76/015 8 - HUS - 458 SHAMELS BEE A28 A7 SMMHIL JHY A7) st A3

A SLIMH|Z 71 A7) Chgt At

Optimal 3G Telecommunication Service Switching Time
Considering Telecommunication Quality of Service

Jong-Ryong Lee* * Kang-Hwa Choi”™ « Soo Wook Kim'"

*College of Business Administration, Seoul National University
* Division of Management, Hansung University

Key Words : New Telecommunication Service(3G), Telecommunication Service Quality, Real Option,
Option to Exchange, Service Switching Timing

Abstract

This paper examines when a consumer in existent telecommunication 2G applies to new telecommunication
service 3G from the viewpoint of an option pricing theory. To improve telecommunication quality of service,
the consumer applies to 3G. The application means an exchange of 2G for 3G with extra costs such as searching
and conversion costs. Since the option to exchange is a right that the consumer can exercise or not, application
to 3G is deemed an exercise of the option to exchange at most suitable value of the option. The timing to
exercise the option depends on the extra costs and the additional communication benefit from new tele-
communication quality of service. These affect an optimal timing to apply to 3G. The optimal applying or switching
timing to 3G is when an economic value of the option to exchange is equal to an economic value of the extra
costs plus the additional telecommunication quality from new telecommunication service. The option analysis
used in this paper is applicable to various industries.
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AT 7] e )& AESEA 1€ 24 9
Fo] BAAMBI2EE 9o SR HER 3G B4
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A A, & =R E AHAEHY 3G FAAHA
9 7H1E AEIAAHAA BAstaA gt

2.1 AEZA0 B o3

YukA 0 2 HAEJMo|F FALZE 7H AEAML
g B AY, SATZE 7R A dA A S B
A817] 9184 &4 74158 7HE 3 (option pricing theo-
ry ol3t SHEE)E LAY 2 SHEFE
Wels AT Fokg Yuldt AR B3 UEA
ol A7+ Black and Scholes(1973)$F Merton(1973)
o] glon, ojg} 22 A= F2 57 T Tt
S 7122 Hunderlying asset) 2.2 A3 548 34
(European option)ol] #& d-tolt}. F¥d 4ol
A7} exercise price), 9H7](expiration date)2} &
A gALA 7| (exercise time) 7} A3 Al7]o| A A3
Aotk ey FEAFANA AdEE M0l B
F KOSPI #7HA5u 28 53 22 S§dE 7)
ZAEo 2 A% {EE FHE oY, dwHoE F
FAZANA A 4 724 Yol {3
B 59 2& AEAploly H2de= gavta wiE A
2ol &g FA4 ol st Ak w=ofetn gt

SAE 7)12A ] #e Ao mEA BESY, &
SA(cal)} ESH(pu)o.E T 4 Qi LMo
1225ke] A HE ol 2aAle] dgk Ay,
AL 712A18) A o)ste] tid Helg B
Boke SAelth 712AR 7RVt S Vs el F
7Febd, 94 7HXE FtekA R £84 7HR e ek
gioh, Yo 7|22 717} e sbs Aol EUtst
9, F54 M Zadhy 24 e ok
a2y ZE 40 F8E 4% 5498 Y42 E
A E gon, f8d 45 T FoFRE Ad
o] g H(exotic option)e] Uth & So|FAHol & 24|
olq &4 (Russian option), oFAo}8 &4 (Asian op-

o

N
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o)

tion) & -5 TFFEHAl EAsH, tiREg BolgHe
TFE Aol A Agjdhs Hol EAojth

At $E, g20ks el 59 22 v F44
AE FAY Ao R AE 4 Qod, AEAME
(real asset) 5% 2& AT $49) 7|40 & ¢
AE ©l, Z1ZAA ) FgA el opAY FEAIG
A AdEE S 4o 3 2E d3E HESA0
ghal B-Eoh 71 2Apke] haFst gk A B s
A= ¢ teket BokolA g5 Qe u, g
Aoz gAY B8 AAA oA} A B AE
S FA4]7]3 A (option to invest), FARA A&
M(option to defer), FAE 7|4 (option to abandon),
EatA -3 A(option to choose) 5°] SItH4]. =&
Hoole AERPIFEA Y digk AR AR ol
FAREZEH, FrEY T 33 JAEA 5 A
FEA Y tokdt Hob] SMREE g&stn BAs
€ 47= vi¢ BoH2l1l

