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Effects of instruction presentation mode
in comparative judgments
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Carleton University, Ottawa, Ontario, Canada

In each of two experiments, the comparative instructions in a symbolic comparison task were ei-
ther varied randomly from trial to trial (mixed blocks) or left constant (pure blocks) within blocks of
trials. In the first experiment, every stimulus was compared with every other stimulus. The symbolic
distance effect (DE) was enhanced, and the semantic congruity effect (SCE) was significantly larger,
when the instructions were randomized than when they were blocked. In a second experiment, each
stimulus was paired with only one other stimulus. The SCE was again larger when instructions were
randomized than when they were blocked. The enhanced SCE and DE with randomized instructions
follow naturally from evidence accrual views of comparative judgments.

Any complete theory of the process of comparing either
perceptual or remembered stimuli must provide an expla-
nation for the semantic congruity effect (SCE). The SCE
is characterized by an interaction between the particular
comparative instruction required and the location of the
stimulus pair to be discriminated on the underlying con-
tinuum. For example, as in the landmark psychophysical
experiments of Audley and Wallis (1964) that brought the
SCE to the attention of contemporary psychophysicists,
the time to select the darker of two relatively dark lights
is shorter than the time to select the brighter. Conversely,
selection time of the brighter of two relatively bright lights
is shorter than the selection time of the darker.

In Audley and Wallis’s (1964) experiment, and in the
replication and extension of Wallis and Audley with the
pitch dimension, the comparative instructions (i.e., select
the darker or select the lighter) were presented separately
in counterbalanced blocks. In the large number of ensu-
ing experiments, both in the strictly perceptual domains
(e.g., Marschark & Paivio, 1981; Petrusic, 1992; Petru-
sic & Baranski, 1989) and in the voluminous literature
with symbolic comparisons (for reviews, see, e.g., Banks,
1977; Leth-Steensen & Marley, 2000), both blocked and
randomized modes of presentation of the instructions have
been used. Curiously, it remains unclear whether instruc-
tion presentation mode affects the magnitude of the SCE.

Shaki and Algom (2002) have previously argued that
contrasting conditions in which the instructions are
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blocked, as compared with when they are randomly in-
termixed over trials, should provide a strong test of Leth-
Steensen and Marley’s (2000) connectionist, instructional
pathway interference model, because (for reasons to be
detailed later) this model would almost certainly predict
enhanced SCEs for randomized instructions, as compared
with blocked ones. More generally, though, it is of interest
to determine the theoretical implications that contrasting
the SCE over instruction presentation modes have for most
of the currently popular alternative theories of the SCE.

Another important and robust comparative judgment
phenomenon is the symbolic distance effect (DE). This
effect is characterized by longer response times (RTs) for
comparisons of stimuli that are closer in magnitude than
for comparisons of stimuli with larger differences in mag-
nitude. Because DEs are invariably assumed to arise out
of the same decision processes that give rise to the SCE
(see Leth-Steensen & Marley, 2000, for a full discussion of
theoretical accounts for the DE), it is also of interest to de-
termine whether or not randomized and blocked instruction
presentation modes have parallel effects on the sizes of both
the symbolic DE and the SCE. Hence, in the present ex-
periments, we directly examined these issues by comparing
blocked versus randomized instruction presentation condi-
tions in comparative judgments, using the classic Moyer
(1973) stimuli of names of animals varying in size.

EXPERIMENT 1
Method

Participants

Sixteen Carleton University students participated in one 80-min
session to satisfy course requirements. All the participants reported
normal or corrected-to-normal vision.

Stimuli and Design

Six animal names, all three-letter words in English, printed in
Times New Roman font (25 point, bold) defined the stimulus set.
Three names were of relatively small animals (ant, bee, and rat),
whereas the other three names were of relatively large animals (cat,
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hog, and cow). Each of the six animal names was paired with every
other animal name. Each of these 15 pairs was presented in each of
the two possible left-right position orders, resulting in 30 stimulus
pairs in the design.

The two forms of the comparative instructions (“smaller” and
“larger”), printed in David font (30 point, bold), occurred equally
often with each stimulus pair and were varied randomly from trial to
trial on half of the blocks but were constant over a block for the other
half. Each block consisted of three replications of the 30 stimulus
pairs (in subblocks of 30 trials). Each block of the preceding practice
trials consisted of one replication of the 30 stimulus pairs.

