 1,684,429 -14.57%
4 512,120 505,947 -1.205%
e 1,233,431 3,323,679 169.47%
Hat 38.19%
P+ gelaslgrt. 22 dAE TV W Au|2r) 35 A7hikgo 2 vbAdd Hdol7] i
o, T wste] Sk WA slal ARH TVA} 54 Ao dEsla gl weA
olefst A7 TVE AT 5 e UaZdo] J1EES (E 7 F go] Ausidon] a7
71@ old, A2 A% 73 53] 24 A5E Hl ol HFH0 oF 390 o) 3] 53]

"7}52

LU, F, FF 59

oT O =21
'310151‘31101 25 7IREo 2 dlolHE sty E3] %% % ]"%Q J‘r"‘d"ﬂi}
(B 7) Z 7|12 &9 3712
- oA s/d= 73t e id= 77 | 55 &9 T .
7]Etﬂ =0 2~ =. O 2= T'—_‘?']
9 A =Y A %)
| QuEDEQID, YA 3,397 6,550 92.82% 3|
OLED 10,267 7,091 -30.93% 6
ulol=Z2 LED 29,173 18,070 -38.06%% 7
| Eﬂm—“— taZ o] 1,726 3,542 105.21% 2|
5 g2Zdgo] 129 229 77.51938 5
A Zdi A7) H2aZg ol 283 539 90.45936 4
| 33k T]=Zgo] 10,429 22,126 112.1584 1|
(E 7)2 2117171 Y(KEIT)Z ARJE73AM R oA 71& =8 A} Al ARS8
T 71E EFEA, B AFeMe alT 71E el &Y E]*Eﬂlol(%%%‘ 2Z# o))<
T T A FH Ties ARt shARE AV taEdolet 22 TR

35 o 71 HE

= sttt weEb Fa S/l et 2 SV oF 38%ET =
taEdel], 1% taEdol, Al FE A v
S AEste] HE AR TR J|e= A48y

Fo] =31 7)e0] WOl U Hol ARF 0% A T

H 7|&

2 QLED, ZgxE
Edlo], 3D t2Edo] F 49l 379 7



2) 718 &Y, Al gl =& H Ho|H +H

I AFHE E D 7IE tAl, B dFe miAle adse] 227 Aol T
/s Arshes 53] At 7ukste] 7 44 71l LCD, PDPs} B4 FH 7]&<l
QLED, E8XE HAEdo], 3D HaZdole] 22l ¥ HolHE ste] o3t 2ol A

st dA AR $H 7|49 ¢ HAS 10703 (2006~2015) 9] HlolEE, 347 FA 7|4
o] A% Al AA 7% oldel 1071:d(1996~20053) 2] dloJElE 335

3) &M, 1A Il Zt 22l Halg oot

A B3 1S ZHAslaL - LCDsH FA FUdstal 9= B FH leE 1 1l vlas
3l 7le ZF 22l fre] ApolE vt 2ol wetslgitt. 7+ a9l @ HlofElE 2006~15A%7HA]
(FE D] a9l ¥ x2p4 Ao 2sto] HolHE sttt w84 7 tlo[HE 2d=
BS iglew, ofF vlal 7|zl wEt Zh ale] Ht ¢S vlalsto] WskFE =553t

(1) LCD¢} QLED7} B4 & 73+
LCD%} QLED®] 23l& Fflsto] i A3}, QLEDS| 49 71&5-24(X;)0l 7 =3k

(B 8) Q% HF mZAMA

A% e §Fasl | wishe
LCD_q,’ 24 gle
LCD_a,’ 24 gle

7149 A4 (x) -0.23

) BeAl 7184 (X)) 0.00

LCD_a, LCD - QLED A () 003

3 dA B8 (x,) -1.42

71999 54 (X)) -0.14

QLED_b,’ PDP - QLED HEY= &3 (X)) 0.55

BA[A BA (x) 1.36

719 A=A (X)) -0.62

QLED_b,’ PDP - QLED 71494 (Xp) -0.55

A7 (X;) 0.11

719 A=A (X)) -0.62

) HekAl 7H8A (X)) 0.01

QLED_b, PDP - QLED A (%) o1l

BAYA BA (x) 1.36




(2) LCDY} E4XE Y2FH°|(FD)7t B & 3%
LCD¢} FDE] @918 F35lo] Awj® A3}k FD Q918 F& QLEDS} H]S=3 ool A
AT F JUHCE 9 ). QA BAX,), VEHZ 23(X;) 8%lo] =2 3%k

