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(Table 1) Internet Device Usage

Device Instant messages SNS Internet shopping e—-mail
Mobile 92.3% 64.7% 50.8% 74.1%
Wire 21.2% 23.4% 40.7% 81.7%
Source : “2016 Internet Usage Survey”, Korea Internet & Security Agency
(Table 2) Subscriber Growth Trend (unit : Thousand)
Type 2013E 2014E 2015E 2016E
Subscriber 54,681 57,290 58,935 61,295
Mobile
Increase rate 2.0% 4.8% 2.9% 4.0%
o Subscriber 18,738 19,199 20,024 20,556
wire 1nternet
Increase rate 2.7% 2.5% 4.3% 2.7%
Source : Ministry of Science, ICT and Future Planning (http://www.msip.go.kr)
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ratio)2] 27|12 ZAEtH(Han and Lee, 2016; Ji,
2015; Jung, 2010).
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(Table3) Type of Combination

Category Combination Type Combination example
1 Cellphone Wire Internet + Cellphone + a
2 Wired goods Wire Internet + IPTV or telephone + o
3 None Wire Internet only
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<Figure 2>} 2ol & 1370%, 4719 &3o] =&
Z AT} <Table 4>04 R v}t o] #F1&
W 9Fl.ekme 67, w2 U, TRk
17 2.04kme] 3705, TH-4+= ¥ 2.95kme] 3
Neso =2 P4 HAoH, 47 #+3 E5F p-value
7} 00012 23 Ao g Yelgth o= 1670
ol talAE YA R} AHIHE A&
frelgtk zbol7 ehtA] egtthar sijME 4 Sl
o, B dAFoae #o] =59 13 5&

s
FAoR BAe AAstLA Bk

Al

(Figure 2) Clustering Result on the Map

(Table 4) Clustering Result

Cluster Region Radius Log Likelihood p-value
1 Galsan, naeson, kwiin, sinchon, pyeongchon, pyeongan (6ea) 1.61Km 36,183.956 0.001
2 Kwangjung (1ea) 0 Km 30,299,248 0.001
3 Kocheon, ojeon, dangjung (3ea) 2.04 Km 8,919,909 0.001
4 Seoksu, bakdal, bisan (3ea) 2.95 Km 2,364,047 0.001
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T
of 2t TAWR ATFY MFH g, Axy A TN TS AR NIES Sen §
W HZ AER} SE2HE, olntE WY ujuj} Ago] =& vkd, 29 FH3L n A v F
= v wstgch AU 7%IE E0H o 2 =1 A &2 w145 vAd A
TAE B, HHUH] 7%EJIE o o HIE2 SARE mARIA FAA sA Aol
Zx2 Bgh Bk, 732,32 AR B AN |
(Table 5) Analysis of Cluster Feature

