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Many organizations have transformed their business in order to survive and compete in the future. They generate projects

by creating a vision, using strategies and objectives with funds aligning strategies and make efforts to complete them successfully

because project success leads to business success. All projects have triple constraints such as scope, time, and cost to be completed.

Project cost performance is a key factor to achieve project goals and which is mostly related with risks among various cost

drivers. Projects require a cost estimation method to complete them within their budget and on time. An accurate budget cannot

be estimated due to the uncertainties and risks. Thus some additional money should be funded in addition to the base budget

as a contingency reserve for identified risks and a management reserve for unidentified risks. While research on contingency

reserve for identified risks included in project budget baseline have been presented, research on management reserve for unidentified

risks included in total project budget is still scarce. The lack of research on estimation method and role of the management

reserve have made project managers little confidence to estimate project budget accurately with reasonable basis. This study

proposes a practical model to estimate budgets including contingency and management reserves for not only project cost management

but also to keep the balance of organization’s total funds to maximize return on investments for project portfolio management.

The advantages of the proposed model are demonstrated by its application to construction projects in Korea and the processes

to apply this model for verification are also provided.

Keywords : Project Cost Management, Project Risk Management, Contingency Reserve, Management Reserve
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AES Hdedoz ddtomn AU vy 7t
A5 EFolaA k= Aol XEZLQ wly, =4
Eo FUHE nl&o] dits xIetd dd ZRAES
THEAY F7F AwE ° F]lsteiof i, o= = 7]
 dnke] A g ARl 9% FA Aok why,
ZRAE dito]l FEsto] Aol WA wH, o] E3 T
& Ay FAe] 73 dAE He 2dE 2
et Z2AE o1k ol ot w4 21l ke 2
2k 7R BAZ BAVE Q3 G wenh T2
E 3 F gadd gsto] dibs xdete As g

A A7HRisk Cost)ehal sh=H|[12, 17, 27], ZZAE 3%
gl A 7 Sk 9A4olth14, 16, 25]. 53], 24
E dit A4 718 dAlelA e Hed, ols =
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AEU 7AA AE M= A 2o W9 F7KScope
creep)7t RIHBHA] dojupm dnts} wof 74ar §lo] B}
degt ZRZAE dito] @ FETH23]. ZEAE oito]
= A Alg AT 71271 ©7] biolth1]. o<
ol AR} F53 oA =g ) g ge
3} 324}, Project Management Institution(PMI)[21]o1 4= <

HHE 7 7HA 2 Eaksinh 3l fAle A 7 e g
235 g$35t7] Yl ek 1 oH]H](Contingency

Reserve)ol™, T+ ™A= A¥ 7hsdh g2 9] A
E7ls Y235 58t7] #3 4o ov]v](Management
Reserve) = Usrth ©]AES Known-unknown} Unknown-
unknown &2 FE3}7] % g4, 13]. <4t HAS B}
st a7 f1g Bado] A& aEo] gon, o
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7)1E] AFAEL A Theek glaaed oig §-
o| H]H](Contingency reserve) HS HAAJ 3= WY
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A1 A1, EA %7}:

H](Management reserve)¢ %— ii?ﬂ]ﬁ of 2k X
g Holle Eatal ofA 7] Agelle AL fle
Aotk PMIR21]0lA 233 Z2AE de] A2 A A
(PMBOK Guide 5th)oll 2J3lH <o ouju|= g3 @
A A, ZRAE #ejzt B} FejAtel Al $elE Satal
AHESHEE AW HoQlth o]& I oulH]= ZRAE
A7} 7134 (Project Budget Baseline)oll ¥g¥ o] 24
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AAEe] ola i WAl B AP A&H o
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A eulule] g we] B olfi F ZeAE
dlsre] £ o] glol, o o) ZRAEE ps =
2ageltt ZEZe #elA gl E Fash &
# % 40 AF) AHe 7 A meAse] o
Fgom o olAu A AR E Bes) 1
o]t meha ¥ ATt 7qle) Wa Bel 9@
mzAEe] JHA F4, & BAMA TAE B
2ol B F ool 4R o7 3, A o]