Both the order in which the blocked and the randomized condi-
tions were presented and the order in which the two instructions were
used in the blocked conditions were counterbalanced through the as-
signment of 4 participants to each of four groups. The four groups
were defined by the following sequences of blocks of trials, with R
denoting a block of randomized instruction trials, S a block with the
instruction to choose the smaller, and L a block with the instruction
to choose the larger: SLRRRRLS, LSRRRRSL, RRSLLSRR, and
RRLSSLRR, respectively. Precisely the same sequence of blocks of
trials was used for the practice trials as for the experimental trials
for each group. The participants were not aware of the partition into
practice and experimental trials. The order of presentation of the
stimulus pairs (and instructions in the randomized condition) within
blocks was random and was different for each participant.

Procedure

The participants were tested individually in a dimly lit room,
seated approximately 60 cm from the center of the video monitor.
The participants were told that the presentation of the comparative
instruction word served as a warning for the next trial and indicated
whether they were to choose either the smaller or the larger animal
in the pair. After an additional 750 msec, the pair of animal names
appeared while the comparative instruction remained on the screen.
The participants’ task was to press the mouse button! on the same
side as that on which the smaller (or the larger, respectively) member
of'the pair of animal names appeared. The presentation of the stimuli
and the comparative instruction were response terminated. The next
trial began 1,000 msec later. The participants were encouraged to
respond quickly but accurately. The 80-min session included five
planned breaks, each of which ended with the participants’ decision
to continue.

The pairs of animal names appeared at the respective centers of
the left and right hemifields on the white background of a 17-in.
(43-cm) ViewSonic video monitor, and the comparative instructions
appeared at the center of the upper third of the screen. Event se-
quencing, randomization of trials and instructions, and recording of
responses and RTs were under the control of SuperLab software run
on a Pentium III microprocessor.

Results

The findings are presented in two main sections. The
first section presents RT analyses, and the second sec-
tion focuses on error rates. For each participant, in all the
analyses, the dependent variables are the mean RTs for
correct responses and mean arcsine-transformed propor-
tions of errors in each cell of the design. Appendices A
and B present mean RTs, and standard deviations for cor-
rect and for error responses for each cell of the design for
the blocked and the randomized conditions, respectively.
In each ANOVA, the Huynh—Feldt epsilon adjustment was
used, although the degrees of freedom reported are those
defined by the design.
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RT Analyses

DEs. The present design permits full examination of
DEs, given that each of the six stimuli was compared with
every other stimulus. Figure 1 plots mean RTs as a func-
tion of the ordinal distance separating the two stimuli in
a pair for the randomized and for the blocked conditions.
An ANOVA with the two instruction presentation modes
(blocked and randomized) and distance (ordinal steps of
1,2, 3, 4, and 5) as within-participants factors was con-
ducted. As was expected, robust DEs were obtained over-
all [F(4,60) = 90.20, p < .001]. Figure 1 also shows that
the pairs in the blocked condition were compared more
quickly, overall, than the pairs in the randomized condi-
tion. On average, RTs were 859 and 1,026 msec in the
blocked and the randomized conditions, respectively, and
this main effect of instruction presentation mode was
statistically reliable [F(1,15) = 17.03, p < .001]. Im-
portantly, the linear component of the interaction of in-
struction presentation mode and distance was significant
[F(1,15) = 12.72, p < .003]. As is evident in Figure 1,
the DE was somewhat enhanced with the randomized
instructions.

SCEs. In order to examine the SCE, a subset of the data,
pairs separated by a single ordinal unit, was reanalyzed.
Thus, another ANOVA was conducted on these data with
instruction presentation mode (blocked and randomized),
stimulus pair (five adjacent pairs), and instruction type
(“smaller” and “larger”) as within-participants factors.

As panel A in Figure 2 shows, SCEs are clearly evident
with both the randomized and the blocked instructions

1,400

- O Randomized
1,300 @® Blocked 7]

_A

N

o

S
T

-

.

