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Abstract:  Software changes constantly in its lifecycle to adapt to the changing requirements and environments. In order to predict
whether each change will introduce any bugs timely, various bug prediction methods for software source code changes have been
proposed by researchers. However, there are three deficiencies in existing methods: 1) The prediction granularities are limited at the
coarse-grained levels (i.e. transaction or file levels); 2) As vector space model is used to represent software changes, abundant information
in software repositories, such as program structure, natural language semantic and history information, can not be mined sufficiently;
3) Only short-time prediction is explored without considering the concept drift caused by new requirements, team restructuring or other
external factors during the long time software evolution process. In order to overcome the shortcomings of existing methods, a bug
prediction method for source code changes is proposed. It makes prediction for fine-grained (i.e. statement level) changes, which reduces
the quality assurance cost effectively. By in-depth mining software repositories with static program analysis and natural language

semantic inference technologies, feature sets of changes are constructed in four aspects (i.e. context, content, time, and developer) and key
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factors that lead to bug injection are revealed. Characteristics of concept drift in software evolution process are analyzed by using matrix
of feature entropy difference, and an algorithm of adaptive window with concept reviewing is proposed to achieve stability of long-time
prediction. Experiments on six famous open source projects demonstrate effectiveness of the proposed method.

Key words: bug prediction; software evolution; fine-grained change; concept drift; cost effectiveness
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JIN, T s AL R R AR SRR 1 kAL AR SR B B SR B R RS A X R 7 VA AE A sl 1
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RGN D sin,waring W B out ) BURRLSE . 8635 LA R s 3 RS
B35 2. A FIGE) A B 13 S SEE(AWCR).
A SCC, U b AR v LA HERERL VT MRS ps MEAEIE R.
4T
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3
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6
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11:
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13:
14:
15:
16:
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18:
19:
20:
21:
22:
23:
24:
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26:
27:
28:
29:
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31:
32:

B3l ad
if <v then
¥ SCC, TN Chrain
else if /=v then
M Corain BIIRREA I} 2K 2% CL
else
L« CL il SCC,
[ 3R SCC, [ 5L A7 25
s<—K ST DDM W T7 VRS BiPRES
if s=waring then

if ps=in then

2 Chew
end if
J SCCHHT Cren, WIAHE H A8 v, WIS Bk 852 1H 52451
ps<waring

end if
if s=out then
if ps=waring then
eI KNN JEZ 500 50 /7 £ 850 R 5115 Gy MBS
if e=false then

K Coow TEDBTBES Al 22 RAUR R IEBIFE VI Bk fo IH

else
HI R 25 1) 3 A ARALLE 00 B S 4D 78 Cren
end if
H Corers BB Corains 2 Crnn
end if
ps<«out

end if
if s=in then
if ps=waring then
4 Crew

else if ps=none then
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33: K Corain VE A B SAAAE S R
34: end if

35: ps<«in

36: He SCCN R kel . 1oy ik 2 552 9] 4
37: end if

38: F SCC,TH Cpin, WAL HH A1 v, MRS B 52 1H S 451
39: H Chrain W%k CL

40: end if

41: return/,
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Scarab 500~9600  05/2001~11/2004 38 742 21 BLBIE RS
JBoss 500~8200  08/2000~10/2004 75978 8 J2EE I ] 1 45 4%
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) A S N 520) 220 e A0 e P AR 2 B A 7 THT TS0, 3 22 /R E . A /4R 0 6ok P T A5 SR 10 D ik 2 R0 G B ik
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ot 5 3%, EL 5 K6 22 RS2 3 R P i SR 9 A0 Kam 45 LA B9 9 1T 17 S A R 2 B 4 Bl s S0 vk
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Fig.3 Chi-Square measure ranks of features
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FIVRARFAFAE N 2218 I /AN B KR8 1E A58 22 B8R /1N, 30 BH PR A BT 1) 3 10 o (R M B A . A I 4 vl DU H R TR 06
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Fig.4 Symmetric matrix of feature entropy difference
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Fig.6 Cost-Effectiveness curves of the three bug prediction methods

