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ABSTRACT

In recent years, various stakeholder have been actively discussing about whether mobile telecommunication
pricing are appropriate in Korea. Against this background, this study aims to compare the level of mobile
telecommunication user’s benefit versus telecommunication cost which is operationally defined as efficiency of
mobile communication service. The efficiency in OECD countries were measured by using input-oriented CRS,
VRS, SSBM and bootstrap DEA. The input variables are average mobile device selling prices, and mobile basket

prices. The output variables are the service quality indicators, and the utility indicators. The results of CRS,
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VRS, SSBM DEA shows that Korea has the highest efficiency among 30 countries. As a result of the bootstrap

DEA, the upper limit score of the 95% confidence level in Korea is ranked first, the lower limit score is 29th,

and the average score of bias-corrected efficiency is 20th. This result may be interpreted as resulting from the

imbalance between the cost factors of mobile communication service. This study suggests that various aspects of

mobile service are needed to be discussed in a situation where social concerns about mobile telecommunication

regulation are gathered, and provides policy implications for appropriateness of mobile telecommunication charges

related to consumer welfare.
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2 3R Fde] mAGhS dpidt 5 gl7] witel] gl 91°] CRS 2 VRSZ AHE¥l &84 4= 0 (7}
E 1. Input-oriented CRS, VRS =23 4]
Table 1. The equations of input-oriented CRS and VRS model
CRS VRS
17 S
m . minQ*S(Zs;-‘rZsj)
- + i=1 =1
ming— e ; 7;18’ ) subject to
subject to j; )‘jwij+8; =0z, ier;
E/\]L1]+b =0z, ISV N
Input oriented Z)\jxifrs; =z, =R
Z/\jr“-&-s =z, = ol
ZJI)‘J'IU —sf =Y, r=1,2,....s
o _ . j=
];/\ﬂzj S, =Y., r=1,2,...,s; /\j >0 i=1,2m
A =0 =1,2,...,n. n
! ! YN =1
=1
T G*Iw*sj (=54
Efficiency target 2z :xinfs,*~ =y
;L},,,:y,."-&-s:r* r=1,2,...,s

where I © {1,2,..m} and O &

{1,2,...,s} represent the sets of specific inputs and outputs of interest, respectively.

Only the inputs associated with I or the outputs associated with O are optimized.
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Table 2. The equations of VRS, SSBM model
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" m S
o, =mina, = Et; + Et:’o
i=1 r=1
subject to
7
Additive DEA Z )\JJ?Z7 < 1,' +tm7l 1,2,..,,m
model jmLize
n
N
E >\}er = yro_trrﬁr 1727'
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/\ tx, —9 =Y., r=1,2,...s;
>\j > O ji=12,..n.
1 & _
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Super-efficiency o mi=y
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ufj o] E’—Xu] ‘_% st 4 flrhs wAllA] vlaA
MRS 4 olon), W div] 38 =7] A, AR
T3 AA %94 A} Ao 7 EAe) o2 dt
TAEE WEL F e P myoR RE~EF
DEA7} glom, & = % B3] 284 ke &
4 WEE sl 284 %}Eﬂ FAA AT
= AAZ 5 glrk olol FEAER 584K 4
A& ok WA= ot 71‘:]'. A 1) el o
gl 2] HES A3 VRS 232 3k8ale] -84
0, (k=1,...0) & AXKRY 94 2) 6, (k=1,...0)
23E] Z7] Lo] TR RS AL (6], ....6),)
2 =Es] 98l AYHEEFA(Kernel density
estimation) 2} WP &-831c) oA 3) FAFE~
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¥ 3. HEAEH DEA A= A4
Table 3 The equations of bootstrap DEA estimator

Indicator Equation Indicator Equation
B
Bootstrap . ~ —% A
estimator -5 Z Bias bzask (0,)=0,—06,
Estimator of ~ ~% ~ ~% Bias-corrected ~ ~ — A A
< < . =
(1-a) percent Optan =0, =0,+b, estimator 0, =0 —bias,(0,) =20, —0,

Hghe}, o]7)4 B 1,000 o4} WhEEhe g &
Ashod, 2 A7l 1,0000 Fastsic) . sl
FE~EZ DEA $4& thy E 37 3k