Uit o2 g9 PAIA7Ig BEst, 49 3
AMAZIE ARAA] B2 A4S v1FE FA(American
option)elgkil &, v|7h AejA Ux| gar G738
A&EE FH4E 475 (perpetual option)ol2ti F
2t} 53] AESAHdE T 2 IFFAHo] ¢
gou, w79} YA A & Qe V= 2
ATrFANA AZE e Fousict, §49 724}
A S8t 2 Age Favt glkel, 49 A}
7HAE 7122 e MR 3 daE flar ok
gt FAHA o] Herl EAgch SAA BArtE e
2 ARRske AL uig oA, AApHAY e
T 08 IAY SARYS BAsHA TETh o)A E
HAHAo] WM E FAT FHRE S vl$ st
A s, BE AL YAEA D 72 abate] &
golgte= #4o] JMesltt. 48 9, Black and
Scholes(1973)9F Merton(1973)¢] 2EF F88 Z
SN E T2t Z1z2Ate] 7bEe wE
(exchange)ol™, FGxte] JFRF) AR T4
+H(stock option)ell A A Agsle 242 §47]
M) 712t sHg 7 (average of prices
over an interval)# ERFA & A7 wdte
2 AT F ' oMt FAelth Eet FAHE=
(hedge)oll A B=af VA (fund manager)?] A& B0l
AF s AL IA BT Hoge]
I A=ARIZE Y] HETpIeke] I ARG
SAolt}, o]ie] oA AAIE o} 34 R A
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< W7t AL FFAEANAE A=A
R AEFAIAR BE AESH] )7t AA
e ot 28l W E SANA ¥e SHEF
AEFAANE AF F3g

Dixit and Pindyck(1994)8] dAT<lME FARIF}
Expapgel ngol B3 Hee FS3HT FSHE o
g3te] EAAZSHAE A3 2™ [10], Margrabe
(1978)= FgAHte] 28 option to exchange)oll #
g A2 £934tH[17]. E3§ McDonald and Siegel
(1986)c AEA TR e wgsHE AT
m[18], Lee & Choi(2007)= 7 JAEthE<A(MBA)
Ao @2 FA e v 259 HIE wFHE o
&3t AF3ATH16].

B dFoEs AfgAAn s Mg #E ZAA
714z e} AeldgEL 2G FAIAH| A8 3G BAIMR A
o] F3oAL AA o2 5T F v Holl FsA,
AEFABARANA 3G BAAH 20 # ASIHY 9
AEARE BAslaA gl B A7 EAgyes
AMgt AEZHL 91 2 w8k AESH(perpetual

real option to exchange)e]t}.

2.2 SAMHIA FEFHIA Y EREF

AFE 2(2006)9 AFME FAAAASHAAM

ATFEAAY TR ha 7HA 9 -7 A8 A
ESABRANAN BAESITHS]. of dFelAMe At AL

A4S AgsEA LA Jhss ohekst EFAA ois)
ARz 68 4 e A d9agE o4z
(binomial lattice) & o] &3t} EAI8I3it} & o] AT
220019 AFIME HESHE o8 HH T3
A7) AL BAAARY AL 248 B8l A=
6] & A7154E 7T Je TRl disiA
Aoz Q3 713 nj &S nEstHEA HESHY A
& o] gsto} HHFEA}IA]7](optimal investment tim~
ing)& T=&ste AR EHE JPLsidch
Harmantzis and Tanguturi(2007)& 2.5G E41A4]
204 3G BAlAH[22 9 FFAA JAEA S A
e AESHAE AEsgii[12]. o] AFddM e B}
H], 71dAF 4, BAAE 2 HAE 9 FE HrR A
Al B4AAMAAY] AEIHE AT Qo
Herbst and Walz(2001)& =42 UMTS o]~ A
o 7N E 7] B AGEHE Ve E  HESHE
48] 24319 14]. =3 Paxson and Pinto(2004)

9] AT A= AEH A3 A(real competition option)
& o] g3l X 2Rz dF9] 3G FAIAH| L diE
FRA171E EA85TH 201

ojx® AEFAHE o] &3 FAIAu| 2o B 1
< F2 FAANGAZHAA AFEAAn Lo i
HARRA7] digk AF7F gF-FolH, FAAREAL
Aol M el AA|, 9, ojRA M 7siske Ao| 4wl
2} ZAE ZAAN T Ao dig 2AL FE53 AAo
o}, wehd B AFAE 2HASHA A ATEAA
v A 7Hglo] B3 HAAE HESHBAHANA =9

2.