K6 3 ik b S0 U7 3 1R AR A 5k b 2k
4 ZERIE

AL Tl THT 1 R 2 YR A S PRl B TN 7 9 A% T 1 AR L AR A B DAy 2 3 AN X
G AT RO T R AR UE A 0 I SR A AZ i P e P R P A5 R FARAE 35 T8 U LR S 45
GITE N R AN RS AR AR AR N TR DL A R T RN BOK 4 A5 TSR AR AR B X 2 3
T AR S A i) L ) A AR A (I TV & 30 P S 451 B D R A T ), 122 5 VA e — e AR 3 [P B 2
FVELZOR A 27 STHU. S50 B 50 40 M 1 45 e ik X Sl 5 00 £ o ik, 5 6 AR P 0 2 i 1) 1 R 5 0 LA
SRS H PR AR AL 0T S5k B TR A B A P K R P R A0 2 (0 v SR 0 M 7 M A i A Ay o, e A
JUAN AT PR IS0 AR A A% T L ) 2 SO WL BE AT PO e 1 AR SCH A AR 2 ST AL A AT R s 8 3 A A 2%
A0 U A5 < 0 P A S 72 S e 5 TN vk W e A0C T S 20 A 3 55 20 2 B sl B T g 2.

FERR BT K — 2D IF R AR JLANTT 1HT 1 T AR

(1) 37 o B U5t A S Y 11 B A0 2 SR O A Java S50 AT I S 360 360 0E L AT — 5 (19 S5 B
A TP IR A T8 55 SR 3T o B A T VE A R N — 2 AR AL

© PERREERSMROT  httpy/ www. jos. org. cn



BT & g RARAL IR F A B 1E TR 7 ik 2515

(2) FEERFAFEE. A SO VAR ER IF RN DA 4 FE 0 R AE I A K T ST 4656 (T H 22 56 F S AR 4050, IR R
G IETT RN DL Z IR (R A 28 0 LA S T IR N 20 3T AL 141 BN (1 &85 ) %of 7% B8 J0 4k (14 532 i oA Sk T Rl I YR A2 4 T R
N BAEAE IR G D EEE U B MEF1FR T 28 FAE B DL B B3R 25 o 10 3L R PP e 5 BRI A
70 TP 45 TR 2R T 9% 5 ) AR A8 A B U (10 O R, AT — 20 50 38 LA AR AE 2.

(3) M T bR ui B (1 IF A # A S ER H 2 AS T2 bR JF IR I H 36 0E T AR SO S B RO, T — 8RR
Z TN T SEBR B TT R G R 2 AR D 0 e e A SC U AR R SRR I A A 4 ) R 4L TR R AR
BF IR 5T RRAR B8 RIDRE SR AT I, 45 H R ff 22 95 ) 4 31 40 DRI A8 B8 1) 3 AT 35 B R 2R N 8 B I A 25 B 7 A7 Sk
FLVR T 10 35 8 7 45 P 5 1SR B N R B0 SR A S, AT — 25 56 i 7 ¥ ) s T