o

o
T

900 [~

800 [~

Response Time (msec)
B
8
T

700 |- b

600 1 . . . .
1 2 3 4 5

Symbolic Distance

Figure 1. Mean response times as a function of symbolic dis-
tance (in ordinal units) for the blocked and the randomized in-
struction conditions in Experiment 1. Plots of the least squares
linear regressions are also provided for each condition.
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for these adjacent pairs, and the overall interaction of
stimulus pair and instruction type was statistically reli-
able [F(4,60) = 29.83, p < .001]. More important, sig-
nificantly larger SCEs were obtained with the randomized
instructions than with the blocked instructions, evident in
the statistically reliable three-way interaction involving
instruction presentation mode, stimulus pair, and instruc-
tion type [F(4,60) = 3.14, p < .023]. For the smallest
stimulus pair, the size of the SCE was 407 msec with the
randomized instructions (i.e., the participants selected the
smaller animal in the pair 407 msec more quickly than
they selected the larger animal) but only 314 msec with
the blocked instructions. Similarly, for the largest pair,
the size of the SCE was 485 msec with the randomized
instructions (i.e., participants selected the larger animal
in the pair 485 msec more quickly than they selected the
smaller animal in the pair) but only 308 msec with the
blocked instructions.

Panel B in Figure 2 provides an alternative, more direct
view of the effects of instruction presentation format on the
magnitude of the SCE. These plots provide an index of the
SCE, based on subtraction of the RTs with the “smaller”
instruction from the RTs with the “larger” instruction.
As is evident, linear regressions (the adjacent pairs were
coded in steps of size 1) provide a convenient summary of
the SCE, and, importantly, the slope of the SCE index in
the randomized instruction condition (—220 msec/step)
is greater than that in the blocked condition (—150 msec/
step). Taken together, these plots of the SCE index provide
an alternative view of the basis for the significant three-
way interaction involving instruction presentation mode,
stimulus pair, and instruction type.

Overall, the speed advantage for the blocked condition
over the randomized condition is evident in this subset
of data, as it is in the full set of data in Figure 1. Mean
RTs were 1,256 msec with the randomized instructions
and 1,061 msec with the blocked instructions [F(1,15) =
15.34, p < .001]. Finally, the classic inverted-U-shaped
end effect was also obtained. Performance was faster, over-
all, for the smallest (1,108 msec) and largest (999 msec)
stimulus pairs than for the three pairs of intermediate size
(1,257 msec), and the overall main effect of stimulus pair
was statistically reliable [F(4,60) = 9.01, p < .001].

Error Analyses

DEs. The participants made 1.85% errors overall in
the blocked instruction condition and 3.04% errors in
the randomized instruction condition [F(1,15) = 17.21,
p < .001]. The main effect of distance was highly reli-
able [F(4,60) = 18.31, p < .001], with, as was expected,
a higher error rate for the one-step pairs (6.4%) than for
the five-step pairs (1.1%).

SCEs. For the adjacent pairs, the participants made
6.6% errors with the blocked instructions and 6.3% errors
with the randomized instructions (¥ < 1). Paralleling the
end effect in the RTs, the participants made fewer errors
with the smallest (7.2%) and with the largest (2.9%) pairs
than with the intermediate size (8.5%) pairs. This main
effect of stimulus pair was statistically reliable [F(4,60) =
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Figure 2. (A) Mean response times (RTs) for the adjacent stim-
ulus pairs with each instruction type in the randomized and the
blocked instruction conditions in Experiment 1. (B) The semantic
congruity effect index, defined by RT(“Larger”) — RT(“Smaller”),
for each of the adjacent stimulus pairs in the randomized and the
blocked instruction conditions. Plots of the least squares linear
regressions, assuming equal spacing of adjacent stimulus pairs,
are also provided for each condition in panel B.

6.22, p < .001]. No other main effects or interactions at-
tained statistical significance. Thus, the main thrust of
these error analyses is to show that the previous RT find-
ings are not a consequence of differential speed—accuracy
trade-offs.
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Discussion

The empirical findings of Experiment 1 are clear. The
SCE is significantly larger when the instructions randomly
vary from trial to trial than when they are constant over a
block of trials. As well, the symbolic distance effect is
enhanced when instructions are randomized.

