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Abstract

Deductive reasoning is the process of drawing valid conclusions from a given set of premises.
Although deductive reasoning should be performed independently of prior knowledge and
intuitive beliefs, actual human reasoning often relies on them. This tendency towards bias in
human reasoning has been experimentally studied through the demonstration of the belief-bias
effect in syllogistic reasoning. Recent neuroimaging studies showed that right inferior frontal
cortex is important for belief-bias reasoning, using adult subjects. The aim of this study was to
examine the activity of inferior frontal cortex in children performing belief-bias reasoning task,
using near-infrared spectroscopy (NIRS). We found that children exhibited the less hemispheric
asymmetry in inferior frontal cortex activity compared with adult subjects who showed strong
right-lateralization associated with belief-bias reasoning.
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T ORKERAFSE TIX, FmERAEE, FrICHERHER O MR B IC B 228 2T & i &
T (Goel, 2007), HREHHERIL, 5 % bITZAHED BRREHANCIE SV TR Y 2t 28 < i
BThHY, MESXOBEWRNE DL & (XARMNIATON Db D THD, L, EEICE 3 To
TV HHERIE, ARARERITOEWRLHORELZMZIT L2 ERMbNTRY, FIEI AT
23 (belief-bias effect) DAFIL A U CEBAICHRETT S T 72 (Evans, 2008),

ERNA T AR LT, FRERRIEL ST 2, (ARSkE & ITIEBfR) BIRESCOEK
NADIEL SIZEBENTLEIHREZ V), BEAA T ADROFERTIL, WBEAIRIEL & &k
DOERNEOIEL SN T 5MEE, —FHLULAaVWMEEZERT D (X158, S50, B3
SLPRA TR B HE R AT DI TIEM T 228, A —ESMTiF, BWRAEATHRIAMEGRIC T L TLE D
72, HERREGENEL 2D 208 b5NT5 (De Neys, 2006a, 2006b; Evans, 2008; Tsujii &
Watanabe, 2009, 2010),

IRIEAYTIELE (reasoning)

ELLY (valid) 1E L<ALY (invalid)

{E = (belief
i (belieh) [ omnmtm s EQNFBILETHEL
ELL TRATOARIMAETHES | TTONHIBTHS
(Believable) . EORALEL R T S EORLMALE T

EOMEILEALRTILY EDRLARTHS
EL{AL TATONHIMABRTHD | TATOIRIMARTHD
{Unbelievable) --

L EDNRLRTEL S E ORI RTELL

—¥%# (congruent) EI T —H#&H (incongruent)

FaNA T ABEOFHFEHEL LTRLESAVLN TS DI, fmBEMHGR O ~HiRfEE T L
(dual-process model) Td» 5, —HIBFEE T /ML, FLHAICHERIEHICE S < HrES (analytic
system) &, ik KA MARRERZ SIS BEREEE (heuristic system) &9 2 DD HZE
AT LAMOMEEMZBLTE FOfRRIIITOND Z L2 RELTND, EENEE (ka—U X
T4 7 ZANFFE R BBWIATON D DI LT, TS IR & AAHA B2 L3 & § 5\~ T
b5, BEAERICKTHHERSERREDIZEA LT 2=V AT 4 7 AZX VTR TWD 3, =
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BEmiER T OMB A M RFIZITE 2 — Y AT ¢ 7 2R A2 —RFR9ICHEl LT, ortEEOE— R
UV A DMEN DD T L HIBRET /VTIRE L TS (Evans, 2008),

B NRERE 2 kP52 & U T2 B it DIMEHEATZE1, ERRRIHERR IZ BT ME &S 7 ZAZ0RITA - ER O |
SHIE FEROOIFEN ERWBIEN H D Z L 27/ LT\ 5 (Goel & Dolan, 2003; De Neys et al., 2008;
Tsujii & Watanabe, 2009, 2010; Tsujii et al., 2010a, 2011b), #1x1¥, Goel & Dolan (2003)1%, #
HERY MRI & HW C ZBGmiERR S T T OGB4 HIE L7 & 25, R—ESthoHfEnIc EE LK
1T, A¥EBEROBEE FEOIFEBAmW L E2/R Lz, £7-, Tsujii & Watanabe (2009)(%, IT7R4+
¥k (NIRS; near-infrared spectroscopy) % FAWZZBFZEIZ T, A ERORTEALE M OIEE &
WHEBRFE T E, R B oHRmAEA RV L 2R L, & 518, Tsujii et al. (2010a, 2011b)13,
REEEEA AT (TMS: transcranial magnetic stimulation) % i\ CTA 3ER O RITEERE T OIEE) %
T2 &, R—BERMFOHFREEO AP E LSBT 22 L 2H LN L, ZNbO/RIE, A
FEROATHEE THOIEE D, R —BEMHOHERRITERVEDY 2> Z L& REL T 5,