References:
[1] Song QB, Shepperd M, Cartwright M, Mair C. Software defect association mining and defect correction effort prediction. IEEE
Trans. on Software Engineering, 2006,32(2):69—-82. [doi: 10.1109/TSE.2006.19]
[2] Kim S, Whitehead EJ, Zhang Y. Classifying software changes: Clean or buggy? IEEE Trans. on Software Engineering, 2008,34(2):
181-196. [doi: 10.1109/TSE.2007.70773]
[3] Zimmermann T, Nagappan N, Zeller A. Predicting bugs from history. Software Evolution, 2008,4(1):69-88. [doi: 10.1007/978-3-5
40-76440-3]
[4] Aversano L, Cerulo L, Grosso CD. Learning from bug-introducing changes to prevent fault prone code. In: Proc. of the Int’l
Workshop on Principles of Software Evolution. New York: ACM, 2007. 19-26. [doi: 10.1145/1294948.1294954]
[5] Qin LN. Research on static prediction of software defects [MS. Thesis]. Wuhan: University of Central China Normal, 2011 (in
Chinese with English abstract).
[6] Zimmermann T, Premraj R, Zeller A. Predicting defects for Eclipse. In: Proc. of the Predictor Models in Software Engineering.
Washington: IEEE Computer Society, 2007. 9—16. [doi: 10.1109/PROMISE.2007.10]
[71 Zhang Y, Yuan ZH, Jiang HY. An early defects prediction approach for object oriented software. Computer Technology and
Development, 2010,20(8):37—-44 (in Chinese with English abstract).
[8] Zimmermann T, Nagappan N. Predicting subsystem failures using dependency graph complexities. In: Proc. of the 18th IEEE Int’l
Symp. on Software Reliability. Washington: IEEE Computer Society, 2007. 227-236. [doi: 10.1109/ISSRE.2007.19]
[9] Abdulsalam H. Streaming random forests [Ph.D. Thesis]. Kingston: Queen’s University, 2008.
[10]  Sliwerski J, Zimmermann T, Zeller A. When do changes induce fixes? ACM Sigsoft Software Engineering Notes, 2005,30(4):1-5.
[doi: 10.1145/1082983.1083147]
[11] Eyolfson J, Tan L, Lam P. Do time of day and developer experience affect commit bugginess? In: Proc. of the 8th IEEE Working
Conf. on Mining Software Repositories. New York: ACM, 2011. 153—162. [doi: 10.1145/1985441.1985464]
[12] Rahman F, Devanbu PT. Ownership, experience and defects: A fine-grained study of authorship. In: Proc. of the 33rd Int’l Conf.
on Software Engineering. New York: ACM, 2011. 491-500. [doi: 10.1145/1985793.1985860]
[13] Abreu R, Premraj R. How developer communication frequency relates to bug introducing changes. In: Proc. of the Joint Int’l
Workshop on Principles of Software Evolution. New York: ACM, 2009. 153—158. [doi: 10.1145/1595808.1595835]
[14] Tsymbal A. The problem of concept drift: Definitions and related work. Technical Report, TCD-CS-2004-15, Dublin: Trinity
College at Dublin, 2004.
[15] Lane T, Brodley CE. Temporal sequence learning and data reduction for anomaly detection. ACM Trans. on Information and
System Security, 1999,2(3):295-331. [doi: 10.1145/322510.322526]
[16] Giacomini R, Rossi B. Detecting and predicting forecast breakdowns. The Review of Economic Studies, 2009,76(2):669-705. [doi:
10.1111/5.1467-937X.2009.00545 .x]
[17] Delany S, Cunningham P, Tsymbal A. A comparison of ensemble and case-base maintenance techniques for handling concept drift
in spam filtering. In: Proc. of the 19th Int’l Conf. on Artificial Intelligence. Florida Al Research Society, 2006. 340—-345.
[18] Billsus D, Pazzani M. A hybrid user model for news story classification. In: Proc. of the 7th Int’l Conf. on User Modeling. New
York: Springer-Verlag, 1999. 99-108. [doi: 10.1007/978-3-7091-2490-1_10]

© PERREERSMROT  httpy/ www. jos. org. cn



2516 Journal of Software #AF5# Vol.25, No.11, November 2014

[19] Koren Y. Collaborative filtering with temporal dynamics. In: Proc. of the 15th Int’l Conf. on Knowledge Discovery and Data
Mining. New York: ACM, 2009. 447-456. [doi: 10.1145/1557019.1557072]

[20] Lazarescu M, Venkatesh S. Using selective memory to track concept effectively. In: Proc. of the Int’l Conf. on Intelligent Systems
and Control. ACTA, 2003. 14-20.

[21] Koychev 1. Gradual forgetting for adaptation to concept drift. In: Proc. of the ECAI 2000 Workshop Current Issues in
Spatio-Temporal Reasoning. 2000. 101-106.

