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b, AR ool S wEAele oi7h Aol A

“
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=
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be)

[

Ak

[e)

] o
= ae=1

Ak
“variability” ¢} “volatility”

o171

R

bixd

& A=A
7170] YAHA 0 2HE Hol AW WEA FAjet

A7k s ek

-

s

o

ojm)gtr}. W EA (volatility)©]

=
=

£

=rollA HEAd-S “volatility”

sl FAH(variance)9] Al -(square root) o

}(standard deviation)

sl

N
B

’

=]

Ot
jus
1

=

1
=

P, ko]t
¥

9]

Zl

R

a4el

1

5

e

s
om 7} ol g WgAd A

© 2 (ex-post) AEEE GAA A5 (historical volatility) o]

P
AP A (ex—ante) 7] gk O. 2 A <]

WA ¥ %A (implied volatility)o] 91.om, o] €]

744 7 A

=

=

i
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psl

2ol A A
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=
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L

Far HE Aol Al
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E A RO il

= AN
golsh WA o

oA
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e

Z]
Ao §35

3
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3
A

pud
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Itk At

o]
(realized volatility), 7] 2}¢]

24 el A
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2
e
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ARHA A5 7

AR 7=
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ol

Q]
=
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9
psl

o

=

=

A3l T}l “We don't quite know what we are talking about when we talk about volatility”

Alel 71t

1

9
T

1) Goldstein and Taleb(2007)9] th&3} 22 A= ¥H5A4 MEdS

options) 7}

o



(exotic options)E2] 7FARE 2 W7IAA 7|22 74 9] SERERER oy v

olde g5Ad e uert B3|, oo tha A= Derman and Miller(2016)7} 2+

Asta glov], B =RoAE o Eakd etk WER A%l ts Aushs BasE
e Qout R et ge WAL ST F WEY A% A 2719 =9
vl ojsh & o S dish, W A5 A o

T = S ANNA WA Ag A 2718 o] =0 sl AR
A M A= Al 724 7 8 (0] 8 CBOE: Chicago Board Options Exchange) ] Choe
Volatility Index(©]8} VIX #|<#)ell thal =afaL, AVl A= Martin(2017)ell 4 Al <kE
AdsH A Al 7dket A7 A g A 4 (o]s CME: Chicago Mercantile Ex—
change)2] CME Group Volatility Index(¢]s} CVOL A7)l thal +=38}aL, A VA=
sk A | 4 (¢])8F KRX: Korea Exchange)] WH&2d X 4~(¢]8} VKOSPIL #|57)2] 7)Aot

el w=ata, AVIgelA] 22 Pt

. H-s4d =42 At

N
B

o)
bl

O]

hud

2

573 A= 1993 CBOEZF 3831H7] A& VIXE oA sl o] dell =
4 B AFE0] AFEHAY AREE L AATE Gastineau(1977) A1) At
A Value Line Convertible Survey©oll 7F @912 ¥ =9 3719 2 671€ 3-H(three-

i)
o2

off

e
X

and six-month options)2] 7} 1] & (average percentage premium)ol] thafl 73]

wolHA, TAHORE 7FE gAe ERVL ¥sty] = AT oj2hg Blso] WA
S AAstaL, 7 Z2AE 7hA 9 QA WA SV R R E A E = WA
gl Hlez AvtEe ted 22 A7 A9 (index of listed option

premiums) S A e+at$ith.

B 2
off 1%
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A 1= AFola v SRR &

Z WA 4Himplied variance)©] 1, ¥,
variance)©] 3L, n< A|FTA ] AHEE = 5419 seAte]
¢ Latane and Rendleman(1976)2 7] A HF2]) ¥
7H0l vAle Y 7IEoR TRt
5 Fol AR ApER eEd AR
deivation) & U3 o] Aottt

A7IM i = Z12ARONE F4), 1= AA, = A, e A A o= i

FAoZHE A= WAZEFAZISD: implied standard deviation), d = 57 °]
AR m = HAE, 5 W 7Hvega)E ST
50 % Galai(1979)= w717} §le e FaiQl F7HAaek ge] 549 45 w7t
Frobxd A Adbel]l ool S A AHHA wiAR 7]E7|IHIS0Y) A5 xHERE7] 9
S 7FeRdsks WAE stk 5 A7) 9 F7] e
term options)= 7t wste] 1809 7lEo = A 34

