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Analysis of Road Construction Projects' Escalation under Historical
Data-Based Estimate System in Jeju

ABSTRACT

This study has conducted case studies in order to suggest alternatives to the historical data-based estimate system. Price fluctuation
calculation methods based on historial cost indexes, standard estimate and construction cost indexes were applied to 9 road
construction sites in Jeju for an analysis. As a result, in 5 construction sites (about 56% of 9 sites), the index control rate calculated based
upon historical data-based estimate system was higher than that calculated based upon standard estimate and construction cost indexes.
Thus the establishment of the requirements for the adjustment of contract price due to price fluctuation delays, which leads to a
significant difference in price fluctuation amount. And, in an analysis of construction cost indexes, the indexes for road construction
were used for calculating index control rate which ranges from 2.0 to 9.4 percent, indicating the time of construction amount and price
fluctuation application has a significant influence on index control rate.
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Table 1. Data Collection of Road Construction Projects
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Division A Project B Project C Project D Project E Project F Project G Project H Project I Project
Bid day 2005.08.02 | 2006.12.08 | 2007.02.22 | 2007.06.18 | 2008.03. 11 2008.08.29 | 2010.03.10 | 2010.03.31 2010. 06. 09
Contract day | 2005.08.23 | 2006.12.26 | 2007.03.26 | 2007.07.12 | 2008.04.10 | 2008.09.22 | 2010.03.31 2010.04.20 | 2010.06.25
Conz'zlenon 2009.08.28 | 2010.12.26 | 2012.03.06 | 2011.07.12 | 2013.04.10 | 2012.09.22 | 2014.03.31 | 2013.04.20 | 2014.06.25
y
Contract
ice (KRW) 10,640,642,000 | 9,900,891,200 |14,216,382,470|13,459,665,070 | 24,832,791,545 | 12,027,000,000 | 6,659,777,800 |15,487,300,000| 6,883,087,230
price
Bid rate 83.945% 80.040% 81.323% 80.014% 72.334% 80.559% 86.020% 81.420% 85.621%
Escalation |Index control | Index control | Index control | Index control | Index control | Index control | Index control | Index control | Index control
method rate rate rate rate rate rate rate rate rate
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Table 2. Analysis of Index Control Rate in A Project (by Historical Data-Based Estimate System)

U A A ST
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S oF 6%,

FAEe A=

2R, 19 BHEF g 7]5]41]&94
= oF [1%E 2RBF= Aoz AAEILE E7pS 28l

Item of expenditure Coefficient (weight) Index control rate Coordination coefficient

A. Direct labor cost 0.2036 1.0636 0.21654896
A. Indirect labor cost 0.0380 1.0636 0.04041680
Total of labor cost 0.2416 0.25696576
B. Domestic equipment 0.0273 1.0000 0.02730000
B. Foreign-made equipment 0.0025 0.8976 0.00224400
Total of machinery equipment 0.0298 0.02954400
C. Secondary product 0.0568 0.9858 0.05599344
D. Industrial product 0.2161 1.0266 0.22184826
E. Electric power, water supply and city gas 1.0815 0.00000000
F. Agricultural product 0.9515 0.00000000
Total of material cost 0.2729 0.27784170
G1. Historical unit cost of civil eng. work 0.3449 1.0112 0.34876288
G2. Historical unit cost of architecture work 0.9290 0.00000000
G3. Historical unit cost of mechanical work 1.0362 0.00000000
Total of historical unit cost 0.3449 0.34876288
H. Compensation insurance 0.0130 1.3037 0.01694810
1. Occupational safety and health management expenses 0.0176 1.0259 0.01805584
J. Employment insurance 0.0036 1.0636 0.00382896
K. Mutual benefit fund for retirement 0.0056 0.9767 0.00546952
L. National health insurance 0.0048 1.1771 0.00565008
M. National annuity insurance 0.0092 1.0636 0.00978512
Total of overhead expenses 0.0538 0.05973762
Z. Other items in general expenses 0.0078 1.0273 0.00801294
Z. Other general expenses 0.0492 1.0273 0.05054316
Total of other expenses 0.0570 0.05855610
Net construction cost 1.0000 1.03140806
Index control rate 3.14%
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Table 3. Analysis of Index Control Rate in A Project (by Standard Estimate System)

Item of expenditure Coefficient (weight) Index control rate Coordination coefficient

