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Spatially distributed stimuli
show little effect of recency with

either visual or auditory presentation

SUSAN KARP MANNING, TERESA WISEMAN, SERGIO MARINI, and WILMA TORRES
Hunter College and the Graduate School, City University of New York, New York , New York

The effect of recency-the superior recall of final as opposed to middle ite ms in serial presen­
tation-is usually greater for auditorily as opposed to visually presented stimuli. However, the
standard method of presenting both visual and auditory stimuli consists of temporal presenta­
tion in a single location. Having used a new procedure, in which stimuli were spatially distrib­
uted, Battacchi, Pelamatti, and Umilta (1990) reported a robust effect of visual recency in im­
mediate serial recall, similar to that found with auditory stimuli. Their subjects were native
speakers ofltalian. To test and explain these findings, we performed three experiments with na­
tive speakers of English as subjects. The stimuli were letters of the alphabet and vowel-consonant
syllables; presentations were both auditory and visual. The results suggest that the spatial
distribution of stimuli does not produce a major recency effect in the visual modality and leads
to a smaller recency effect with auditory stimuli than that usually found in the standard presen­
tation condition. Finally, in Experiment 3, the use of native speakers ofltalian as subjects dem­
onstrated that the difference in the subjects' language is not a factor in the discrepancy between
our findings and those of Battacchi et al.

The recency effect consists of the superior recall of final
as opposed to middle items on a list. Past research has
consistently shown that the recency effect is greater for
auditorily as opposed to visually presented stimuli (e.g .,
Frick , 1988; Glenberg & Swanson, 1986; Manning, Koeh­
ler , & Hampton, 1990; Nairne , 1988) , particularly in
serial recall. In fact , auditory stimuli tend to produce U­
shaped serial position curves in serial recall tasks , whereas
visual stimuli either produce J-shaped curves, with a min­
imal recency effect, or no recency effect at all (Greene,
1987; Manning & Schreier, 1988; Penney, 1989). This
superior recall of auditory as opposed to visual stimuli
is known as the modality effect.

For many years, Crowder and Morton's (1969) theory
was used to explain the modality effect. They postulated
that auditory traces are relatively long-lived, whereas visual
traces are relatively short-lived. The recency effect is thus
explained by the subject's use of the extra information
available in auditory as opposed to visual sensory traces .

Experiment 1 was conducted by W.T . as part of honors research. She
was supported by a Minority Biomedical Research Support Grant to
S.K.M. , Associate Investigator on an NIH institutional grant to Hunter
College . Experiment 2 was conducted as part of honors research by T .W .
Experiment 4 was performed by S.M . , also as part of honors research.
He recruited native Italian speakers in the New York area andconducted
Experiment 4 in Italian. The resul ts from Experiments I and 2 were
presented at the Meeting of the Eastern Psychological Assoc iation ,
Boston , April 1992 . Experiment 3 was presented at the Meeting of the
Eastern Psychological Association, Arlington, VA , April 1993. Corre­
spondence concerning this paper should be addressed to S. K. Manning,
Department of Psychology, Hunter College, 695 Park Avenue, New
York , NY 10021.

Recent work has presented both challenges and excep­
tions to Crowder and Morton's (1969) theory, which as­
sumes the auditory specificity of recency effects . The most
reliable exceptions to the auditory-visual differences have
been found with the use of lip-read stimuli. Such stimuli
generally produce an effect of recency that is similar to
that produced by auditory stimuli (see, e .g. , Campbell
& Dodd, 1984; Greene & Crowder, 1984).

Although the modality effect is extremely strong and
consistent (see, e .g ., Frankish, 1989; Frick, 1988; Glen­
berg & Swanson, 1986 ; Manning et al. , 1990; Nairne,
1988; Penney, 1989), no adequate explanation exists for
it or for the similar effects with lip-read stimuli.

