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ABSTRACT

The Korean telecommunications market has been expanding swiftly, these days, to be
saturated. In this environment, the upcoming mobile telecommunication market, where 4G
service was introduced this year, is becoming more substitutive and competitive. Thus,
the demand forecasting of 4G service is very difficult, while it is critical to market success.
This paper adopts a multi-generation diffusion model to capture the diffusion and substitution
patterns for two successive generation of technological services, 1.e., 3G and 4G mobile
telecommunications services. The three parameters, i.e., the coefficient of innovation, the
coefficient of imitation, and the coefficient of market potential, used in the multi-generation
diffusion model based on Norton and Bass[11] are obtained by inference from similar
substitutive relations between older and newer telecommunication services to 3G and 4G
services. The simulation results show that the Bass type multi-generation model can be
successfully applied to the demand forecasting of newly introduced 4G mobile telecommunication
service.

FI/E : o] FFAAY, FodZ thAt FAny, 44 o] FFAl Mu]x
Telecommunication Market, Demand Forecasting, Multi-Generation Diffusion
Model, 4G Mobile Telecommunication Service

*

kk

skokosk

sreesta 7ot
IST 271999
AR, s 3o
2012\ 01¢ 18‘” A, 20129 049 249 AASEE F 20129 04 259 Al EA.



64 FAAAYELIA ALTH A2%

Sguehe] o] FFAl AH A 19884 7
oldz g Whao g 2L =Eo] 199%6d 1
4 AA Hx2 A" WA CDMA 44
27 A ZHE QT o] 24T W] 9] o]
&2 Au)z=ekar s 20051955 WCDMA
52 cdma2000 1xEV-DO 2] ¢] 34t o]
TEAl A 2TF EEo] AR7AA] A2
B ek 1k o]EEAl AHl2 ZEe)At
S n g o7 Z7ksle] 01149 8¢ 7|F
o= of 52wk ol fukslar lri1]. o]
B feue & dren 2 FARA o=
ol AMul~ 7FAF F7HES W 5% Yol ®
%ﬂﬂ%ﬁgﬂ% 2—}2&5 o] 27} A
o

o]aa} A@Loﬂzﬂ HT AN o)FEA A
27k AN S AT oF 7] Aful 2 7
1 dolg dE&= 5 der] gl

7 o]

.
M?l S oEEAAS Fel Az
AT O1BEA ANz AR dEo
2 Bt 93 9

oJBEA7|E] BA Y Ayt 3

Al Mulseke 71

b, Algt Au| 22 RE A EFA FEE
T AAPEE 45kt Wel ARgEo] &
@ An]2o] tidk Bass #4F ZE[5]0)u
Fourt and Woodlock®] 7] 4G 41|~
A= 5HA O}bq olel Au] (e Al
]/‘1 71 "WV\(‘EL

[4], Jun et al[8], Jun and Park[9], Mahajan
and Muller[10], Norton and Bass[11]2] <3
Eo] 2842 F gled, ¥ 4= Norton
and Bass[ll]«] ATE ZO R AG AH)~
St} Norton and Bass

?i.ﬂ A3 M= 4
of AAFo] FAIHUA 7]EE] AFol A
Hol 7k AR S Ry 7P 9 &8
i Qe tiEA Tl EkE o)) 2

Oﬂ:ﬁ‘* AG /ﬂﬂ]/\,] 7]%4 5/\4 2UDSIE N

2. A+ WY E

Norton and Bass E3&o] 7]&2H9 A%
Al A A7l 1ol digk diA Y
U AREAE BAG neF £LAF 2T

ojA gk, oju] 7EdAe oje] 74A] AH|~
&4 E(attributes) FolA F23 & 7AW
< MR mgolehs A E 7HA AL girk



A SRF S BT

E

Wl B4 AulsE ole] 7b hepd A
M SAE o Bol B3EA, deoly A
F&%, o]B4, 47 Fo| @] 9

A wE A dnA A AFE ] o,
oJEo] o|BEAS F4 FRA0R 17
93 QEH) T, o SEA Aule] 3
Supgeld o5 £AE0] BF L& SER
Agels AL of FAR8 A