A. Direct labor cost 0.3868 1.0636 0.41140048
A. Indirect labor cost 0.0380 1.0636 0.04041680
Total of labor cost 0.4248 0.45181728
B. Domestic equipment 0.0543 1.0000 0.05430000
B. Foreign-made equipment 0.0024 0.8976 0.00215424
Total of machinery equipment 0.0567 0.05645424
C. Secondary product 0.0568 0.9858 0.05599344
D. Industrial product 0.3527 1.0266 0.36208182
E. Electric power, water supply and city gas 0.0000 1.0815 0.00000000
F. Agricultural product 0.0000 0.9515 0.00000000
Total of material cost 0.4095 0.41807526
G1. Historical unit cost of civil eng. work 0.0000 1.0112 0.00000000
G2. Historical unit cost of architecture work 0.0000 0.9290 0.00000000
G3. Historical unit cost of mechanical work 0.0000 1.0362 0.00000000
Total of historical unit cost 0.0000 0.00000000
H. Compensation insurance 0.0130 1.3037 0.01694810
1. Occupational safety and health management expenses 0.0176 1.0402 0.01830752
J. Employment insurance 0.0036 1.0636 0.00382896
K. Mutual benefit fund for retirement 0.0056 0.9767 0.00546952
L. National health insurance 0.0048 1.1771 0.00565008
M. National annuity insurance 0.0092 1.0636 0.00978512
Total of overhead expenses 0.0538 0.05998930
Z. Other items in general expenses 0.0060 1.0411 0.00624660
Z. Other general expenses 0.0492 1.0411 0.05122212
Total of other expenses 0.0552 0.05746872
Net construction cost 1.0000 1.04380480
Index control rate 4.38%
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Table 4. Analysis of Index Control Rate in A Project (by Construction Cost Index)

Item of expenditure Coefficient (weight) Index control rate Coordination coefficient

A. Direct labor cost 0.2036 1.0636 0.21654896
A. Indirect labor cost 0.0380 1.0636 0.04041680
Total of labor cost 0.2416 0.25696576
B. Domestic equipment 0.0273 1.0000 0.02730000
B. Foreign-made equipment 0.0025 0.8976 0.00224400
Total of machinery equipment 0.0298 0.02954400
C. Secondary product 0.0568 0.9858 0.05599344
D. Industrial product 0.2161 1.0266 0.22184826
E. Electric power, water supply and city gas 1.0815 0.00000000
F. Agricultural product 0.9515 0.00000000
Total of material cost 0.2729 0.27784170
G1. Construction cost(road project) 0.3449 1.0249 0.35348801
Total of historical unit cost 0.3449 0.35348801
H. Compensation insurance 0.0130 1.3037 0.01694810
1. Occupational safety and health management expenses 0.0176 1.0324 0.01817024
J. Employment insurance 0.0036 1.0636 0.00382896
K. Mutual benefit fund for retirement 0.0056 0.9767 0.00546952
L. National health insurance 0.0048 1.1771 0.00565008
M. National annuity insurance 0.0092 1.0636 0.00978512
Total of overhead expenses 0.0538 0.05985202
Z. Other items in general expenses 0.0078 1.0326 0.00805428
Z. Other general expenses 0.0492 1.0326 0.05080392
Total of other expenses 0.0570 0.05885820
Net construction cost 1.0000 1.03654969
Index control rate 3.65%

Table 5. Comparative Analysis of A Project by Each Escalation Methods

Division Historial data-based estimate system Standard estimate Construction cost index
Index control rate 3.14% 4.38% 3.65%
Fluctuation amount (KRW) 219,052,000 305,557,000 254,631,000
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Table 6. Comparative Analysis of All Projects by Each Escalation Methods
Division A Project | B Project | C Project | D Project | E Project | F Project | G Project | H Project | I Project
Historial data-based estimate system | 3.14% 331% 3.93% 3.24% 4.10% 3.14% 3.17% 3.02% 3.14%
Standard estimate 4.38% 6.18% 5.20% 4.15% 4.47% 5.74% 2.15% 2.70% 2.01%
Construction cost index 3.65% 5.49% 4.73% 3.90% 9.40% 2.87% 4.12% 3.34% 2.00%
Average 3.72% 4.99% 4.62% 3.76% 5.99% 3.92% 3.15% 3.02% 2.39%
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Fig. 1. Comparative Analysis of All Projects by Each Escalation

