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1l 7] o A= /5 9 2013 1(1/0) SMRA
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A = A=/ 2017 1(1/0) SMRA
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A8 AR/ 9 2016 1(1/0) SMRA
ek A=/ 2011 1(1/0) FPSBA
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20174 & 71%3& 7l wE dxd gt watE e ge FHES
2 etk B3 5 7F 3H AAE Zole] HAS 9 oY F

World Table)vJ vl & x| =(PPP, Purchasing Power Parity)S % &3}o] BA3F 3k
S EUE THEESFE Aot T e BARYE S adn. o) Ak s FEWS

2 4§39 $ARYe|N = PPPE FAVSE EFT ol
1

. % [€)
T3 Ol%io A E dEHqor WEst= WS 983l =Hl(dotecon

19 t D—1 t

1
Zuldolg e, =30 - -
T3 018 F g = T30 Z: (1+ WACC)/Z(H WACC)

o] A§ WACCE AAo] #4|%+=d], NYU Stern®] Aswath Damodaran <=7}
Al 4kst o] %7]1’& Aq/A=d FA Au A kg el WACC #s d&stdthh o
o Holx¢ A w=/fFH/olMA AFOom vFo] WACCE Aitstl ov ml=
9] A9 A5 2013Lﬂ o] %] WACC zkol 3 7l% A gFol 2013720194 %t »] =3}

2 A 18] WACC #po] Hitg AbEste] o] & 2007720121 Aol o] m= A<
WACCel A&l 254 sttt

T3, =2 2 Ao B Ariaze 5S4 dEAE 927bs FhE =
A gl gk G&@37h= FHEA F= FATE Ak olE WA Aufe] A A
o] G@IE elE = WA (EALEAZ/M TN S T oo A

el s }:‘Z:— o= dtol Faa WS 1GHz ©]8l/1GHz
= 3
o

[¥ 3-2] 9 7}A Aol €88 G327} velH 7eFAEY 23

g9E 25 N g % | EFEE | A2 # o) gk
1GHz ©]3&} 36 1.14 1 1.03 03 5.34
1GHz =3}
B i 24 81 41 96 01 3.26
1.8GHz °]3}t
1.8GHz =%} 41 22 .09 33 0 1.24

1) http://pages.stern.nyu.edu/~adamodar/New_Home_Page/dataarchived.html#discrate
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2012) o AFANAE Aohhg Frs ol L8GHzT & 4% 1, 1 sle] 7

5 002 4e 1Y UsEs SANsRE £33

£, FAEA Ve A5 & A vlEo] A& 22w ES FE
s7lRT =iE § dA ARkl Al & ta A Vleol eEsH Ak ZE
sk o] Foj=e AdS KT Startegy Analytics7h 20161l 2010-2022
Abol FAEA T A ARlx wiE 1901T WES A% AdE dEREE o
E AsHer Fdd  d=d, 4G byt @A siF TleAd el st
W, 103 wEe] A 4G = 27 12 FAE Bolu A Eoj== whd,
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¢l HHI(Herfindahl-Hirschman Index)Z o]&3lt} o] X
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AE7F Ax, AAFTol 9SS on sttt HHI %19 2% GSMA Intelligence?]
Ax/=7kd HHI AR S 4839

@ =2 B AR AAA 54

FI5 TR E Y 2rbe] A9k 2 E8 2 EA(Physical factors), 1T+,
ATEE, £ T AAAA SAE & 3

294 5
35S 12 4 9t (Alden 2012)
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2= o] A E
T "] =
AT, $he) A9 ou] FaWsd waHe] Jom Ao Y dyHRe W

Ao B AAA iy AgA fAE BF aagste] IMFe 20179 %=
World Economic Outlookol 4] Emerging Economy® #F%¥ =7}9}, Advanced
Economy® 7% =7} 5 59 Al AXg =7k} ofrJolej F Aol $14
g m7vE A7 FHEekeE BFE W E AA s

ATEET =55 UEYAE By HEa 408 753 ¢ e dilo
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¥ 3] A H2 SMRA/HE& H2 CCA/THE A& FPSBA A w2 o] & #53kS 97

3. Logit 4]

A 29 A% FEWEE $A AF B4 BB el WFY Wselnz
Logit #41& B8] /H4S 453 Bast Utk o 3% BA mdd 74 AFe @
A ande] Jlel 47 elnal Hrh 1 o BAH A E AR WEE <
$3o% ¥ ndot WFYoR TP 2, AR WFHsL 4 AY
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4+ 170011900 MHz (FDD) “ P China i ?ggf?om'gigtagw -
+ 2300/2600 MHz (FDD/TDD) K - 800/1800/2100 MHz (FDD) | G 2 (FDD)
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- 250013500 MHz (TDD)
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¢ T3 + 2300 MHz (TDD) " MHz (FOD)
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2600 MHz ( ) — - 850/1800 MHZ (FDD) Ve 2 )
+ 2300 MHz (TDD)
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2 ERe 2avt e AAT + 3
[£ 4-1] G &7t U 7|5 AEY
g &7} g =7tk E=HxAt HAAx Hu

27

F($)/Mhz/Pop 51 27 61 0 2,59
(PPP X4 %)
w7

H®/Mhz/Pop 74 60 66 0 2,59
(1.8GHz ©|3}, PPP A %)
o

H$?/ Mhz/Pop 17 06 28 0 124
(1.8GHz =3, PPP A %)
SR

F($)/Mhz/Pop 35 19 42 0 992
(PPP B4 A)
gz Mhz/P

FS)/Mhz/Pop 50 44 45 0 2.2
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34 3724

1. 7FA4 1, 49 ik AR

23}

2 3

7Hd 1, 49 AS5S 98 149 T4 59 2 SAES dd OLS 3 # 4
Tobit =& PPP XA 5 ghell djal] Aldsty], 2t #S5A o] sd3g 75 &
3 By 7 BN Ao %‘—E%? ZS JFAR Fo3 BN dER
getdom 1 Ay= (7 4-1619 2