X X o
&
A

Askshe Aol 27 SHe FohAAH,
VoIP Aul2: Z7)9] B3EA&Y S 23]¢
golArh w3 71l 2G4 3G, L}o}
7h mupEES R AFHE A
slele T 852 23| l‘__fo].x]T‘:_ 54_/})1
= DA mEbs, @449 FedEs
A et B4 MH|A EAES 17
s J o7t 9ok

W}F/W 8,

9] Norton and Bass &< F 74| o]
ol disl &8 A&t F

X

23 4G Au| A2 A3E
= 5wl Alo] AU 41 5 Q)
1A 2 KT9 LGU+el A= Fui7h 7Fs e &
£ 343 24 Yoy g
= %_1 24 AlFe v,

EE ojeh 2 54 B dloE, dlojE A

S 44T ol E S Al Myl TEdAE = A5 65

A2z B7E 5 E 46 Avl2E P

= 71& 2G/3GeE 2114 ]lE
BF Adslke Aolgta 7P
<] H

L o o
ol
o _1“
a2
o
fr

P

il

Norton and Bass %3]0l
D AT AR 2EA AL
&k 71 AH|=RE
01]‘1 2G/3G o] FEAl AH]

oy = e
g~
- FPN

e e

I lox
)
o 2
=)

ek
1o

©
ot
O_L4

2
é
F

41: Eﬁ |l

1A
3}3—’ T+ 719 Norton

o
=
[
Wl
S
A
>
=
oo

=
o9
)
7
3l
ofh
tlo
r >
ox
_O‘L
2
ful

2.1 Norton and Bass 28 712
A<k vle} 7+o] Norton and Bass 28
|& MH|2 (2G/3G AR]&= e 74 %
g AEYl Mujz)el] thE] Al AEjA
(4G Mulz=)7F EdS w ATF Fo7F

rlo
N

Tt A=4 -’FE Ack= 7Hgete Alat
2 A FoE sAlel adgske hAdg &
AP (multi-generation diffusion model) ]t}
ool Wik oS KL o A3

V() =F{t)m1—F(t—7)], t>0 (la)
Y, (t) = By (t—7) [my+ F, (£)m,))], t>7, (2b)

F(t) = Lmexpl= (b o )] Li=1,2 (3¢

1 q
1+p—lewp[f (p; +q,)t]

i

tot<nd W E(t—7)=0

Yi(t) @ tARelA 7]E AEl=e] A T}
[ 5

Y,(t) @ AR elA A

R

A3t Awlze] w4 7}



66 FAAANELIA ALTH A2%

7, LA AEIATE ARl m=E = A
py 71 ARz AlA I
q * 71 AH| 2o A
m, * 7]E A 229
py A AHl=e] HAlA I
g, * ATF AH] 2] B

my ¢ AT A2 B 7R LS

I'\)
[
=z
=
g
3
QO
3
o
vs]
[\V]
(/2]
(/2]
|.

ogk
lo
=
>
&

Norton and Bass =82S &3 Ay A4
29 NAFEE A& s 71 A

B A $£28 o =3ed a8 A Py 415

Do G mys FAATOF ST} ouf 671 Al
Norton and Bass
obXit}, whebA|, <1
'

AA Aee AnE

ol o5 Agwr
% 1>3} 2o 74]-’?94
8l kel FAE U (Analogical
diffusion estimation)< A&} TH3].

A A dAC A= 71E A= 7R
o AAE AR EHE @Y AH] 2 Bass 23
& ARgste] 71 A2 AlF p, g mE
b=k o] W 3k p, ¢, m Norton and
Bass 2¥A p, ¢, m 2 AHEET @Y
AH] 2 Bass 23} ol 4L ofefjol itk

SECIE R S
zﬂ %

Nit) : tA A S An| o] FA 7}

favs
3
=
TJ

Q7 %
p A A2 HAA%
g Sl Aulze] mus
m A Anze) @A) 7R REsHA)