Cluster1 Cluster2 Cluster3 Cluster4 Average

Cellphone 45.40% 49.70% * 36.90% ** 45.90% * 42.90%

Combination rate Wire 43.00% 3530% ** 48.40% * 42.20% 43.80%

None 11.60% ** 15.00% * 14.70% * 11.80% ** 13.30%

Cellphone 0.46% 0.56% * 0.49% 0.49% 0.46%

Wire 1.22% 1.06% ** 1.12% ** 1.37% * 1.22%

Termination rate

None 4.42% * 1.76% ** 3.05% ** 476% * 3.72%

All 1.25% 0.92% ** 1.17% 1.37% * 1.23%

1.Preschooler (0~7) 7.60% 7.80% * 7.10% 7.00% 7.10%

2. Student (8~19) 16.80% * 15.10% * 13.20% 12.90% 13.40%

3. Youth (20~35) 21.60% ** 22.10% ** 22.90% 23.50% 23.70%

Raﬁ‘;’m‘l’;age 4. Middle(36~55) 36.90% * 34.90% 34.20% 34.30% 34.50%

5. elderly (56~69) 12.00% ** 12.10% ** 16.30% * 15.60% 14.60%

6. Old age (70~) 5.20% ** 7.90% * 6.30% 6.80% 6.60%

Sum 100% 100% 100% 100% 100%

1.Sedan 88.50% * 78.90% 87.50% * 75.10% 76.60%

Vehicle 2. Van 3.10% ** 3.30% ** 4.80% * 4.60% * 4.10%

registration rate 3. Truck 7.80% ** 5.70% ** 17.80% * 11.50% 11.90%

per household 4. Special 0.10% ** 0.10% ** 0.40% * 0.10% ** 0.30%

Sum 99.50% * 78.90% 110.40% * 91.30% 92.80%

1. 20PY under 1,907 * 1,499 1,229 ** 1,464 1,508

Apartment 2. 20PY ~ 29PY 1,725 * 1,419 1,213 ** 1,366 1,439

transaction price 3. 30 PY ~39PY 1,671 * 1,205 ** 1,007 ** 1,222 ** 1,337

per PY 4. 40 PY ~ 1412 * 982 ** 925 ** 1,174 1,238

All 1,742 * 1,348 1,181 ** 1,361 1,440

Apartment price unit : 10,000won, PY = 3.3m’
*: higher than 7% points of the average, **: lower than 7% points of the average
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(Figure 3) Apartment Transaction Price Top and Lower 30%
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4.3 Asdd siX|2n} XYY EM oz T HIUE Bagrirt
Ho| kY BN Fem R dlolB A Slsty] fel 2 FEF

HE 7 BAEAS A AT

431 =8 =24 2 5 m%;}]@% amae %ﬁ]ﬂ} Oii;;;z
=AY Y] B4 THEYM E2d T 2 AAsgom, 243 A <Table 7> B
€ 0ol A9 E4e U= HolHES F o)== upe} o] HE G TE glo] A BT
g zpo]7h A=A glshs Aolth v 914 A olgtEX Fo ujugrlr} R w9
R} AGHEE HAEE o8l EEF T 3 zo|v} Y= Aoz UehdT B AToA
AE el AH9H 545 veidle #E9 79 297 EALS JER)E WS = sy A
g zpol7t T, T A A ST AR AE3 S2H)Se =9 glo|ge 4} BEs
gl g & 5 e Aol of TUL BAEAE AN S AT B
AR ZF o AR vlFo] o3 Alo] So] Ay A9 7t 39 AYY H|Fo] ¢
7F A=A &l el 4 A" vl 7 F FEof Tha] QFIE, QFARE. QAREsIA] A
b EAREY S ST vH S AFTMEA(H)  Raigo] g w453 S2H| 8L ¢HoE
< HFHATS BTl THER Ao} YT E, o tla gt glo} AA| wlolE 47} BAle] a7

- fE ]

7F b2 dAsty BAMREA S AASE Z

p-value7} 0.102.2 HHIF HF IFER (Table 7) Analysis of Variance
zpol7t Qe Ao Z Uehgth gy =, (Apartment Transaction Price)

% Ltﬂ%‘, %Ld%‘s Zond%‘, =339 A5 27 7t Area Size F test value p-value
e AdAsha SRS AR A3t <Table 1. 20PY under 711.04567 *** 0.00000
6> o] HHTTS ALt Be ARTAA 2. 20PY ~ 29PY 84740987 *** | 0.00000
AR WFo] THEE frefd Aozt Sl= A 3. 29 PY ~39PY 43601472 *** 0.00000
2= vt 4. 40 PY ~....... 75.52477 % 0.00000

PY = 3.3m’, +:p<0.1, *:p<0.05, **:p<0.01, ***:p<0.001
(Table 6) Analysis of Variance (Age Group Rate)

Age group F test value p-value 432 ZEwaY siX[E21 X9 EM b
1. Preschooler (0~7) 2.11320 0.10101 z Q'F.-_I‘-Eﬂ 7311}
2. Student (8~19) 15.52414 % 0.00000 FHEAe] HAe 72 T A3 E A
3. Youth (20~35) 8.20273 ** 0.00003 &7 97 ST gl AAAATE A= Al
4. Middle(36~55) 274191 * 0.04305 E ARAoZ AHE = H Ao ZTHEAY 2
5. elderly (56~69) 20.35403 *++ 0.00000 A7} ABAA O] FEFE A= X 1] Y,
6. Old age (70~) 16.54918 ¥ 0.00000 A & oz g ddA B8
+:p<0.1, *:p<0.05, **:p<0.01, ***:p<0.001 Aoz Az 137§ =5 Aoz 3 BX4dy)