2.3 AfFeANE| 229 g e HE A7

3G BAMHAZ Y] Agto] e HFH L Y 7}
A2 B53 4 9ok Jones et al.(2002)2 A ghn) &
thajr AHAE ofm Mu|s FAo] FolFE o 7}t
2 Hejo) o2 3t Ad L HAA v]Lo|g
AolsluA Al A A48 E(continuity costs)
7} &) &(learning costs), "Ev]&(sunk costs)e
2 FEa 2 oH15]. d&618L Ad A 9A =He
Holz} A 2o] GA =& FEHel thgt Aoz A
AN AgoZ QE HME T ojdHT ¢ W
MulAay A 59 7HeAddl digk Bebto g Q3 &
A4 v)8-8 xF3c) s 8-S AR Ao o
& digte] B3 FriA A B EE B8 HE
Foll 2 & Aul2 HAE ggshe vl 285 E 49
2 AR 2 Q3 H|goln], AAHHE-L ABshe AFGR
oA AH|Re] 8 FAE 2 ARE diEle o =5 A
243 =, aga xEo) gk oAl e Tl

3 0] F S 9(2004)9] ATFANAME AFEAAH 2
2 A@sHo] what daels o 7lxg Adue-e A
gt Uo7, A o] Ao FHg o3 74A] ¥
Ev &3l g 58 AFEAAE 22 HEo
2 Qs 4 don, B3 AFEANRI2Y 2
7] A% Aol o] 71| BAIA 28] ez A%
F3EAAE 5o fgacle] EAsrh £ FAAL
Axte] Bl 2 Melml 72 H]E wAT A FAA
H|AE 8Hg3tE b8 So] dAgt

£3] 2G BAIAH 2 7SI 3G BAARIZ=E A
3 Aol 2G FAARIEE AR H A 7Y
g o ‘01022 Ysrt WA b, old met Ash
3 WA wE vhedet Bojujgo] g} £ 7
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&9} AL BATE7E 3G B4 20 e A

& L2 HAge] e nAugo] wAst &
7t Agho] mE FA| A< v)go] Ak Aotk ¥
Al AFYRAHES AHRE S 3G BAlMH| 229 AFo
2§87 YA BEy] BxE & ode wee
8 oA g FAT, - Gy ZA
mg F42Ql vgo] AA Aghu] gl A xR sk
£o] 7] dFel 3G FAAH| 2R HPo] gAE
&k AFFAAMB 2] AE Ao dAH = o 7t
A A 82 J|EBAMY A AFEAMRAE
o 43S Waiste AE4 AT Lock-in effect)$ &
AR, WA AHREL 3G BAIAH| A HEl] o
2 H)E 8150 A8 o] LA A S 82
of et ABARE AAsA drh{4]. Y Agy)
£o] 3G BN 2R Ao 2 st g 8&F7tRY}
A g2 gkl Fofacle] Hrf M8
o] At AH[AELS 3G BAAMH AR AFERE
Aol o]FolA EEH AATEES 24T Aot

2.4 AFEAAHIAY FAAMu 2 dig 97

AT 2E AT BAAGARE 2G B4
Mu) 28} 3G FAIAu| 29 APEA & A5 R2pA|7iT),
2G EAMHAE CDMAREEE oE3s) 34e
AHgE SAEs 9o EAHAIA, e-mail 9
9.6Kbps~64Kbps A& UolHASEEE &) b
ol Aol JH5slxet 3G FAlAMul20A WCDMA
¢} HSDPAE WCDMAS] A 9ol & 318 7|Fo 2 Hoj
2Mbps, 3.5GZ Eel= HSDPAE 14.4MbpsZ
WCDMAK YT 7u) 71 whe A &58 3 do|
B A4& s E8] HSDPAE AR g4 14
ol59] st AEFAL NS Ao2 WCDMA
R59] 83 A¢dFdoz 1& A dolEMHAE
AFet ek ol& B 44 Fuke} s v
Al W FANEY H4S B3 1EA ) HE
tjo] Mulx g 2gel AY, F2Y Ay Mux
2} ¥-27F0 2915 2 5 (Universal Subscriber Identity
Module; USIM)E ]88 a37t=, 2utd W7, A&
7= A 59 FEAN A e BoNlA 58 AT
git}, o]} Zro] HSDPAE dHiolH] A4 &k 3 44l
AL A7) Y8l MIMO 718E s9l8kyon,
A2 o2 dlo|gjrt Ztzte] ¢teluel] i EE 7Y &
E=(dual stream) WS AYsie] dolEHe AESE