[22] Pelossof R, Jones M, Vovsha I, Rudin C. Online coordinate boosting. In: Proc. of the 12th Int’l Conf. on Computer Vision
Workshops. New York: IEEE, 2009. 1354-1361. [doi: 10.1109/ICCVW.2009.5457454]

[23] Ekanayake J, Tappolet J, Gall H, Bernstein A. Tracking concept drift of software projects using defect prediction quality. In: Proc.
of the 6th IEEE Working Conf. on Mining Software Repositories. Washington: IEEE Computer Society, 2009. 51-60. [doi: 10.
1109/MSR.2009.5069480]

[24] Chrupala G. Learning from evolving data streams: Online triage of bug reports. In: Proc. of the 13th Conf. of the European Chapter
of the Association for Computational Linguistics. Stroudsburg: Association for Computational Linguistics, 2012. 613—-622. [doi: 10.
1023/A:1018046501280]

[25] Fluri B, Wiirsch M, Pinzger M, Gall H. Change distilling: Tree differencing for fine-grained source code change extraction. IEEE
Trans. on Software Engineering, 2007,33(11):725-743. [doi: 10.1109/TSE.2007.70731]

[26] Menzies T, Milton Z, Turhan B, Cukic B, Jiang Y, Bener A. Defect prediction from static code features: Current results, limitations,
new approaches. Automated Software Engineering, 2010,17(4):375-407. [doi: 10.1007/s10515-010-0069-5]

[27] McCabe TJ. A complexity measure. IEEE Trans. on Software Engineering, 1976,4:308-320. [doi: 10.1109/TSE.1976.233837]

[28] Halstead MH. Elements of Software Science. Amsterdam: Elsevier North-Holland Press, 1977.

[29] Lukins SK, Kraft NA, Etzkorn LH. Source code retrieval for bug localization using Latent Dirichlet allocation. In: Proc. of the 15th
Working Conf. on Reverse Engineering. Washington: IEEE Computer Society, 2008. 155—-164. [doi: 10.1109/WCRE.2008.33]

[30] Maletic JI, Marcus A. Supporting program comprehension using semantic and structural information. In: Proc. of the 23rd Int’l
Conf. on Software Engineering. Washington: IEEE Computer Society, 2001. 103—112. [doi: 10.1109/ICSE.2001.919085]

[31] Blei DM, Ng AY, Jordan MI. Latent Dirichlet allocation. Journal of Machine Learning Research, 2003,3:993-1022.

[32] Thomas SW, Adams B, Hassan AE, Blostein D. Modeling the evolution of topics in source code histories. In: Proc. of the 8th
Working Conf. on Mining Software Repositories. New York: ACM, 2011. 173—182. [doi: 10.1145/1985441.1985467]

[33] Canini KR, Shi L, Griffiths TL. Online inference of topics with Latent Dirichlet allocation. In: Proc. of the Int’l Conf. on Artificial
Intelligence and Statistics. 2009. 65-72.

[34] Yan R, Huang C, Tang J, Zhang Y, Li X. To better stand on the shoulder of giants. In: Proc. of the 12th ACM/IEEE-CS Joint Conf.
on Digital Libraries. New York: ACM, 2012. 51-60. [doi: 10.1145/2232817.2232831]

[35] Graves TL, Karr AF, Marron JS, Siy HP. Predicting fault incidence using software change history. IEEE Trans. on Software
Engineering, 2000,26(7):653—661. [doi: 10.1109/32.859533]

[36] Pan K, Kim S, Whitehead EJ. Toward an understanding of bug fix patterns. Empirical Software Engineering, 2009,14(3):286-315.
[doi: 10.1007/s10664-008-9077-5]

[37] Chen T, Thomas SW, Nagappan M, Hassan AE. Explaining software defects using topic models. In: Proc. of the 9th IEEE Working
Conf. on Mining Software Repositories. 2012. 189—-198. [doi: 10.1109/MSR.2012.6224280]

[38] Hindle A, Godfrey MW, Holt RC. Mining recurrent activities: Fourier analysis of change events. In: Proc. of the 31st Int’l Conf. on
Software Engineering. New York: IEEE, 2009. 295-298. [doi: 10.1109/ICSE-COMPANION.2009.5071005]

[39] Widmer G, Kubat M. Learning in the presence of concept drift and hidden contexts. Machine Learning, 1996,23(1):69-101. [doi:
10.1023/A:1018046501280]

[40] Gama J, Medas P, Castillo G, Rodrigues P. Learning with drift detection. In: Proc. of the SBIA Brazilian Symp. on Artificial
Intelligence. Berlin: Springer-Verlag, 2004. 286—-295. [doi: 10.1007/978-3-540-28645-5_29]

[41] Schilling MF. Multivariate two-sample tests based on nearest neighbors. Journal of the American Statistical Association, 1986,81

