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In a seminal study, Colle and Welsh (1976) found that 
background speech disrupted serial recall of visually pre-
sented items, despite the fact that the participants had 
been instructed to ignore the speech. This so-called ir-
relevant sound effect has been widely and frequently rep-
licated and has contributed to the understanding of the 
interrelations between perception, attention, and memory 
(for recent discussions, see, e.g., Baddeley, 2000; Jones 
& Tremblay, 2000; Neath, 2000). In the present study, we 
investigated a phenomenon first reported by Jones and 
Macken (1995b)—namely, that a sequence of irrelevant 
speech tokens that are phonologically dissimilar from 
each other causes more disruption than does a sequence of 
phonologically similar tokens. Using consonant–vowel–
consonant (CVC) syllables, we examined whether any 
kind of phonological change between successive speech 
tokens gives rise to a phonological dissimilarity effect or 
whether some attributes (e.g., vowels, as compared with 
consonants) assume more importance than others.

Generally, many aspects of the irrelevant sound effect 
command a good degree of consensus: The intensity of 
the sound is not an influential variable, at least within the 

range of 40–76 dB(A) (Colle, 1980; see also Tremblay 
& Jones, 1999); the effect occurs within memory, not at 
encoding (Miles, Jones, & Madden, 1991); the meaning of 
sound (when speech is used) plays little if any role in the 
effect (Buchner, Irmen, & Erdfelder, 1996); and tasks that 
rely heavily on, or encourage, a serial rehearsal strategy 
(e.g., serial recall) are particularly susceptible to disrup-
tion (e.g., Jones & Macken, 1993).

An early account of the irrelevant sound effect proposed 
that the effect is confined to speech and, more specifically, 
that the effect is a function of the degree of phonological 
similarity between the irrelevant material and the to-be-
remembered items (Salamé & Baddeley, 1982). However, 
several lines of evidence now converge to refute this ac-
count, including the finding that irrelevant nonspeech 
sounds (e.g., tones) can disrupt serial recall (e.g., Jones & 
Macken, 1993). Moreover, a study by Jones and Macken 
(1995b) provided more direct evidence against the phono-
logical interference account by demonstrating that the de-
gree of phonological similarity between the relevant and 
the irrelevant material was not, in fact, a strong predictor 
of the level of disruption (see also Larsen, Baddeley, & 
Andrade, 2000; LeCompte & Shaibe, 1997).

The study of Jones and Macken (1995b; Experiments 3 
and 4) did reveal, however, that the degree of phonological 
dissimilarity within the irrelevant sequence does strongly 
dictate the degree of disruption. Specifically, an irrelevant 
sequence made up of the nonrhyming words hat, cow, 
nest . . . or deaf, pay, bell . . . was more disruptive than a 
sequence made up of the rhyming words sea, flea, key . . . 
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Serial short-term memory is markedly impaired by the presence of irrelevant speech so long as the 
successive tokens within the irrelevant speech are phonologically (or acoustically) dissimilar (Jones 
& Macken, 1995b). In two experiments in which consonant–vowel–consonant syllables were used as 
irrelevant speech tokens, we sought to evaluate the relative disruptive potency of changes in the final 
consonant only (Experiment 1), in the initial consonant, or in the vowel portion (Experiment 2) of 
each token. The results suggest that the vowel changes are the dominant source of disruption. This 
dominance may be explained, at least in part, by the role played by vowel sounds in the perceptual 
organization of speech and, in turn, the particular propensity for vowel changes to yield information 
about serial order. The results are consistent also with the view that the factors that promote order 
encoding in sound are also the ones that promote disruption.
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or door, war, more . . . In a more recent study, Larsen 
et al. (2000) replicated this within-irrelevant-stream pho-
nological dissimilarity effect in some of their conditions, 
but not in others. Their failure to observe consistently a 
phonological dissimilarity effect is likely to be due to the 
fact that they presented only one speech token concur-
rently with each of the six to-be-remembered items. This 
token dose—the number of irrelevant tokens presented 
on a given trial (see Bridges & Jones, 1996)—of only 
6 tokens is far smaller than the token dose of 34 tokens 
used by Jones and Macken (1995b). In light of the fact 
that disruption is known to increase as a function of token 
dose (Bridges & Jones, 1996), a token dose of 6 may have 
rendered the study of Larsen et al. (2000) somewhat in-
sensitive to a phonological dissimilarity effect.