A5ES AEP Tt HFH

N

R ( ) ﬂt 1H[,(t) ( ﬂt 1)R]1[( ) (372)
n Rg(t)
L(t) = 2 - (3-3)

VI G0 AR BEA IR,

o

LM o2 [ FAe Z7] W], M

FO1S =3, j=1...n & N 7| ZAHFADS

=

7] W18 Stk Ry 671 w41
KN
=]

s, g 7t s 5= 7 Ao, 1, = del= AE st
ek wA Y] BF8HE 7ol ES ot ol & wigat 9 A (Buyers Return
Index)= A7gstiet. & vzt Yol A Bgmes A48 795 A93(Covered Writer



Reutrn Index)& =2 AGFsId=d], o= w52t 9 E A5 B (cover)S 913l
sk 7122 7HAS kR areldte] AtE

U A7) E A 452, Latane and Rendleman(1976)2 #9|a}H, F7}2] =9} H]5=3
Moz FAZMAAST Be FAFYE AFE el F4 Tl &éstels ==
gt 2 AjZko] A A 83 WAl Qlof WeA NdS sk, WeA
AAE Adetr] g WsA AGF] g =07t 2A ST 24 S 2 Brenner
and Galai(1989)= 1987d F2 A1 F2PAel|(Crash) o] % A1 ¥
A AP AX Al Z2wpA (S Sigma Index)BHe W& A4 NS Aotsta o AEF
S disiME =tk FAH ez FAAN, AUAY, ABAG A FFe HEA
A NS ARbeFA AL, A4 AR AR WEA, WA
Al M Alorstelar, m=tA g 2 (0]8F AMEX: American Exchange)s 199237 o] A<t
thel of B e} A Z A feasibility study)E AAEFATED) B o] 3k A<k w3
(1993)F IAY MEA S o] 83she WAL neo] Hd MEAdS d5se de =
o WMEd Agek FATFA Atolo] FHdAE wopA B R

8

o
Vee AHsta Aoz AR S S s WA

033

g % gloi}, B

Vsg AsATIE
A58 Ak

M. VIX 42 7|3

L. VIX #[s=9] &4 8 VXO

of

19939 CBOET VIX A4+5 2xatglsd], ol S&P 100 A4=(e]3F OEX)ol tiet
5714 (at-the-money) FAE9] 71 o] WAE 30Y 715 HEA 9 A3 7] Ak (market's
expectation of 30-day volatility) & =743+ A o]tHCBOE, 2019). 2949 54 A4
CBOE= F2h2391 Goldman Sachs®t 71 =2 VIX A %5 7f@sto] 2003 23
SFATE A A 3E= 712 AR S&P 500 AR (e]st SPX)= WA skal, A= AL e 5714
WAH-sAd o] obd 7HA F4 7HAES T i rtelhe AR WAE ettt CBOES=
A& A 3xel 7]E9] “VIX” BA& IR o]ojA AMgab7| & shar, ol i A&
“VXO'= WHatar Ao A5AdE flate] o A d = VXO Ag% Ald AbEstal
AT

==

il

2) International Financing Review, Issue 941, August 8, 1992.
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VX0, Z d|d9] VIX A4 CBOE7} BA] 281 (Duke University)©] Whaley
W] AES ol et Ao 2 d#f A gl Whaley 4% B3¢+ “The Investor Fear
Gauge 2h= Al &9 =% (Whaley, 2000)2 2333} VIXVF Al7tel] XA o]5 02
g A= A7) 7 A HCopeland et al., 2021). VXOE 309 oW wh7] 9 -4 HE(o]5}
t=1% A 4702 30Y o w19 AL & (o]l t=22 A 4N, F 87 FA9
7¥Ao| 7inksit), & ZF SEHE F F 27| Uld) 7] 22t qﬂ_zﬂﬂiu} e A
< Ao S 7= 5 =2 A F HA A S s 34 274
AR w o] 2} 744 o = HE A 23] gt st} olslel A 7}
==/ Z