[¥ 4-16] 714 1, 4 &4 JAES 23 (PPP 2A)
=R ULe Tobit | A H8) | HE S H8)
7 oA 0.213% 0.325% 0.227 % 0.204 %
(CCA) [0.0877] [0.0912] [0.0745] [0.0737]
=9 | A -0.0425 0.00806 ~0.00996 0.0280
W= | (FPSBA) [0.138] [0.147] [0.120] [0.123]
A7 A2 0.365 0.79 1 0.490+ 0.805% 5
(PPP 57) [0.257] [0.133] [0.257] [0.115]
=32 CAP or 0.0592 0.149 0.0347 0.102
T fFE [0.0764] [0.109] [0.0732] [0.0917]
ANTFA A ~0.277%* 0,652+ ~0.421 ~0.653##*
W e [0.116] [0.161] [0.113] [0.142]
AREZ 0.192% 0.149%* 0.159%x 0.125+
MR/ &5 ) [0.0740] [0.0660] [0.0773] [0.0678]
o ZZoE 0.0804 0.0152 0.0526 0.0204
(50% =) [0.0591] [0.0456] [0.0461] [0.0356]
Ry ~0.357 %% ~0.413% 5 0,402 ~0.392%%
(1.8GHz =3 [0.0913] [0.101] [0.0895] [0.0904]
A [ ax -0.0243 ~0.0520%%* -0.0197 ~0.0382%
M= = [0.0256] [0.0220] [0.0204] [0.0150]
1o1g = A 0.000286 ~0.00081 7 0.000224 -0.000457
| & (PPP 2.3) [0.000556] [0.000407] [0.000456] [0.000322]
HHI ~0.000213%* | -0.000240%* | —0.000181#** | —0.000216%**
[8.55¢-05] [0.000106] [6.86e-05] [7.70e-05)]
P L 0.580% 0.59 1 0.379% 0.458% 5
(SRR AA=) [0.189] [0.194] [0.140] [0.140]
Ly 0.136 0.0212 0.0859 0.0196
(e1=A =7h) [0.231] [0.234] [0.171] [0.173]
R 0.000644* 0.00108%#* | 0.000873%%* | 0.00107*%x
[0.000361] [0.000360] [0.000321] [0.000318]
- 49.47 107 4% 40.30 77.85%%
[51.57] [44.43] [41.22] [30.40]
#3H F 138 138 138 138
R-squared 0.541 0.606

_38_

2 2

>

A



(28] 4-1, 4-2]9}

A=

3|
“

il

L7kel A

e

AAAANA T

N
A
!
o
ﬁo
o

R

(PPP R.A)

i

[Z2¥ 4-1] 714 1, 4 B8 OLS(F)¢} Tobit($)

Adjusted Predictions of aformat

Adjusted Predictions of aformat

T T
2 2.5

T
1.5

uonjoIpald Jeaur]

T T
2 2.5

T
1.5

S I
uonjoIpald Jeaur

T
3.5

T
3

dmhzpop_r_ppp_20

1

T
3.5

T
3

dmhzpop_r_ppp_20

1

$IMhz/Pop(PPP ad])

FPSBA

$/Mhz/Pop(PPP adj.)

cca

SIMhz/Pop(PPP ad])

SMRA

.

4 #4 7F5 A OLS(F) ¢ Tobit(

$IMhz/Pop(PPP ad])

FPSBA

$/Mhz/Pop(PPP adj.)

cca

SIMhz/Pop(PPP ad])

SMRA

(298 4-2] 714 1

) 2P = (PPP BA)

]
-

)

Adjusted Predictions of aformat

Adjusted Predictions of aformat

dm thop_r_ppp_Zé

uonjoIpald Jeaur

T
2 25

dmhzpop_r_ppp_20

1.5

S I
uonjoIpald Jeaur

$IMhzIPop(PPP ad])

FPSBA

adj)

cca

SMRA

$/MhzPop(PPP ad])

FPSBA

$/MhIPop(PPP ad])

cca

$IMhzIPop(PPP ad])

SMRA

Fol5H

oA TAHCZ

Al
2

Z 2l (FPSBA)¢] 2]+ A4

(o)}
H

o

el

ol

.
R

°] 7§ Tobit &4l A

AA S
3] A4

3]

el gk 7HAou, OLS

o
o

olko
s /\/]:

-
T

Zk(Threshold)

el 29

=

AARAT A o

el

0SS

ofp
Hel

B

sAMF=o 3

_39_



sz
1¢oﬂ
%Moﬁ_w m%ﬁ._,)
B ) ur Mo
ﬂﬂlno MWdIAT@._ﬂ%%
s oM - ) e
Mﬁ‘w_lif zTMMq %M‘ﬂwmﬁﬂ
g.%%xo A
e @411 e -
3. Hjoogwﬁ1ﬂ? X0
mﬂmﬂmﬂ @lmamq.wx mefri &rzTéEo
o © A= el ) uMJElo_L <Jo NS r " i %
b i o % i NI z
T X W ~ X r s L o X - T T
w% %g]%hﬁ} o ﬁooqkfg Hiff
s I ko u%w%wgq T2, R
DT OW f #.o :.L ~ X N O ,.:.._ K EE ﬂ_ul O_H N o) EO ol X P Oﬁe
mﬂqii juoru;o_ﬂxﬁﬂe o B B ~ T l&wé 4
%Mﬂqﬂfﬁyﬂﬁmmwigqm%% mmafm@mm:
N o r o R il _ Ho_/]
%Eoumﬂq%g% #Hﬂﬁo%s%ga% S & by
moa7agufﬂ4tﬂ:OLﬁATT%ur @%ﬂﬂ 4
uiog%@a% %?%:%%éﬂﬁ M wxzv%mm1
. — ) o —
5 w B o m E el = = = FACa = MM ol = o i R = % Gl
% A o T X e A T w o w o = I %0 3 D NG i
aﬂ..%.%%}ﬂ.ﬂwﬂ#%xﬂmﬂwﬁ.ﬂqm%a%ﬂom
[hS 0 A )
e L%WE ﬂﬂh%%u.ﬂug%ﬁﬂcﬂzﬁﬂﬁi7
otsaa_L@L;ﬁoZ*ELl < \%él%.ﬁf.ﬂog
ol s N e %oiﬂ o NF = e oy =
O#,._COMMﬂLHvOTO_ H‘OI‘IﬂﬁMoONro‘mD Mﬂll1 A;Lnﬂlm7m
1__/.Aﬂ,rﬂ,_§4 ﬁoﬂﬁtkzgzuﬁo%ﬂﬂiﬂuo Wu_xwsz%
atihq FEAE < %34.%u161 x5
5}5 zo@ﬁmﬂgo%A Voﬂbﬂ% mamﬂa.ﬁomﬂ%v%éﬂhﬂr%
]onﬁﬁﬂﬂ%% u@n_rmAi%é%])dL o_u:j.ﬂm7ﬁa]
Hﬂ/rxﬂﬂ,_.mo,l Aﬁll‘wﬂl],g_/xhaﬁt,lq R Hl =
< auxﬂ%_/ T T o_go < iiﬂu44_1r
ﬁﬂur% I 1o§ & @@5 rE T T g
K tfimﬁurutm.aﬁﬂ% = mamﬁ%uw E%ﬂ
Aﬂiﬂﬂﬂuo N_.owloﬁﬂuﬂboﬂATbWoE?l’Mﬂqmﬂ[ﬂLoW
iy o] o X %0 = A - WX O o & - o o T R e o M 0 n
ﬂATﬂAHALd.EzTaEleEﬂomﬂLE_.ﬂlszrM o n_rﬂﬂlﬂﬁ
ﬂgﬂww.%g%wﬂ%ﬂA:%ﬁ.;MOJ@MQH@
— T~ ~ p— == -~ O _]
jyzfﬁo@@Awwngwgi4%;mwwmﬂfluwﬁ
dﬂwb/%% Aoﬂloﬂ%ﬂﬂQM]VﬂE% ,]Eo
ﬁon71ﬂwlmmfmmMW1__/lﬂArdﬂm_mM%W74Pﬂ|M|Mm0T
ﬁ%ywkoA ﬂﬁt]xo@ﬁﬂﬁp& m%l,ww.%z.ﬁo
T H 7 '
QW%EH i armﬁw_g_u@o_eyquﬂ
W R = ™ 2 A u« e 5o RO A
% o oy 3 o "8 < o
T N J i
@%v?k K
%EE@M@M EPQ
zLﬁéoMo%_/P%
o o = __Aﬂ_zT o} B
m_x%og%w
xr X A
,A,Wo