The phonological dissimilarity effect is consistent with 
the so-called changing-state hypothesis, according to 
which disruption will be a function of the degree to which 
the irrelevant sequence exhibits acoustical change between 
its successive elements (Jones, Madden, & Miles, 1992). 
Thus, according to the changing-state hypothesis, the effect 
of within-stream phonological dissimilarity constitutes a 
manifestation of the more general acoustic-based chang-
ing-state effect (Jones & Macken, 1995b).1 However, a 
limitation shared by the studies of Jones and Macken 
(1995b) and Larsen et al. (2000) is that phonological dis-
similarity was always operationalized purely in terms of 
the rime or vowel portion of the speech. Moreover, in nei-
ther study was there always a strict control of (1) whether 
or not there were changes in the consonant sounds across 
the tokens within either the phonologically similar or the 
phonologically dissimilar condition, (2) whether or not 
there were changes in the identity of consonants across 
the various irrelevant speech conditions, or (3) the overall 
structure of the tokens (e.g., CV vs. VC), either within or 
across the various irrelevant speech conditions.

The aim of the present study was to begin examining 
which of the several characteristics of an acoustically 
complex stimulus such as a speech token play a role in the 
phonological dissimilarity effect. We therefore focused on 
syllables with a CVC structure and sought to isolate the 
contribution to the phonological dissimilarity effect of a 
change only in the final consonant, a change only in the 
initial consonant, and a change only in the vowel.

EXPERIMENT 1

The goals of Experiment 1 were to (1) replicate the 
within-stream phonological dissimilarity effect (Jones 
& Macken, 1995b) and (2) to examine for the first time 
whether having a sequence in which only a single conso-
nant changes from one token to the next (the final conso-
nant in each of a sequence of CVC syllables) is sufficient 
to produce the effect.

Method
Participants. Twenty-six Cardiff University undergraduates 

participated in exchange for course credit. All were native English 

speakers, and all reported normal hearing and normal or corrected-
to-normal vision.

Materials. Nine to-be-remembered items were presented se-
quentially on the screen of an Apple Macintosh at a rate of one per 
second. The sequences were constructed from random orderings of 
nine consonants—f, k, l, m, q, r, s, t, and v—with the constraint that 
a consonant was not presented in the same serial position in two 
consecutive lists.

The auditory items were produced by a male native English speaker. 
They were digitized at a 22.5 kHz sampling rate and to a resolution of 
8 bits, using the Sound Designer II software. Three irrelevant speech 
sequences were constructed. Each sequence had a token dose (see 
Bridges & Jones, 1996) of 24 items, consisting of 12 CVC monosyl-
lables presented twice (see the Appendix for a list of the 12 stimuli 
used). In one condition, the all-components-changing condition, each 
component of each CVC syllable (i.e., initial consonant, vowel, and 
final consonant) differed from one item to the next. In a second con-
dition, the final-consonant-only-changing condition, only the final 
consonant of each of the 12 CVCs changed from one to the next. In 
a third condition, the steady-state condition, a single item, chosen 
randomly from the set of 12 CVCs for each trial, was repeated 24 
times. Each item lasted approximately 300 msec (�20 msec) and 
was separated from the next by a 500-msec silent gap. In each con-
dition, the irrelevant speech sequence was presented throughout the 
to-be-remembered list, plus a 10 sec interval between the last item 
and the recall cue. The irrelevant speech was presented at approxi-
mately 65 dB(A). A quiet control condition was also included.

Design. A repeated measures design was used in which there 
were two independent variables: serial position (nine levels) and 
auditory condition (four levels). There were 15 trials per auditory 
condition, making 60 trials in all. The auditory conditions were pre-
sented pseudorandomly, with the constraint that each condition was 
represented once every 4 trials.

Procedure. The participants were tested individually in a sound-
proof laboratory and were seated approximately 0.5 m from the 
screen. At the outset, the participants were given standard instruc-
tions on the computer screen, informing them of the requirements 
for serial recall and instructing them to ignore any sounds they might 
hear. The participants were also informed that the sounds would not 
contain any messages and that they would not be tested on their con-
tents. The experimental trials were preceded by a short practice ses-
sion of three trials without irrelevant speech. Each trial was initiated 
by the participant, using a mouse to click a SuperCard button on the 
screen. This initiated the presentation of the stimulus sequence, in 
which the consonants were displayed individually at a rate of one per 
second (on for 800 msec, off for 200 msec). When nine consonants 
had been presented, the word wait flashed for 10 sec, during which 
the participants were expected to rehearse covertly. The word re-
call was then displayed to prompt the participant to attempt to write 
down the consonants in strict serial order. The irrelevant sound was 
played over headphones throughout the presentation and rehearsal 
phases and was terminated when the recall cue appeared. The ex-
periment lasted some 45 min.