& A AT B B 1S 2
7] AT e g A2E £F EUE Al’ksta qlrt

Q

350)E EFAN L0 Ml JI S5 TS
A2 AFPTL & 4 o}, AR FTUAFIAE
ATEAAE 2 e BRARH oje) 74 7]
FHo 2949 BAME x3A1T Yt A

24 W7t Fouj, HSDPA M EY AT o} &8 4 2l
= SBSM(Single Band Single Mode) 249} A4 &
ZE9 o] 33 FAR A3} 27] AlgelA Eeol 2
A Fgo] xoH, AAA R UEHIZ}t EAAHT
5 siAdsior & ookst EAEE 7RI ik wErkA
3G TAIMEE AAA FHgASHAN Bud, o=
Al71el 3G BAAMEIAE Agtsol Ao tigk o &
g 73 ek ABARQPelA v F- wE H$e 3G
B 20 BEAG B8lEAT 17t HEn 8-S
Zrsliof 817 wEoltt.

3. 3G FAAMH2 Fhls
AT EHYA

Aol 3G BAIAMH| 20 #e FAF YAt
ojxje] ket ol & AAltn AESM FHA
t}, 3G BAAHI 2 7HYe] &3 ZAAA 7R
TE A3 AsiA, 3G FAIAR 2 7S]
F JE AAE 7FiAel #e dgd) g
e AAFE

A4 3G BAAH 2] AAH QiR 26 BAA
vl 22 0E x|&Hel FAA U 2EH (perpetual com-
pensation at a rate of ¢)& 23 Jom, I gt
A2E BA 3G FAAH| L0 #g g JRE
wg Qloh o ARojE 3G FAMHARREY
e ¢y lcy,>c) Tl B3 HEE FI3} g
ABE e gAgh #d 3G FAMuE 2 719l
£ Aol FEgA o] disiA A S G4 7
AAE Bt o 2G SAAR| 204 3G EAA
H| 2o AgsleH, F74HQl v Lo FATITE 3
Lol gAYk 8|83 3G FAAMuI=E
o] &87] g @E7] Fhu| 3G T 2 7helH]
& 59 B AHn| &S 2, e 84S X
g3t & Agh]8(D2 B2k o]F 3G BAlAE =0

o e oF g
I
2L o

ox do & i xo
2
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7HQ8ke S A Eslof g} A BAANIAE A
o] FHA FAFAE ;RIS AAHEAARL,
duration time y)°o] Zas}ch ATk FA47|7Ho] A}
tehs, 3G BAlAu 2 7Hgel B ESH4E 4
A AR gt Agugo] stEsla 3G FAA
v 2Edo] AMEdeE, ZAH 7FGArE 3G FAA
Hl2o] FA] 7L E ol fler, dH3] 2G FAlA
vl 2o uhEd £ gy, aZchE Agu]E, A
- EAMul2) A 2 FAAN 2 Ag g £
B8 2% a3 AAH 7FYAY] 3G FAAHE A
7IAA7E dAldzbe AR A ASTSIReA F a3
Mgl EA7F "k

Aol A A FAH 719179 3G TAAH = A&
AEEA s AEFASHAN &7 2ol BAE +
et w4 ZFAA QAT EAAIZIa0AA 3G T4
Mul2 7Q1E AEsitd, BA7]17Hy)olF A8 &
& AEET 2G AN 29 71E9] FE(c) L2 R E
3G EAAHA(c,)9 F7HAES AMuls SRS €A
Het & FAMEIAE AFSIHEE 2G BRI AR
BE 71239 FAMAEFD()S AFHLE B
Ha, B3 Aoz QA FIMHSE ¢p—c (e >0)
hEo] F71A e Mu|AEAE AFEA ok wEbA
3G B2z Mo tigt 7|FuE F olAE
(instantaneous interest rate)?] ro] YA3HH, 2G
SAMNAZRE 8] DA FAANAFEAY
&R %% the present value of the portion)< ¢/r°]
o}, o]XF, 2G A 24 3G BAAMR|=E A5
SAY T 811 g 499 AAA TQlAte] S84 A
ol BAMH| 2] AAFTL o/rolth 2™, FAH
AHRNE #AAQ FAlMH| A o]gd 2G FAIMHIL