2t e e B3l FD Jle L3 eSS Rl A3 As 5 & 5 ok

tlo o

(E 9) Q% HF m2AMA

A Wa e | gFal | wsly
LCD_a,’ 24 gle
LCD_a,’ 23 %
7149 A=A (x) 0,21
, BebAl 7R84 (X)) 0.04
N Lep - D TAZNE (X) -0.05
A A B4 (X)) -0.57
71€999 54 (X)) -0.13
FD_b,’ PDP - FD vEYZ 59 (X)) 0.58
Z3AAA B4 (X)) 0.51
719 A=A (X)) -0.65
FD_b,’ PDP - FD Z1e$494 (X)) -0.53
A7 (X;) 0.08
719 A=A (X)) -0.65
. BeA 7R84 (X)) -0.04
FD_b, PDP - FD
A7 (X;) 0.08
3A[A B (X)) 0.51

A
LCD$} 3D9] @918 Fxste] AR A3 3De] 749 UEYZ &3 291 Fro] (X;)ol
gt 5= 9J9lo ] o]= PDPY} BHlwE A} UEYA 3K X,)e} 7]k

(Xp)e] #2& &3l 3D v&Zde] 7Ie &3 A (lock-in)E7t 3 7leds &4 @
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—
(HE 10) 22 B mZMA
A% Ma e | JFaQl | sl
LCD_q,’ 24 gl
LCD_a,’ 23
719 A=A (X)) 0.13
, BaAl 7H84 (X)) 0.03
LCD_a, LCD - 3D
A7 (X,) -0.12
34 A BA (X)) -0.01
7led9e] 54 (X)) -0.03
3D_b,’ PDP - 3D YEY=T &3 (X,) 0.53
BALA BA (X)) -0.05
71 A=A (X)) 0.73
3D_b,’ PDP - 3D 71944 (Xp) -0.27
A7 (X;) 0.15
71 A=A (X)) 0.73
BHebAl 714 (X)) -0.03
3D_b,’ PDP - 3D
A7 (X;) 0.15
BAHA B (x) -0.05

4) 201 H IIEX| E&

VC 239) A58 & v ARl wow wAshaa aglel 71 A% dialel v
Fgeol me Fows gotete] 891 ¥ AEAR B4skA Ak olF ) WA s
o 7%l A= 55 5312 FEuSR ARSI QA tlazdo] 58 volelE Tk
2 7letiAel BAd dFs vIAe 4 2 S FHste] olF SHHsE ARGt IFhE
A& Arsignr. (G 11) oA AAIgE v} o] 3]9EA] AR AuRd $AE R AlF

ol S542= vlaA & AWEE AU ge Ao Ugkon, folgEo] 00022 $AIA
07 fojke & It IFHEHOR FEHUT ¢S vHe SHAHTE AYEA, Ve
B B0l ()9 3o g 7w 9-gAdo] ] WFoR FoFE e ok
Z, A t2Z&dlo] 7]zl 71l tigh e n AR 7 e SRR 34 754
o] TR S 7AA K-S & F It 2ol vl 710 e UElE s8A8%
7t g2Z&do] 7I& A7l Qo 7P 2 FHe] S vzl o' & £ gl o fx
Edlo] 2ko] WhE AlE Wslel 5t 719E T X E3 e A o] wHEEE tEA<] StofE|
A(High-Tech) AF34e 2 el Qi
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4IOH O

&2t Xp 71E oIS

(B 11) 224 20

= B 8 t p VIF
&) 1089.336 1,143 0.262
b'd 263.030 0.123 1.055 0.299 1.149
X, -31.180 -0.245 -1.699* 0.099 1.776
X, -216.001 -0.058 -0.488 0.629 1.215
X, -404.550 -0.110 -0.852 0.401 1.423
X 3.211 0.760 5.817% 0.000 1.456
X; 443117 -0.065 -0.470 0.642 1.641
X, 849.282 0.105 0.745 0.461 1.696

