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A Study on Characteristics of the Stuttering according to Auditory Feedback Types
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Abstract

The study aims at investigating frequency of the stuttering of stutterers according to FAF
pitch alternation level, examining a stuttering group. The study has collected spoken language
samples by making each 10 people of a stuttering group carry out a reading and monologue
task using NAF and FAF. The results of this study were as follows. In stuttering frequency,
both reading and monologue task, there was significant difference of stuttering frequency
according NAF and FAF pitch alternation level. But, There was significant difference of
stuttering frequency according FAF pitch alternation level. NAF levels than FAF on type of
stuttering decreased at the level of all the core behavior. The decrease was a lot of block, core
behavior has changed as often repeated.

B keyword : | Stuttering | Frequency Auditory Feedback |

LM E 3l BeiE Are A8 o dAPEEe

el o] ek YAk 001]*1 AHEEE B =

THEE T 550 25w AR 3 =5 ol A (Stuttering Severity Instrument for Children and

ARl B E 2, ol Wele] Mo S} Aduits-Third Edition: SSI-3 [4], Paradise Fluency

o s Tolelolt{ll2] BHEAES] Tol Assesement[5]) WHE HIE7} 252 wrEo] A
de W, A%, H4 S 22 AP TR et 3 Aoz Hr)

THS : #091125-005 AAtetzed 0 2000 128 15Y
X} 2009 11 252 WAXKL : ZHE e-mall : changhi26@hanmail.net



HE A 940101] o8 oqaz% 97
FA = vl HX o) &
7] wEelll6] dnbA o= ‘gtﬂ% i]ﬁ% Ao
ghalA) 7)) 24 o

o g
1o,

HE
ot
ol
= |
rlo
Ulﬂ OlN —u‘
ox I 4
to _©

mlo _1
-
=
30
=
2,
ofl
2
r'O
1)
nj

[l

|
o
N
N
<l
[
1z
o
ofl
mlo

oz, ol Wi U=

A&EAIE aA71EY e ol As F
Wate dATEe] wol EiHATHION

Fa4 AH7b 3= (Frequency Auditory Feedback;
FAF)& %E% 9] - olg| & HIAA HA v=we
WHEshe WyHoRE o

T 52159 v S AT
= w¢ BLJJr = &ii ¥ AAFS] & g2 o]
tH11]12]. FAFS} %

=27k AR, o
Tol 543 #bE A7 8] o]FojA
[13]. FAFSF 25 HlEe} dad A5414]15-17],
o] &xo} AR AH14-16] 4]
A AH18-20150] tt flellA AAg FAFS 4
5 Lol Ay We ATl A FAF AE|)7F Hizs]
%2 AAxE HZ4A  F=9(natural auditory
feedback, NAF) A E]Et} 2HE RI%7} 50~90% 7+
23T FAFS d s Mad Ao F58 K
2 A QL Fojol A= $17] 8l A B dr &
o] 7h7) Db [21][22], A7 AR 2 F
s»}"/} FAFE 2-&¢ U5 E0

to fo N ot £

B U

A ZIthAE oH F==
N @A FAFE o B840 A4 & ook

meb] 2 AT 49l W EQIEe] NAF 48
Tk FAF 23 +1000 +2000, ~1000, ~2000)°l141 ¢}
719 EApEE] Aele RS u g s Nlweh G
ol Aol7b QIE=AE opr it

Il g
1. 897 Uiy

Qe 2bq 9= 9 % DAFS FARE 4
3 AYol e WAL, ANY, AAH o FA 9
= e W el 1098 gee st e

=
B H(Fluency interview) S A A] 3

X
ox,
o

2. G5 =X}

2.1 77| 44 ¥ 2= &

SpeechEasydhs A~ZEo] Zzdlo)x Fub4=
WA (FAF)S S8 A7t tAEAIs R WEkE o]
T M 3L AR F o He AIRE ol thA
Axle] A2 Sl FARY] e, 71719 281

& Austlar, % 27| 112 At w

A

),



942 #=Toixsts

m

£X| '09 Vol. 9 No. 12

VOLUME

£ ok A A4S 4499
QAFAA nEa o] kAol A
As1e] 1t U1 3 w0382 T4 419 2O
2 ol et
S el 0E V] AZE A4, V]
A ANG W EAERE YA Askel FAE
s shink. olele 91v] ARE BF AIGAR AN
gov), 2] 27), o) 244, 2] 4 % ojule
25 S AN SRAY FAE 3

_]
[¢]
e o] Susha) FHIA AHEE FASE 3

ot K
0,
ol
3R
ful
o
oo
F()ii
&
il
_l
i
Ao
o
%

elstoll2d], QAN A% = & gl FA
DG ANG dAENA AR S,
PAP S5 Wz 528 S5 2418 BN P95

AAEte], FAF 4@ 429 4 £k W3] 9
sl U W A AN

(counter-balance)&+$1th.