= H| A &~ =X
lE Mulx S = ME~

(p=prq=q.m=m,) JIQIR} £ R}

Bass 28

A\ 4

SAF MH|A FERARY|

= gz

EIVAEIPS
bl & A2

Norton and

Bass =&
TAEE

NT Mula AR

(P> @y ™ys Doy @y My)

(a2 1) Norton and Bass Z&9| Al
F=XN X

T HA dAA 7] AH| 29 AlAf A
vz A sfedo] FARgE Alellell sl Norton
and Bass 282 A5 p, ¢ My poy Gy Mo,
o] FAAE AbEFTh ol @Y AnH|x
Bass 23 % Norton and Bass 2382 A4
& FA7] A8 AAY A AR 2R
29l EViews 41 AZES||E T3 nAg
] 2 A% ¥ (Nonlinear Least Square, NLS)&
&ato] Al FEAE =SS

U}X]”L D‘rﬁl]OﬂH# A A g HA O

AolA =A% A
Norton and Bass &

|

FAAAE vigoR
U 671 ATE =, b,
@, My Py gy Myl AT FARXE AFES
A Hck A AA QA A et 7]E An] 2]
A p, ¢ me FAAE IWZE p, ¢, m,
o] Frol Hm, F WA @A FAF Al 2R



THA 2

-1\°l
2
!
ofl

FASEA p 3t opy, g3 ¢ A
AHs 4G AH) 2ol S gEtes
32 s FA43HA "k o, Al

229 F7F A A E Y= m,

AR my 2 om, o] A v

iR wkdete AL FErh dvka &

B4 Al AG Au) el g F7F A

o g w¢ A 7Hdsksih

A 27l A A npe} 3Eo] At Al

sl s 4G A 2=9f dinl s = 7]E ()

AU 2ZA 2G/3G o) F Al Aok 4l

Za4 QY MB|AS A aeldte] <

S o2 AG AP Al

TFREE d237] g8 FAFem <28 2>

#+o] Norton and Bass 282 74

o
e

& oo

=2 =

WA At 4G Myl sel] BSshs 7€ A
HI 224 2G/3G ©] 54 /‘W] & 13
tha, olob ARG Abel=A 4l 3} A H]
Aol Al PSTN 8] 27} VolP /\1 Bt
)= Abeloh 2a1g QTEUL AHA A }01
Al 7]1¥ xDSL, LAN, HFC A8]2~7} FTTH
Mulaz Jgehs AHEE & 5 AT A4
Ash Au|zo o] g Abels 2HAE A
et Ml 54 F VolPeke Ak AH]
25 Foll All-IPol o §h F-7bAn| A A3l

F

[ )

FA ARFAE 9] A=54Q1 [Agh vpAR] HeF
o|lom, xad QY Al A2l 3} A
gl FTTHeR=S At ARjaE E5 HIOlEi
A% Sehs Mula 540 ddE = 4
ol t},

= A9F 4G AR]2E 7)€ 2G/3G °l 5%
Ao vE a7 A 2 &% ol A
H|2 EAJo] VolP9} FTTH Atel 9} f-Alsich

]
oo
r01

) 44T o] EEA A2 QIR £ S 67

&k A9 4G Mu) el gs-
MU ARA a1 QY M)A
oh, ol AR Al AfH] 2o
QJIEMl Au] 27} o] 5 gl 2t
do] ZshettE ono]t}, o]}
o] AsEAE 7H AR
Au| 27} o] E 7 st Au| 2~
g3k

=

=

¢
o

ol
-
rir

X

N
Y
N o N g

il
J

D

Ja N

flr o
1 Ho

2

€

=
©

) % ok
oM
o 2 of
i o
2

=L
ot rr M-

TAL Hetabe
* PSTN—VoIP

e XDSL—FTTH

Norton and BassZ& 1 Norton and BassZ& 2
(2G/3Gol S&41—4G) (214 AHU—4G)

