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ABSTRACT

Case reports of improving sound quality by

compression threshold control

Min Jung Choi, Kyoung Won Lee
Department of Audiology, Hallym University of Graduate Studies, Seoul, Korea

Listeners with sensorineural hearing loss (SNHL) have a relatively narrow dynamic range. Due to this reduced dynamic range of
hearing, they are recommended to use hearing aids equipped with a special feature called wide dynamic range compression (WDRC).
WDRC hearing instruments are configured with high compression ratio (CR) and low compression threshold (CT). However, sound
quality can be affected by high CR and low CT in WDRC hearing aids. It is possible to control CT for improving sound quality. In
this paper, three cases, including listeners who used ITC (In-The-Canal) type WDRC hearing aids, were reported . Three listeners

were satisfied when CT was controlled between 60-70dB SPL.

KEY WORDS : Compression Ratio, Compression Threshold, Sound Quality

INTRODUCTION
lo]e] FRAES Ao Qe wAlshs 114
W4 (Sensorineural Hearing Loss, SNHL) 9] 95 9=
7} (recruitment) © 2 Q18] A7 e AgAG
Aol vlaf] F2 Hot} SNHLO| F2 959 njAly
379 984 (Compression Ratio, CR) Z8]1 ¢
3x] (Compression Threshold, CT)2] &2 F3t 7|

P

= %o HYYXA|(Hearing Threshold Level,
HTL) 7} $7Fe= 50 dB SPL ©J3te] w2 CTe 2:1
ool =& CRS 7F 33 HYE(Wide Dynamic
Range Compression) 219 ®A37)7} &3&o|t}h. 18
U AUAA =2 CRY @32 CTe 53%% 2 (sound
quality), ©o]QIA=(Word Recognition Score, WRS), 5=

B g FF sl 9FE = 7 dvh HE CT 8l w2

A

EEASY: 20119 04€ 274
EEFAY: 2011d 05€ 31Y
AAGAL: 20119 06€ 14

WA K}: o|HY, 135-841 A&
zlgl_a]U—E‘Lx-ﬂl;HGLO Eﬂﬁlﬂ %]71—6‘]—‘1,}.
ZA3}F: (02) 2051-4951, A% (02) 3453-7833
E-mail : leekw@hallym.ac.kr

- tix%E 906-18

100

CRE 7R wldg S¥719) 4FARE 3L alArRES: 10
msec A= w2 2gshd ZFJ PHES é - 9l
oL} 28V WS TG FEuo] Adrhike)

(signal—to—noise ratio) ] 7RAe] oj8f50] ME}(O]@% &
AxlE 2009 ol & o9, 2010). 12yt Barker &
Dillon(1999), Barker et al.(2001) & AFolrs FEolA
%2 SNHL2 50 dB SPL ©]3}e] v CT Hrhk= 65
dB SPL W2]2] CTE Asgita itk 1ela Boike &
Souza(2001), Souza & Kitch(2001), Hornsbya &
Ricketts (2001) &] AolA= CRo] 3:1 o S71e
= "olIAE 9l S VHE QJEks Frkal sk 5474177}
A AYEA Jre wet o= Jx2] CR¥Y CT7F 54 4
GoRJAA =] APde] axpA IR tisiA e =g7to] it
1o A= SNHLo] CRo| 2:191 1-2x0g29] 2Jo]E=h.
%7](In—-The—Canal, ITC) ®A71E 2g3stS W CT

=2 T10
o 2% $sjol So] N Al AP ol B
e st

METHODS



MJ Choi & KW Lee : Case reports of improving sound quality by compression threshold control m

W A OdAE S1-S49) volgl 42 S1o] 604
9] o34, S27} 61419] o34, S3+= 70412 oA 18]ar S4
= 58412 WAdoldek uldAl S12 e FE S <l
Asion, wuks getow BAPS w FYAALA B
o}, olge glglon, HZo] ITC 9o RA71=S gsla
AATE AAF S2= 109 Aol WS xS o, W
AL & wdo] Asizivka stk vin] = A5eln)
29} B2 oFe T30tk uldAk S3E 4 A
o = T AT Aok 22 oo WAz 3 W
S QAL thdAF S49] 39 9 Q1A A7)
314 Btk oAl S2-S4= BH7) g o]
o} ool oidaks kel AR, Br]e Al
H A, 2R 2hae] 21x)eke] B9l A w3
oA DA HFH el oHee TaskGith thdAk S1-S3
= o= 7] 25 SNHL, S4= 4= 5% A9 §
= vebdt) 715383 WRS #AAHE= TDH-39 &=%
= ARgsIglon, gk Ve 9 HTL¥ WRSE&
<Table 1>°f YERJILE