However, there is an aspect of the design in Experiment 1
that permits a somewhat artifactual explanation of the three-
way interaction involving the SCE to be entertained. Note
that to permit full examination of the symbolic DE, each
animal name was paired with every other animal name. As
a consequence, each animal name, except the smallest and
the largest names, was presented with a smaller member
in some of the pairs and with a larger member in the other
pairs. Hence, for the randomized instructions, many of the
stimuli would have been responded to and, hence, inter-
preted as being the larger stimulus on some trials and as
being the smaller stimulus on other trials. According to Lo-
gan’s (1988, 1990) instance theory, whenever a previously
encountered item is presented on a new trial, the current
interpretation of that stimulus will be influenced by an auto-
matic retrieval of the previous interpretation involving that
stimulus. Overall, the retrieval of such instance information
should lead to interference (i.e., negative priming) when
one is switching between randomized instructions that does
not arise when the same instructions are used throughout
a block (see also MacDonald & Joordens, 2000; Strayer
& Grison, 1999; Wood & Milliken, 1998). This point is
particularly relevant to comparisons involving semanti-
cally incongruent end pairs of stimuli, such as choosing the
larger of the pair (ant, bee) in the randomized instruction
presentation condition in Experiment 1, because in every
other pair in which the correct stimulus item (e.g., bee) for
the semantically incongruent comparison is a member, that
same stimulus item would always have been identified as
being the correct choice for the opposite instruction.

In Experiment 2, we attempted to avoid this possibility
by pairing each stimulus item with only one other item.
Thus, all instances involving a member of a pair should
lead to the same interpretation, and Logan’s (1988, 1990)
instance theory would not apply in this context. If the
findings in Experiment 1 were simply a consequence of
pairing each stimulus with every other stimulus (vis-a-vis
Logan’s instance theory), the mode of instructional pre-
sentation should have no effect on SCE magnitude when
each stimulus is paired with a single unique stimulus.

EXPERIMENT 2
Method

Participants

Sixteen Carleton University students participated in a 1-h session
to satisfy course requirements. All the participants reported normal
or corrected-to-normal vision.

Stimuli and Design

The size norms of Paivio (1975) were used to select 16 animal
names: eight relatively small animals (flea, snail, bee, crab, frog,
mouse, rat, and dove) and eight relatively large animals (dog, goat,
wolf, lion, cow, horse, bear, and whale). Four relatively small ani-
mal pairs (bee-rat, flea—crab, frog—dove, and snail-mouse) and four

199

relatively large animal pairs (dog—cow, goat—lion, wolf—bear, and
horse—whale) were created. As is evident, each stimulus appeared
but once in the stimulus pair set and was unique to each stimulus
pair. As well, both members of each stimulus pair included the same
number of letters.

Each participant received eight experimental blocks, with 64 trials
in each block, preceded by eight blocks of 16 practice trials each. As
in Experiment 1, the two forms of the comparative instructions oc-
curred equally often and were varied randomly from trial to trial on
half of the blocks but were constant over a block for the other half. In
the randomized condition, the 64 trials arose from replicating twice
the factorial combination of eight stimulus pairs by two left-right
position orders by two instructions. In the blocked condition, the 64
pairs arose from replicating four times the factorial combination of
eight stimulus pairs by two left-right position orders. Both the order
in which the blocked and the randomized conditions were presented
and the order in which the two instructions were used in the blocked
conditions were counterbalanced through the assignment of 4 par-
ticipants to each of four groups in the same manner as that described
in Experiment 1. The order of presentation of the stimulus pairs (and
instructions in the randomized condition) within blocks was random
and different for each participant.

Procedure

The procedure was essentially the same as that in Experiment 1,
except for the fact that the participants were now provided with a
short, self-terminated break after every 128 trials.

Results

As in Experiment 1, the findings are presented in two
main sections involving separate analyses of the mean cor-
rect RTs and arcsine-transformed mean proportions of er-
rors in each cell of the design (with the Huynh—Feldt epsilon
adjustment of the degrees of freedom in the ANOVAsS).

RT Analyses

Figure 3 provides plots of mean RTs for the four small
and for the four large pairs, with each instruction type,
separately for the blocked and for the randomized condi-
tions. As is shown, the relatively small pairs were com-
pared more quickly with the instruction to choose the
smaller stimulus than with the instruction to choose the
larger, whereas this finding was reversed for the relatively
large pairs. An ANOVA with the two stimulus pair catego-
ries (small and large, obtained after combining RTs over
the four stimulus pairs in each category), the two instruc-
tion types, and the two instruction presentation modes as
within-participants factors showed the overall SCE to be
statistically reliable [F(1,15) = 31.41, p < .0001]. Im-
portantly, the three-way interaction involving instruction
presentation mode, pair size, and instruction type was also
reliable [F(1,15) = 16.17, p < .001], providing a clear
replication of the findings of Experiment 1. As the plots
in Figure 3 show, the SCE was larger with the randomized
instructions than with the blocked instructions.