2G/3Go| &5 4l =% 2l
— 4G MH|A — 4G MH|A
ek Thd R = ek 7t R 5

4G Mu|2 7t

(O3 2) 4G ME[A AZTE oS 2

A AG A9F Au| 2o g $ets
u]/\ 24 2G/3G O] EEA Mu)~ 2
RTEPL Au] et 75l o
<Y 1>9) AFFAEAE S
A 22-2G/3G A B2 E 4G AH) 2~
VEJ Ul AU A’ T 7}A] A
t Z}Zbe i3l Norton and Bass
A7} Axlatadth. o) & A &
£ @83kl 201297H

o =3t

NG RS

=

T 7HA

.J‘O
al=;

A=



68 F=daAd SR A A17H A2%

3. A+ A3

4G AH) 2= AHTRE P55
Wiy 20106714 W= o]sE
7F4AE 4 1967dFH 201087k A
PSTN AH] 2~ 7}912F 47 200616 2010
7HA A% VoIP AH1 2~ 744AE 47, 20015
99 5E 2011d 3Y7HA] 23 AUl AH|
229] xDSL, LAN, HFC % FTTH 7} 7]l
gk 2718 7R 5 &8stk

3 19
A8~

> Ho
o

i

3.1 Norton and Bass 289 A=+

23 zn

2G/3G ol'E Al A 2AG AHIA H
N-4G TEf Yl Au 2k Al
235 7Hgste] AA 4G 7FiAE

b <z® 1> AsFAAAt

A= ol <F 1>oA <E 5>

R

e oA
of
- ro
K o
b <

% e =

foon 4y 4 orx
R L O

o

(E 1) 2G/3G o|3&4 Md|A Jielxt
9| Bass Z¥ A+ £ &1t

(E 3) PSTN— VolP &=t FAAEI2| Norton
and Bass &Y Al Fd Z1t

A | FAA  |Std. Error| -5 A% | p-#%
pAl 0.0014%4 0.0002 94364 | <0.0001

¢ | 0212846 | 00068 | 315139 | <0.0001

my | 2,4053,589 | 2682487 | 89.6690 | <0.0001

p, | 001419 0.0029 | 49620 | <0.0001

¢ | 091179 0.0622 | 146491 | <0.0001

my | —8241,959 | 839,939.9 | -9.8126 | <0.0001

(E 4) xDSL, LAN, HFC—FTTH &2 A}
At{le] Norton and Bass 28 A%
=y Zo

A%| F3A |Std Eror |t-5A%F| p-#&

p | 0.065186 0.0041 | 157625 | <0.0001

‘) 0.00482 0.0323 | 01493 | 08818

m, | 16,181,478 | 1,658,233 | 9.7583 | <0.0001

Dy 0.0063 0.0036 17651 | 0.0827

A FA4A |Std. Error |[t-SA%| p-#

o

p | 0021557 | 0.0121 17689 | 0.0930

q | 0021742 0.0301 0.7221 | 04731
m, | 9455410 | 11,166,799 | 0.8467 | 0.4006

(F b) FMANSt—0|SHE M3 FAAE S
Norton and Bass 2& Al £3
Z ot

A | FAHA | Std. Error | t-FA® | p-%k
pAl 0.001138 0.0005 2.3778 | 0.0206

q 0.16307 0.0347 47003 |<0.0001

m, | 48654,859 | 28685973 | 1.6961 | 0.0950

q | 0192928 | 0.1045 1.8459 | <0.0001

p, | 0011074 0.0088 1.2623 | 0.2116

m | 59,999,998 | 14,741,789 | 4.0701 | 0.0007

¢ | 0111911 0.0138 8.0920 |<0.0001

A FAA |Std. Error|t-SA% | p-#

0.061789 | 0.0092 6.7079 | <0.0001

D
q | 0005912 | 00307 | 01925 | <0.0001
m | 17,000,007 | 1,305,423 | 13.0226 | <0.0001

my | 47,631,328 | 53,353,166 | 0.8928 | 0.3755

b

9 <E 1>olA <E 5>7HA 9] A=
% Norton and Bass 289 A4+=

7] S8 AREHEH, FE fAEE R
g3, 6, 121 <3 1>9] 2G/3G ©]
EA

N AEIA 7EIAE 429 Bass 2 Al

4

14
1>

oft

Ol

o ot o



ERRIERA R

Ao} <HE 3> L <FE 4>9] A AH| 29
gk frapabE] 71S1AF F=olell tigk Norton and
Bass 28] A+ FAXE elst] 2G/3G
o] 5E Al AH|ARHRE AG Au|2=R2 9] 7FiA}
Ag FRE dS317] 98 Norton and Bass
mgo] A FHAE EESITh e <& 2>
QTEJUl AH] 2 74)daL 429
FAA 9 <F 5>9 FAF A