. o7 A3

£ dell4= OECD 307 =712] o554l AH]
v]g- du] o]} Ho| digk &4 vl A+E
R Ecgz]fﬂ: CRS, VRS, SSBM,
bootstrap DEAE &8sk} DEA 232 oW 7%
o2 AEAS EF ]"‘"]”ﬂ =} Ed;‘]f‘oﬁ} AFEA
S

>

X ‘-_] 5]_040]: g}___t-“ Eodx’l?;]:___ A=E Azo
frAlshaA] 4l 3-—1—% FAisko R Fo T84S

th:}_ B o:]q_‘— o]E&zﬂ

«1 %Luﬂﬂﬂ J47P<1ﬂPPP)
W] Fablee] A% W] vl ool
bS] Al =9 5 B sk A4

oA ehFeA| AL ol= REF olsEal *]—Q“XMW 5
Al]g-0 & QIME= Fasgk 8|k whiv|e] 4
o= AFzAel mel M2 spAe] cleksly] wiiel 5%
7F 7 BlaE $lElM BEElE o] HSsh
Gartner market statisticst= 749 ¥ B33 wdr]E
TE3lo] H Foll 713 (Average selling price)S =
7P Al gk o]ef] - el = 20144 715 B
73 2 a3 S| AR E Y 84" 1y
sloict. 8 vl~7le] %9 OECD Digital Economy
Outlook 2015 AEE FH=xslglon] 20149 7|59
3k} dlole] AMEF Rl 30calls/I0OMB,
300calls /1GB, 900calls/2GB2] & 71244 w2}
Atk OECDelA= o] 554l o]ng 3} 4 dlo]
E] o] g2ks ulodsle] sek Zek tlek w7
At 1ol mE HHSFAE AR WS &
S5k e Ao vkl A F 2 dlolE o] &
71 FAE vkdEkA] E3lar Qlvhe A|Ae] EAls)
2, Akm 3] 2 7S kel 7R FalEe] gle
H F3kEF 2 Eﬂ"]ﬂ Helol v 85 ARE Algst
3L Q7] wseel] Aol g8l

o] ga} Helx mEHL| o]FAl ApM|~E T3
chekgh ghg-greel] ofs) AE 5 7] wEl™,
o] tlE](proxy) 3 4= U A= A ZEE ARIAPL

¥ 4. 45 9 2w 24
Table 4. Input and output variables
Indicator Variable Source
30calls/100MB (USD,PPP)
Mobile baskets price 300calls/IGB OECD
(3 indicators)
Input Variables 900calls/2GB
Mobile phone price Premium phone (USD,PPP)
. Gartner
(2 indicators) Basic phone
4G download speed Opensignal
Service quality
4G GSMA
(3 indicators) coverage
Output Variables Wireless broadband subscriptions OECD
Reliance Micro Moments Google
(2 indicator) Reliance Google
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Table 5. Descriptive statistics

Variables Average St.d Min Median Max
30calls/100MB 17.591 9.183 8.067 15.135 49.05
300calls/1GB 36.568 17.930 11.563 33.153 82.6751
Input 900calls/2GB 48.125 26.701 17.852 42213 131.750
Premium phone 471.172 122.023 307.764 434.958 812.733
Basic phone 115.632 39.588 68.186 99.943 211.534
4G download speed 17.467 5.853 10 16.5 36
4G coverage 0.740 0.208 0.245 0.759 1
Output :Z::ifi;sﬁg;:adband 75.001 27.010 32.907 68.223 131.58
Micro Moments 31.293 7.546 18.556 30.0556 53
Reliance 53.133 12.550 35 53.5 93

Algshs olssAl A &8 AEE wkedstast
gtk o]5-5Al 4 SHe A WaEs AA 4G
T2 = 454G Actual download speed), 4G 7]H
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83190t
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E 6. ¥9 %% CRS % VRS DEA ¥4 A7}
Table 6. The results of input-oriented CRS and VRS DEA
Country S — - Cause of inefficiency .
PTE SE