- 40 -

7} 7}
=
YLO
4 AHold
& ol &

;(EL

o~
T%H—
=



[ 4-171 7} 1, 4 &4 ALY 27 (PPP v|®A)

ks OLS Tobit | 1z He) | 123 H8)
7 a2 0.122+ 0.122+ 0142+ 0.142+%
(CCA) [0.0661] [0.0679] [0.0551] [0.0542]
=9 | Auwa ~0.0598 -0.0759 ~0.0539 ~0.0662
W4 | (FPSBA) [0.0953] [0.0909] [0.0855] [0.0820]
_ 0.613%* 1.048sx 0.716%x 1.002% 5
HAB A7 [0.350] [0.177] [0.315] [0.168]
=32 CAP or 0.0701 0.138% 0.0747 0.130%*
Fo fF1 [0.0551] [0.0664] [0.0551] [0.0635]
AFAG A ~0.203%* ~0.257##x ~0.359% 04245
N frE [0.0807] [0.0870] [0.109] [0.121]
ARz 0.104x 0.104x 0.0787 0.0691%
F7R/EE ) [0.0489] [0.0418] [0.0503] [0.0416]
o pzeE 0.0257 0.0101 0.0222 0.0126
(50% Z7) [0.0401] [0.0299] [0.0304] [0.0251]
=y g —0.212% % 0,183 ~0.239s ~0.209%
(1.8GHz =) [0.0683] [0.0579] [0.0643] [0.0573]
A -0.0235 ~0.0289% -0.0196 ~0.0238#
=4 [0.0173] [0.0151] [0.0131] [0.0112]
RS e =4 | -0.000214 ~0.000704 ~0.000219 -0.000523
Hj & [0.000477] [0.000365] [0.000401] [0.000324]
HHL ~0.000100% ~8.26e-05 ~7.92e-05% | ~7.56e-05%
[5.25¢-05] [5.23¢-05] [4.40e-05] [4.21e-05]
PR 04465 0.460% 0.309% % 0.329% 5
(oA S A=) [0.131] [0.117] [0.106] [0.100]
PEL e 0.117 0.126 0.127 0.133
(1= =71 [0.125] [0.132] [0.0876] [0.0898]
T 0.000614+% | 0.000724%*% | 0.000808%#* | 0.000861%%x*
= [0.000287] [0.000275] [0.000266] [0.000265]
T 1.0de-05% | 1.63e-05%+x | 1.13e-05%* | 1.47e-05%#x
[5.67e-06] [4.69e-06] [4.96e-06] [4.27e-06]
- 47.30 57.91x 39.40 47 69+
[34.78] [30.35] [26.24] [22.57]
A2 5 138 138 138 138
R-squared 0.551 0.632
AR ANE JYEZE 54 Ane (29 4-3, 4-4]9F 2oy, Tz 3§
A RS Av)o] By FAdsi

- 41 - : _: , '_;.



25
|

1 2
|

Linear Prediction

5
|

0

1.5
|

[23F 4-3] 7} 1, 4 &3F OLS(R) S} Tobit(F) 2= (PPP "l & HA)

Adjusted Predictions of aformat

25
|

2
|

Linear Prediction
1

1.5
|

Adjusted Predictions of aformat

1
dmhzpop_r_20

SMRA
$/Mhz/Pop .

cca
$/Mhz/Pop .

FPSBA

SIMhz/Pop

1
dmhzpop_r_20

cca
$/Mhz/Pop .

FPSBA
SIMhz/Pop

SMRA
$/Mhz/Pop .

[Z¥ 4-4] 7}4 1, 4 &8 7152 OLS(#) ¢ Tobit(¢) 28 = (PPP WX A)

25
|

1 2
|

Linear Prediction

5
|

0

1.5
|

Adjusted Predictions of aformat

25
|

2
|

Linear Prediction
1

1.5
|

Adjusted Predictions of aformat

_42_

1
dmhzpop_r_20

cca
$/MhzIPop .

FPSBA
SIMhz/Pop

SMRA
$/MhzIPop .

it =4S PPP 24 & Frol ¢
1A Azt ore] B4 Awtsl
Fo] BAZ 2 Aol

3 B H 1_11 1]_



[¥ 4-18] 7+ 1, 4 B& ALY (A = ¥53, PPP B4)

244 OLS Tobit | 1z He) | 123 H8)
7 a2 0.290+ 0.382 % 0.301 5 0.357+%
(CCA) [0.131] [0.140] [0.106] [0.107]
=3 | Zuga ~0.0436 0.0145 ~0.0500 0.0159
W4 | (FPSBA) [0.147] [0.148] [0.116] [0.113]
AR A A7 0.330 0835 0.418 0780
(PPP 27 [0.271] [0.116] [0.277] [0.114]
=312 CAP or 0.0601 0.136 0.00323 0.0701
Fo fF1 [0.0783] [0.108] [0.0694] [0.0879]
ANTFAA A ~0.245% ~0.720% % —0.450% —0.773%xx
N frE [0.116] [0.195] [0.136] [0.192]
AASFE 0.171#x 0.108 0.133 0.0609
F7R/EE ) [0.0802] [0.0671] [0.0912] [0.0736]
o pzeE 0.0967 0.0255 0.0957+ 0.0576
(50% Z7) [0.0630] [0.0504] [0.0552] [0.0390]
EREPpS ~0.359% ~0.423% 5 —~0.420% 5 0420
(1.8GHz =) [0.0946] [0.0989] [0.0952] [0.0944]
1015 B AN 0.751#x 0.178 0.626% 0.264
v} & (PPP B.3) [0.304] [0.253] [0.262] [0.168]
HEI 0.315 -0.0746 0.189 -0.0325
[0.311] [0.300] [0.256] [0.223]
PRy 0.504+ -0.224 0.355 ~0.0652
(oFEl=] A=) [0.298] [0.289] [0.243] [0.191]
LY 0.366 ~0.202 0.162 -0.173
(1= =71 [0.252] [0.254] [0.200] [0.182]
A | gaus 0.330 ~0.217 0.302 ~0.0665
LA B [0.235] [0.241] [0.216] [0.179]
0.164 ~0.574% ~0.0229 ~0.440%*
2T 0.315] [0.202] [0.268] 0.218]
0.332 ~0.279 0.174 -0.209
2L [0.300] [0.279] [0.263] 0.212]
0.170 ~0.434% 0.0201 ~0.312+
2o [0.270] [0.242] [0.247] [0.186]
0519 -0.174 0.451 0.105
2L [0.405] [0.330] [0.306] [0.220]
20134 0.000352 ~0.000464 0.000501 ~4.74e-05
[0.000543] [0.000540] [0.000505] [0.000441]
. ~0.000201#% | -0.000226%* | -0.000149% | -0.000182%x
= [9.55¢-05] [0.000108] [7.62e-05] [8.59e-05]
0.646%5% 0.558 04705 0.481 %5
AT [0.213] [0.197] [0.164] [0.139]
0.237 0.169 0.270 0.244
AL [0.232] [0.233] [0174] [0.174]
T— 0.000824%% | 0.00127+%% | 0.00112%%% | 0.00140%%x
= [0.000357] [0.000402] [0.000342] [0.000369]