47 3}= Norton and
Bass 239 Al FAAZRE 4 21%

A

{Hjsze) e 7}

U2 = dS53t7] 913 Norton and Bass
2gol Ag FAA E=F AFssien o
A= <E 6>3 2

(E 6) Norton and Bass 28 2%+ £3

Z2nt
g 2G/3G ER eSS
o] & FA—4G JNEY—4G
P 0.02156 0.06179
a 0.19293 0.00591
m, 60,000,000 17,000,000
P, 0.19401 0.00741
% 0.23151 0.00414
m, 5,000,000 2,000,000

2G/3G ol & FAlolA 4G Au] =2 2] o]
see g Norton and Bass AFE 4
a7] 918l 71 2G/3G Anzel g Al
Py ¢, mye <3 1>9] Bass =89 AFE
O R ARG At AG Au] el dig
A & pe <& 3> 2 <E 49 F 71X
AL p, 3 p, o) HitH ol wet p, 3

718} W29k FA R FAFAE, Mu]s 27

S 44T ol FSAl Ml TdA 5= S 69

A S B <E 3> 43 5, 9
Ul dst2e] [d3te] wiA" o] 7] &3
A Mol 4G %7] vHAY 43 FAks
= A4S ndste] <iE 3>9 p, 3t p, o HE
o E Hg3te] p,o FE FA4sIATh

8 GA <F 3> L <HE oA ¢ F
8 AAE wgel wt g $x9 oF 4u)
7} Hojof sttt ey, A FTTHZS 7
3o Melo] ofd FxAA M3 71Yo)
o]Fo] AL, VolPE= PSTNe| Hla} &3 &
ol A7t ok A AG AH| 2~ QFo]

3Gl Hlalste] G a5Al A 5 AL

S FAe <E 5> fAMNEE FEtl

A fARE AS p o o



70 FAAANEGI A AL7H A2

fol

=

=
Ao 07 E g, FA ST
<3 6>9] 5 71A] #o] siEelel] vig Norton
and Bass 2.8 9] Al FAAE AME5lY] g
T 537 4G ME 29 AR = ol E )
B <E T3 ATh |, 4G AHzE 2011d
109l A= gloy, Wy oSz 4
371 Slste] 20129 19 2AAC
thal 7pgstal AkEeQivh AFEZA A 4G A

&
w
[
o,
offt
offl
>
N
N

°
>
©

o
o
3
2
N
S
>
(o)
>

LTE 7} 4 7725 Aud 40 1
Zo] 7hed Aolt}, AdHEALYE T
AR g w2R[14], 20129 3 o
2 LTE 7F4#F 4= 3467 Holw, wj<d 70
~80nt ] SUFAIE Kol
9 AR T 2012 2 V]S o 21,0668k
o E=gd Zlo® oFHry Eg LGU+

Kl
30
aw
=
I
>

(E 7) 4G ANETE o&X|

O x4
s 01%2;\31&1@ 1551;;15 4G At
2012 | 10736706 | 5M617 | 11281323
2013 | 2LI6A792 | 108873 | 22253506
2014|  30642600 | 1629291 | 32271981
2015| 38765443 | 2164100 | 40929543
2016 | 45300797 | 2691599 | 4308239