Australia 1 1 1 CRS
Austria 1 1 1 CRS
Belgium 0.637 0.747 0.853 ] IRS
Canada 0.977 1 0.977 ] IRS
Czech 0.345 0.489 0.705 o IRS
Denmark 1 1 1 CRS
Estonia 1 1 1 CRS
Finland 1 1 1 CRS
France 0.848 1 0.848 [ ) IRS
Germany 0.643 0.688 0.935 o IRS
Greece 0.476 0.599 0.794 @ IRS
Hungary 0.411 0.485 0.847 () IRS
Ireland 0.802 0.804 0.997 o IRS
Israel 1 1 1 CRS
Italy 0.866 0.866 0.999 o IRS
Japan 0.779 1 0.779 ] DRS
Korea 1 1 1 CRS
Mexico 0.554 0.56 0.989 o IRS
Netherlands 0.818 0.818 0.999 ] IRS
New Zealand 1 1 1 CRS
Norway 1 1 1 CRS
Poland 0.449 0.563 0.797 o IRS
Portugal 0.582 0.582 0.999 o IRS
Slovakia 0.412 0.53 0.777 o IRS
Slovenia 0.512 0.701 0.729 o IRS
Spain 0.802 0.835 0.959 o DRS
Sweden 1 1 1 CRS
Switzerland 1 1 1 CRS
UK 1 1 1 CRS
us 0.713 0.723 0.987 o DRS

CRS : 12

Average 0.787 0.833 0.932 IRS : 15

DRS : 3

3o 4714284 (PTE), 18] TES} PTES &
43 5F2 E84(SE)= vEhdth CRS 2 VRS &

e 0 1440]e]

e 7, 14l

Ik 284 Ao Hriwe] 1874
041:]__“ 61—7:]]24

=758
< 3t 0.833, T FEESAL 09328 Fu 7

Ao &84 5 vlav) o]
< 7RIt} Hubd o2 VRS

382
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Janrhs o]
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5 glr) w3k w)ES Y99S v ESA 4wt 1870

71 157 ke Ve &
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Aol 370 T T
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E 7. SSBM ¥ Bootstrap DEA A3}
Table 7. The results of SSBM and Bootstrap DEA

SSBM Bootstrap DEA
. 95% Bootstrap Confidence
Efficiency Rank B1as—.c (?rrected Bias St.d Intervals
efficiency
Lower level Upper level
Korea 1.231 1 0.705 0.294 0.357 0.412 1.637
Estonia 1.205 2 0.761 0.238 0.281 0.524 1.636
Norway 1.149 3 0.862 0.137 0.133 0.726 1.294
Austria 1.144 4 0.746 0.253 0.286 0.493 1.501
Denmark 1.124 5 0.759 0.24 0.288 0.518 1.616
Canada 1.076 6 0.946 0.053 0.047 0.893 1.176
Finland 1.065 7 0.705 0.294 0.349 0.411 1.564
New Zealand 1.058 8 0.732 0.267 0.341 0.465 1.629
Sweden 1.058 8 0.717 0.282 0.342 0.434 1.603
UK 1.033 10 0.874 0.125 0.135 0.749 1.453
Israel 1.027 11 0.887 0.112 0.124 0.774 1.485
Australia 1.022 12 0.861 0.138 0.171 0.723 1.557
Switzerland 1.018 13 0.94 0.059 0.061 0.881 1.26
France 1.009 14 0.949 0.05 0.049 0.898 1.153
Japan 1.002 15 0.732 0.267 0.333 0.466 1.625
Italy 0.619 16 0.816 0.05 0.057 0.766 1.031
Netherlands 0.609 17 0.776 0.042 0.053 0.734 1.017
Ireland 0.586 18 0.764 0.039 0.05 0.724 0.962
Spain 0.578 19 0.776 0.059 0.092 0.717 1.161
Germany 0.469 20 0.66 0.027 0.037 0.633 0.793
Belgium 0.452 21 0.725 0.021 0.027 0.704 0.877
us 0.445 22 0.66 0.062 0.104 0.597 1.183
Slovenia 0.411 23 0.682 0.019 0.019 0.664 0.761
Poland 0.367 24 0.539 0.024 0.027 0.515 0.654
Portugal 0.32 25 0.557 0.025 0.041 0.531 0.767
Slovakia 0.288 26 0.515 0.015 0.017 0.5 0.588
Greece 0.26 27 0.585 0.014 0.023 0.57 0.728
Czech 0.255 28 0.474 0.015 0.017 0.459 0.539
Mexico 0.232 29 0.538 0.021 0.025 0.517 0.665
Hungary 0.195 30 0.471 0.013 0.024 0.458 0.611
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