A%
e

L
T A

TCl=
A

alrc
=1

HAE7|

ks B ITC Fe9 BA7|E 8 %ol 283t
Ao, thdA} S3+= ZE 132 (programmable) 2] 1 =Y
gz ]9 (vent) & A7) 1.0 mmelih T8la y

Table 1. CHAXEQ| 7= 2 Z&= HTLIFWRS

A A= 25 B]Z 2 722 (non—programmable) 2
2 AER 37|79 A7)= 1.2 mmolh v|ZE 7
BA719] 227](trimmer) & A293227](low cut) 9}

CTolglom, a&n|8e 2:1% 1A3ATH(Table 2).

HE7|ME gl Y s8N

o 8710 A e A nRAG
Aol 28] ol WS stglom, nY1e AL
%>9] 1Z o] §3to]

2 &% (volume), e A5
ok 27 A3 Al gl AR digkse] 7], S3TE
W (acoustic feedback) A7)0 YIRS,
ERQl E=2-g]9] &84 E8l& #HAaZ (occlusion effect)
Soldtk 183 Hx BAY] A A BRAVE SIS
See gle] tEliA ol Ax AY 4 9loH 25 Fo|
TA] HREsto] R 7)9) AAEHE
o} Hx 1Ay Aghe g gw] HA7]o] 49 1Y)
2%t A Eo] el HA A3 auto fit) 0.2 AAIEGC.
W B (hearing aid fitting formula) & 2%
DSL I/O (Desired Sensation Level Input/Output)©]2ith
T2 A7)0 9= CRE 2112 7438k AdloflA 4=
e 98 2-cc #AET ©]5S NAL-NL1 (National
Acoustic Laboratories’ hearing aid prescription pro—

TC -
a1

o] rr=

R L

5 o O =
AN A DR

Z L3I A)
1B\ O

. AC (dB HL) BC (dB HL) WRS
Subject 25 5 1 2 4 5 1 > 4 (%)
o R 50 60 60 75 70 60 60 75 60 16
L 65 70 70 85 70 60 60 70 55 24
o R 60 60 60 45 60 60 60 56 55 80
L 75 75 70 60 70 Do not test 50
. R 35 50 65 60 50 45 50 50 40 100
L 20 35 55 50 55 35 55 50 55 100
o R 55 60 75 55 55 25 30 40 20 100
L 55 50 45 50 65 20 15 35 20 100

Table 2. 5157(0| 218 7 2 CHAAPH RIS HET || S

Characteristics of hearing aid

Subject Side

HA Type N. of channel Adjusting type Vent size Trimmer options
S1 R ITC 2 Non-program* 12 LC, CT
S2 R ITC 2 Non-program* 1.2 LC, CT
S3 R ITC 1 Programmable 1.0 -
S4 R ITC 2 Non-program* 1.2 LC, CT
*HAE BY7)9) A hEHEE 21 1



m AUDIOLOGY - 5 MZ 2011;7:100-105

cedure for Non—Linear hearing aids) (version 0.9) ]

sl AXkel vk SExd7]9 CTE ©]&3to] 7F ¥+

o FIERESSAAS EEIth BV A & 1

2719 714 AL Frye A2 Fonix 6500 CX

W 2—cc AZE o]&3lo] ANSI S3.42-1992 7|5
2 JAEte] 7153

1. mlm 2

O

BV A Akt OB 2], 29 £ EE W
AN, &9 PE 5L AAste] el gl wek

27, ALAREY), CT 287] 5& AHgal] 2
Astdeh. H2 17147 A CTE S1€ 50 dB SPL ©]
3}, S29} S4+= 60 dB SPL, S3+= 70 dB SPLo|t &
& AT 27 F OlgAel 1S Ul S32 Al9)
B A thdEol FHAS (- st ol A 4
ohge] ishge] U REYAG Beeh Stk S