2.3 HE X Y AA Y
Fa4 Wz 9= SpeechEasyd CIC 193

(East Carolina ti&t=} Mi
M& ARSI FAF

icro-DSP Technology/‘}oﬂ *1
9] 4~ SpeechEasy 4

Egjo] L2738 »EXE(XNOTE E 200)l # XPOM
Hi-Proz Zgksto] xdsloith. FAFS| ol w
5 NS vwEy] 918 SpeechEasy?] o]o] &S
2835172 22 NAF 483} SpeechEasy?] o]o]&&

o o i

(o3

JEcpu
Agsha A2 AL 002 3 A okt +1000
+2000, ~1000, 200002 XSk TS 7

A A
ol W THE Aeoltt /WES B RES

AABNGLE SE WE TS £F 1 GHEAE P

AABALE dtel FAF 5ol dig
SpeechEasy & #ollA] W & Aapabel 38 7+ 2
A= dgts & F o o +

917] @ = shAo| A NAF % FAF %% *E‘Mé}
ool tlArE L] BE Fo]F] Hlto] A Hb

gx4g  vge JHHESONY,  model

DCR-DVD708) & *53hgt § ARk Tt 2H2te] o
A W AIZRE ZAIAE o838t ZA3IS]

tlo rlr

3. 24 7|1&

BOE WEE B 2L UEE BolsE 243
ooEHE FEe N 9 AN RN, @
gol el ole} 7Ael w3 fgel ek 3
o A fRes sl

4. GIIRHE A2E
# Aol 5 o9l §34 el ol g 7
42 M3 9, 15 QAR AHE 248

-
EY
o

o

5. X2 &2
742 NAF 2 FAF &% Wz
Lo AolE  Lolry] 93
way-ANOVA)S AA8k3laL, AR A<
ol-gstgith. B A AR A=
8 SPSS 170% A}ﬁo}oﬂq oS e HAS 9
3, T xS wEk v sk

. S Zat

1. 2H5 te
47| It

9}7] A4 NAF 2 FAF &0 w2 2o s ¥



Foi4 827 1

H(FAF)Ol ME LCIS 4 B 943

=o] A= [ 1019 [ 219k 2k

1. 7] oo CE Y=o FF A BE Hi

(EH21:SW/M)
N M SD
NAF 10 2.70 1.88
FAF+2000 10 .49 .66
FAF+1000 10 52 .80
FAF-1000 10 42 A3
FAF-2000 10 .55 62

25 4

15 4

N . . ._,
a - T T T . T

NAF FAF+2000 FAF+1000 FAF-1000 FAF-2000

a2 2. 47| THHIoIM NAFSL FAF $24 UL E HIE Hlw

917] FA|o)l A NAF % FAF <=
01% Yolr 7] $Jste] YAl
219} 2t [& 29 AA=

H NAF¢} FAF 4% 1t 5414
e THF(4,49)=9.35, p <.01). AF5-71% A3} NAFS}
FAFe] BE 42 FAF+2000, FAF+1000, FAF-1000,
FAF-20007tell fr-olgh Apo]7} vreREThp <01). 18]
U FAF & ztolle Yds RE9] o8t 2pol7} v

Shid

j?.: SN

o AL
e
nj
ol
(z
ol
)

= iz
8o, >
oo

( nﬁ
i)

rie

pott
)
fomy
(o3
2u &
)
=

10

Ho
o,
=
N

2
N

)

N

B 2. 27| IM0IM FAF 20| M2 UHS Y YHE
APEA

MEA o}

20 HlEet e g AHE F
(Sl 39.07 4 9.76 9.35**
ek Ly 47.01 45 19.47

2l 86.08 49 1.04

(.01

1.2 =Xt Yot7| otH|
Expdat7] BAlA NAF 3 FAF <ol e o
oE e Ay [F 33 [19 3] 2tk

E 3. EX{HS| oHolM LTS HI=o| Writnt BEHA}

(%] : SWIM)
N M SD
NAF 10 6.07 2.62
FAF+2000 10 1.99 1.63
FAF+1000 10 2.23 1.68
FAF-1000 10 1.93 1.87
FAF-2000 10 1.80 1.86