3. 0I=X HiE
3.1 ZZHE of&t 24

mEAE 6 T4 FRe drasie] paye

estel EebE, st go] T b RBoR P @

T Ak gaae] By fek dE #dE gle AE

Point Estimate(PE)2}xL 3}l 2]2~=39] whAjof uje} 19
o

g-s-3t7] Y8 BAds= 223 Y7KRisk cost) 3O
2 T S, 9% duulE 48 ks o 2a9) o
S5 A% Aola, BF dnHl= A b giE
o 3L A efululolth, ZEAE F A7ks 7 2
W74 A7rel grem FAE =, o7 $ oHH]
7t ZFHol ZRAE A7t 71EdE weEY, B9 d
M 97h 1EAe) £ g ZRAE & U7t
of £F Ak oL FHoz EAY,
PB, .= (WP, WP, WP, -+ WP,)+R,
= (PE +R,)+ (PE +R,)+(PE ,+R,)
+---+(PE1+R,1)+R"1
= (PEq+R)+ R, = PBy .+ R, (1
PB,,,  Total project budget
PB,,..i.. Project Cost baseline
WP, Budget of work package
PE, Point estimate of work package ¢
R, Contingency reserve of work package
R, Contingency reserve of the project

R Management reserve of the project

3.2 & AFEH(Three-Point Estimate)

7k 24 97174 ¢] PEE 4HAst7] 98t A AP
of AFEH 7% T3, 21]. ol& #HA9 frAF ZEAE
Aoy ARV B8 ZRAE 7]8 27]d A4S
71817] §18ke] ARg-ake W O & B] ¥ (Pessimistic value
HHl2(Most likely), 283l S#X](Optimistic) = 7 0}‘“
tﬂ, 01 e aiae E:]z%} A Fe gow T
2 R 7)1 = 27t
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2 AT HRA e ® Ak, Az et
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39 drul= Z2AE A7h 7150 AF e Aol
ow FAHEH, Z2AE gl st Foldy
= 1 ghe] Fobde F4 & ¢ Stk =4 C0E <Figure
1>3} o] %4 & & Qlrh

0.5 | Contingency reserve

4

0.0 PE_— / \

Project budget baseline

Probabilities

€ (Management reserve)

Costs

Project budget
(Confidence level)

<Figure 1> Total Project Budget and Confidence Level

gl aa Ao g of-g H&o] AFstE
= RdEA gz grieh 5o Ao
ZZ A2 E¥(Deterministic model) T}
FAA ZZ M X (Stochastic process)S AH&-8}
AtH26]. Z2AE A= Z2AES] HA4 I HTL
AHH HF AEES G A BE Y] 55
48k 2h) 5 A A(WBS, Work Breakdown
Structure) & ZHJ gt} o] A4 EF AAde ZERAE
HF =S A A BE Ay W&ol 23 5
of glojof apm, mek 2] i AA ZIAEH U=
At sk w = E A ko] of gttt AH¢] 3 7] A(Work
package)= WBS o] T2 AE 9 v 5 dA,
7b & ANkAQl S5 A E g g e el o]
al

QAo alibe AR Ak web ZEAE F o
).

Abe- 7k 2] s 7)#) 9] PE o4ke] gy
HE 43k Folo] Hr} 2 Ao Alg] Z2AE

4.1 PEQ| Ofl&h &HY

<

PE= g]2=19] Wb of -9 A& wedo
=9 3 R e7IEA e ofste] Ao 4
W7HE ekl Abdet, of7]el= Al of
aLgfste] AT ot WA A7l ZRAE RA
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Nrlr o

o] 718 B A slok s vlojE o Hrt gl
Aol AR 7187 Skl A RS ALl

A Ak, FA AR At o 55 23ste] 1
A, HAWA|, GAAE AR T @RiskE AHEEF] S-2F
Mg FakAh <Table 1> A A BEAIS 3o
719 719 A& 9ste] 38 9= Asisith
<Table 1> Three Point Estimate
Work Package L M H Mean
#1 191 380 611 394
#2 96 192 382 223
#3 33 76 143 84
# 4 9 18 27 18
#5 77 154 265 165
#6 30 58 86 58
#7 11 22 66 33
#38 58 120 282 153
#9 120 230 391 247
Sum 1,250 1,375