RESULTS atoict. 01011 w} oAt S1, S2 2 S43= CTE 10 dB
A% gelFglon], olule] wge fhge] ZolEglon,
HY7| Mt ¥ HARe] gkg o gkl E% B8t &E7F AAseew Aldsittar 3
Table 3. =|== 57| Mgt 25 20| SUHE Alalut XiAg 2 of CHAXe| BHE
ﬂ?}_ X 47]%461— 2_2,_ 5 L
Sub o AR F e g
N WS 2et U 7 e W 2ol &
27k A e a7k Ale g
ek ek Ut 2 Fge) 2717 2ol 5
o 4% i et 2 B 4% g Lot agug
227} el 59 27} e 2 54
ol(un], #)5ehr]| i) 28 9 nk & 79 ol i
< W3] vlske % EeA ke A B
ofg(mim A=) BA7] A8 A olEE A &F
o Fuggol Uy 2 Fu9) o] 2o
et YR Ry et ol Est Adsels
S1
b 8608 —0-70d8 —- 808 170 CURVE
™
LA
et \\
i rr’ ) shE
S2 =g e
o s N
L i A ;B St | z ]
— sads 36008 0708 4 8008 140 CURVE — 50d8  #-60dE —0-700B —+ 3048 140 CURVE
RESP cBGAIH] a
it u—ﬁf //
S3 - SRS i O
= 2
ST St T S ]
—'tade  --60dE —0-79dE —+ 30dE 1/0 CURVE
RESP cBGAIH f&' i
EE S iy e
o Sl Q==,“ -
S4 BB .
5 i ks WY
A A i : VEa
YE T T : TR T s B M orEr T W N
— SAdE -60dE —0-7AdE —+ 0B 140 CURVE i asa 0708 —b 50B 140 CURUE
First fit Last fit

Fig 1. =[x 2! z|& BH7|AEH A ANSI S3.42-1992=2 2415+

=2 & 2-cc HEZ0IS



MJ Choi & KW Lee : Case reports of improving sound quality by compression threshold control m

Aot 72 gAakA; S29] A RA7]) A3 2F &
%%lﬂﬂ* FellH S diskgol A4 59
297 Uebiet olef met CTE 10 dB 3% w59
B
itk oio] i oAl S2, S3= WA g F oo
ol FAEAAY =71A Faigivta sk Hx B
7] ABk 9% o] BulE Alata} AJAE To| thakale] bk
& <Table 3>l F&lakalrh

o 1o ¥
%N
o

1

X

e

¥

HE Y AE HEIINE A OIS
Z.

—

| CTQ| H35}
oAt HE dighEe] AEst uissst AR dEedd
60, 70 dB SPLell digt o]5 % CTE 2,000 HzE 7|+
o7 Aurd At S12 60 2 70 dB SPLE] o]5o]
5 dB A% Zrlslglen, CTE 50 dB SPL olstelA 60
dB SPLZE “5skeith tidat S2+= 60 dB SPLY] o5
o] 3 dB A&7} 74, 70 dB SPLE ©]50] 3 dB A%
Z7kstedon, CTE 50 dB SPL ZAellA 70 dB SPL
A2 AFsIdTh odAF S3= 60 dB SPLE o]59] 7
dB A%7} Z7ksld ot 70 dB SPLY] o]5-8 n]Saksl
o, CTi 70 dB SPL A4 60 dB SPL A= 7t
e Sii= ﬂwx} S4+ 60 dB SPLY ©]59] 6 dB, 70
dB SPLS] ©]52 13 dB A% T7Feki e, CTx 60
dB SPLellA 80 dB SPLE Ar&siaict BE oiakair} 2
&5k BA7A 4599 We] CRell= ®ishh glsich
Hx 9 HF 1AV A Al 747 oAt 2get w1
d71¢] A%S ANSI S3.42-19928 ®As Jgo
<Fig. 1> YeRfiSich

bt

DISCUSSIONS & CONCLUSIONS

2 Aol = 1-2 iﬂ”ﬂ ITC Efé 1 283t 51
%= W % SNHL 3% 7123 =2
Hx 9 FF By7) 43 Al CT«] ‘*@M A .okt

B AHlexE 537124132 DSL /0 3 NAL-NL1e]
o5t BA7] A3kE AAlEE W ks B B
AR HAadE 43I 71 o= von Hapsburg &
Bahng (2006), ©]7d¢ 2](2008) 2] AT-ollA o} sh=
o]9] A7|H o] S ~HEH (long—term average speech
spectrum) & K8}, gho] 2] AFui oL o
oo vleiA Al YePF o2 QIsiA E#5%e] DSL 1/0
9 NAL-NLIeA A% Hxsstnet S71skol7] e
Ql Ao g sy

32 E 285 B9 SAS ANSI S3.42-1992

2 Aske] 2,000 Hzell thet o] 55 tishs dEs} vl
3k 60 @ 70 dB SPLO ¥ ¥WE AHyd, S25
ALt Be A E HEA Rl =S 60, 70 dB
SPLe| tfgh o]5o] R Asalql=t
3t <=-$-(acclimatization) ¥}golzkaL