Results and Discussion
Performance was scored on the basis of a strict serial 

order criterion: An item was scored as correct only if it cor-
responded to its presentation position. Table 1 shows the 
mean proportion of items correctly recalled in each of the 
four auditory conditions, pooled across serial positions.

A 4 (auditory condition) � 9 (serial position) repeated 
measures ANOVA showed a main effect of auditory con-
dition [F(3,75) � 16.01, MSe � 8.31, p � .0001] and a 
main effect of serial position [F(8,200) � 50.40, MSe � 
10.48, p � .0001]. There was no significant interaction be-



888    HUGHES, TREMBLAY, AND JONES

tween serial position and auditory condition [F(24,600) � 
1.35, MSe � 2.40, p � .05]. Planned comparisons showed 
that recall in the all-components-changing condition was 
significantly poorer than that in either the final-consonant-
only-changing condition [F(1,75) � 5.71, p � .05] or 
the steady-state condition [F(1,75) � 13.85, p � .001]. 
However, there was no significant difference between 
the steady-state condition and the final-consonant-only-
changing condition [F(1,75) � 1.77, p � .05]. More-
over, the present experiment revealed a reliable degree 
of disruption in the steady-state condition, as compared 
with the quiet condition [F(1,75) � 9.39, p � .05] as 
has sometimes (e.g., LeCompte, 1995), but not always 
(LeCompte, 1996), been found in previous studies.

The present experiment yielded a compelling within-
stream phonological dissimilarity effect, thereby replicat-
ing a finding first reported by Jones and Macken (1995b): 
When successive irrelevant syllables did not have any 
phonemes in common (all-components-changing condi-
tion), there was more disruption than when the same syl-
lable was repeated or when only one phoneme (the final 
consonant) changed from one syllable to the next. Inter-
estingly, the fact that a sequence in which the final con-
sonant changed from one token to the next did not cause 
reliably more disruption than did the steady-state condition 
suggests that the disruptive power of the all-components-
changing sequence stemmed from either the change of 
initial consonant or the change in vowel (or both). In Ex-
periment 2, we sought to tease apart the contributions of 
initial-consonant change and vowel change to the phono-
logical dissimilarity effect obtained in Experiment 1.

EXPERIMENT 2

In this experiment, within-stream phonological dis-
similarity was manipulated by contrasting the effect of 
two sequences again consisting of CVC syllables. In one 
sequence, successive syllables differed only by their ini-
tial consonant, whereas in another sequence, they differed 
only by the vowel.

Method
Participants. Twenty-five students from Cardiff University, each 

a native English speaker, volunteered to participate in exchange for 
course credit. All the participants reported normal hearing and nor-
mal or corrected-to-normal vision.

Apparatus and Materials. The apparatus and the to-be-
remembered lists were the same as those in Experiment 1. Three 

new irrelevant speech sequences were created: a sequence in which 
only the vowel changed from one token to the next (vowel-only-
changing condition; /b�b/, /bib/, /bob/, and /b�b/, looped in this 
fixed order), a sequence in which only the initial consonant changed 
between successive syllables (initial-consonant-only-changing con-
dition; /d�b/, /k�b/, /p�b/, and /t�b/, looped in this fixed order), 
and a steady-state sequence in which the syllable /b�b/ was re-
peated. The three sequences were stored as sound resources within 
the SuperCard 2.5 software. All the tokens lasted approximately 
250 msec, and the length of the silent gap between successive tokens 
was 50 msec. Thus, the rate of presentation was 3 tokens per second 
and so the token dose in this experiment was 57. In addition to the 
three irrelevant speech conditions, a quiet control condition was 
included.

Design. A repeated measures design was used in which the order-
ing of trials was prearranged randomly, with the constraint that each 
of the four conditions was represented once every 4 trials. The par-
ticipants received 15 trials in each condition, making 60 trials in all.

Procedure. The procedure was the same as that in Experiment 1.

Results and Discussion
Performance was assessed according to a strict serial 

recall criterion, as in Experiment 1. Table 2 shows the 
mean proportion of items correctly recalled in each of the 
four auditory conditions, pooled across serial positions. 
It is noticeable, first, that overall performance was higher 
in this experiment than in Experiment 1. Other than being 
due to a sampling error, it is unclear why this was the 
case.

A 4 (auditory condition) � 9 (serial position) repeated 
measures ANOVA revealed a main effect of auditory con-
dition [F(3,87) � 9.55, MSe � 3.68, p � .001] and serial 
position [F(8,232) � 28.43, MSe � 5.36, p � .0001]. The 
interaction between serial position and auditory condition 
was not significant [F(24, 696) � 1.84, MSe � 0.91, p � 
.05].