One apparent challenge to the standard modality effect
can be found in the recent work of Battacchi, Pelamatti,
and Umilta (1990). It has been argued that the auditory
system is inherently superior at coding temporal infor­
mation, whereas the visual system is superior at coding
spatial information (see, e.g., Gardiner, 1983; Glenberg
& Swanson, 1986 ; Metcalfe, Glavanov, & Murdock,
1981) . This argument is supported by studies which sug­
gest that the modality effect is weakened when subjects
are not instructed to recall the items in their order of oc­
currence (strict serial recall vs . free recall) (Murdock &
Walker, 1969) .

The preceding hypothesis led Battacchi et al. (1990) to
perform two experiments to test whether distributing
visual items spatially would increase the effect of recency
at the end of the sequence. In all of their experiments,
they utilized conditions in which the subjects were re­
quired to serially recall six-item lists constructed from the
syllables PE, PI , and PU .
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In Experiment 1, there were four conditions. In the first
two, subjects were required to read the stimuli, which ap­
peared in the center of a computer screen one at a time,
aloud and silently, respectively . As is standard with this
paradigm, these conditions led to a normal modality effect .

In the third condition, Battacchi et al. (1990) presented
the stimuli both sequentially and horizontally across the
computer screen . That is, Item 1 appeared in the first posi­
tion on the far left, Item 2 appeared in the second position,
and so forth; Item 6, the last item, appeared in the sixth
position on the far right. In the fourth condition, vertical
sequential presentation was employed, with the stimuli in
serial order from the top to the bottom of the screen. Con­
ditions 3 and 4 provided the subject with both temporal
and spatial cues , whereas Conditions 1 and 2, which were
the standard conditions, provided only temporal cues.

As expected, Conditions 1 and 2 produced a standard
modality effect. However-and this was the important
finding-a robust recency effect was obtained in both Con­
ditions 3 and 4 , in which the stimuli were horizontally
and vertically presented and spatially distributed.

Not unexpectedly, these findings led to further research
in other laboratories, including ours. leCompte (1992)
examined the effect of spatially distributing visual lists
of items and failed to replicate the findings of Battacchi
et al . (1990); he used digits rather than syllable sets. In
the final experiment in his series, leCompte attempted
to replicate Battacchi et al . 's experiment as closely as pos­
sible . The stimuli, the experimental design, the timing,
and the procedure were identical. The language of the sub­
jects, however, was English rather than Italian. No siz­
able recency effect was apparent.

In a series of four experiments, we attempted to learn
more about sequential temporal presentation of stimuli in
visual and auditory presentations. In so doing, we par­
tially overlapped some aspects of Battacchi et al. 's (1990)
research and that of leCompte (1992) ; we performed the
present Experiments 1 and 2 before we learned about
leCompte's work. However, we also have some new data
that sheds further light on the processing of stimuli in Bat­
tacchi et al . 's paradigms .

EXPERIMENT 1

Single letters of the alphabet that were minimally con­
fusable and that should, if anything, increase the effect
of recency were used.

Method
Subjects. Twelve Hunter College students, whose first language was

English, participated in the experiment.
. Experimental design. Stimuli, consistingof randomly generated letters

that were maximally discriminable (J, H, R, L, M, S, Q) both auditorily
and visually according to the Manning (1977) norms, were presented
on a computer screen .

The stimuli were arranged to form six lists of 10 sequences each. The
sequences were random, except that each letter appeared only once in
each sequence, no consecutive sequences hadthe same letter in the same
serial position, and no consecutive sequences began or ended with the
same letter .