43 -



e 0.0950 1.019= 0.0674 0.670%*
ekl
[0.517] [0.529] [0.439] [0.399]
#2H 5 138 138 138 138
R-squared 0.568 0.646

IAEA 2345 adze 393 A= (L9 45 4613 2o, agzo] 3
=
[€)
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[¥ 4-19] 714 1, 4 &8 ALY (B d= ¥W53} PPP Al EA)

ks OLS Tobit | 1z He) | 123 H8)
PELE 0.193+ 0.202+ 0200 0.201%x
(CCA) [0.102] [0.105] [0.0807] [0.0810]
=3 | Zuga -0.0444 ~0.0605 ~0.0837 ~0.0955
W4 | (FPSBA) [0.0998] [0.0929] [0.0910] [0.0850]
AR A A7 0.555 1.049s 5 0.607* 0.944%
[0.377] [0.175] [0.346] [0.166]
=312 CAP or 0.0696 0.137+x 0.0533 0.113
Fo fF1 [0.0560] [0.0688] [0.0614] [0.0720]
ANTFAA A ~0.167+* ~0.231 %5 034455 04345
N frE [0.0823] [0.0865] [0.124] [0.138]
ARG 0.0904 0.0865% 0.0599 0.0405
F7R/EE ) [0.0507] [0.0423] [0.0568] [0.0441]
o pzeE 0.0339 0.00997 0.0457 0.0285
(50% Z7) [0.0498] [0.0343] [0.0398] [0.0285]
EREPpS ~0.220% 5 ~0.189 ~0.253 ~0.220%
(1.8GHz =) [0.0702] [0.0603] [0.0700] [0.0617]
1015 B AN 0.41 2 0.332x 0302 0.238+
v & [0.171] [0.138] [0.152] [0.122]
HEI 0.250 0.247 0.140 0.161
[0.217] [0.193] [0.184] [0.164]
PRy 0.355%x 0.255+ 0.271* 0.224%
(oFEl=] A=) [0.166] [0.139] [0.154] [0.133]
LY 0.301 0.274 0.153 0.133
(1= =71 [0.182] [0.168] [0.149] [0.140]
A [ gaue 0.231 0.144 0.174 0.126
Lo [0.140] [0.126] [0.134] [0.117]
0.0679 ~0.0638 ~0.0615 -0.123
Ll FEe 0.196] 01741 [0.172] [0.154]
0.169 0.0941 0.0148 ~0.0211
LSS 102011 0172) [0.165] [0.146]
0.109 0.0584 ~0.00874 ~0.0300
- [0.154] [0.128] [0.146] [0.121]
0.263 0.0962 0.172 0.0981
AL [0.202] [0.208] [0.200] [0.155]
2012 ~0.000343 ~0.000985+* ~0.000278 ~0.000683
[0.000516] [0.000501] [0.000521] [0.000491]
i ~9.66e-05+ ~7.01e-05 ~5.93e-05 ~4.17e-05
[5.41e-05] [5.42e-05] [5.10e-05] [4.70e-05]
0.5025% 0.508 03875 0.401
A [0.151] [0.128] [0.129] [0.117]
0.132 0.0933 0.209x 0.199+
—— [(0.131] [0.136] [0.0976] [0.101]
T 0.000608+% | 0.000603*% | 0.000854%#* | 0.000880%x*
s [0.000289] [0.000288] [0.000287] [0.000293]

_45_



20174 9.26e—06* 1.49e-05%x3 9.96e-06 1.37e—-05%x*
[5.47e-06] [5.65e-06] [6.13e-06] [5.98e-06]
Ay -0.173 -0.303 -0.220 -0.331
[0.266] [0.275] [0.304] [0.295]
#2H 138 138 138 138
R-squared 0.574 0.664

7w das adzE xdd Ay (29 47, 48]0 Zov, adze 3
=
S}
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[¥ 4-20] 714 1, 4 ¥4 ALY (A9 = HF3, 371 S892H3}H PPP »4)

- OLS Tobit
s OLS Tobit | (e x A8) | (HEA A 8)
7 i & 0.290% 0.382s 0.301 55 0.357 %
(CCA) [0.157] [0.156] [0.108] [0.108]

=3 | B -0.0436 0.0145 ~0.0500 0.0159

W< | (FPSBA) [0.163] [0.180] [0.126] [0.137]
AAAANA 0.330 0.835 0.418 0.789s
(PPP B%) [0.266] [0.127] [0.267] [0.112]
=32 CAP or 0.0601 0.136 0.00323 0.0701
FoF R [0.0790] [0.0945] [0.0758] [0.0812]
A FAL 2 —0.245%#x ~0.720%x ~0.450%#* —0.773%5%
oy fra [0.0853] [0.183] [0.0766] [0.119]
ARAGTFE 0.171 0.108 0.133 0.0609
G725 F) [0.110] [0.0917] [0.114] [0.0892]
W 7z em 0.0967 0.0255 0.0957 0.0576
(5096 Z=7) [0.0731] [0.0604] [0.0631] [0.0519]
=32 W ~0.359s% —0.423% % —0.4205% —0.420% 5%
(1.8GHz =) [0.113] [0.107] [0.101] [0.0989]
199 2Ax% 0.000352 ~0.000464 0.000501 ~4.74e-05
") S (PPP B4) [0.000484] [0.000572] [0.000464] [0.000460]
HEHL ~0.000201%% | -0.000226%* | -0.000149% | -0.000182:

[8.85¢-05] [0.000105] [7.46e-05] [8.53e-05]
P 0.646% 0.558 0.470% 0.481
(ot RS A7 =) [0.126] [0.114] [0.0919] [0.0987]
x| o W 2= 0.237 0.169 0.270% 0.244%
lMa =7 [0.205] [0.209] [0.153] [0.145]
24 | qome 0.000824%3% | 0.00127#%x 0.0011 255 0.00140%
i [0.000210] [0.000312] [0.000197] [0.000264]
0.75 #x 0.178 0.626% 0.264%
13
s [0.229] [0.170] [0.225] [0.152]
0.315 -0.0746 0.189 -0.0325
1
e [0.278] [0.280] [0.251] [0.240]
0.504% ~0.224 0.355 -0.0652
1
AL [0.264] [0.234] [0.230] [0.186]
0.366 -0.202 0.162 -0.173
il
A [0.242] 10.231] [0.193] [0.170]
0.380% -0.217 0.302 ~0.0665
il
2 [0.204] [0.179] [0.204] [0.160]
0.164 ~0.574% -0.0229 ~0.440%
|
2 [0.331] [0.301] [0.293] [0.236]
0.332 -0.279 0.174 -0.209
14
AT [0.306] [0.262] [0.296] [0.229]
0.170 ~0.434% 0.0201 ~0.312+
13
AleTe [0.269] [0.226] [0.265] [0.187]
0.519 -0.174 0.451 % 0.105
51
2017 [0.348] 0312] 0.212] 0.196]
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e 0.0950 1.019= 0.0674 0.670
ekl
[0.489] [0.546] [0.455] [0.448]
#2H 5 138 138 138 138
R-squared 0.568 0.646

AN AdE agzE 3d8% Z23d= (29 49, 4-1019 Zom, 1z e]

[Z9 4-9] 7} 1, 4 &4 A= H5F3, 71 2283 OLS(E) 9 Tobit(+)
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[¥ 4-21]1 7V2 1, 4 &€ IAEY (B9 HE53}, 71 2283}, PPP P|RA)

ks OLS Tobit | 1z He) | 123 H8)
7 a2 0.193 0.202+ 0200 0.201%x
(CCA) [0.117] [0.115] [0.0782] [0.0783]
=3 | Zuga -0.0444 ~0.0605 ~0.0837 ~0.0955
W4 | (FPSBA) [0.125] [0.120] [0.117] [0.107]
AR A A7 0.555 1.049s 5 0.607* 0.944%
[0.377] [0.175] [0.334] [0.149]
=312 CAP or 0.0696 0.137+x 0.0533 0.113
Fo fF1 [0.0502] [0.0681] [0.0636] [0.0710]
ANTFAA A ~0.167%%x ~0.231 %5 034455 04345
N frE [0.0564] [0.0608] [0.0727] [0.0882]
ARG 0.0904 0.0865 0.0599 0.0405
F7R/EE ) [0.0669] [0.0550] [0.0724] [0.0533]
o pzeE 0.0339 0.00997 0.0457 0.0285
(50% Z7) [0.0519] [0.0377] [0.0449] [0.0346]
EREPpS ~0.220% ~0.189 ~0.253 ~0.220%
(1.8GHz =) [0.0861] [0.0705] [0.0771] [0.0679]
1015 ZAAA | -0.000343 ~0.000985+* ~0.000278 ~0.000683
& [0.000494] [0.000545] [0.000528] [0.000510]
HEI -9.66e-05+ ~7.01e-05 ~5.93e-05 ~4.17e-05
[5.12e-05] [5.34e-05] [5.47e-05] [5.00e-05]
PR 0.5025% 0.508 %% 03875 0.401
(RS A=) [0.0877] [0.0826] [0.0714] [0.0784]
LY 0.132 0.0933 0.209% 0.199%x
(1= =71 [0.126] [0.125] [0.105] [0.0966]
A [ gaue 0.000608+#* | 0.000603*#+ | 0.000854%#% | 0.000880%
LA B [0.000168] [0.000205] [0.000155] [0.000192]
T 9.26e-06 1.49e-05%x 9.96e-06 1.37e-05%*
[6.08¢-06] [6.76e-06] [6.94e-06] [6.73e-06]
0.412+ 5 0.332: % 0.302+% 0.238%
2T 01211 [0.103] 01231 [0.107]
0.250 0.247 0.140 0.161
A [0.192] [0.186] [0.168] [0.162]
0.355%x 0.255% 0.271% 0.224
AL [0.141] [0.111] [0.142] [0.118]
0.301 0.274 0.153 0.138
AL [0.182] [0.171] [0.134] [0.128]
0.231#x 0.144 0.174 0.126
AT [0.105] [0.0943] [0.109] [0.0963]
0.0679 ~0.0638 ~0.0615 -0.123
A [0.235] [0.208] [0.198] [0.175]
0.169 0.0941 0.0148 ~0.0211
—— [0.207] [0.174] [0.184] [0.156]
0.109 0.0534 ~0.00874 ~0.0300
2T [0.141] 0.116] [0.138] 0.113]
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0.263 0.0962 0.172 0.0981
1
s [0.269] [0.194] [0.144] [0.125]
Apagp -0.173 -0.303 -0.220 -0.331
[0.318] [0.326] [0.378] [0.353]
#4323 F 138 138 138 138
R-squared 0.574 0.664

s|AEA Ads adEzE 393 dades (19 4-11, 4-12]9 2o, 1zl

[2¥ 4-11] 7HE 1, 4 849 A= BF3}, 37 23 2H 3 OLS(#H)9 Tobit(5)
a# = (PPP W HA)

Adjusted Predictions of aformat Adjusted Predictions of aformat

28
|
25
|

2
2

1.5
|
1.5
|

1

Linear Prediction
1

Linear Prediction

5
|

0

1
dmhzpop_r_20

SMRA cca FPSBA

[2¥ 4-12] 7M1, 4 #4 A= U538, =71 S 2E 3 71532 OLS(2h) 9} Tobit(-)
2= (PPP H|EA)

Adjusted Predictions of aformat Adjusted Predictions of aformat

25
|
25
|

2
2

1.5
|
1.5
|

1

Linear Prediction
1

Linear Prediction

5
|
)
|

0
|

0
|

2. 7bd 29 dig 3AEY 2

H 29 A4S S8l 149 F% 59 2 FAMS Uld Logit ¥412 PPP
g % gol ual AdsE, 4 BEAe] Audy For B AFAR Polw
BEAS FI7E APt oy 1 A= [F 4-22]9F 2}

50 - . H 1 1_'_” &k



[¥ 4-22] 7}4 2 &4 3 AEY (PPP 2 A)