W
(9



de S ABAA S B3 <Table 9>2 B A 3f
o

bz o2 ATt Ag, FHEATEAE, FdddaAES A
0.201% 04‘11‘1&01qu 9??'& FEEATE Ava = SAb TEHE et FuuArE la e |
T AL, 04014 0.777E AGEaATE &3 Fobs 4 BATY 24 YEhA] &2 Hb 1]
ATk E 4 UTHNam and Kim, 2011). ©]o] w} A A& 37 Ux FHPHeoh AR A
29 AA A e A 54 Mot fofvd TEAY e Ae®E yEyt o A
FHBAE = AoE Uebgth W siAE <table 8>° Ao} HluwsjEH o F
= ARFIEE Al Estete] E43 Aol M= SolAMe] FEAATE HE w2 Ae & T A
T2, vAgelA daaA sl YEst M, ol= THSE sSolM 2FFIEE A&
53], vAd A& AA 174 WF FollA H A EA WEte] AV ¥ w5E 9
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= A& B4 e AlEselA Be Zlo] o7t AR RS =2 & e Zlojth
VoS HAFEh FHOE F4931 137] Foll o

(Table 8) Correlation Coefficients on Every Region

Termination Rate
All Cellphone Wire None
1. Preschooler (0~7) -0.067 0.046 0.305 * 0.117
2. Student (8~19) 0.106 -0.178 0.162 0.401 **
A | Ratio of | 3. Youth (20-35) -0.026 0.058 -0.079 0.233 +
G | age group | 4 Middle(36~55) 0.077 -0.224+ 0.151 0.383 *
E 5. elderly (56~69) -0.037 0.149 -0.335 * -0.359 *
6. Old age (70~) -0.193 0324 * -0.102 -0.506 **
| AvemgeAge | 0130 | 0164 | 0334 % | 0490
1. Sedan -0.057 -0.237 + -0.090 0.110
Vehicle 2. Van 0.005 0.168 -0.287 + -0.319 *
registration rate | 3. Truck -0.251 + -0.143 -0.405 ** -0.424 **
per household | "o il 0.232 + 0254 + -0.193 0252 +
A | wass | w267+ | 0316 | 0163 |
1. 20PY under 0.086 -0.079 -0.108 0.319 *
Apartment 2. 20PY ~ 29PY 0.154 -0.066 0.034 0.366 *
transaction price | 3. 29PY ~ 39PY 0.217 + -0.076 0.030 0.338 *
per 33m° |y oy - 0281 + 0,063 -0.007 0.407 **
an | eaz+ | w006 | 009 | 0410 ** |

+r>0.2, *:|r| >0.3, **:[r[>0.4, ***:|r[>0.7
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(Table 9) Correlation Coefficients

on Clustered Regions

Termination Rate
All Cellphone Wire None
1. Preschooler (0~7) 0.187 0.487 ** 0.540 ** 0.180
2. Student (8~19) 0.061 -0.187 -0.016 0.457 **
A | Ratio of | 3 Youth (20~35) 0.024 0.082 0.015 -0.296 +
G | age growp | 4 Middle(36~55) 0.184 0.009 0.149 0.545 **
E 5. clderly (56~69) -0.119 -0.146 -0.189 -0.470 **
6. Old age (70~) -0.413 ** 0277 + -0.286 + -0.748
T Average Age | 0241+ | 0024 | 0280 + | 0601 ==
1. Sedan -0.294 + -0.509 ** -0.422 ** -0.020
2. Van -0.112 0.129 -0228 + -0.406 **
Vehicle registration| - " g 0321 * 0.129 0346 * L0.506 **
rate per household
4. Special -0.344 * -0.154 -0.261 + -0.455 **
T an | 0419 = | 0453 % | 0540 % | 0336 %
1. 20PY under -0.084 -0.266 + -0.263 + 0.324 *
Apartment 2. 20PY ~ 29PY 0.013 -0.242 + -0.060 0.458 **
transaction price | 3. 29PY ~ 39PY 0.001 -0.360 * -0.138 0.368 *
per 33m° | 4 4opy ~ 0.123 0314 * 20,098 0.552 **
. AL | o0 | 0195 | 0066 | o058 |
+[r>0.2, *:|r| >0.3, **:[r[>0.4, ***:r>0.7
433 Zetndd sixiEn XHy 8Y d o3 AFE A7) ojfrha AEo|, ¢4 A
2 BFEA 2t ol thal A H SMGe} A g 2o whe
38N BHe WFE zte) dgaAs  AASHS AAEET B Jdes A A
BNy, 2¥e B3 SYHSE 2EHUSLE G AA e FAEAF A5, AT A
o =35l Aot A HF EA W] oz 3 574 W o] AEEATE U wot Q%’il‘f:’ﬂ
Agg ety 2% 5 Jopd, viAE AY & AARA ST <Table 10> AHRY 3,
S ASEY o Be 582 2 5 9S Ao At vldse] tist 7le dae B
A71E AYH B4 W4T ARREE A1 AT, V1A AN e A HL AR, obE
Lo WNE S BAeus stgch Anw BT AEzkeE AV A o Bed]
A BAe PHoR BRE R AABE T PAT HE RURTH vaHl o)
Balo] 438ty £& nlwstgor), 378 TIARA S AAstTh HA A A9EA W
dre THoE BRE FO| 7 YR Ao §  TUEE SARHS AT A, <Table 11>