N

A Ak o] A3 PE] G 1,2500.2 sklo o]
S Aol A 46.0%0l a3 eh(<Figure 2> X)),

4.2 2|A3 YIKRisk Cost)e| AN

glaas Adstal grkely] flste] gia o5 F
(Risk Register)S 2ttt wjx==e] G4, 434 3
e AA 2 g ZRAE Adgd vAs 9%
S FYeR AEse] gaa 55 ol A4 gE g
23 g AE FEE oy gz e Qs
Z she] gaa gis Afo] AHE 2 sk gleH, o
SAZ oY du] t& AR T P Tl 242 A
sk, T Aol AH AR S AREske] AW
A g g ds AR At 84S AT 9T =

N (Impact amount) .2 A7 sr}
<Table 2>°] 2]~

o] WA 7hs FES ek oz o wek g3
Soll Bk onn] g Age Wy JbeA SEN 27
AEo] S A= FHS F3 oz 3 <Table
3>o BAIE 1782 ZF F A3 g AFe o3 Foa)
A BHES He otk Zb gaam g e ok &
-8k o uH) = S 2 HTIAR TS vH = A
99 HgR ggeit) 7 2 w7 Ao 2 | g
<Table 3>°] ¥A] ATk FAE 1788 F 9 ou]n)
2 k" Folr, 7k 2] s} 7)Ao &S A= v

&2 @9 Holr.
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<Table 2> Risk Response Plan

Response plan Risk Probability % Total Prob. %
1.1 Scope change 14.35
A. Executing design 1.2 Design change 11.07 28.02
2.3 Changes in Gov. policy 2.60
1.3 Time risk 15.58
B. Scheduling 3.3 Safety risk 5.28 27.86
5.1 Climate risk 7.00
3.2 Contractor’s capability 3.68
C: Getting approval 4.1 Land acquisition 5.70 13.68
4.2 Approval form Gov. 430
2.1 Inflation risk 13.78
D: Selecting contractors 2.2 currency risk 9.62 30.44
3.1 Vendor’s capability 7.04
<Table 3> Allocation Contingency Reserve to Work Packages 4.3 AlZ| £Z&(Confidence Level) AHA
Resbon®® | Budgets| MO0 MO PO | Clttamen | 19 e A4a) Astel 3§44 ZRAE 2
WP, 37 17 Mg g3t Az 5 dolrdrh 7h7he] ot &
| | Executing | WP 25 12 ol Pt S =43 3] & Ay PEE oF 47%9] T
Design WPy 19 9 How, ¢ dunlE ek F oAk 71 2%011 ik
W, 19 9 CRENEERIRE LIEEE EERSEIE O
e 2 : & Fustel BT ghe 43 s 74.6%0l STt
. WP; 32 12
2 |Scheduling 37
WPs 15 6
470%  712%
WPy 6 2 0
3 | Approval 15 il % ’
WPs 41 9 08 T y
WP 45 36 0
4 Selecting 79 WP, 2 = 06 / ;1-1?1:)1
Contractors cost
WPg 21 17 04 -
Total 178 178
02 4
A F7A ArES PE gk 1,250, 18] 3 $-d o m)H] 178 00 _
< S A =435 <Figure 2>3 2t} PE 3t 1,250 T -
46.0%°l A3k, $L cluln| g ek LAE F3H ¥ BUDGET
1,4782 69.1%9l 3 g3-c} <Figure 3> Confidence Level
10 WA A% A AN E HolE A g e o
/ Wl F s A golAE 5% FE W E
T S7b Base ARoR Mg FEE 5% AR 43
06 + / Aok webx A cuinle] Ay Fle oake] 3 71.2%
o L o AF E 15%] Aol F, 3.8%7F G dvH R At
AEt), AR2H o2 Alg Z2AES oAal HA FJES
02 - T8} &}H, <Table 4>9} <Figure 4>} T} PE o2k
o . : : : : : 125002 2 Aol o3k § 3ol A 46%l st
g & =2 dg g =2 = g w], 3 o H]H](Contingency reserve)< 1782 A7} 7]&A