. i i =X
24 Logit 0ddEE o | RSP 5 | TSR THES)
o 1 2] 0.849 2.34 1.254x 350
(GCA, 71EASIAD [0.593] [0.707]
7] ~1.781 0.17 ~3.051 0.05
=g | FPSBA 7RARKD [1.120] [2.138]
BF ey ~0.962 0.38 1358 0.26
(CCA, 2AIAD [0.911] [1.452]
7 a4 0571 1.77 1.792 6.00
(FPSBA, AHFAIIAD [1.023] [1.575]
2 4] 0.845 2.33 0.755 2.13
(SMRA. AF7AISIAD [0.887] [0.921]
A A Y72 2,292k 0.10 —2.815%x 0.06
(PPP HA) [0.752] [1.100]
ARG Z 0.311 1.36 0.727 2.07
F7A/EF ) [0.442] [0.650]
=52 CAP or 0.0177 1.02 ~0.205 0.81
T fFE [0.533] [0.614]
24 | =2 g9 ~0.910 0.40 ~1.037 0.35
AT | (18GHz =) [0.570] [0.637]
A A ~0.0870 0.92 ~0.0108 0.9
[0.115] [0.126]
HEI ~0.000812 1.00 ~0.000583 1.00
[0.000486] [0.000556]
P 0911 2.49 1.491 4.44
(A A=) [0.809] [1.009]
P 1.813% 6.13 3.103 22.26
(19 A =7h) [1.009] [1.958]
s 1780 2353
G [231.3] [254.2]
#2g F 108 108

A A (CCA) B2 A8 Al S48 AF9 TA 7heA S 7
EAbg ApRto]l Aufell Fofd A Frretar, AlgFAbd A S Aefel Felst=
BY = o A8 Al ZIEAE AR Al o] Al AlFE BAAHL
2 ot g HAh 99, Hauvkd ded@ Ael(FPSBA) W2 A Al 53b

WA THsAE T1EARG AR Al el W= FolEaL, AlTFARY
A 7F 3 7§UH°ﬂ Fold o= sodus Ao yuy 29 =9 At vt
el Ags BT ol =% 2 4 7
Al 5] XiTQ] WAl s o] Hojdtla B 7P 29t REAH o gl x5
A 3to]tt,
ARG AATE AHEH, JAAGATIH ] ALFE s AFTL Fo=

- 51 - : _: , '_;.



rr

&‘5 L

om dehgid, ol AAZANAC FAGEE Fus A O An
]

7} Wolxar st Al Ae] FHolvl oy ¥ A 7] wEow FAE £ 9t
oMol = 7Hd 29 ASFS Y8 PPP B4 A ol W] £AS Adgetgoen, 1
A [7 4-23]17 2o A3 dAwbd o= PPP A $9F AA o2 g
o2 byt
[ 4-23] 7142 2 #4 3AEA (PPP 7| RA)

) i i =X
=44 Logit Od{ilggl};tio (7}%2%172‘1 4) ngats ?afio]
PELE 0.800 2.23 1153 3.17
(GCA, 71EA 2D [0.617] [0.765]

e ~1.881x 0.15 ~3.181 0.04
=7 | (FPSBA 7I=AKIAD [1.121] [2.192]
AE s ~1.100 0.33 ~1437 0.24
(CCA, AtAIIRD [0.909] [1.461]
e 0.367 1.44 1714 555
(FPSBA, AHAKIAD [1.200] [1.895]
PELE 0.835 2.42 0.746 2.11
(SMRA AR [0.899] [0.921]
A A A A7} ~3.914%x 0.02 ~4.900%* 0.01
(PPP ®.4) [1.646] [2.159]
73;343 0.273 1.31 0.795 2.21
@A/ 25 [0.441] [0.678]
=312 CAP or 0.182 1.20 0.00818 1.01
FI4 fR [0.536] [0.624]
Ry ~0.839 0.41 -1.021 0.36
Eﬂl (1.8GHz =) [0.571] [0.664]
T -0.105 0.90 ~0.0239 0.93
A e 0.118] [0.129]
HHL ~0.000862% 1.00 ~0.000608 1.00
[0.000492] [0.000553]
x| o1 2= 0.675 1.96 1314 372
(R A S A=) [0.806] [0.998]
P 2.190% 8.94 3.491* 32.82
(eI =7h) [1.124] [2.069]
2.62¢05 1.00 3.13e-05 1.00
10'¢ PPP [2.68e-05] [2.94e-05]
s 212.8 4863
A [238.6] [259.9]
#2Hd 5 108 108
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[¥ 4-24] 7} 2 &4 3AEAY (B 9= ¥©538, PPP B 4)

ke Logit 0ddEE o | RSP 5 | TSR THES)
2 4] 1.379 397 2.619% 13.72
(GCA, 71EASIAD [1.093] [1.321]
7] ~3.345%x 0.04 ~6.44]1 #x 0.00
=g | FPSBA 7RARKD [1.698] [3.046]
BF ey ~0.460 0.63 ~0.664 0.51
(CCA, A7FAI%ZD [1.060] [1.967]
Y 1.729% 5.64 3,033 20.76
(FPSBA, AAKIAD [0.943] [1.196]
2 4] 1.410 410 0.876 2.40
(SMRA ATAI92D [1.169] [1.588]
AA A Y72 2509 0.08 3787wk 0.02
(PPP ®.4) [0.834] [1.136]
ARG Z 0.459 158 0.609 1.84
F7A/EF ) [0.522] [0.689]
=52 CAP or 0.361 143 ~0.0134 0.9
x4 | TIHT R [0.688] [0.827]
BT [ =g -0.831 0.4 ~1.445% 0.24
(1.8GHz =) [0.725] [0.834]
HEI ~0.00114 1.00 ~0.00151* 1.00
[0.000633] [0.000788]
P 1.279 359 2115 8.29
(RS A=) [1.049] [1.300]
PELES 1192 3.29 4.301% 7377
(e]: 3 =7} [1.371] [2.576]
0.688 1.99 2713 0.07
AT [1.376] [1.666]
0.677 1.97 ~0.945 0.39
2t [1.439] [1.696]
0.0165 1.02 2246 0.11
AL [1.539] [1.428]
~0.701 0.50 ~3.465% % 0.03
AT [1.338] [1.465]
0.857 2.36 2186 0.11
A [1.631] [1.760]
2.628 13.85 0.769 2.16
2L [1.791] [2.208]
~1.476 0.23 ~7.401 0.00
2T [1.937] [4575]
N 3.002 6.737xx
e [2.413] [2.839]
#2 F 106 106
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[¥ 4-25] 714 2 &4 AR (A 9= ¥53}, PPP "R A)