LrL, 26 —#HOATHFRITMABBRE 72T 255 L L TRV, RBEEE T ORI PrrED
FEEBPEDWOEMN BAGE 2 OHEE, FREHIHERR OMPRILE DI A ZLIZ OV I S e aSnT
W, RO B, TR FIEWNIRS) 2 W C/NEARE (11712 7)) AVES M =BGaik
(categorical syllogism) DB ZfiFN TV 5 & X OFTIAZE FEOIEEZHIE L, /NRICBIT 2E&N
AT ABFOMRBISEICONWTHRFT D2 &L TH D, NIRSIFIHGFETLZLEMNEL, Fitexig s
U 7= R EMRB O LTV b (Minagawa-Kawai et al.,, 2008, 2009; Tsujii et al., 2009,
2010c), De Neys et al. (2009)1%, /NEAERE (11-12 ) OHERBEZ - L 25, BAERE 2
HARTEEA T ABREZ T, FRIIA —BEEOHGREEIE LB L2t L,
L7>L, De Neysetal. (2009)1%, 1TEHEE (EZH) LT LT, TOMBEEIZ SOV TN
BINI EN T W RBFZEE, AR E B W THW ST E 7= NIRS 8 (Tsujii & Watanabe,
2009, 2010) & AR LT XA L HWT, AEERE (11812 M) Rl 2 T-> T D &
T OFTERE T ORI 2T~ 2,

B &

HERE
11—12DO BARNNFEAE 16 LB LT (B 94, & 74), EHERT 11.25 5 (SD =0.45) T,
SRR E CIEFERRN), FHEBERNEZR LW,

FRE

EEM-BmEOMELZ 64 MAE L7, 32 M2 —%H5% M (16 valid-believable, 16:
invalid-unbelievable) T, 7% Y @ 32 RN AR —E 544 (16: valid-unbelievable, 16: invalid-believable)
Thote, MEIET7 v 7 by 7P COBEBEICTHEHBREICIETRL, ZBEimboZY4HE2HBLTH b
o7 RISIE= U ATITo7c, FFITORIRMERIL 20 B TH o7z, AW TIE, FIREHLATH
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AUIRISZ BBICE X 2 2 ENTE, HIREFRINICRIE A 2 WEA T ABIICRE & L, #HIREIC
RIS OEHRANE TIER <, HERROZ Y MEZ MW 2 8 9 ITHEFH L7z, A58 Tk NIRS #IE O# S
b, oy rTFHA v EAOE, —BEREEARABSRBIIEREN 4RITT o7 r v 7 BHERL, —
BT my 7 ER—EGEMT vy 7 PRBEITRR SN D X OIS LT, BEICE S0 D AT N,
DTy I TFYA U ERNT, A BB HEITEE P OEEZ R L, RAWBRE OF&
PRA T AHERGOIRRFAB 2] 502 L TR Y (Tsujii & Watanabe, 2009, 2010; Tsujii et al., 2010b),
AT b AR R FERT A 2 AV,

NIRS |

HeESm TR T R O RTTEIE FE OB ~E 2/ 1 E VB EE (Aoxy-Hb) %, 2 F v o R4
NIRS (a7 b =2 2% PNIRS-10) % AV CTHIE L7z, Z @ NIRS #& (%, 735+ 15nm, 810+ 18nm,
850£20nm O =R OB AFH T D2 LICky, BIEELY-T 3— Mz W TEEE~E
surr bRt/ OREEEEHEL TS, NIRS Y r—7 (A h=7 2l
P-Probe D)X /247 i -5k D T RZARNC Z N EHUELE Lz, EEE 10-20 50 F7 & F8 %, FRiEARICHH
WA 252 EPBEDOHTEL W ML TS (B Jurcak et al., 2005, 2007; Okamoto et al., 2004), A
F5ETIE NIRS 7' r— 7 Ofithgs (detector) & 2 -ERki% F7, A -8ki% F8 OUrfFIciEL L HIlc Lz,
P 7Y o7 TEREIT 10.2 Hz (97.8 ms/data) Tho72, —HFMHTr v 72 _X—2F 4L LT
R—E&fE7 1y 7 ® Aoxy-Hb 25 L, A FERICEO TN EH 21772,