<Figure 2> S-Curve

2 1,428(69.1%)l s|d3tc}, 22]a 79 o H]H](Manage-

ment reserve) 562 o2 A1F| F=F(Confidence level)
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<Table 4> Total Budget Composition

a. WBS* ‘ ‘ d.  Risk Register ‘
¥ ¥
Work Package PE Contingency Reserve | Total ‘b. Three Point Estimate ‘ e. Risk Response Plan ‘
#1 380 26 406 1 1
#2 192 17 209 c. Develop Point Estimate ‘ f.  Develop Cost Risk ‘
#3 76 24 100 ‘ P ‘
#4 18 9 27 g. Allocate Cost Risk to
WBS El It
#5 154 6 160 P
#6 38 41 109 h. Estimate Contingency
#1 2 27 49 Reserve
#8 120 26 146 i. Define Confidence level
#9 230 2 232 ¥
; j- Estimate Management
Budget Baseline 1,250 178 1,428 Reserve
Management reserve 56 - ¥ -
k. Estimate Total Project
Total Budget 1,484 Budget * WBS : Work Breakdown Structure
<Figure 5> Processes for Proposed Approach
St@lRi:'k Output value
460 69.1 75% Ashes
‘ S Trial 1000 o9} o] a, b, ¢ ZEA|ZNME F2A9 AH §le
wl MEAN 1:286(51.2%) Point Estimate k2 A4 5kA H=d] o= =wolt W9l
Median 1,278(50.0%) 7] %/\1 =5 7]{:9_; E}U{ E]i\.ﬂgl- o3 5 O=ﬂ A} ‘}Xé
L Management ase Estimate i 0% — .
Contingency reserve BBd E; |t 1:250046.0%) TO: d, c, f _l_l-_i/ﬂl_/_:oﬂ }‘1 O]:‘;’;‘Oi ;‘E]_E]' O:ﬂ H] H](RCSCTVC)'C
reserve udget Baseline
(incl.gContin?en(y 1,428(69.1%) 0] gin|ste] TR AES AyfEof JS FA| &
Total budget 7] flsko] EHlshs Apae] Folth mebd glxa 5=
(incl. Management 1,484(75.0%) . . _
1 o reserve) —‘?—(Rlsk reglster)% A ste] gA2aE Adsty A Aéxj',
: P g § otal Budget ::‘”‘_m“m ]6;53 A H71E F3Fo] EMV(Expected Monetary Value)E

Budget Baseline

<Figure 4> Total Budget

75% 3 A7F 71EAe) Apolojn wetA ZE2AE F

o4k PE 1,250} olnlH]= 2349 3o 14840]t}
44 441 RSO ZEMHA MY 4 HS

2 AT E 2 ZEAES] gt 2= F 7|99
w3l A E A A 2 AT AP E B TS
A HEuE Fee oi WA WEcEs we 22
AE oi #ele 52 b ZRAE B & 9 44
AL AZd & v Fek o] 9lof o] ek stz 4
A AR E ol &ste], A EVFsE g oy &
T & onn] Al A etek ZEA~F <Figure 5>¢F
g—o] zﬂ/\]é}%{r/}‘ Eia}g ?_ax = EZJJE,] Exhjr
HAZE SAHH A9 7 AA(WBS)E A E &
3 71 A (Work package)7} A=W 7 2] o)7]1#] &
oA Ak A S 918k 7]E9] Point BEstimate 2Hg -2 ﬂr
9] A AP S ARESH, A REEE o8 S
s etk HANA s 2 A Hf7]A] 9 oatez A
Ein=s

AR A 7S EE gl diu]d s iR E AR
A= 9wk duje)= 9GS nx= ZF 7] 7] #] )
Hlg& W2 Sgeit) o5& LA A g hollA] o] Folth
}7)174A) 4Hg ® elako] 1717124 (Budget Baseline)©]
2 E9] ot An 715 )

A9 ZzAE A3, ARHE @
ash o4 P2z 5o WA, A5 BASH 4Y 5
ol o 5 Qi Aawe) FEom Agd, 7ge =
2AE #o) 42E 54 49 5 FRHOE AES
o 413 £ /190 el Zaosel Y24l i