Planned comparisons showed that there was no reli-
able difference between the steady-state condition and the 
initial-consonant-only-changing condition [F(1,87) � 
2.07, p � .05]. Of particular importance, the vowel-only-
changing condition produced more disruption of serial 
recall than did both the initial-consonant-only-changing 
condition [F(1,87) � 4.01, p � .05] and the steady-state 
condition [F(1,87) � 10.81, p � .05]. Again, the steady-state 
condition produced reliably more disruption than did the 
quiet condition [F(1,87) � 3.01, p � .05]. In sum, Experi-
ment 2 demonstrated that, for CVC tokens at least, when 
the vowel changes between successive tokens, there is a 
clear phonological dissimilarity effect, whereas if only the 

Table 1
Means and Standard Errors for the Proportion of Items 

Correctly Recalled in the Quiet, Steady-State, Final-Consonant-
Only-Changing, and All-Components-Changing Conditions, 

Pooled Over Serial Positions in Experiment 1

Condition
Mean Proportion 

Correct
Standard 

Error

Quiet .58 .014
Steady state .52 .015
Final consonant changing .50 .015

 All components changing .46  .015  

Table 2
Means and Standard Errors for the Proportion of Items 

Correctly Recalled in the Quiet, Steady-State, Initial 
Consonant-Only-Changing, and Vowel-Only-Changing 

Conditions, Pooled Over Serial Positions in Experiment 2

Condition
Mean Proportion 

Correct
Standard 

Error

Quiet .69 .034
Steady state .62 .028
Initial consonant changing .63 .027

 Vowel changing  .58  .030  
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initial consonant changes, there is no reliable disruption 
over and above that produced by a steady-state sequence.

Before turning to consider the implications of the find-
ings, some mention should perhaps be made of the reli-
able disruption found with the steady-state, relative to the 
quiet control, condition in both experiments. Although 
this effect was relatively robust in the present study, we 
feel that it would still be premature to attempt to assign 
any functional significance to it, because a steady-state 
effect is sometimes found to be reliable (e.g., LeCompte, 
1995) and other times not (e.g., LeCompte, 1996). How-
ever, the changing-state effect—the disruption produced 
by a changing-state, as compared with a steady-state, 
sequence—is highly robust (but for a discussion of pos-
sible reasons why a steady-state effect is sometimes ob-
served, see Jones, Saint-Aubin, & Tremblay, 1999).

GENERAL DISCUSSION

The present results replicate an observation first made 
by Jones and Macken (1995b)—namely, that a phonologi-
cally dissimilar sequence of speech tokens produces more 
disruption to serial recall than does a phonologically simi-
lar sequence. The results refine our understanding of the 
phonological dissimilarity (or changing-state irrelevant 
speech) effect by establishing that consonant changes—at 
least when located at the beginnings and endings of speech 
tokens—are impotent in terms of producing disruption, 
relative to a steady-state condition, and that a vowel must 
be changing from one token to the next. The fact that we 
used a token dose of 24 and 57 in Experiments 1 and 2, re-
spectively, and obtained reliable phonological dissimilarity 
effects also indirectly supports our suggestion that Larsen 
et al. (2000) failed, in some conditions, to observe such 
effects because they used a token dose of only 6. A direct 
test of this is beyond the scope of the present article but is 
clearly an issue that is worthy of further investigation. 

A plausible explanation of the results can be offered 
from within an interference-by-process approach to the 
irrelevant sound effect (e.g., Jones & Tremblay, 2000). 
On this account, disruption by irrelevant sound is a func-
tion of the degree to which it automatically yields infor-
mation about the order of its constituent elements. This 
obligatorily and preattentively encoded order informa-
tion is thought to conflict with the process of retaining 
the order of the to-be-remembered items. It is well estab-
lished that for an auditory sequence to yield order cues, 
it must exhibit acoustic change between its constituent 
elements and, critically, these acoustic changes must con-
stitute variations on a common ground (Bregman, 1990; 
Jones, Alford, Bridges, Tremblay, & Macken, 1999). 
That change on a common ground is a key principle in 
the irrelevant sound effect was first shown by Jones and 
Macken (1995a). They found that if a sequence of changing-
state tokens (x, j, u, x, j, u . . .) was presented such that 
the changes crossed different spatial locations (x always 
presented to the left ear, j always presented to both ears, 
and u always presented to the right ear), the disruption 
was markedly attenuated (relative to a steady-state condi-

tion), as compared with cases in which all the tokens were 
presented binaurally.