5) LVC 28 &3

o} A THAof|A] =31 @0l ¥ A|7ho] wle} @ Als 2Jo] Zh FEAE
we HAstglon, HEHow Ty Jl& ¥ BAY LVC By 7t 7|1&S9] toel2 Aga
o] e 73} ghe theT} o] & Wz Helstelnt taSeo] rlke] B e of 63
do 2 20253719] 34 dlolelE B3l 7|4 A4 452 gelslasl st HAE 2

olgate] 20253744 7t 71&e] 58 2 FAsten of W) 2000:d~2015 A== )gxﬂ
tlolelE ol-8-3 it

Aol 821 FAl

(1) LCD¢} QLED 3t A

A e ARG
LCD, -0.310
& A4 #
QLED, -0.0000046

.....

.....

oooooooooo

—e—QLED - LCl

(22 5) LCDQ} QLEDS]

2y FA



(2) LCDS} E9ME H2EH°] 3t B34

A @ A%
LCD, -0.0001343 _

FAA- AR #
FD, 0.00000054

(3% 6) LCD2t FDO| ZH FA|

(3) LCD¢} 3D tj=Edo] 7t 3R

Al * A
LCD, -0.0000391 A 5
30D, 0.0000036
(2 7) LCD2} 3DD2| 7 = A
3. XML 7| dI=
1) 7|1 7t 3deA | oot 2 XML 7| =&
BAE LVC B39 AR TH 7|& dolHE ZE3 Y F 379 TH 7|&e T SHAME
tj2Zglole} 3D fAaZgo|7) E2x} S

=}

sk Aoz deiAh((E 12) F=x). QLED
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t2Zgo)o] 79 2 t2Zdlo] A Ul FFdslal e 71EEM, OLEDS} A | Hgk
AR S A= Y Fioleh, B AuE B4 LCD7IE Tl B A

32,
W Jo o
N,

, 71 71zl visl a7 Z1ee] gFo] FEste] V1€ Tled R4S stal 79
Ne BE £544 U FE B & 5 A
vhe FEXE tzEdlolel 3D taFdele] A9 BE TAX-uAA A4 BAE 7pdc
T ERom 71Ee] 7S Holds XA T Bm glo] AN JERA iR
Tt} o= H HE t&Zdol, 5 3D 9 ARZ|FE] 4At] tixFdo] o] 283}
Al Zdet olofl thgh thr |9 SAle] FAeh Avlide] A2 o= o] m=A 4
o] TASAL e Tde] whgE Aow HoXin
(B 12) 4384 2t
3R 7= BABA 3 3R 9 7
LCD - QLED & A 738 ZAeA e
LCD - Z8XE tj=Zgo] 222 3 ZAME t2Fgo
LCD - 3D t|=Zo] 2 AR 3D tlaZgo]

m\ﬁ

ol Al G2l AAI 7ol Sk BARA FHol olg o] 27} o)
AT, GE 133 o] 53] ARE o8 #3A WHE AAlste] e Xﬂ’\lﬂﬂ‘r ]L
oo A Tle S 7R 7le det ohdel T Tled WA sk Ao vﬁd
AL A et o2 2 71e= Fold E9ME taEdelet 3D ti
glo] Zled A Wi 23 Aels F2 Aol

(# 13) RYd g7t 2

ik Az 714 AR Sx%9]
Z9AE HaZol 0.107869 0.9986 0.0997 1
3D gaZgo] 0.039788 1.1108 0.0237 2
v.2 &

3 Aol FlEhAl A7lo) SAshe Z1Ee] AT Z1%e thAlskaA sk ATy
So] WS Aoz FHal] Slal IVC BRE Je e §3¢ sjolaal A F14L



53t ol #all AR WS 7B Aol st At R ST o] ARl
g8t or, 71&e] AplA HAell LCD HaEdle] Zlee A=A, At taE
glo] 7l&o] 7] 3l AL FeaL JE FRIIEE 1o B4 dAE BAsk 2
23} QLEDE £ 4 7, FAME taZdolok 3D HaEdole] 739 AR 2%
FHos gegon, F Ve BT AR A4 F, A4l Zledes Sdstdd. sk
ojg} Zo] tire] A 7]Eo] =Ed AT =S detste] ARSALIAl F7HAl AR
£ AXstazt #7378 F7ke AAlste] £78 AeHE AL, O d9 SN HaE
gol7t 71} el w2 7leR =& HUY