49

S U TN W
¢ 2 U,—L, 2 U-—L,
X0 (t2—22) N (22—151) (4-2)
= o\ 07— Ol 7 -
ot —t 2t —t

2. =A% (log contract)¥} Ak~ %H(variance swap)

1987 FAAE ZHALE o] % 57 WA S-S Tl [29 1A He
A g ol 3t Gl Ao we depA] = WsA 2rkd(volatility smile) $74-S
3k A Hol7] A2 aL(Rubinstein, 1994), o] 71 Z2ARqt 714 9] &g o] A44
olal WEA F47t 44dS 7HH Sk Black-Scholes(1973) 80| d4x) ¥2jgS&

k)

ojmgic), o] & 7| xAat 7HA 9] SHE gl HE(ump)ot B BASE RS FUHEAY
HEd B gEAoR veofshs dvsol oo At (Derman and Miller, 2016).
A EHs MEd AUE 9% Wk 2 Neuberger(1994)= WA 7 ol 7124441
VALl 23k Ly =log Sp & Awshs Z1712Klog contract)S A|QHslAT) ol 7] z2pk
710l MsAd B o 7F A (constant)§] 718k E EkE- -5(Geometric Brownian Motion)<-
w2 20k t A H T4 7 (fair price) L, 4 G-I} o V) ZAA 1S
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fu
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il
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H
ol
rir
P
D)
A
o)
Lo,
i
(ol
b
19
S
S
rir

2] (5-2)¢F Ztt

58*}7}7ﬂ %f‘n‘ EEQ% A4

23.34 ] - NI 23.54 \ —MINIMAX

33.08 fn £ P94 S7 aBRTA 00 A.030H00 L St.00 23.08 3 si-..97. .57 1,03,8.03:4.09 gf -1.09
22.63 .- £ .

22.47 Joonne
28,71 o
21,25 ]
20.75 ]
20.33
19.08 ]
19,42
18,96 Joore

]
azvowanT H

18.50
18,04 Jorn
17,58 -
17,13
16,67 o
16,21 ]
T e S—
13,28 7
14,83 e
14,38 -
13.92
13.46
13,00 1

< man—uIe

£ e

w0

P

A mag g

©.830 ©.857 0.884 ©0.911 0.938 0,963 0.992 1.01% 1.046 1,073
Striking Frice + Curren

wEc

(a) 1987. 7. 1. 09:00 (b) 1990. 1. 2. 10:00

Z7: Rubinstein(1994), pp. 776-777.

L,=logF,— %H( T—1) (5-1)

PL, = %(ISDZ— o) T (5-2)

A7IM Fe t A AEZVEoIY, 15D = ZIASF AR 7149 AWM s o, o &

AFHEAS et AS Ao g3t iAo R S=F3 BAAYgS ey e

A& HRV: realized variance)®) o2 3 vg] AW YA Al K2 S AZ wdshs
é

Ak w Al m=Abel Al K7 & ATkl o) & 3 H(Allen et al,

) 52 & 5\
- 232

3) Ad P4} A~k CBOEE RVOL(Realized Volatility Index) A58 AF&etal itk RVOL A5 7] 24RF

A4
744 w4l WA =74 (implied spot price)ell D8] 2] (6)9] WA Hg3eh F A 1325299 <)
A 2o EA T BFS AN WAFE A0S s Al Hel| AR why)e] Fup LLM] 714
Aolg Az s GAHAL B
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1998d LTCM(Long Term Capital Manangement) AFE] ©]% o] 2]+ A k2~ 2 2]
A717F S7kebdar, ®isid A JA] 719 5718 FA9 A sA 7ol ofy et
LAk Ve m WAoo A oF go] Y wHalA Zkth(Eurex, 2016).