The change-on-a-common-ground principle may pro-
vide a means of accounting for the difference between the 
effects of vowel changes and consonant changes obtained 
in the present study. It has been suggested that, in speech, 
the common ground—which allows the perceptual system 
to integrate, over time, different speech utterances spoken 
by the same voice—is provided primarily by a similar-
ity shared by the voiced and, therefore, periodic vowel 
sounds (e.g., a common fundamental and formant struc-
ture), whereas unvoiced consonants constitute the noisy, 
aperiodic onsets and offsets of these periodic sounds 
(Bregman, 1990). Correspondingly, differences between 
successive vowels (e.g., /a/ and /e/; induced by different 
vocal tract shapes) superimposed on this common ground 
are likely to yield strong serial order cues and, therefore, 
are more likely to disrupt serial recall than are changes 
between consonants.2

The notions that (1) vowel changes play a critical role 
in the phonological dissimilarity effect and (2) this is 
because of the greater propensity for vowel changes (as 
opposed to consonant changes) to yield serial order in-
formation gain support from studies in which serial recall 
has been examined for items differing only in terms of 
their consonants, as compared with vowels. Specifically, 
several studies have shown that vowel-only-changing 
items (e.g., /b�b/, /bib/, /bεb/, /b�b/ . . .) are far more 
easily recalled in order than are consonant-only-changing 
items (/b�b/, /d�b/, /��b/, /k�b/ . . .; e.g., Cole, 1973; 
Surprenant & Neath, 1996). Thus, a reasonable, albeit in-
direct, inference that can be made here is that the ease 
with which items can be recalled in order when they are 
attended seems to predict their disruptive potency when 
they are used as irrelevant sound (see Macken, Phelps, & 
Jones, 2005).

Moreover, a sequence of changing vowels may have 
been particularly likely to compete for the control of action 
(Hughes & Jones, 2005; Neumann, 1996) and to interfere 
with the process of seriating the to-be-remembered items, 
because verbal serial memory is itself, as was noted above, 
heavily reliant on changing vowel information. However, 
although interference stemming from the conflicting 
vowel information contained within each sequence may 
have contributed to the present effects (see Hughes & 
Jones, 2005), we think that it is unlikely that the effect can 
be explained completely by such conflict; changing-state 
effects have been obtained in the absence of any similarity 
(in terms of vowel information or otherwise) between the 
content of the relevant and the irrelevant sequences (e.g., 
Jones, Farrand, Stuart, & Morris, 1995; Jones & Macken, 
1993). However, a future study could test this more directly 
by examining whether or not vowel-changing irrelevant se-
quences are more disruptive than consonant-changing ir-
relevant sequences in the absence of any vowel-changing 
information in the to-be-remembered sequence.

In conclusion, we have shown that not all attributes of 
speech are equally potent in terms of their power to induce 
a within-stream phonological dissimilarity (or changing-
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state irrelevant speech) effect. The vowel-changing-state 
effect can be explained by recourse to an interference-by-
process account, whereby only a sequence of changing 
elements that share a common ground will yield salient 
serial order information, which in turn conflicts with the 
process of seriating the to-be-remembered material.
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NOTES

1. Strictly speaking, therefore, the term phonological dissimilarity 
effect is a misnomer, and acoustic dissimilarity effect would be more 
appropriate. That is, according to the changing-state hypothesis, it is 
not the similarity between the irrelevant speech tokens at an abstract, 
speech-based, phonological level of analysis that mediates the disrup-
tion but, rather, dissimilarity at a precategorical, acoustic level. Nonethe-
less, to be in keeping with previous articles on this specific topic we will 
retain the term phonological dissimilarity effect.

2. Although it could be argued that a consonant-only-changing se-
quence has a common ground provided by the steady-state vowel infor-
mation within it, our view is that the change (that mediates the disruption) 
must occur on the same attribute of the sequence as that which provides 
the common ground—that is, the vowels must themselves be changing.

APPENDIX
Stimuli Used for the Final-Consonant-Changing and 

All-Components-Changing Conditions in Experiment 1

Final Consonant
Changing

All Components
Changing

[fεt] [vik]
[fεm] [fuv]
[fεd�] [�e�d�]
[fεn] [zuk]
[fε�] [fat]
[fεb] [zut]
[fεɵ] [v	p]
[fεʃ] [zob]
[fεz] [dɔtʃ]
[fε�] [d�o�f]
[fεs] [fid�]
[fεk]  [d�a�s]

Note—Taken from Jusczyk, Goodman, and Baumann (1999).

(Manuscript received July 1, 2004;
revision accepted for publication January 15, 2005.)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