1TENER

— % 4 (valid-believable, invalid-unbelievable) & &~ — % 4t { (valid-unbelievable,
invalid-believable) D IEAH # X 2 12 F & ® 7=, fBRAI72 2 4% (validity) & {5:& (believability)? 2
RGBT & To7c L 2A, ABRKREERANRD N (F (1, 15) =59.63, p <0.01), HHED
ROBREEIT-T- & 2 5, Believable 725 Tld 4 72 RBESC O 728, IEE RN E < (F (1, 30) 45.26,
p<0.01), Unbelievable 72 5:/F TIEZY TRWVRBESCOH N, EEFEREN-T- (F (1, 30) =21.61,
p<0.01), 2FV, —HEMHIFA—HEHLY B EZERPFEICEL, BUVMEENA T AZEBG
BTz, SZEAEROAENE S TR, 240 FR (F (1, 15) = 2.36, p = 0.15) L [5&0 £4)
R (F(1,15)=0.18, p= 0.68)ITHE TR N1,

HIRIEE

ARG T ey 7B T 5B~ E v BV REDOE{LR (Aoxy Hb) % AWM F-ERIZ OV TR
izl 2 A, AFEROEHMEN 7.21 (SD = 7.66) T, L£FEKN 6.53 (SD = 5.09) ThH -7, xthind D
THIEEIT-T2& 25, WHRICITAEENRD ST (t(15) =1.06, p=0.30), 7235, AW
8 TIE Aoxy-Hb DENAIE, W% I U B/ EREEMAZ WD Z &A%, EIE Beer-Lambert
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HIZHWE~E o B UBEREICIE, SHRE ONEKEE (optical path-length) 3R TH DR ED
IR ER STV AT, ARIFSE CIHMEERNL (arbitrary unit) & L7z,

10 71
—+— Believable
ng | -4 Unbelievable
IE e r
=
=
$ o7y r
06

Valid Invalid

X2 #HmREDITHER (EEF)

£ =

WO BRIE, DNPREFE (1112 5%) O R E OFERIHER I KT TE AL T AR LT,
AR EE (NIRS) A AW TEOMBREEAASLNICT L2 L TH D, ITHIEEOGITHE RPN,
FERRY S L E &S —E L T D (valid-believable, invalid-unbelievable)i®, —Z L T\ 721
8% (valid-unbelievable, invalid-believable) & ¥ & IEZ RN & <, INFATEOHEGHIZIRVME &A1
TAMRPEE D EBW BN oTe, TORRIT, FCHER 11-12 B OREE A 7 AR 2l
~_7=47EFSE (De Neys et al., 2009) & —EH 325 DT, De Neys 5%, THHIKAIZHSRTEEAN
AT AEZITLT NI EEZTRL TS, LaL, DeNeys SIIITEHEE LA TE 53, MIGHE)
WZOWTIEH ST > TV, £ 2T, AWFFETIE NIRS 2 W TS AA 7 A w217

> TV D ERFOFTEHEE FEOTEBIC SV TRES L7z,

HRRRIHERR IS RIS T AR BT 2 Bt OMBHG TSR ORE R 1L, BE&AA T AEHE,
PR R HERR A AT O T2 DIIE, A FEROFIEE NN ER LR AR L 2R L TE R (Goel
& Dolan, 2003; De Neys et al., 2008; Tsujii & Watanabe, 2009, 2010; Tsujii et al., 2010a, 2010b,
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2011b), #ilx 1%, Tsujii & Watanabe (2009, 2010)i%, AIFELE FEEOIFEI D A7 Y-EREENL AN FE VIFERE
FER B OHERE N BN LML, ZERESH A LT Ly v — % 5 2 THRTIERE

TEROTEEN & P32 EHERRATEOME T35 2 L &2k L7z, F7z, Tsujiiet al. (2010a, 2011b)1%, #%
FHEBMESM (TMS) TA RO RTEAZE N EOTEE) 2 Ml 925 & A —E R oHRmiE 18 % L IKT
FTHZELEROLI LI, 0 OERTIE, A FERORIEELE M2 B Tl LT, A —8%
TEOHEFRAA AR T Z B2 o7z, 2D ORERI, A EEROMEEAE TR OB R — B0