The following three experimental conditions were employed : center
screen temporal (CST) , which was the standard control condition; hor-

Table 1
Mean Number of Items Recalled as a Function of Serial Position

in Three Presentation Conditions in Experiment 1

Serial Position

Condition I 2 3 4 5 6 7

HT 8.88 6.83 5.96 5.79 5.33 4.71 5.33*
HS 9.63 8.54 8.25 7.83 6.92 5.92 6.79*
CST 8.67 6.54 6.13 5.67 4.92 4.88 5.46t

Note-HT, horizontal temporal ; HS, horizontal simultaneous; CST,
center screen temporal . Maximum number correct = 10. p < .05.
tp < .10.

izontal temporal (HT), which was the Battacchi et al. (1990) condition;
and simultaneous (S) presentation . The sequentially presented stimuli
appeared on the screen for .5 sec and were then off for .5 sec in the
CST and HT conditions . In the S condition, the stimuli appeared across
the screen simultaneously for a period of 6.5 sec. Thus , the length of
presentation for each trial corresponded to the lengths from start to fin­
ish of the other experimental conditions .

Condition (CST, HT, and S) was combined with free and serial re­
call instructions to form a counterbalanced factorial design.

Procedure. The subjects read the letters silently without mouthing
them. Recall began after presentation of the last stimulus. The subjects
were instructed to write from left to right, recalling the letters in the
order of presentation , without backtracking . If they could not recall a
letter, they were asked to guess. Answers were written on a prepared
answer sheet .

Results and Discussion
Because of a methodological problem with the free re­

call condition, it was omitted from analysis . Because the
design was counterbalanced, an analysis of variance was
performed to determine whether order effects for the recall
conditions or interactions of order with other variables
were present. This resulted in a 2 (order: serial recall first,
serial recall second) x 3 (conditions: CST, HT, S) x 7
(serial position) design.

Neither the main effect of order nor any of the inter­
actions of order with the other variables was significant
(all Fs < 1). Thus, we felt justified in analyzing the re­
sults of the data independently of this condition.

Table 1 shows the means of the correct answers in the
serial recall condition , as a function of condition and serial
position. A response was scored correct only if the cor­
rect letter appeared in the correct serial position. These
means indicate that the effect of recency was small and
not comparable to that found in auditory presention or
reported by Battacchi et al . (1990) .

The presence of a minimal effect of recency was tested
with matched t tests to compare performance on Position 6
with that on Position 7 in the S, HT, and CST conditions
[ts(23) = 2.21, 2.07, and 1.64, respectively]. Although the
first two conditions showed a significant effect of recency
and the third a marginally significant effect (p < .06),
these effects are not comparable in magnitude to the usual
auditory effects or the findings of Battacchi et al. (1990).

EXPERIMENT 2

Experiment 2 was a further attempt to examine the un­
usual findings of Battacchi et al . (1990) more closely. In
this experiment, we employed the horizontal and vertical
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Serial Position

presentations used in the last condition of Experiment 1 in
Battacchiet al.'s paper, a new recall method, and the same
stimuli as those in Experiment 1 of the present paper.

HT and vertical temporal (VT) stimulus arrays and
center screen presentation were each paired with horizon­
tal recall (HR) and vertical recall (VR) to form six ex­
perimental conditions. Thus, in addition to matched con­
ditions (e.g., HT presentation-Hk), there were crossed
conditions (e.g., HT presentation-VR) .

Method
Subjects. The subjects were 24 Hunter College students . All spoke

English as their first language .
Experimental Design and Procedure. Three stimulus presentation

methods were employed, an HT condition that was identical to Battacehi
et al. ' s (1990) condition in which the stimuli were spatially arrayed from
left to right on thecomputer screen; a VT condition, in which thestimuli
were spatially arrayed vertically in a single column at the center of the
computer screen in the same way as in Battacchi et al.; and the stan­
dard CST condition, in which stimuli were presented according to the
standard method , one at a time at the center of the screen. These three
presentation methods were crossed with two recall methods . The first ,
HR , required the subjects to write their responses from left to right;
the second , VR, required the subjects to write their responses from top
to bottom . Thus , there were six conditions: (1) HT-HR, (2) HT-VR,
(3) VT-HR, (4) VT-VR, (5) CST-HR, and (6) CST-YR. Conditions
I and 3 were direct replications of Battacchi et al. In Conditions 2, 4,
and 6, presentation was opposite to that in the recall condition.