(395):799-806. [doi: 10.1080/01621459.1986.10478337]

© PERREERSMROT  httpy/ www. jos. org. cn



BT & g RARAL IR F A B 1E TR 7 ik 2517

[42] Hassan AE, Holt RC. The top ten list: Dynamic fault prediction. In: Proc. of the 21st IEEE Int’l Conf. on Software Maintenance.
Washington: IEEE Computer Society, 2005. 263-272. [doi: 10.1109/ICSM.2005.91]

[43] Yang Y, Pedersen JO. A comparative study on feature selection in text categorization. In: Proc. of the 14th Int’l Conf. on Machine
Learning. Morgan Kaufmann Publishers, 1997. 412-420.

[44] Widmer G, Kubat M. Effective learning in dynamic environments by explicit context tracking. In: Proc. of the 6th European Conf.
on Machine Learning. London: Springer-Verlag, 1993. 69—-101. [doi: 10.1007/3-540-56602-3_139]

[45] Albert B, Ricard G. Adaptive parameter-free learning from evolving data streams. In: Proc. of the 8th Int’l Symp. on Intelligent
Data Analysis. Berlin: Springer-Verlag, 2009. 249-260. [doi: 10.1007/978-3-642-03915-7_22]

[46] Hulten G, Spencer L, Domingos P. Mining time-changing data streams. In: Proc. of the 2001 Int’l Conf. on Knowledge Discovery
and Data Mining. New York: ACM, 2001. 97-106. [doi: 10.1145/502512.502529]

[47] Melville P, Shah N, Mihalkova L, Mooney RJ. Experiments on ensembles with missing and noisy data. In: Proc. of the Workshop
on Multiple Classifier Systems. 2004. 293-302.

[48] Breiman L. Random forests. Machine Learning, 2001,45(1):5-32. [doi: 10.1023/A:1010933404324]

[49] Bifet A, Holmes G, Kirkby R, Pfahringer B. Moa: Massive online analysis. The Journal of Machine Learning Research, 2010,99:
1601-1604.

[50] Cohen J. A coefficient of agreement for nominal scales. Educational and Psychological Measurement, 1960,20(3):37-46. [doi: 10.1
177/001316446002000104]

[51] Wu TT. Research on classifier performance evaluation [MS. Thesis]. Beijing: Beijing Jiaotong University, 2010 (in Chinese with
English abstract).

[52] Hata H, Mizuno O, Kikuno T. Bug prediction based on fine-grained module histories. In: Proc. of the 34th Int’l Conf. on Software
Engineering. New York: IEEE, 2012. 200-210. [doi: 10.1109/ICSE.2012.6227193]

[53] Arisholm E, Briand LC, Johannessen EB. A systematic and comprehensive investigation of methods to build and evaluate fault

prediction models. Journal of Systems and Software, 2010,83(1):2—17. [doi: 10.1016/j.jss.2009.06.055]

Mt Fh 325 S0k

[51 25 W 406 A0 e e o e 45 TOU MY 9 [ 01 - 2 07 18 S ] i AR R i 5 K 22,2011

(7] k2, 28 AW, VLG HE— RN 1) X S 3P b 1 R 00 To000 2 v S R 5 R J€,2010,20(8):37-44.
[51] BRI A S P R VAN IR 3 [0 L 2% 107 18 301 Ak 50 b 50 A8 K 2%,2010.

J&F (1983 —), 2, W] g JT 4 A1 12k 3
BRF ATk E DR B A L Bk
TE AL, 5 TN

E-mail: yuanzi@sei.buaa.edu.cn

XI| #8(1958 —), 5, # ¥, 1 - 2k 3 i ,CCF
T 2 4 B, A EAE 9 A O 1 TR
DR, B A ¥ A B 459

E-mail: liuchao@buaa.edu.cn

FHFRIFI(1978 =), 20, 1+, E PG N
AR AR [ A U 9 3 B FLAR B
E-mail: xueer-123@263.net

© PERREERSMROT  httpy/ www. jos. org. cn




<<
  /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 350
  /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 <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 [3600 3600]
  /PageSize [612.000 792.000]
>> setpagedevice