(Table 10) Simple Regression Analysis Results

Wire None
Independent Variable 2 2
F (Adjusted R F (Adjusted R?)
Average Age 3.395 + 0.079 8.5 ** 0.212
Vehicle 2.991 + 0.066 0.739 -0.009
Apartment 0.267 -0.027 5451 * 0.137

+:p<0.1, *:p<0.05, **:p<0.01, ***:p<0.001

(Table 11) Multiple Regression Analysis Results

. ) Wire None
Regression Model Variable ®) ®)
Average Age -0.0533 -0.2443
Vehicle -0.4936 -0.9744
Modf?ll : Apartment -0.0002 0.0005
3 variabes @ @ 0-———-—" -
F 2.528 + 3.079 *
Adjusted R 0.1407 0.1822
Average Age -0.0542 -0.2311
Vehicle -0.4162 -2.1469
~ Model2 : Apartment -0.0002 0.0005
3 variables with dummy d y 0.0395 05976
(clustered=1, none=0y | _______ - _ __ | _ __ _ _
F 1.91 3.033 *
Adjusted R? 0.1150 0.2251
+:p<0.1, *:p<0.05, **:p<0.01, ***:p<0.001
o] HAAFL povalueZ} 0.08Z 0.05 7]1F 0= 44 BN Za} E9| U OF|El wiot ==
FrolshkAl ergko, mA g el theiAl= 0.0462
N N N 44.1 24 23t 29
Z R¥o] fofsH Usith. vwo= v &
HE ®B7] fal, 24 Foll tisl] weE ERd 245 #8 9A sHEAEA =74
ASE 1, 1894 &2 B¢ @ 008 &9 SatScan< &-83t 4709 FARH %3]'%
& grEasE Freke A EHe 2SR I R EAS EA3Th <Table 12>+ 2
o 1 A, AR AHE] frolskAl A THEE 5L S A3 dAoltt. 74 23
usto, nAEe] 4 p-value 0.037, A o] EAL aostd, IR =29 A9 3
g 225%% wFARIE gle Byl wis) o b SAEA AGo® wEgn|go] SRR nlAH
& A3}E Bk a7 el Ao Fobd A sfA&o] HIH
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SUEET|E 2AHAS 0|28 Z&0IEU HEREY x| X|H SEMei7
(Table 12) Cluster Feature
clustert cluster2 cluster3 cluster4
Cellphone High Low
Combination rate Wired goods Low High
None Low High High Low
Cellphone High
Terminations rate Wired goods Low Low High
None High Low Low High
All Low High
Preschooler (0~7) High
Student (08~19) High High
Youth (20~35) Low
Ratio of age group . .
Middle (36~55) High
elderly (56~69) Low Low High
Old age (70~ ) Low High
Sedan High High
Vehicle registration Van Low Low High High
rate per household Truck Low Low High
Special Low Low High Low
Apt. transaction price per 3.3m’ High Low
High : higher than 7% points of the average, Low: lower than 7% points of the average
o =tk Ao SHS B A o] ofmEnlu]  Eo] Basitis ojmjolt,
A, 43 BF vgo] B WLA £55F  US0o®, YR AA&T A9 54
o] =il sHYANAT} e TS MR 5 tlojee] dAAE 48] Al A, &
& 5o e UIBoE 5WE E4e pEA IARAL AT 9A, 2AE ol
2t7] oYL, R3S Aol AR 3FL A9 5A4S U= doleE9 o3 2
2 U ARES 2AT HASL HERG YTk ol7} QA s A8 BAEAL S
A BAL AdEes-65A) Mgol AY ¥T 1 AT vAFEE AT A A VS Y
s@zh Eak 55 nleo] dFHoR EE BIdde obvE F wjujrirt #ol't A
obE wjulziAe] 14 e Adom AAY o7k Yt ACE etk ol AHEE )
AFPA HIEo] =& AoE FAHEY TH4= A& AAAEE Fofl 7 TS ol A
UG vEETl AT Vs o= vAH & A 549 Ao7t e Aoz siHE s e
o] B v A A9 ajA o] Fol AAl &) W, A& AGH B4 7he] AwAo] gt
A&o] AL = UEbstH o= vde vl e & 4 k.
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(Table 13) Examples of Regional Marketing