The stimuli were the same as those in Experiment I . As before, they
were arranged to form 60 different random sequences, each containing
every letter once in random order. These 60 sequences were made into
six lists of 10 sequences each . All subjects received all six conditions
and all six stimulus lists. Four different 6x6 balanced Greco-Latin
Squares were used to generate the presentation orders and lists .

The subjects were tested in the same manner as in Experiment I . The
instructions were the same as in Experiment I, except when recall was
vertical .

Results and Discussion
As can be seen in Table 2, which gives the mean num­

ber correct for all serial positions for all conditions, a
small significant recency effect was present for the CST
presentation in both HR and VR [ts(23) = 2.74 and 3.34,
respectively]. In addition, a slight recency effect was pres­
ent for the HT presentation with VR and the VT presen­
tation with HR [ts(23) = 3.50 and 3.59, respectively] .
Finally, recency was not significant in the HT presenta­
tion with HR or the VT presentation with VR [ts(23) =

Table 2
Mean Number of Items Recalled as a Function of Serial Position,
ThreePresentatiomand Horizontalor VerticalRecallin Experiment 2

Presentation
and Recall
Condition 1 2 3 4 5 6 7

HT-HR 9.33 8.29 8.12 7.92 7.62 6.79 7 .12
VT-VR 9.46 8.62 8.46 7.79 7.12 6.62 7.71*
HT-HR 9.25 8.37 8.08 7.75 6.92 6.92 7.83*
VT-VR 9.21 8.29 7 .92 7.79 6 .96 7.17 7 .33
CS-HR 9.50 8.21 7 .62 7.79 7.25 6.96 7.71*
CS-VR 9.21 8.62 8.54 8.21 7.21 6.96 8.17*

Note-HT, horizontal temporal ; VT, vertical temporal ; CST , center
screen temporal; HR, horizontal recall ; YR, vertical recall. *Significant
recency (p < .05).

1.21, for both conditions]. The last two findings are prob­
ably a result of the generally small recency effect found
in this paradigm as opposed to the differences found be­
tween crossed and congruent conditions.

EXPERIMENT 3

In Experiment 3, we utilized both visual and auditory
conditions . As far as we know, no one had studied Bat­
tacchi et al. 's (1990) methods of presentation in both the
visual and the auditory modalities or the effects of phono­
logical similarity on recall in this type of paradigm.

Further, after considering our results and those of
leCompte (1992), there seemed to be only one alterna­
tive left as to why substantial visual recency might be
present in Battacchi et al. 's (1990) study and not in the
work in our laboratory or that of leCompte. Battacchi
et al. 's subjects spoke Italian as their native language,
whereas our subjects and those of leCompte spoke En­
glish as their native language. Thus, it was decided to run
a set of conditions similar to those utilized in our previous
work, with the only difference being the language in which
the experiment was performed and , of course, the native
language of the subjects. As in Battacchi et al.'s research,
our subject pool consisted of native speakers of Italian.
Additionally, as before, we varied auditory cofusability.

Method
Subjects. The subjects were 16 native speakers of Italian living in

New York City .
Experimental designand Procedure. All stimuli were presented vis­

ually on a computer screen. As in Experiment 3, thestimuli were single
letters or consonant/vowel combinations. The stimuli chosen were PE, PI,
PU; TA, GA, MA; and H, S, M, Q, L, R. The stimuli were randomly
generated to form 48 sequences of six letters or six vowel/consonant
sets . These sequences were made into six lists of eight sequences.

The stimuli were presented at the center of thescreen (CST) or horizon­
tally (HT), as described in the previous experiments. The subjects par­
ticipated in both the visual and the auditory conditions and received all
stimulus lists .

The entire experiment was translated into Italian . Both the experi­
menter, a native speaker ofItalian, and thesubjects spoke Italian through­
out the session . The actual instructions were the same as in Experiments
1 and 2 for the visual condition. For the auditory condition, the sub­
jects were instructed to read the stimuli aloud as they appeared on the
screen .