. Logit Logit Logit 7} A
AEPERE\ DA . 2 .
=4 A Logit Odds ratio | (UF=x B&) | Odds ratio
7 oA 1.371 3.94 2,487+ 12.03
(CCA, 71=AAD [1.127] [1.374]
7w A —3.739s 0.02 —7.081%% 0.00
=3 (FPSBA, 71=AKIAD [1.872] [3.430]
BF gy ~0.743 0.48 ~1.136 0.32
(CCA, AfA192D [1.148] [2.037]
2 oA 1.436 4.20 2. 84255 17.15
(FPSBA, AFAIRD [1.126] [1.372]
e 1.702 5.48 1.403 407
(SMRA AHFAIEZD [1.152] [1.576]
A A A2 —4.499% 0.01 —7.1495 0.00
(PPP 2.A) [1.546] [2.073]
BARAGE 0.465 1.59 0.775 2.17
F7HA/ 25 F) [0.532] [0.823]
%5}4 CAP or 0.600 1.82 0.323 1.38
T R [0.707] [0.851]
A | =9 gy ~0.762 0.47 —1.438+ 0.24
AT | (1.8GHz 23) [0.692] [0.788]
I ~0.00126% 1.00 ~0.00173% 1.00
[0.000626] [0.000746]
LY 1.125 3.08 2.106 8.22
(ot RS AZ =) [1.068] [1.281]
PR 1.813 6.13 5.056%+ 156.96
(1™ A =7} [1.534] [2.570]
1.106 1.00 ~2.209 1.00
[} R =3
L e [1.542] [1.871]
1.286 3.02 -0.0220 0.11
d
2010 [1.639] [1.906]
0.369 3.62 -1.627 0.98
|
AU [1.570] [1.459]
~0.208 1.45 —2.726% 0.20
=
e [1.531] [1.564]
1.429 0.81 -1.066 0.07
13
g [1.867] [2.114]
3.238 4.17 1.787 0.34
5]
2014 [2.001] [2.907]
~1.041 25.48 ~6.756 5.97
5]
2015 [2.027] [4.687]
g 3.66e-05 0.35 5.20e-05 0.00
20164 [3.66e-05] [4.61e-05]
1.321 4506
ALZ=38
T [3.203] [3.987]
B3y 5 106 106
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ool A vimsRw HEA 4§ Aol 23 2ot Aoy o A EAY A
Folahe Fob Av) AG A FAke) AF By sbsAel Fs ool B
Hoz fold ke shdel FlHTh We] AFAGAT Felshs FuE =F
So Ao A ATl SA0 AR By bl Folut AoE
desol, AR felg e w4 gt @8, Autd Ae F)
WHom Fue Au) AQ A EAGAT Folshs Aol Sae AR
B TbsAol gasAw, AT Felsts Aol A AFe WA 7
540 ZoEM, B o BAHCR Fol@ e Ui
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[¥ 4-26] 714 2 &4 ALY (Fu A= HF3 371 8283, PPP %)

24 Logit 0ddEE o | RSP 5 | TSR THES)
2 4] 1.379 397 2.619% 13.72
(GCA, 71EASIAD [1.090] [1.244]
7] ~3.345%x 0.04 ~6.44]1 #x 0.00
=g | FPSBA 7RARKD [1.052] [2.762]
B gaura ~0.460 0.63 ~0.664 0.51
(CCA, A7FAI%ZD [1.266] [2.224]
Y 1.729 5.64 30335 20.76
(FPSBA, AHFAIIAD [1.067] [1.141]
2 4] 1.410% 410 0.876 2.40
(SMRA. AF7AISIAD [0.792] [1.288]
AA A Y72 2509 0.08 3787wk 0.02
(PPP ®.4) [0.818] [0.857]
ARG Z 0.459 158 0.609 1.84
F7A/EF ) [0.540] [0.675]
=52 CAP or 0.361 143 ~0.0134 0.9
x4 | TIHT R [0.557] [0.741]
BT [ =g ~0.831 0.44 ~ 1445+ 0.24
(1.8GHz =) [0.674] [0.666]
HEI ~0.00114 1.00 ~0.00151 % 1.00
[0.000586] [0.000752]
P 1.279 359 2.115% 8.29
(RS A=) [0.872] [1.217]
PELES 1192 3.29 4.301% 7377
(1™ Z7}) [1.136] [2.503]
0.688 1.99 —2713% 0.07
AT [1.170] [1.510]
0.677 1.97 ~0.945 0.39
2t [1.182] [1.495]
0.0165 1.02 2 246+ 0.11
AL [1.435] [1.301]
~0.701 0.50 ~3.465% % 0.03
AT [1.228] [1.504]
0.857 2.36 2186 0.11
A [1.407] [1.377]
2,628+ 13.85 0.769 2.16
2L [1.351] [1.948]
~1.476 0.23 ~7.401 0.00
AN [1.622] [4.579]
N 3.002 6.737
e [2.113] [2.413]
#AH 5 106 106
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[¥% 4-27] 7}H2 2 B4 AR (A7) 4= H538, 371 E82H3S}, PPP PR A)

. Logit Logit Logit 7} A
= SRCIP] . J .
=4 A Logit Odds ratio | (UF=x B&) | Odds ratio
PELE 1371 3.94 2,487+ 12.03
(CCA, 71=AAD [1.112] [1.349]
2 oA —3.7395 0.02 —7.081%% 0.00
=3 (FPSBA, 71=AKIAD [1.127] [3.095]
L o WA ~0.743 0.48 ~1.136 0.32
(CCA, AfA192D [1.212] [2.297]
ol A 1.436 4.20 2. 842w 17.15
(FPSBA, AFAIRD [1.072] [1.097]
e 1.702% 5.48 1.403 407
(SMRA AT7tARERD [0.960] [1.495]
A A A2 —4.499% 0.01 —7.1495 0.00
(PPP 2.A) [1.610] [1.629]
AAGE 0.465 1.59 0.775 2.17
F7HA/ 25 F) [0.541] [0.773]
%5}4 CAP or 0.600 1.82 0.323 1.38
T R [0.559] [0.712]
A |z ~0.762 0.47 —1.438%x 0.24
AT | (1.8GHz 23) [0.675] [0.640]
I ~0.00126% 1.00 ~0.00173% 1.00
[0.000605] [0.000718]
LY 1.125 3.08 2.106% 8.22
(ot RS AZ =) [0.958] [1.196]
PR 1.813 6.13 5.056%+ 156.96
(ol¥ A =71) [1.242] [2.483]
1.106 3.02 ~2.209 0.11
[} R =3
L e [1.606] [1.745]
1.286 3.62 -0.0220 0.98
d
2L [1631] [1748]
0.369 1.45 -1.627 0.20
il
2011 [1.467] [1.302]
~0.208 0.81 —2.726% 0.07
=
e [1.537] [1.544]
1.429 4.17 -1.066 0.34
13
g [1.911] [1.924]
3.238% 25.48 1.787 5.97
5]
2014 [1.832] [2.699]
~1.041 0.35 ~6.756 0.00
5]
2015 117501 [4.396]
g 1.321 375 4506 90.56
Al [3.182] [3.199]
106 106
ALZ=38
T [3.203] [3.987]
B3y 5 106 106
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B R4 AdE adze mdd A9e (19 41309 20 4 A AA44
AR QAR 5o AT HEG FAMoE, Be A AA A Fue A
473

OLS(#) ¢} 712 % OLS(%) 28 = (PPP BA)

Adjusted Predictions Adjusted Predictions

8

|
6 8
L}

Linear Prediction
4
|

Linear Prediction

2
1

0
I

T T T
3 3.5 4

o
&4l

T T
1.5 2 2.5
dmhzpop_r_ppp_20

ojHel= 7 39 AT& s PPP BA d ghel el £4& Aldsilen, 1

[¥ 4-29] 7}4 3 #4 3|AEA (PPP v|HEA)