AICBWTIER R EHI A R T 2 L 2RI LTS,

ABFFED NIRS S35 5E, A ABBRTE O IR JE DR R LIRS, FHE R — B Sk ot

AT 2 TV D REORTTARE T OTEENITI A B EEREN 2N 2 & 2R L, T O MIEE)Z ek
XD B N WBIRIIBAEE CTHE < ME S TR Y, #1213 Tsujil et al. (2009)1%, 22
=X 7 AEVIBEIT o TN D & BRI 5 5% R CTIIERO LT, FEEITIS U THER
HFPE S BB B RE R A WS LT 5, ABFSEICHERIL, BIBAOHERTRE OZIT 2B 5 FERIERS
%%L,m%é(nlmw@&ﬁfiit%%ﬁ&ﬁ#%ﬁuﬁﬂmﬁbfmkm LERRET DD
DTH D, —MEIZ, FHIEROBTEHLE FERIZMHEAE (inhibitory function) & FEWBEbH U 3% 5 Z LA
FEfEhTWb (f; Aron et al., 2004; Boecker et al., 2007; Tsujii et al., 2011a), (¥, Tsujii et
al. (201D1%, Go/No-Go ifREZATH O FIEAZE P OIEE) % NIRS TEHEI L7 & 2 A, FEREAL 224k
B 1E & No-Go ATOZITAIEN BV 2 & Z27r L7z, De Neys et al. (2009)i%, IRk Az~ T
PHSEER R E L TR LT, TOEDIEENA T AEZITT L, A S thoHmiin i
LT LEFERLTVD, R—BERMOHEREZBEINAT O 72DI21E, RLERERLE 2— U X7 4
7 AxIMRT 20BN D D, FEEORTIEE T OEENITA F KB L R0 & FAFFEORS
BiE, 29 LeFROEHFENEST 25250 THDHEEZLND,

ARFFEDOFETNT, EinE DHERIRE 21T > TV AREORTIEIE T OFEE 2 5~/ Tsujii et al.
(2010b) DFATHIEDOFE R & B Bl fE o8 — o 2R LT %, Tsujii et al. (2010b) D EBR T
Bl DR BRI OHERR Z 1T > TV D RFORTEHE FEOTEEN IR ERIESFER R b2 &
PRSINT D, FHELRRRIS, milnE b, FERAMILATIHIEREL TS <, HiRRIEENA T
AEZTRT VI ERRFEIN TS (B: De Neys et al, 2009), Ffit & EE BT 21E& 1T
ADBGE N LIRS X D b DD E ) INTERREOIET —~ Th D5, 5B O
FHEDPHERR 21T > TV D REOMIIEE) &, mlin#E OMRRIEBI ORI L AHER Z & HIFEL <R D
TEBREERDLTHHS D,

AWFIENE, NROHEGR ORI SOV TR TZ BN O TH Do AFIROFERN D, AR
F LTI DARIEEN T/ NS HERR Z AT o TV A FREM IR S T, BB ORMER & LTI, (D
BRE BN D 70 < BRI L 1 MR T2, EERIERTFRIE DO H IEIZ SOV TIRWVLERN S 2 2 & &,
(2) H—DREEE (1112 R LN TE LT, M EE O O EHZELEZ TIN5
TP AERER e E SRR R BB OWRE OT — 2 HWET HMERH D Z EERETFHND,
EARAN G (NIRSHIFSEARR AL L7 MEgEE TH Y, SH%OMEOERICEY, W
T OIREAE O FEN L OMBA AL = E AT S5,

100



THEEOHERR I Z ST TR & 7 AR REMRBI T 7o —FIC L 2058

51Xk

Aron, A.R., Robbins, T.W., Poldrack, R.A. (2004). Inhibition and the right inferior frontal cortex.
Trends in Cognitive Sciences, 8, 170-1717.

Boecker, M., Buecheler, M.M., Schroeter, M.L., Gauggel, S. (2007). Prefrontal brain activation
during stop-signal response inhibition: an event-related functional near-infrared spectroscopy
study. Behavioural Brain Research, 176, 259-266.

De Neys, W. (2006a). Automatic-heuristic and executive-analytic processing during reasoning:
Chronometric and dual-task considerations. Quarterly Journal of Experimental Psychology, 59,
1070-1100.