Cluster Feature example
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Abstract

A Study on the Regional Characteristics of
Broadband Internet Termination by Coupling
Type using Spatial Information based Clustering

Janghyuk Park* - Sangun Park** - Wooju Kim™***

According to the Internet Usage Research performed in 2016, the number of internet users and the
internet usage have been increasing. Smartphone, compared to the computer, is taking a more dominant
role as an internet access device. As the number of smart devices have been increasing, some views that
the demand on high-speed internet will decrease; however, Despite the increase in smart devices, the
high-speed Internet market is expected to slightly increase for a while due to the speedup of Giga Internet
and the growth of the IoT market. As the broadband Internet market saturates, telecom operators are
over-competing to win new customers, but if they know the cause of customer exit, it is expected to reduce
marketing costs by more effective marketing. In this study, we analyzed the relationship between the
cancellation rates of telecommunication products and the factors affecting them by combining the data of
3 cities, Anyang, Gunpo, and Uiwang owned by a telecommunication company with the regional data from
KOSIS(Korean Statistical Information Service). Especially, we focused on the assumption that the
neighboring areas affect the distribution of the cancellation rates by coupling type, so we conducted spatial
cluster analysis on the 3 types of cancellation rates of each region using the spatial analysis tool, SatScan,
and analyzed the various relationships between the cancellation rates and the regional data. In the analysis
phase, we first summarized the characteristics of the clusters derived by combining spatial information and
the cancellation data. Next, based on the results of the cluster analysis, Variance analysis, Correlation
analysis, and regression analysis were used to analyze the relationship between the cancellation rates data
and regional data. Based on the results of analysis, we proposed appropriate marketing methods according

to the region. Unlike previous studies on regional characteristics analysis, In this study has academic
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differentiation in that it performs clustering based on spatial information so that the regions with similar
cancellation types on adjacent regions. In addition, there have been few studies considering the regional
characteristics in the previous study on the determinants of subscription to high-speed Internet services, In
this study, we tried to analyze the relationship between the clusters and the regional characteristics data,
assuming that there are different factors depending on the region. In this study, we tried to get more
efficient marketing method considering the characteristics of each region in the new subscription and
customer management in high-speed internet. As a result of analysis of variance, it was confirmed that there
were significant differences in regional characteristics among the clusters, Correlation analysis shows that
there is a stronger correlation the clusters than all region. and Regression analysis was used to analyze the
relationship between the cancellation rate and the regional characteristics. As a result, we found that there
is a difference in the cancellation rate depending on the regional characteristics, and it is possible to target
differentiated marketing each region. As the biggest limitation of this study and it was difficult to obtain
enough data to carry out the analyze. In particular, it is difficult to find the variables that represent the
regional characteristics in the Dong unit. In other words, most of the data was disclosed to the city rather
than the Dong unit, so it was limited to analyze it in detail. The data such as income, card usage
information and telecommunications company policies or characteristics that could affect its cause are not
available at that time. The most urgent part for a more sophisticated analysis is to obtain the Dong unit
data for the regional characteristics. Direction of the next studies be target marketing based on the results.
It is also meaningful to analyze the effect of marketing by comparing and analyzing the difference of results
before and after target marketing. It is also effective to use clusters based on new subscription data as well

as cancellation data.

Key Words : Spatial Scan Statistic, High Speed Internet, Internet Termination, Target Marketing, SatScan,
Clustering
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