OLS
ki OLS LTS
24 | o ana ~1.219% ~1.144
W HAZA74A [0.632] [0.711]
=32 CAP or 0.709+ 0.702%
FiT B2 [0.367] [0.395]
L] 0.389 0.134
(509% =3}) [0.165] [0.200]
=92 g9 0.192 0.648%
(1.8GHz =3}) [0.365] [0.383]
-0.137 -0.147
9=
3 [0.128] [0.169]
s ~0.000453 ~0.000255
e [0.000399] [0.000414]
2 o WS 0.271 0.842
(oFEl A g A=) [0.737] [1.131]
2 oW 1.4905% 0.637
(193 =7h) [0.553] [0.732]
e 0.00619% % 0.00390%
[0.00151] [0.00182]
5.28e-05% 2.84e-05%
3
113 PPP [1.64e-05] [1.65e-05]
i 275.7 298.7
=8
Gk [256.9] [340.6]
#ZH > 130 130
R-squared 0.227 0.161
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[Z29 4-14] 7}42 3 #4d OLS(E) ¢ 7F5 XA OLS(%) 8= (PPP v XEA)

Adjusted Predictions Adjusted Predictions
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[E 4-30] 7} 3

r

d ALY (9= 453, PPP 2%)

OLS
24 OLS | (Azx #4)
=3 | 34397123 -0.548 ~0.200
W | (PPP BA) [0.367] [0.454]
=32 CAP or 0.560% 0.565%
T R [0.327] [0.326]
m pEom 0.350% 0.0624
(50% =) [0.178] [0.198]
EREp -0.202 0.279
(1.8GHz =) [0.349] [0.346]
—_ ~0.000685% | —0.000823%x
[0.000410] [0.000373]
RS ES -0.222 -0.531
(PRl S AR =) [0.466] [0.517]
2] G 1228 0.607
(1= =7h) [0.422] [0.517]
0.00655% 0.00459%
ATE=
TH [0.00153] [0.00157]
7 3385 7 839
il
=3 2008 [0.746] [0.885]
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Abstract

Analysis of spectrum auction

design’s impact on auction revenue

Bae, Hyunpyo
Public Policy
The Graduate School of Public Administration

Seoul National University

Spectrum auction was introduced to maximize auction revenue and assure
efficient use of spectrum. There were lots of theoretical and empirical
discussions on how spectrum auction design factors such as auction format,
reserve price, spectrum cap and set—aside spectrum for new entrants serving to
those objectives in the real world's spectrum auctions. The conclusions of
precedent empirical studies were mixed. Also there were limitations such as
narrow subjects or not enough control variables.

The study aims to empirically and comprehensively prove the impact of
spectrum action’s major design factors such as auction format and reserve price
on auction revenue and efficiency by analyzing data of 4G spectrum auctions in
31 OECD countries, number of which was 52 and held between 2007 and 2017.

Firstly, to identify spectrum auction format and reserve price’s impact on
revenue, multivariate regression analyses were implemented, setting auction
revenue to the dependent variable, auction formats such as simultaneous multi
round auction, combinatorial clock auction and first price sealed-bid auction and
reserve price to the independent variables, and other spectrum auction design
factors such as spectrum cap or set-aside for new entrants and rollout
obligation, factors related to mobile telecommunication technologies such as the

vear auction held and the type of spectrum band, factors related to mobile



telecommunication market such as mobile revenue per capita and market
concentration, and physical and socioeconomic factors such as economic region,
population density and purchasing power parity per capita. Also, tobit analyses
were implemented whose left limit were reserve prices, considering the analyses
including some unsold cases.

Also, the study additionally tried to identify spectrum auction formats and
reserve price’s impact on spectrum auction efficiency. Firstly, to analyze
spectrum auction format’s impact on winner's curse, logit analyses were
implemented setting status of winner’s curse as the dependent variable, auction
formats as the independent variables, existence of new entrants as the
moderating variable, and other spectrum auction design factors, factors related to
mobile telecommunication technologies and markets, physical and socioeconomic
factors affecting winner's curse as the control variables. Secondly, to identify
reserve price’s impact on number of participants in spectrum auctions,
multivariate regression analyses were implemented setting number of participants
as the dependent variable, reserve price as the independent variable, other
spectrum auction design factors, factors related to mobile telecommunication
technologies and markets, physical and socioeconomic factors affecting number
of participants as the control variables.

The result of the analyses shows that combinatorial clock auction format
raises auction revenues compared to simultaneous multi round auction format.
On the other hand, first price sealed-bid auction format’s impact on auction
revenue did not show statistical significance. The result of analyses of auction
format’s impact on probability of winner's curse shows that combinatorial clock
auction format increased probability of winner's curse compare to simultaneous
multi round auction format when only incumbent operators participated in the
auction, whereas first price sealed-bid auction format decreased probability of
winner's curse compared to simultaneous multi round auction format in same
setting. Combinatorial clock auction format increased probability of winner’s
curse compare to simultaneous multi round auction format when only incumbent
operators participated in the auction, whereas first price sealed-bid auction
format decreased probability of winner’'s curse compared to simultaneous multi
round auction format in same setting. Conversely, when new entrants
participated in auctions, the relationship between auction formats was upset.

The result of the analyses implies that combinatorial clock auction format may
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maximize auction revenue as the format minimizes exposure of information
during auction rounds and prevents collusion, but the format also has some
flaws as the format’s complexity may increase probability of winner's curse
even in auctions only incumbent operators have participated. On the other hand,
first price sealed-bid auction format did not show clear advantage from the
revenue perspective compared to simultaneous multi round auction and
combinatorial clock auction format but increase probability of winner’s curse in
auctions new participants have participated.

Meanwhile, the result of analysis of reserve price’s impact on spectrum
auction shows that as reserve price was increased, number of auction participant
was decreased and auction revenue was increased, which showed trade-off
relationship between them.

Moreover, if we look at the relationship between auction revenue and control
variables, some other insights can be found. Auction revenue fell as the year
auction held went later, which shows that the value of spectrum may decrease
as one generation of mobile telecommunication technology using the spectrum
getting obsolete. The relationship between mobile revenue per capita and
spectrum auction revenue was not clearly shown, which implies that the theory
that spectrum cost is sunk cost not effecting telecommunication operator’s
decisions such as setting consumer price may be supported. Also, as mobile
telecommunication market concentration went high, auction revenue fell with
statistical importance, which shows that competition in mobile telecommunication
market is important not only for consumer benefits, but also for auction revenue
maximization.

The limitations of the study are as follow. The subjects of the study were
Iimited to 4G auctions held in 31 OECD member countries, which may limit
generalization of the study’s result. Also, the study implemented pooled OLS

instead of fixed effect panel analysis, due to occasionality of spectrum actions.

Keywords : spectrum auction, auction design, auction format, reserve
price, auction revenue, auction efficiency
Student Number : 2019-20036
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