IS ENENE

FAF+2000 FAF+1000 FAF-1000 FAF-2000

33 3. EXtst7| oAl NAFRF FAF &4 2D
BT Hlw

on

EA2a7] Aol NAF 2 FAF 55 7+
W% 205 dolry] §J3le] dYaHial s
A= (3 419 2} 7 40l AXE AT 2ho)
317] Aol A NAFSH FAF =5 7t EA40=
93 zpo) 7} LFEFTHF(4,49)=863, p <.01). AF5-7
A¥} NAFSF FAF?] BE 4 FAF+2000, FAF+1000,
FAF-1000, FAF-20007kll 218k =fo]7} Yebthp
<01). 28y} FAF < e 2o W29 f9)3t
Apo]7F vrepA] ghgke).

=] A-I 71:1_}.

29 HEg A= gz M F
merzt 13447 4 3354 883
ety 17476 45 3.88

4l 308.93 49




rr

944 3SZEHXSHS|=2X] '09 Vol. 9 No. 12

2. ¥H= Hy

2.1 §7] g

&7 ﬂr%ﬂ ol /] NAF % FAF 5ol whe 2rs 3
ehe] Ash [ 517 419k 2

5. 27|0fHoM Fake HE F0f ME HEE JEie

H
3H%)
T = s o 4
NAF 57.89 85 50
+2000 14.03 0 10.41
+1000 14.03 5 14.58
-1000 5.26 10 8.33
-2000 8.77 0 16.66
80
80
70
60
—us
50
k<3
40
q\\\ e 2
30
20
10 —
o —

MNAF 2000 1000 -1000 -2000

a7 4. S|niHol o HE
| tHs}

&0 M2 UCIS ey

2.2 EXjash| o
Ea12al7] 3ol NAF 2 FAF $50) w2 &
HE g A3 [F 6][2™ 5]9F 2.

E 6. SXILSI7|2tHol|M Fite TE0| M2 ACE

Sefo|
3} (%)

= = G | 4§

NAF 33.64 57.74 62.85
+2000 14.01 714 714
+1000 17.75 14.28 14.28
-1000 14.95 0 11.42
-2000 19.62 21.42 4.28

}

e
o

] \
20 ~ -

NAF 2000 1000 -1000 -2000

L=
=3

a3 5. EXxi2tsl7| ool Fob HE +F0| ME 2
= ejo| A3t

&2 wab7] e AAsklE wl, NARFEAlA =
A7k 7P wol vehtont, BE FAF FEdlxe=
W FE7h 7wl vehbs Alos wgkegith

4 FEl= NAF F2elA = 7 27 LPE}%QL},
T FAFFFAANRE 7P A7 debdes & 5 9

ot FAF-1000oll M= 8] vehtA] 3gheh

14
ofl

B ATE B duE A 1088 g e s NAF
9} FAF 255 +1000 +2000, 1000, —2000)°l whe} 9371
of Expdelr] #9d& A uf Bos ket f39
ApolE Lolr gkl
9719} EAEE] A BF NAFS FAF 5
W E NEo A frolek Abo| 7k vl o2 g
= A2 A4 A3 Rt FAF 3ol @
PaEdehs As gt o] AT Aol
S o2 FAFE AN SIS S vl 2oE

=2

e Loy A
ol _ﬂ
o 7
EN

An)
djnt
o
a0



M
_El
N
oz
J\l
'I'I
>
'I'I
T

E'_
_I_
on
dm
0x
re
Bl
©
D
(@)]