All conditions were counterbalanced. Unlike in Experiments 1 and
2, the stimuli were presented for .200 msec with a .300-msec interstimu­
Ius interval. This was the same presentation rate used by Battacchi et al.
(1990). The subjects were given 10 sec for recall.

Results and Discussion
The data in this study were analyzed by using a method

from Manning and Robinson (1989). Because the numbers
of items making up a set of stimuli differed, chance per­
formance differed when there were six as opposed to three
stimuli in a stimulus set. Sets consisting of three items
were corrected by taking the proportion out of eight cor­
rect and substracing 1/3 (.33), the proportion correct by
chance in the absence of any knowledge of the correct
stimulus and using this as the numerator . The denominator
was 2/3 (.67), the residual that remains when chance per­
formance is subtracted from 1 (1-.33 = .67). Sets of six
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Additionally , and more important, in Experiment 3, we replicated our
findings with visual stimuli by using a study run in Italian. We used the
same timing, the same stimuli, and the same language as did those in
Battacchi et aI. (1990). Thus , the use of the Italian language in Experi­
ment 3 eliminated the possibility that anything about this language, as
compared with English , caused the recency effect in the spatial tem­
poral condition.

Thus, we remain unable to explain the similarities between the work
in this labortory and that of leCompte (1993), and the differences that
exist in the work of Battacchi et aI. (1990) .

HT

5 6

.57 .59

.50 .60

.32 .46 *

.59 .80* .58 .64 .59 .62

.53 .65* .64 .72 .43 .50

.37 .37 .42.47 .38 .45

Stimuli

PE PI PU
HSMQLR
PA BA TA

Table 3
Corrected Means for Serial Positions 5 and 6 as a Function of

Presentation Modality and Presentation Condition in Experiment 4

Auditory Visual

CST HT CST

5 6 5 6 5 6

Note-CST, center screen temporal ; HT, horizontal temporal. *Signif­
icant recency (p < .05). REFERENCES

items were corrected similarly, except that 1/6 (.17) was
subtracted from the proportion correct to form the numer­
ator and (l - .17) or .83) was used as the denominator.

The numbers reported in Table 3 give the corrected pro­
portion of performance above chance for Positions 5 and
6. The effect of recency was tested with matched t tests
as in Experiments 1 and 2.

The means for Positions 5 and 6 are shown in Table 3.
In the center screen auditory condition, a significant re­
cency effect was obtained with the dissimilar stimuli (H,
S, M, Q, L, R) and the Battacchi et al. (1990) stimuli (pE,
PI, PU), but not with the similar stimuli (PA, BA, TA).
No visual conditions show significant recency. In the HT
condition, the significance obtained with the visually pre­
sented PA, BA, TA was probably due to random effects.
However, no other conditions show a reliable effect of
recency. It should be noted that both performance and the
modality effect were somewhat diminished.

Thus it appears that the results with Italian speaking sub­
jects are virtually the same as those with English speak­
ing subjects .

GENERAL DISCUSSION

The effect of spatially distributing visual and auditory list items was
examined in three experiments. Spatial temporal presentation of stim­
uli did not produce a cons istently large recency effect in the visual mo­
dality , although a minimal recency effect was present in some situa­
tions . The stimuli in Experiment I were rated as being highly distinct
visual stimuli (Manning , 1977), which, ifanything , should have increased
the recency effect. This research supports that of leCompte (1992) ,
in the failure to replicate the findings of Battacchi et aI. (1990 ) with
the use of other dist inct stimuli .

In Experiment 2, in addi tion to again failing to find a recency effect
with the use of horizontally presented stimuli, we failed to find it with
vertically presented stimuli. Thus , we were unable to repl icate a sec­
ond cond ition from Battacchi et aI.' s (1990 ) study.