3 CT+ S3E #l9lstar 10-20 dB 4
CT7} st olfr= il tid=7t 60 d
o] wte- CTollA A7t Ui FEsdAd, o= % =2, F
W Ago]l Uit & Aol Fclo|girt eyt ddAt S3
9 9= dE3< 80 dB SPLoll th3t o] 52 W3ly) 9l
3l CT7F 70 dB SPLellA 60 dB SPLZ sdssi=d
T olfr= At S3v el dial 3tk Holglom
dejA S8 A2 2ay £ 9 2 2715 437 Wi
ojty, UWkAow FoEHANEFA BA 7= HTLS 7
A, vlElA oA 7} 42 A5 FH el &4l
Aoz defA] AN Az o311 MAdells vl a3
olth(e)d e & s, 2009). Barker & Dillon(1999),
o7 91(2008), ©]4<1(2008) 2] AToMes HAV=
2P o FHolo] Assle o5& &4, ANE 5=
Esto] Brkslols W 2 Akl dAAEE HERIEE o]
v BA7E B8l AuE AT W o5 WEERTh=
5%%94 %él EE FRASE 7] ol B B %S
2 A7

2 AtElellA= SNHLo] CRO] 2:1019 2de] 7t
1270V ITC BA71E #g3ls Wl CTE 24Es8k =
A& JhdskaAt akgl o, @J)rx* o7 B WA= CT
7} 60-70 dB SPLY Lq1 ZELo| thato] WSt 1
g 2 AR AE FRle] dEste 2S Hkeh]

Slate] <F=>3 2 *é""j—é Esto] tig=el 27 9
A4S ArreIoith 2y AAGelA ] dEgRleA e

o=
¥ e 7
E%

Rl

L o

L—;7
L

B 5% 0 LA EANOT Y] AL AAY
QL Brhg AEAZL ALk, ARA wHle] £

ge Hrisl] YalsE WRS, F91A]%(sentence

recognition score) &8 A} H5Ao|tt,

SAE]  ENE, AF9A, 2.

REFERENCES

1. o134, AX5. BA7IAES2H S5 A7 . HsA
2 2009;5(1):6-12.

2. o] 4, A3, o) st GHEAY] HFEA g AN
W AU 2-cc 71EE|0]5 3 NAL-NLIS] Bl FeAlg



m AUDIOLOGY - 5 MZ 2011;7:100-105

2008;4(1):69-73.
. o174, olAE], o] sl F=ol5E o] B3k vskabrtao] A
ok s AN 2008;4(1):24-27.

4. HZE IR BTN GEAA Y 2EE s )
S Aol tiEk AR A AE 2008;4(2):199-203.
o, o734, g0 AESH|(CVR) e Fen|5d ]

ol

. Barker C, Dillon H. Client preferences for compression thresh-
old in single-channel wide dynamic range compression hearing
aids. Ear Hear. 1999;20(2):127-139.

. Barker C, Dillon H, Newall P. Fitting low ratio compression to
people with severe and profound hearing losses. Ear Hear.
2001;22(2):130-141.

. Boike KT, Souza PE. Effect of compression ratio on speech

recognition and speech-quality ratings with wide dynamic range
compression amplification. J Speech Lang Hear Res. 2001,
43(2):456-468.

. Hornsby BW, Ricketts TA. The effects of compression ratio, sig-

nal-to-noise ratio, and level on speech recognition in nor-
mal-hearing listeners. J Acoust Soc Am. 2001;109(6):2964-2973.

10. Souza PE, Kitch V. The contribution of amplitude envelope

cues to sentence identification in young and aged listeners. Ear
Hear. 2001;22(2):112-119.

. von Hapsburg D, Bahng J. Acceptance of Background Noise

Levels in Bilingual (Korean-English) Listeners. J Am Acad
Audiol. 2006;17(9):649-658.



MJ Choi & KW Lee : Case reports of improving sound quality by compression threshold control m

Appendix ]

237 Wk A AR 53 2 58 WA

© 2797] %8 A gge] 2k,

uT A # g} EERE !

0 5 10

O 2H7] 28 A &gt

SRR Rk gt} AFA A
‘ | | | ‘ | | ‘ | | ‘
0 5 10
© 537] 2§ A ..

Al 2=k GRS Holth U dohE

0 5 10





<<
  /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