W7t AR AT A3 AAee17]. g 510l 2 4YF ol Uehd we 2559 E 7 es 1l
U532 FAFE ARS8 S of o5 e ZaE v F AEE YERET o) e duE JE Eg FAF
ERiA R FAF digk wkg-o] didxte] whet th27] Feell ] A A|e o2 WSt et Ty
o HoE WEe] A ALE vUE 5 vk OE H5=9} k7 2 FAF 50 upebr s 2ol 7}
ettt ZHE okl AUES  titeE UATE ol= FAFZE 2UF 5ol didk A4 e
SpeechEasyE &3 £334Q1 A gj=w) F F=ap FoFoRA TUF Pl MFEE A A 2
W g oWl AR A O E WETE o) - 3hAs) 9] B Fole Ao B F 9ok
Aok Bas 4] e ol 49l HrEdS By AnE ngog koo T4 Qs 9
3o = FAFE 48351995 Wl Aol o Hr} Uy 3 o33 22 AAS stz s
F W=7 o AT BarstelvH22] s B oATE AT oA U A3, A gEERle
e BE AAE 7 o= A1E EeA R Uy 2 A, dehag] 23 o] 9 Expdsty] ¥
T F= G Hes] wrelr] JETHL st A= AgHA o]t T ATl A& ofs Heka} vl
FATH25). FAF7ZL 9riER1e HU & RIEE F4aA7] EAL 2pA e ALl A o] Fo A= Tt
© 99 AL YA FAN, LTFEAS A€ 3}, s 5o wstatgolA FAFY] Z35 A
ol Eol gk oS53 Adojoll gk REg NFo R B J‘EJ} A& Aolt} w3t FolHt} FAFE F3}o]
H5S 432 4= ok Aol A7ZHE vl=w] 3 S E WErF 2HAs D, BuE et AesiA Wl
7ol Wt g Eel oigh ARl Eeks EoFo Huokd 7 wste] gt gyt ot deo]
2A 9UF R A ¢ = o FAe} #Aste] duphg A &A Aol thgh A7} Al
8 FAF 53l 2y 5 vz 2pol7h ¢l el 2oh T3 FAF 439} o2 4§ A 85X
o} olgfdt s gk B S B AT Uit 2a8S HED N2 A5Z2 IS 39kee A
ARk FAF % A% $F 78 723 2Fol 7} gloivh= = gQs Alelrt
Ag) Agof XA CHI5I16][22]. ol Axpe
HEde 55 ¥4 758 2Este Aol F83% 2
7} ete} el BAgle] SEE WAzl A 1) i 7235
DEnko R % W Fo] At AS AlAbe) o}
A YHE NEE S5 Wz FFolole} 324 1) [1] W. H Perkins, From psychoanalysis to
ol S T2 A3 AA F= o] Fag Wy discoordination. Baltimore: University Park,
2tal & 4 vk SRl RS T AU uA 1980.
gr5 2 wgtEo] a4 Mx AL AR F ol [2] C. Van Riper, The nature of stuttering
Fo AL SO OA] A2l AR E90R FH5 W Englewood Cliffs. N. J: Prentice-Hall. 1982.
%7} ‘Choral Effect 2 2Fg-3toA] w7} o2 ALy} & [3] E. G. Conture and E. R. Brayton, The influence
Aloll A of7]sk= AAH A7 sl ForA driE of noise on stutterers different disfluency types.
of thigh Azl Hae Eevka & 4 9ok Journal of Speech Hearing Research, 18,
°‘719} EAde}7] FAlol A B NAFSH FAF % pp.381-384, 1975.
(ol ﬁ‘: Jej7t fstE A 53] &4 wehy] 3 [4] G. Riley, Stuttering Severity Instrument for
Aol = N —roﬂ/ﬂ w4 Fejrt 78 2ol e Children and Adults. (3rd ed). Austin, TX:
OUY REFR ol AE A et i vk Pro—ed, 1994.

oz »}wv} “‘Eﬂ‘ el o8 HEbe Ao [5] A4, o1&, A%A, seriols §34 AAL



_

946 stz=Hixsis

m

£X| '09 Vol. 9 No. 12

getriol 2 A, 2003,

[6] B. Guitar, Pretreatment factors associated with
the outcome of stuttering therapy, 1976.

[7] O. Bloodstein, A handbook on stuttering(6th ed).

San Diego: Singular Publishing, 1995.

[8] Lincoln, M., Packman, A., & Onslow, M. Alterd
auditory feedback and the treatment of
stuttering: A review. Journal of Fluency
Disorders, 31, pp.71-89, 2006.

[9] A. Stuart, J. Kalinowski, M. Rastatter, T.
Saltuklaroglu and V. Dayalu, Investigations of
the impact of altered auditory feedback
in—the-ear devices on the speech of people
who stutter : Imtial fitting and 4-month
follow—up. International Journal of Language
and Communication Disorders, 38, pp.119-129,
2004.