In Experiment 3, phonologically similar and dissimilar stimul i were
compared by using visual and, for the first time, auditory presentation
with spatially distributed stimuli. Although a modality effect was present ,
the visual conditions again produced minimal recency . The auditory
recency effect was less than normal , although it was greater than in the
visual modality. Phonological similarity did not appear to have the same
role in reducing the recency effect with auditory presentation as has
usually been found (e.g. , Darwin & Baddeley, 1974; Manning & Robin­
son, 1989) . Thi s may suggest that the spatial distribution of the stimuli
causes more reliance on visual factors .

BATTACCHI, M. , PELAMATTI, G. M. , '" UMILTA, C. (1990) . Is there
a modality effect? Evidence for visual recency and suffix effects. Mem­
ory &: Cognition , 18, 651-658.

CAMPBELL, R. , '" DODD, B. (1984) . Aspects of hearing by eye . In
H. Bouma & D. G. Bouwhuis (Eds.), Attention and performance X:
Control oflanguage processes (pp. 299-312) . Hillsdale, NJ: Erlbaum.

CROWDER, R. G . , '" MORTON, J . (1969). Precategorical acoustic stor­
age (PAS). Perception &: Psychophysics,S, 365-373 .

DARWIN, C . J., '" BADDELEY, A. D. (1974) . Acoustic memory and the
perception of speech. Cognitive Psychology, 6, 41-60.

FRANKISH, C. (1989) . Perceptual organization and precategorical acoustic
storage. Journal ofExperimental Psychology: Learning, Memory . &:
Cognition , IS , 469-479.

FRICK, R. W . (1988) . Issues of representation and limited capacity in the
auditory short-term store . British Journal ofPsychology, 79 , 2 13-240 .

GARDINER, J . M. (1983) . On recency and echoic memory. Philosophical
Transactions of the Royal Society of London, 302, 267-282 .

GLENBERG, A., '" SWANSON, N. G. (1986) . A temporal distinctiveness
model of recency and the modal ity effects . Journal of Experimental
Psychology: Learning, Memory , &: Cognition, 12, 3-15 .

GREENE, R. L. (1987). Stimulus suffixes and visual presentation . Memory
&: Cognition, 15, 497-503 .

GREENE, R. L. , '" CROWDER, R. G. (1984). Modality and suffix effects
in the absence of auditory stimulation . Journal of Verbal Learning
&: Verbal Behavior, 23 , 371-382.

LECOMPTE, D. C . (1992). In search of a strong visual recenc y effect .
Memory &: Cognition, 20, 563-572.

MANNING, S. K. (1977). Ratings of the auditory and visual similari ty
of consonants: Implications for research. Behavior Research Methods
&: Instrumentation , 9, 495-498 .

MANNING, S. K. , KOEHLER, L. , '" HAMPTON , S. (1990) . The effects
of recoding and presentation format on recency and suffix effects.
Memory &: Cognition , 18, 164-173.

MANNING, S. K., '" ROBINSON, I. I. (1989). Recency and suffix effects
as a function of auditory confusability and set size. American Jour­
nal of Psychology , 102 , 495-510.

MANNING, S. K. , '" SCHREIER, H . (1988) . Recen cy and suffix effects
as a function of recall method . American Journal of Psychology , 101,
97-109 .

METCALFE, J. , G LAVANOV, D. , '" MURDOCK, M . (1981 ). Spatial and
temporal processing in the auditory and visual modal ities . Memory
&: Cognition , 9, 351-359 .

MURDOCK, B. B. , JR. , '" WALKER, K. D . (1969 ). Modality effects in
free recall . Journal ofVerbal Learning &: Verbal Behavior, 8, 665-676.

NAIRNE, J. S. (1988). A framework for interpreting recency effects in
immediate serial recall. Memory &: Cognition, 16, 343-352 .

PENNEY, C . G. (1989) . Modality effects and the structure of short-term
verbal memory . Memory &: Cognition, 17, 398-422.

(Manuscript received July I , 1993 .)



<<
  /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 1.4
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