4. 24 2

B oAve A2 ARA Auast Az
4G O1BEA Aulze] BF A RTEE
871 918l chalt) AP o) tEo

9] Norton and Bass 28 #8313t} 4G
A

ol gl Mulxel 5S4 thAl) SR
o] 71& Mu|2gA 2G/3G olF &l Aulx

F, ols FAE Fakshs WS AFEESITh
Norton and Bass =3 2] 67}
Hl 2 24zl dgats S, B
A A 5 2Es] 6, WA T A
Hl 9] 37| AlFe s Au =] A 71S)
A 4= HolE & Bass P02 Fd3te At
Z3FGIt) o] F gt AH|2l 4G A 2=9]
I AFE FAF Au2e] 3 AlElE Norton
and Bass R3O0 & dfAlsto] 4 AFER
HH §FF44S AX =&3hdh

oj9} 22 HAS AA FF 20200744 <]
4G 7HA A S E EAS A9 4G A
Hl 2~ghe= At A AZRE A FA Ao
gus= gRtes 71E9] 2G/3G AR~

4

WA EZnE Auu AusE dAske



e aedg

g3t o Avke A3 A 2GA 3GE
o] 5d W] FA /&S UEhA F&
R 5T & Stk

b, 4G A 71E olEEAl A1
A5 A9l & ¥H(carnivalization) 7} WERFA]
Fes vHA" dEfS aesloR skM, Al
AR AR 7]1E ARQAES] 7RQlAke] A

FET 5 dE ZAH YA £F

il

—
—
—
%

S
o 2 et

[3] o] &~

2
o
Sl

, A, AL M2

17 o £ o

2o ko

(T
rO
-
e,
Do
(]
s

9 o
A SaF 237 A, A199, A2
<, pp. 125-137, 2002.

[5] Bass, F. M, “A new product growth model
for consumer durables,” Management
Science, Vol. 15, pp. 215-227, 1969.

[6] Bayus, B., “High-definition television :
assessing demand forecasts for a next
generation consumer durable,” Manage-
ment Science, Vol. 39, No. 11, pp. 1319-1333,
1993.

S 4AIT ol FFA MMl TR o elS T

[7] Fourt, L. A. and Woodlock, J. W., “Early
prediction of market success for grocery
products,” Journal of Marketing, Vol. 25,
pp. 31-38, 1960.

[8] Jun, D. B, Kim, S. K, Park, Y. S, Park,
M. H., and Wilson, A. R., “Forecasting
telecommunication service subscribers
in substitutive and competitive environ-
ments,” International Journal of Forecast-
ing, Vol. 18, pp. 561-581, 2002.

[9] Jun, D. B. and Park, Y. S., “A choice-
based diffusion model for multiple gen-
erations of products,” Technological
Forecasting and Social Change, Vol. 61,
pp. 45-58, 1999.

[10] Mahajan, V. and Muller, E., “Timing,
diffusion, and substitution of successive
generations of technological innovations
: The IBM mainframe case,” Techno-
logical Forecasting and Social Change,
Vol. 51, pp. 109-132, 199.

[11] Norton, N. A. and Bass, F. M., “A dif-
fusion theory model of adoption and
substitution for successive generations
of high technology products,” Manage-
ment Science, Vol. 33, No. 9, pp. 1069-
1086, 1987.

[12] Thomas, R., “Estimating market growth
for new products : an analogical diffusion
model approach,” Journal of Product
Innovation Management, Vol. 2, pp. 45—
55, 1985.

[13] http://ecos.bok.orkr &=+2-3) 7 A&7
Al 228

[14] http//www.kec.gokr SH=Hl42A12 93],



72 FFAAAYEGIA ALTH A2%

C A 2 & 7 )

El] (E-mail : chan@hanyang.ac.kr)

1992 S AgEea (3}

19943 KAIST 24883} (AA}

1999 KAIST #2274 dustd 49383t (A

@A S FgeE ug

Aok NEUl Ml AA 9 HJrh def AAAR A 22kl
A

sk ) (E-mail : sunshine@istmobile.co.kr)

20014 KAIST EA41-838F (HA})

aA IST 271999, ofFista ITSHehel Adus

Aok 44 o) 5 B4l Ve RE, ol B4l AHlA wAY

o] 7] % (E-mail : kiklee@dankook.ac.kr)

199441 shofr| et Ak et (3HA))

19964 KAIST AF338F3} (4A}

20001 KAIST 2+l#-sta) (uba})

Al ot 4@t Fag

Aok ol F & H] 2, HoJElrfelyd, AR 7Y JAPAA




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