oA 3G BAMHIAE HET + U He & WBE

Ag 7HA I lernd ZAH 7iq)Ate] Falxn| 2
B3 & Mn)A(total value)ts A FAIAH] 29}
HEFA7 R et Hote g} ofA] mEEAe] 7HA]
g w(s) et 3t9, ZAA 7tYate] F Aulae

L+ ms) )
T

ojt}.

AEEALE W(S) = Maz[(cy—c) Sye, — £ 0] 01 L,
cy—c B 3G BAAH 2~ 7HY 2 AI71REH 84717
o] % 2G FAMu2EAT 3G FAIABAEHY A
Al BFAXYBC/20)R 8, oM A&H o B
F718¢ BAAH| 2~ FEoy 7 F AN &S
ouigte}, welbd 3G B4lAE| 29 FAH iR
o/r+ W(S)7F 83 2 o, 2G FAAH| 204 3G
SAMBARE ASS AAY Aolrh, aE F AH]A
c/r+ W(S)E A w(S) o] waty kA
w(S)7F AAY o AAA JpiAE A S YA
3t 3G BAIAM| A0 ZlEng, AAA siQixte
3G EAAHA NP7 E TEFATIAIE A A
719 Fdsitta Hotx Ttk whd 3 wAS) 7t
HEo Fow A 7idAlE 3G BAAMHI AR
Agalx] ko] G943 2G BAMu| A OFE £

i

do rff 4

4. 3G A 29 A AFA7

£ Ao M & A 3-el|A 3G TAIAH| 2 715le] &
g ABSABHNN EYstuz Gok 4 A2
Be Ag57] AA, 0A e 2 AHES
o

e mo ek

A
AsEF 47133y
[ 4

2G BAAH &

\4

3G BAMH 2

[28 1] 3G SAAMH|A METIY Al7|ek FI24
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SUMEA ZEE A2HE Nt SUME(2 JHg Ao ofgr B

3G A2 A HAE 48 T8 (risk-
neutral)o|®, 3G EAlAH] 20 7198k o]ZoE 2G
M AR BAER BdrHirreversibility condi-
tion). 2G BAAH| 2 o FAIAH|AEA] #3t B3
AA4L 713 BEe- %5 (geometric Brownian mo-
tion, dG, = uGydt +0,Gyd )™ WA R 3G A4l
Auj2EFde] #3t BHAA R 7|8} vk £5(dG =
dGy = §Gydt+o,GdZ)olth. WEkA 2G BAME&F
A3} 3G A2 EZ Y AdE BFAAN(S= G,/
G)E 713} Bek¢ $-%(geometric Brownian motion,
dS=(p—08)Sdt+0oSd2)S WET 974 Z= EF B
2l $-F(standard Brownian motion)¢]3, B2l &
%9 Wf(instantaneous drift), Bol A9 £43 &
FHakKinstantaneous volatility)® 4% g, 6, o°lth
3G BAIMH[22 9 AEo] g 73u G F ojxE
(instantaneous interest rate) roli YAT A$,
HEE ALololE r> p> 6209 #AZE S48

olA] oA A 7HAE AHEEA (DY dlE =
F3h AR 7|12t #e e AE A,
Aes FEYAAS nggMdd s A A
71 RELATIAE AR HAPAA I E
A IRk 3G FAAMElA 719)S oju(gd) W
A o|®E e (to's lemma)E WAS) = weol A-&314,
s 2L SANMAEARNE B8 4 ok

AW

5 +(u—86) Wldt+oSWdZ 2

dW=|

A7 W= W/eS?} W=ow/eSE SO BE
12 2 221 #Hulolot, 13y FAA A 9
FHoleln Mg, FMXY Hge o)A
Zolof gt} & E(dW) = E(r Widt) ot} ojA] A(2)&
sk,

1T s (s W @
"= W
olch, oAl ()& A3, v} 2 vlEA 4
2 £28 %+ Ao
AW ;
0= 3 +u—8W—rW 4
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