3 AuFAREH A DA

20039 M =& VIX AW 9A $HE5] 7HH o= iH tﬂ%/‘é% Axbgheh=
He old WAz fA}EA N Black-Scholes(1973) S A7MARE 5 5420
ofF8hA] ool Y {2 HE At ths (model-free) 3 ol A Qﬂ"d;ﬁ.o]r/} A =8
VIX A4 HES °] a3tE ™ Arrow-Debreu 3 Ell 714 (state price)o] #4714 42
o] Al = ¢F=(second order derivative)® 3 & %+ Breeden and Litzenberg(1978) &2 9]

a2 (7-1) 2 2] (7-2)& Z+Z}F o]2F WA (discrete version) 2 14 ¥ A (continous

version)& YEFHATH

(C(Km)—C(K,;))_( O(K;) — C(K; - 1))

o Ki+17Ki Kz Kl _
7/)(](7) - (K;+1 K 1) (7 1)
2
2
W(K) = ;K C(8.K Tir,6,0) = Crge K) (7-2)

A7IA () = A T ol 7122 7HAe] S =2 B AdHE Al AuEHE 319
g Tl o] AEztA ol olo FodojAke S welW AT HIER =T (RND: risk
neutral density)”} ¥t} C(S,K, Tr.0,0) = Z-FA 71482 712240k @471 9,
AAZHE K, W) T, T ol AE o, 7| Z2ARY] WEE 6, 7122 7HA o] WsA
05 FURAR ) o3 AA L FF AR of e} E A Ui
BT BAA BN FErA e v A2 AF 7S 7HA = HE Eete] e
(butterfly strategy)®] 7F4-< 53¢t} gk Bachelier(1900), Bronzin(1908), Black(1974)
‘59l 4 %= Breeden and Litzenberg(1978)2] 212 A9 v]szgh -89 =27} sl=], ¥
A=) A R Ao teke w& Wl tieiA e Zimmermann(2018)0] & ArE gt

olA] Fe7HE e FETHIES YAAE i o] f3ket oo dFEE

95 Asshs 7818 S 7H vir(sy)l = tedt 2ol At



VIF(S)] = {£(S,)—f(8,) -8, e "+ f'(8,) -8, 9)
S] ” o "
+/0 7 (K) - P(K) dK+/S)f (K) - C(K) dK

A7 £ R e A7 Bl 1] R SRS Fakn, 5, D S 247 7] 2Ate

M 2 BBl ARl C(K) D PK) E 42 FFA W FEAS WA K9

e EAT Aol o714 A By =

o, U §4e A} & ol F

shrel A SIS 2 BAl A g4 wma
A

AFFLFAAH 2 (CBOE) & FAR a9l =nbatzel 37 20039 A =2 VIX A
}+51 9 CHCBOE, 2019). Aj 28 A& 7] 2AES 7]& 9] OEXClA A g7}
t] ke SPXE W7 slar, 9 A Carr and Madan(1998) 341S o]-§35le MEAS
=243t 7y oE=AS H A3 tHCarr and W, 2003). Demeterfi et al.(1999a, 1999b)&

o
o
il
tjo
=
m]I.

4) o= FHY SHY WA HFEF f(S)E FAES ol&ste] EAEE S ondt) 332 Derman
and Miller(2016)& 914421 54 24 (dynamic replication)$} thu]sle] w7 A A 7|02 33l
AHEBAE 74 XJX—4.—‘—1.11](st1rong static replication)ghal 8}l 543 A|ZPHS] = 7FAE oA A A
BAZ Algsle A FFAYEA(weak static replication) il #] 3 3},



e

226 B BT GE

BEA A% AP PES =N A O] WEE 25 Bl Agdte] dslel WA
e FEE:

—log— = — (10)

|
+/ —1\/[ K—5,,0)dK
()K dX( T )

+f %Max(sff(, 0) dK
s K

(1008 AAH ofnl= 2] masd v Ex 0] e FRER &
= Aotk 98] A HA 2 A=A Hforward contract) &2 =1
s AA e, Uy RS T HA 2 A HA e FAEE AT Ak
a4 o= A A ®S7E fg Aol ALA oA E Kstuw A4 VIX
W5 A5 oy o] Altste] 4 3eH(CBOE, 2019).