[10] A. Stuart, J. Kalinowski, and M. P. Rastatter,
Effect of monaural and binaural altered
auditory feedback on stuttering frequency.
Journal of the Acoustical Society of America,
101, pp.3806-3909, 1997.

[11] J. Armson and A. Stuart, Effect of extended
exposure to feedback on stuttering during
reading and monologue. Journal of Speech,
Language and Hearing Research, 41,
pp.479-490, 1998.

[12] P. Howell, S. Sackin, and R. Williams,
Differential  effects of frequency-shifted
feedback between child and adult stutterers.
Journal of Fluency Disorders, 24, pp.127-136,
1999.

[13] P. Howell, N. El-Yaniv, and D. J. Powell,
Factors dffecting fluency in stutterers when
speaking under altered auditory feedback.
New York: Springer, 1937.

[14] J. Kalinowski, J.  Armson, M.

Roland-Mieszkowski, A. Stuart, and V. L.

Gracco, Effects of alterations in auditory
feedback and speech rate on stuttering
frequency. Language and Speech, 36, pp.1-16,
1993.

[15] S. Hargave, J. Kalinowski, A. Stuart, J.
Armson and K. Jones, Effect of
frequency-altered feedback on stuttering
frequency at normal and fast speech rates.
Journal of Speech, Language and Hearing
Research, 37, pp.1313-1319, 1994.

[16] A. Stuart, J. Kalinowski, J. Armson, R.
Stenstrom, and K. Jones, Fluency effect of
frequency alterations of plus/mimus one-half
and one-quarter octave shifts in auditory
feedback of people who stutter. Journal of
Speech, Language and Hearing Research, 39,
pp.396-401, 1996.

[17] R. J. Igham, R. Moglia, P. Frank, J. C. Ingham,
and A. K. Cordes, Experimental investigation of
the effects of frequency-altered auditory
feedback on the speech of adults who stutter.
Journal of Speech, Language and Hearing
Research, 40, pp.361-372, 1997.

[18] J. L. Elman, Effects of frequency-shifted
feedback on the pitch vocal productions. Journal
of the Association of America, 70, pp.45-90,
1981.

[19] T. A. Burnett, J. E. Senner, and C. R. Larson,
"Voice FO responses to pitch—shifted auditory
feedback: A preliminary study,” Journal of
Voice, 11, 202-271, 1997.

[20] C. R. Larson, Cross—modality influences in
speech motor control: the use of pitch shifting
for the study of FO control. Journal of
Communication Disorders, 31, pp.489-503, 1998.

[21] J. Armson and A. Stuart, Effect of extended
exposure to feedback on stuttering during
reading and monologue. Journal of Speech,



I
El
1>
o
N
E
In
-
M
>
J
2
i
ng
in}
an
am
0x
re
4
©
N
N

Language and Hearing Research, 41,
pp.479-490, 1998.

[22] U. Natke, J. Grosser, and K. T. Kalveram,
Fluency. fundamental frequency, and speech

>
ofl,
E__\)‘:
=
@
3
5
%
[0p)
&
5
w
=
2
0z
fob

Ah)
- 2005 1249 ¢tk dut
o3kl Qdojx w2 (o] shkAp
2008 3¢ ~ @A APk

Azsta} ae

rate under frequency-shifted auditory feedback
in stuttering and nonstuttering person. Journal
of Fluency Disorders, 26, pp.227-241, 2001.
[23] J. Kailnowski, V. K. Guntupalli, A. Stuart and
T. Saltuklaroglu, Self-reported efficacy of an
ear-level prosthetic device that delivers altered off

il
o
=

auditory feedback for the management of
stuttering. International Journal of Speech,
Language and Hearing Research, 42,
pp.1347-1354, 2004.

[24] B. Ryan, Programmed therapy for stuttering
in children and adults. Iilinois. Charles C
Thomas, 2001.

[25] A. K. Bothe and J. H. Davidow, R. E. Bramlett,
and R. J. Ingham, Stuttering treatment research
1970-2006: 1. Systematic review incorporating
trial quality assessment of behavioral, cognitive,
and related approaches. American Journal of
Speech-Language Pathology, 15, pp.321-341,
2006.

X XA

% @ A(Hyun-Jin Chang) 5|
C 20054 29 : sk A2
gkl Aoj A m (o] A
Ah)

- 2008\ 8¢ ¢ oo Sl A wk
3H Aojx (o] 3HkAh

=20061d 39 ~ @A oo





<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