De Neys, W. (2006b). Dual processing in reasoning: two systems but one reasoner. Psychological
Science, 17, 428-433.

De Neys, W., Vartanian, O., & Goel, V. (2008). Smarter than we think: when our brains detect
that we are biased. Psychological Science, 19, 483-489.

De Neys, W., & Van Gelder, E. (2009). Logic and belief across the lifespan: the rise and fall of
belief inhibition during syllogistic reasoning. Developmental Science, 12, 123-130.

Evans, J.B.T. (2008). Dual-processing accounts of reasoning, judgment, and social cognition.
Annual Review of Psychology, 59, 255-278.

Goel, V. (2007). Anatomy of deductive reasoning. Trends in Cognitive Science, 11, 435-441.

Goel, V., Dolan, R.J. (2003). Explaining modulation of reasoning by belief. Cognition, 87, B11-22.

Jurcak, V., Okamoto, M., Singh, A., Dan, I. (2005). Virtual 10-20 measurement on MR images for
inter-modal linking of transcranial and tomographic neuroimaging methods. Neuroimage, 26,
1184-1192.

Jurcak, V., Tsuzuki, D., Dan, I. (2007). 10/20, 10/10 and 10/5 systems revisited: their validity as
relative head-surface-based positioning systems. Neuroimage, 34, 1600-1611.

Minagawa-Kawai, Y., Mori, K., Hebden, J.C., Dupoux, E. (2008). Optical imaging of infants
neurocognitive development: recent advances and perspectives. Developmental Neurobiology;,
68, 712—-728.

Minagawa-Kawai, Y., Matsuoka, S., Dan, I, Naoi, N., Nakamura, K., Kojima, S. (2009).
Prefrontal activation associated with social attachment: facial-emotion recognition in mothers
and infants. Cerebral Cortex. 19, 284-292.

Okamoto, M., Dan, H., Sakamoto, K., Takeo, K. Shimizu, K., Kohno, S. (2004).
Three-dimensional probabilistic anatomical cranio-cerebral correlation via the international
10-20 system oriented for transcranial functional brain mapping. Neuroimage, 21, 99-111.

Tsujii, T., Masuda, S., Yamamoto, E., Ohira, T., Akiyama, T., Takahashi, T., & Watanabe, S.

(2009). Effects of sedative and non-sedative antihistamines on prefrontal activity during verbal

101



FEEMTIE 5 26 &

fluency task in young children: a near-infrared spectroscopy (NIRS) study.
Psychopharmacology, 207, 127-132.

Tsujii, T., Masuda, S., Akiyama, T., & Watanabe, S. (2010a). The Role of inferior frontal cortex in
belief-bias reasoning: an rTMS study. Neuropsychologia, 48, 2005-2008.

Tsujii, T., Okada, M., & Watanabe, S. (2010b). Effects of aging on hemispheric asymmetry in
inferior frontal cortex activity during belief-bias syllogistic reasoning: a near-infrared
spectroscopy study. Behavioural Brain Research, 210, 178-183.

Tsujii, T., Sakatani, K., Masuda, S., Akiyama, T., & Watanabe, S. (2011a). Evaluating the roles of
the inferior frontal gyrus and superior parietal lobule in deductive reasoning: an rTMS study,
Neuroimage, 58, 640-646.

Tsujii, T., Sakatani, K., Nakashima, E., Igarashi, T., & Katayama, Y. (2011b). Characterization of
the acute effects of alcohol on asymmetry of inferior frontal cortex activity during a Go/No-Go
task using functional near-infrared spectroscopy, Psychopharmacology, 217, 595-603.

Tsujii, T., & Watanabe, S. (2010). Neural correlates of belief-bias reasoning under time pressure:
a near-infrared spectroscopy study. Neuroimage, 50, 1320-1326.

Tsujii, T., & Watanabe, S. (2009). Neural correlates of dual-task effect on belief-bias syllogistic
reasoning: a near-infrared spectroscopy study. Brain Research, 1287, 118-125.

Tsujii, T., Yamamoto, E., Ohira, T., Takahashi, T., & Watanabe, S. (2010c). Antihistamine effects
on prefrontal cortex activity during working memory process in preschool children: a
near-infrared spectroscopy (NIRS) study. Neuroscience Research, 67, 80-85.

Tsujii, T., Yamamoto, E., Masuda, S., & Watanabe, S. (2009). Longitudinal study of spatial

working memory development in young children. Neuroreport, 20, 759-763.

102




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