VIX\* 2 ALK, 1(F 2
(W) :72?6 TQ(K;) 77{ *1} (11)

A7 7= W, r & FHROIAE, Fv FAVMEAERRH EE2EHE 7224
AE7HE, K= A%7H Foolste] Ay A, K = i WA 271 AP, QUK;
AANA K Q) QA7HA 5] wirstel mjies ko] S elan AR = (
olth. 21 (1D¢] WA A WA g2 A&HHF] AES o|abo] oz Wyt Zlojm
T WA e 7)ol He ARt sjdets A o] A A SRk B A
WAEE @ abs BAShs dnolth VIX Al A 35 09 o] 5 AdisAds S48k
Aol 2R, VXO ¢ vpzi7bA & 309 oA Bl o] HH W& 24zl disf 4] (11)¢]

AREE Ak, 7 grell tisl] 2] (4209 4E o R T tete] HEhs AT
20143 HE = 9 F 834 (weekly SPX options)S AlAtel] LEA1A Hok 23 o)A &
27 37 o)} whr)Eo] At o] gH Bz 0 7] el & Fges HEA A5t
w3l

54 Yol o] SrHAFAAY] MRS o] &8k VXO9 walsl VIX I &2



91& A o]t} Britten—Jones and Neuberger(2000)-2
74, A(model free implied volatility) *H 2o] t}ksk
S5 WA REe ¥2Zo 5 9SS BT} Jiang and Tian(2005)- Britten-Jones
and Neuberger(2000)= 2-43le] 23 H|oEY YAHEAH HHEo] sastEa4
(diffusion process)®ERF olU e} A3 I A7A] E2E 4= 9SS o] 2407 Ho| 7]FE9]
Aab WgsAdolu 57 iAEAel His) meo] el tigk o5 A o] ks
ASEA AT VIX A2 444 wgel tigh 741201 AW H o] & 7|F 2% k= oY
=7 H\EA XFE 719 Abs B]3E Sensoy and Omole(2018)E Z+ard}ar. VIX A4

-
=
ek gpFst AF5A AFE] gk AR A2 Gonzalez—Perez(2015)E #as)e).,

ll‘

AFA G MEd S S5k VIX Al A & Ags3 iz = o A 2e
A A E & gleB = CBOEE 20044 VIX A=S, 20064 VIX 545 7143tk
Moran(2014)# Moran and Liu(2020)& 8 #1574 A|57¢F VIX Aol o gk spAdEEoll
el 7He 5 FAF S0 tisl Avlekar dvk 58] A wAA O T AR ZeArt
S7kete] FAMEITE o= sl A %%’\é Ag7E AR geke] FElE
FHBAE T BRR EAtEnE 7HE e AT Eurex(2016) A WsE A
JAFEFES] 54 B T gl 1hds] sj#eka ok Naik and Reddy(2016)-
oz =7h HEA x5 B4 %A (dynamics of linkages)S H41317] 9al 20093
395H 20159 6€97b4] H57l= WA (US-VIX, Germany-VDAX, India-TVIX,
China-VXFXI, Korea-VKOSPI) 43 X}E% °]-§% VAR #41& S8 US-VIX A7}
e As dal adAd A dFEE 7ML S B

3 VIX A7} 7122008 A 7HA S 2 58 L EA
wAlo] Aol A A e E

of Vol) AFE& A&e = 3l

tlo
1o

N
RN

rJ

tio
ol

FEoheE Vel B, VIX
L VIXel th3t VIX(VIX of the VIX), & 541 9] W54 (Vo
523t} 20124 CBOE: VIX A4 MM &S VIX #|420]
oh. VIX A7} 71 22pake] A wEA e A4
& o 23S Holk VVIX Al 94| 7|27} ¥= VIX AFHt}
T Bl U 2 S Holy, VIX A& FAVIAE g o] VVIX A5
o]-g-sto] A4k 4 ATHCBOE, 2012).
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T

3 6; VVIX?, (12)

EVIX;|= E[F;] = \/E FZ-F?-

AN Bl = t A8 205 7195kl 1, F = A1 VIX AE7FE & 528t VVIX
Qo & Mg o] Rsds A8 thket et disiAlE Wang et al(2013) s},

Park(2013)& ®&/d<] MEAdo] 53] me 93 (tail risk)S SHs =0 F&T
T AeS Ayt Aalo] ASkslE VIXS WA A58 e AFSoA] Aokd

Tge mel9y AxE ke A3A 84 sl vl 248kl

V. CVOL%} 1853 &4

ObA A VIX A g 7|24 02 AR o] gkl gt 185 H 7Idgto=
olaf& 4= Qlt}k. o]¢} &) Martin(2011, 2017)2 A1 dA4=2] AlFzkoll thet g9 7193k
= 9839 BEAMrisk neutral variance) 0.2 ZAF = I U2 HEA A5 HHES