A @ % ek ABFES 7} 71209 Aol F o

Wl A mheb 2% Zeded & 7k 9
7 1240 A9 ouluE e FAow gAY o
o 2o meAzel oF md A5 95l AA A3
ZRAE Fol4 60% ool AWEL 7H] ZEAE 3
e e A48 otk

A4 A7KB)yE AARASL AA FYE Arboln,

Estimate to complete(C)= #o17]7F £ o4 9712, B
o C9] gto] &5 Al ¥ 97} Estimate at complete(D)7}
Aot wepA] Z2AE 5 Fof ot v F FYL7t
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<Table 5> The Result of Application this Model to Real Projects

) Budget ) Actual Costs Estimate to Complete | Estimate at Complete Cost
Project (A) ComEIetlon (B) (©) (D) Variances
No (%)
PE | RC | Total PE | RC | Total | PE | RC | Total | PE | RC | Total | (A-D)
A1001 | 177,876| 12,046 189,922 85 154,195| 10,039 164,234| 24,560 1,879 26,439 178,755| 11,918 190,673 751
B2003 | 90,985| 6,239| 97,224 70 64,689 3,367 68,056| 25298| 2,872| 28,170| 89,987| 6,239 96,226 998
C2004 60,808 3,849 64,657 60 35,484 3,309 | 38,793| 25,439 5401 25979 60,923 3,849 | 64,772 115
Total |329,669| 22,134|351,803 254,368 | 16,715|271,083| 75,297| 5,291 80,588 329,665| 22,006 | 351,671 132

ZFoli= A-DE & 4=tk & Al A AA S o ik HA
WS A851A] ek <Figure 3>of] ®AIS A 24 20
e ZRAES Fhxeste] Hlasthd o4K(1,577,960) 3 A4
(1,610,144) =Fo]oll A -32,184(<l2kelH] 2.04%)2] oAk 23}
g gtaon, 2 Aol AAG Bl A8 o] ot o
H] AF 2ol 132(dlabtH] 0.04%)ZA o 2F HAJo] A A

7S] A7ksk A9 FAES wel ek

oy

e
re
> 4
=
X
rlr
[l
frtl
i)
m
rjg
N
N
~
>,
o
o
o
2
N

=
w2 R
o T

—

o

[

o

U —{O

il
= oo
=
ol
ol
~
=
=
z At oo N
ik
°

EE el

X o
ol
-
s

A (=
o mot

o
k>
)
ﬁ()L

m o

el
s

[ F
e
I

2 92
rJ

QMmoo

2](Program Management),
Management)ol| A &= A}
& 718te] 71} B9he] 2EA

g |

o FUH-I
o
23
=)
i)
=
o
=1
e
=

e
I rlo
ey

tlo
g M
o

References

[1] Baccarini, D., The Maturing Concept of Estimating Pro-
Ject Cost Contingency-A review, Curtin University Library,
2006.

[2] Barraza, G.A. and Bueno, R.A., Cost Contingency Mana-
gement, Journal of Management in Engineering, 2007,
Vol. 23, No. 3, pp. 140-146.

[3] Book, S.A., Allocating Risk Dollars Back to Individual
Cost elements, 2007.

[4] Carr, R.I., Cost-estimating principles, Journal of Con-

struction Engineering Management, 1989, Vol. 115, No.
4, pp. 545-551.
Carr, V. and Tah, JHM., A fuzzy approach to con-

—
w
—_

struction project risk assessment and analysis, Advances
in Engineering Software, 2001, Vol. 32, No. 10-11, pp.
847-857.

[6] Chapman, C., Project Risk Management the required trans-
formations to become project uncertainty management,
PMI Research Conference, 2-4th June, Paris, PMI, 2000.

[7] Chenyun and Zichun, Y., The BP Artificial Neural Net-
work Model on Expressway Construction Phase Risk,
Systems Engineering Procedia, 2012, Vol. 4, pp. 409-415.

[8] Clark, D.E., Monte Carlo Analysis : Ten years of Expe-
rience, Cost Engineering, 2001, Vol. 43, No. 6, pp. 40-45.