Methods (1)
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Table 7. Fluctuation of Index Control Rate Under Historical Data-Based Estimate System

Division Latter half of 2010yr. First half of 2011yr. Latter half of 2012yr.
Civil eng. work 3.94% 0.38% 0.07%
Architecture work 2.96% -0.58% -0.96%
Mechanical work 4.25% 4.24% 7.51%

Source : Public procurement service(2013)
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Cost

Construction const index(Ave. 2005=100) 2008/01 | 2008/02 | 2008/03 | 2008/04 | 2008/05 | 2008/06 | 2008/07 | 2008/08 | 2008/09 | 2008/10 | 2008/11 | 2008/12
Costruction 1099 1116 1141 1177 1216 1259 1300 1299 1322 1321 130.2 1281
Building Construction 109.2 1110 1133 116.6 1201 1240 1280 1281 130.3 1302 128.6 1266
Housing 108.9 1108 1129 1161 1191 1225 1256 1257 127.9 127.9 126.2 1243
‘Housing 1089 1108 1129 1161 1191 1225 1256 1257 127.9 127.9 126.2 1243
Non-Housing 109.7 1116 1143 1181 1222 1267 1311 1312 1334 1332 1314 1291
‘ Non-Housing 1097 1116 1143 1181 1222 1267 1311 131.2 1334 1332 1314 1291
Building Remodeling 1076 108.6 110.2 1122 1146 1180 1230 1231 125.6 1258 125.2 1245
‘Remodeling 1076 108.6 1102 1122 1146 1180 1230 1231 1256 1258 125.2 1245
Civil & Special Construction 1112 1127 1155 1196 1243 1292 1338 1332 1355 1353 133.2 1309
Construction of Traffic Facility 1095 1109 114.2 1190 1240 1299 1348 1340 136.9 137.2 135.0 1330
Road 1087 109.8 1131 117.7 1228 1290 134.3 1334 136.5 137.0 135.2 1338
Railroad 1135 117.0 1205 127.0 1325 1382 142.3 142.2 143.8 1434 139.3 134.2
Subway 1104 1133 1163 1216 126.0 1307 1348 135.0 136.7 136.5 134.0 1299
Harbors 1109 1121 1146 1182 1230 126.8 1296 127.5 1296 1291 126.2 1241
Airport 1131 1147 1166 1204 1241 127.5 1298 1289 1319 1319 1292 126.7
General Civil Engineering 1106 1121 1143 117.8 1227 1264 1297 128.7 130.8 130.5 1285 126.8
River 1103 1118 1138 1171 1209 1243 1271 1258 1281 1277 125.5 12386
Water & Sewage 11186 1136 1150 1184 1253 1287 1327 1326 1343 1341 1331 1320
Agricultural Water 1110 117 1145 117.8 1225 1269 130.7 1285 130.9 1302 1276 126.0
Urban 110.2 1116 1141 1179 1222 1262 1293 1281 1304 1301 127.7 1258
Other Special Construction 1138 1154 1181 1217 1259 1304 1351 1356 1375 1368 1344 1313
Electricity 1164 1175 1205 1235 1275 1325 1386 1395 1416 140.2 138.0 1348
Communication 1199 1210 1242 126.8 1304 1345 1394 1408 1423 1409 137.8 1331
Mechine 1098 1116 1141 1185 1232 1280 1328 1329 135.0 1350 1334 1313
Others 1000 1111 1135 1176 1225 1264 1296 1292 1311 1310 1287 126.2

Source : KICT(2013)

Fig. 6. KICT's Construction Cost Index

d 129 3100]ek. o] Alolrde] BB B AReel}
o] WEds Jei=2 WidFig 4), G, H, 1 a2 2371EA4
o] WEEe| H XFFAERT) B2 AL & 4= ok et
AAA o = vwst Ay 2AFAH] Aeukrle] 25zAEol 1)
3 FEEA Agabe] 2|52 AB0] B ASE AL o &
Ark

Fig. 55 73 MRS 28527 3712] 2 8HbA(A2FA)

o 2, DABPIAD B2 It Aol A
Aol AT A§PAe] ARy Bo] BT AFEAE
R

940%=2A] Ald] 498 i} = 7 28 AezAE R AHER
th E &7e] A9 713Ae 20084 39 110 247151
£ 2008 7€ 10do]t) o] Aol ZPIZAMIRSG HSES

AbH R A(Figs. 6 and 7), E &3¢ ZA7|EAA FAY A5
HEEo] Hdt AFEFERT A8 =rhe 2e & 5 vk

30.00
25.00
20.00
Construction
u Cost
15.00 index
Average index
10.00 === control rate
of E project
5.00
0.00

Jan,
2008 yr.