APt 414 &= Martin(2017)& tha-¢] 2 (13-DAH AdFH HAte] 54714
E25H ALtE e 23 E 71dighe] shgke] H, o]9} tiH|ste] VIX A+ 4
(13-2A¥ 2a49E9 JdFd 7IHiez AME S Bych
1 . 2 £ o
o () = 52[ [ patma+ [ Call(K)dK] (13-1)
< E(R;)—R; < R+ o(M;) - o(R)
R R
2 _ o u r -
V]X logE(Rf - F logR ) (13-2)
—f fPut dK+f fCaH
A7 Ry 712AEe] O, B E T FAE, £()E AT MR var () ©

APFH A, M, = FEIRJALA(SDF: stochastic discounting factor), o )& EFHAHE
525k, 5,2 712ARE 7HA, Put(K), Call(K) 2 A K9] a4 B 254 7H S
et P AE7HE S SeebH, 2 (13-D) A 23l 7] 9gke] 43 Hansen and
Jagannathan(1991) ¥}-#-=(bound)®]t}. $+H Martin and Wagner(2019)= 4 (13-1)9]



4 (132904 BEUGY 2o RGeS FERLY AP Jnjshs A2
(entropy) At B3t i} AEST] BF MBS FHT 5 g, Tk AL
AFFF] 254 (convexity) 2 98] 4% WEAS § FEab v, dEz)

2% 2 5 (concavity) &2 18] 312t WEA S o Wol A=) 1Ela
© WEA A5 22 A4 E(second moments) 7delB2E 13}

e Eely vt Age] JEve] #AE EA 87|l Al stk (Tetlock, 2023).
CME 152 f85 ¥ #Ate® 345 o83k fieA A5 =95 vt o= 2020
4 179 CVOL A& watsitd) VIXeF CVOLS o] &% 712 9 741231 AlxbH o]
AA 22 kol Ho|X|uk okx Arg gt nfe} o] Zhz} JEEE]% LAkl ghE gk
o A&% = kA7t

.
VIXE A1 A 9] 52 gAtnl Ty, CVOLS 713 P 71 AR )l
ol

Ho
2 g
ofN

el

i
o,

AaH Folg AWk A (DA A5 A F4 AR

A BF 99 7} A1 7F Fo] At Martin(2017)0] waw, dE =) 2] 5=(VIX) 9}
A A4 (CVOL) B WEA Ao} 8 23 (equilibrium model)d] 2HA] o4 o)
T8 AEE AR -}F ATkIL gtk 53] 7|22 7HA o] RAARGHEEE WEE A5
AR} TR 84 o 178917 | (market

A
TS A, 1 Aol diiRe) A5 mujsh A
stress) 3ol A H338HE o)== A A9 7] AsFol| A= 7] 2R 11 o]
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The Evolution of the
Volatility Index
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Abstract

This paper provides an overview of existing literature on the history and economic significance
of various volatility indices, to help understand the related theories and practical aspects. In particular,

by examining the history and methodology of the VIX index of the Chicago Board Options Exchange
(CBOE) and the CVOL index recently launched by the Chicago Mercantile Exchange(CME), it
proposes the following suggestions as implications for the improvement of the VKSOPI index,
the Korea Exchange(KRX)'s volatility index: encouraging active trading of out-of-the-money options
on the KOSPI200 index, improving supplementary option pricing methods, using the weekly option
prices, expanding the range of underlying assets for volatility indices, introducing auxiliary indicators
that measure asymmetry, skewness, or convexity of volatility, applying to other related studies
in asset pricing theory, such as calculating the risk premium of market indices or individual stocks,
and exploring various collaborative interactions among researchers, practitioners, industries and

exchanges.

Keywords : Volatility Index, Implied Volatility, Risk Neutral Density, VIX, CVOL

* This work was supported by the Sangmyung University Research Grants of 2022.
w% Professor, Department of Business Administration, Sangmyung University, E-mail: sehoon38@smu.ac.kr




<<
  /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