B dve Bk VIess 4 A= AAske sl F(hes Hal ase] dAE
AFHes EMITE Aol 2 7ot EARIG. B 3L sto] vHE 5 B
mhel wlolEe] Fo] FHL & WE FESHA X3 97t Bt webA A Holezxt
B AL AF, ARl mE a9l gho] Wskgoly 29le] Fadde wdshAl Xelrs
AE &, B AWt g 7hsAdol Avke @ARel S, wekA 2 dTelMe
olZ3t IS Hestr] f13l 7Ie BA AlEE ARl wiet FAet AR Atel® 24z Aol
F, AREe] 5w} Walshs 7le 1F 2% #e] afolE =Eslte] o& 7keA|g @Al LVC
2yS BAsk=d AMgsHolct. BAE LVC R3S B3 Hot AgeiA 44 dARES ==
g glor, 7lE 3 FAEE S olF = AR T Hoh Al A Vee =EHeR
Z1dolu =7l AAI Zieoll tigh ope] ek st pbEA | =2 € 7 ok
=3 O] A o] =EEE Atole 84 B7HE S8l ARAA 8 A=S
THE Aede=A v Zerlde AT BFes &8 7hesith

SHAIRE 2 Aol vt 22 AIRS 7RI Al B Al AA ) e adl
kel ApolE o8l Fatll Jlof FAZE EAZIT). 3 AR FH Jles VIS AMiE vt

)
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7= R

PDP TI = (“PDP” or (plasma-display) or (plasma w/2 display) or “plasma display panel”)
LCD TI = (‘LCD” or (‘liquid crystal” w/2 display) or (‘liquid crystal display”))) OR

QLED(=QTD, %)

TI=“QLED” or “Q-LED” or “QTD” or “QT-D” or “Quantum Dot or (Quantum*
w/2 dot*) or “Quantum dot light emitting diode” or (quantum* w/2 LED) or
(Colloidal w/2 QD) or (Colloidal w/2 quantum) or (Quantum w/3 LED)

OLED

TI = “OLED” or “Organic EL* or (organic w/2 (light or emit*)) or order/1 (organic,
light, emit*, diode®)

nfo]=8 LED

TI = (((micro*) and (LED* or (“Light Emitting Diode”))) or “micro led” or ((“light
souce” or light*) and (“AlGaInP” or “GaAs” or “GaN” or “Si” or Sapphire*) and
micro* and led) OR “LCoS Microdisplay” or (‘Microdisplay” and “LED"))

TI = ((Flexible or Curved or Durable or Unbreakable* or Bendable or Conformal
or Rollable or Disposable or folderable or Stretchable) w/2 (display*)) or
“folderable display*” or "Stretchable display*” or "Flexible oled*” or "Curved oled*”
or "Durable display*” or "Unbreakable display*” or “Bendable display*” or
"Conformal display*” or "Rollable display*”or "Disposable display*”

TI = solution* and (oxide* and (semiconductor* or (thin* adj film*))) and (channel*
or sol-gel* or memory* or (nano* adj structure*) or OLED or (Organic* adj Light*
adj Emitting* adj Diode*) or (liquid* adj crystal* adj display*) or flexible*)

oA AX A
tj2Zgo]

TI = (lens or contact®) and (health* or medical* or medicine or fitness or althletic*
or exercise or sport* or training or running or walking or jogging or sleep* or
slumber*) and (((intraocular W/2 pressure) or (blood W/2 sugar) or (blood W/2
glucose) or diabetesorglycosuriaoralucosuria or dextroseorglucose or temperature*
or electrolyte) AND (sensor* or sensing* or detect* or measure* or Monitoring
or check* or surveillan* or observ*)) and display*

32Hd HaEdol

TI = ((3D* or 3-D or 3dimension* or 3-dimension* or three-dimension* or
tridimension® or stereoscop* or multiview* or multi-view* or supermultiview* or
((three or 3) adj (dimension))) and (tv or televise* or display* or screen* or
monitor*))