Dec
Feb. Mar. Apr. May Jun Aug. NO¥- 508 e

Fig. 7. Average Index Control Rate in E Project

Vol.34 No.2 April 2014 675



YAFARL ASE ATE mRPAY BANEE 9% B4

Ty Rk o 2 AdRApIAS § mRine A8ste] A

3 Arg e AREAM] 2819 A 8410 M

3 Qo AaFAS] B7hE SeHE Aol ol
AR i) gjstel AFSEAAE ) 978 ERBAb
RS o R ARTAR ASPA) eSS, BEF
2 g0 wE FeE, 2B A8 Ue St
B AE)o] ulmRAEkch ARIEge] g 24 2k e
e wARe =Est

A, AR At 97 WY F oF 56%2) 57 Aol
AW AR B} AUTAWIAFE) A5
g8l W3 S APgEIgich ok AalgAbIzL 21880 ate}
TRAEO 2 Q% Ak 24 ARario] AAs)a gtk
& & 4 glon, olol ueh B £3 A BEo A
Yo ZA515e) 7t W) BoRERS o] AolE
% Sleg Sk B, B QABABIASE HEAY b
L U AR, AR SRR o A58
Agate] AFEAES NEFAOL AP B 2.0%-9.4%
74 KsIe] oz BAE % BAARE HEAP I whet Fer
Jee mIRE BAle] Ve

ofefeE AL ek AFAR] Aol FelHe]
SeES AEP] A T Be AIe) e o=
Aadch

A, AT el FIste] A9E el o, EE
FA 0] Q9 DS AET Glo] o] WA
WS A7 8 A FuARE A Bark ok B, HaE
AL 8 FE tisle] ARTAR) A5k obd 2EAR
A5e Ag3tel SFAL SRS S, ARFAIAG
WA ARBEOZ TR A getelo} Sk

B o ARSEAAR] B3] BhEEd] g
ARIEAS B3te] 7 S The Ay B v g

r

4]

1A

;

676 Journal of the Korean Society of Civil Engineers

AR Ak & Al =EEE ARl tig =2

F @233 =71 SleiA, 5 LLAuizh Aol glojAel
AZA S} AASARTE H8] B7PEE Y 7IEl
ek A=l A7t R Eolor & Ao stk

N

gl 2

o] (= 20138hA ATt LI ATH) A LA
ofafe] A7

References

Baek, Y. J. (2001). Improving the procedure-Adjusted Contract
Sum for Price Escalation in Construction Projects, Youngnam
University, Master's Thesis (in Korean).

Choi, S. I, Lee, B. N,, Lee, S. W. and Choi, M. S. (2006). 4n
assessment and improvement scheme of a new cost estimation
system in Korean public construction industry( II), Construction
and Economy Research Institute of Korea (CERIK) (in Korean).

Choi, S. I, Song, B. K. and Kim, Y. J. (2004). An assessment and
improvement scheme of a new cost estimation system in Korean
public construction industry, Construction and Economy Research
Institute of Korea (CERIK) (in Korean).

Jeong, K. C. (2008). Problems and improvement schemes to
historical cost fluctuation ratio calculation according to the
escalation, Master's Thesis, Chung-Ang University (in Korean).

Korea Institute of Construction Technology (KICT). (1996). Research
Jor improvements of estimating system in construction industry
(1v) (in Korean).

Korea Institute of Construction Technology (KICT). (2013). Trends
of construction cost index (in Korean).

Lee, J. S. and Choi, S. I. (2003), 4 study on introduction of standard
estimate system, Construction and Economy Research Institute of
Korea (CERIK) (in Korean).

Park, Y. H. (2005). An improvement plan of contract price adjustment
through the problem analysis of the current price escalation
regulation in construction projects, Master's Thesis, Chung-Ang
University (in Korean).

Public Procurement Service (2013). Index rate of work types under
standard estimate system (in Korean).




<<
  /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