[9] Dikmen, I., Birgonul, M.T., and Han, S., Using fuzzy
risk assessment to rate cost overrun risk in international
construction projects, International Journal of Project
Management, 2007, Vol. 25, No. 5, pp. 494-505.

[10] Eldosouky, A.A., Ibrahim, A .H., and Mohammed, H.E.
Management of Construction Cost Contingency cover-
ing upside and downside risks, Alexandria Engineering
Journal, 2014, Vol. 53, No. 4, pp. 863-881.

[11] Flyvbjerg, B.H., Skamris, M., and Buhl, S., Understan-
ding Costs in Public Works projects : Error or Lie?,
Journal of the American Planning Association, 2002,
Vol. 68, No. 3, pp. 279-295.

[12] Garvey, P.R., A Scenario-Based Method for Cost Risk
Analysis, Journal of Cost Analysis and Parametrics, 2008,
Vol. 1, No. 1, pp. 65-76.

[13] Hillson, D., Developing effective risk responses, PMI
annual Seminar and Symposium, 10~16th October, Phila-
delphia, PMI, 1999.

[14] Idrus, A., Nuruddin, M.F., and Rohman, M.A., Develop-
ment of project cost contingency estimation model us-
ing risk analysis and fuzzy expert system, Expert Sys-
tems with Applications, 2011, Vol. 38, No. 3, pp. 1501-
1508.



24 Hyukchun Kwon - Changwook Kang

[15] Kim, G.H., Kang, K.I., and An, S.H., Comparison of
Construction Cost Estimating Models based on Regre-
ssion Analysis, Neural Networks, and Case-based rea-
soning, Building and Environment, 2004, Vol. 34, No.
2, pp. 34-47.

[16] Kim, J., Kang, C., and Hwang, 1., Considering Claim
Costs in Project Time-Cost Mixed Integer programming
Model, Journal of the Society of Korea Industrial and
Syatems Engineering, 2011, Vol. 34, No. 3, pp. 97-105.

[17] Lee, M.K., Jung, H.S., and Lee, D.W., A Case Study
of Six Sigma Project for Reducing the Project Costs
through Project Risk Management, International Jour-
nal of Quality Innovation, 2005, Vol. 33, No. 3, pp.
135-148.

[18] Moshelhi, O., Risk Assessment and Contingency Esti-
mating, AACE Transactions Dallas, 1997, D&RM/A.06,
pp. 90-95.

[19] NASA, 2008-NASA-Cost-Handbook-FINAL v6[1].pdf,
2008.

[20] Oberlender, G.D. and Trost, S.M., Predicting accuracy
of early cost estimates based on estimate quality, Jour-
nal of Construction Engineering Management, 2001,
Vol. 127, No. 3, pp. 173-182.

[21] PMI(Project Management Institute), PMBOK Guide 5th,

2013.

[22] Sato, T. and Hirao, M., Optimum budget allocation
method for projects with critical risks, International
Journal of Project Management, 2013, Vol. 31, No. 1,
pp. 126-135.

[23] Smith Peter, Project Cost Management-Global Issues
and Challenges, Social and Behavior Sciences, 2002,
Vol. 119, pp. 485-494.

[24] Thomson, P.A. and Perry, J.G., Engineering Construc-
tion Risks, London : Thomas Telford, 1992.

[25] Uzzafer, M., A contingency estimation model for soft-
ware projects, International Journal of Project Manage-
ment, 2013, Vol. 31, No. 7, pp. 981-993.

[26] Xenidis, Y. and Stavrakas, E., Risk Based Budgeting of
Infrastructure Projects, Social and Behavior Sciences,
2013, Vol. 74, pp. 478-487.

[27] Zhu, B., Zhang, H., and Wang, X., Analysis and Evalua-
tion of Project Cost Risk Based on BP Algorithm,
Systems Engineering Procedia, 2011, Vol. 1, pp. 264-
270.

ORCID
Hyukchun Kwon | http://orcid.org/0000-0001-5114-3931
Changwook Kang | http://orcid.org/0000-0003-2923-1147




<<
  /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