Moreover, the increase in SCE with the randomized
instructions was not unique to a particular stimulus pair.
Rather, as Figure 4 shows, the reduction in the SCE in the
blocked condition was evident with all four of the large
pairs and with three of the four small pairs.

Overall, the speed advantage for the blocked condition
over the randomized condition found in Experiment 1 was
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Figure 3. Mean response times with the set of small and the set of large stimulus pairs with each
instruction in the randomized and the blocked instruction conditions in Experiment 2.

also evident in this experiment. Mean overall RTs were
1,210 msec with the randomized instructions and 1,006 msec
with the blocked instructions [F(1,15) = 10.33, p < .01].
None of the other main effects or interactions was signifi-
cant. Unfortunately, given the design, results involving the
symbolic DE were not available from this experiment.

Error Analyses

The participants made fewer errors in the blocked condi-
tion (2.7%) than in the randomized condition (3.9%), mir-
roring the pattern obtained for RTs [F(1,15) = 11.06, p <
.005], thereby indicating an absence of a speed—accuracy
trade-off effect. No other main effects or interactions at-
tained statistical significance.

Discussion

The results in Experiment 2 are also clear in showing that
the mode of presentation of the instructions influences the
magnitude of the SCE (i.e., that it is significantly larger when
the instructions vary randomly from trial to trial than when
they are constant over a block) and provide an important rep-
lication and extension of the findings obtained in Experi-
ment 1. Moreover, they indicate that this finding cannot sim-
ply be explained away as being due to negative priming.

GENERAL DISCUSSION

The finding of enhanced SCEs in the randomized in-
struction presentation mode clearly resolves the empirical
issue raised by Shaki and Algom (2002) (which was the
initial impetus for the present research) and is consistent
with predictions based on the model of Leth-Steensen and
Marley (2000). Leth-Steensen and Marley’s model is a
connectionist-based, evidence accrual model that posits
the continuous accumulation of information about both
the difference in stimulus magnitude and the end-point

status of each stimulus item. This information is assumed
to be accumulated simultaneously within two competing
instructional pathways that are associated with both the
relevant and the irrelevant comparative instructions, re-
spectively. Moreover, Leth-Steensen and Marley assume
that the irrelevant pathway is selectively attenuated, in the
spirit of Cohen, Dunbar, and McClelland’s (1990) connec-
tionist model of the Stroop phenomenon. In that model,
either word-naming or color-naming task-relevant path-
ways are assumed to be selectively activated according to
the situational task demands.

The main aspect of Leth-Steensen and Marley’s (2000)
model that results in the SCE is the assumption that the
strengths of each instructional pathway and, hence, the
overall level of competition between them are assumed
to be dynamically modulated by the relative location of
the stimulus items. For example, a pair of relatively small
stimuli would serve to enhance the strength of the instruc-
tional pathway associated with the instruction to choose
the smaller stimulus and would weaken the strength of
the instructional pathway associated with the instruction
to choose the larger stimulus. In this example, such dy-
namic modulation of the competing pathway strengths
would then facilitate the process of choosing the smaller
item and hinder the process of choosing the larger item
(i.e., lead to an SCE). As Leth-Steensen and Marley in-
dicated, this notion of competition between instructional
pathways is entirely consistent with the notion of seman-
tic interference originally proposed by Banks and Root
(1979). Furthermore, because both instructional sets must
be maintained (and used) in the randomized instruction
presentation mode, as opposed to only one of the instruc-
tion sets in the blocked mode, it follows that selective at-
tenuation of the irrelevant instructional pathway would be
less precise for randomized instructions than for blocked
instructions. Hence, this model would predict increased
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Figure 4. Semantic congruity index, defined by RT(“Larger”) — RT(“Smaller”), for each of the
eight stimulus pairs for the blocked and the randomized instruction conditions in Experiment 2.

instructional pathway competition and, consequently, in-
creased SCE when instructions are randomized.

Moreover, some quantitative simulation work with
Leth-Steensen and Marley’s (2000) model indicates that
an explicit prediction of the model is that there should be
parallel effects of randomized and blocked instruction pre-
sentation modes on the SCE and the symbolic DE. In this
work, two versions of the model were run. In one version
(i.e., randomized instructions), the parameter specifying
the degree of competition between the two instructional
pathways was set higher than in the other version (i.e.,
blocked instructions), but the remaining set of model pa-
rameters was kept constant. A full set of model parameters
were located that provided simulated RT results that were
very similar to those shown for the endpoint pairs in Fig-
ure 2 (i.e., with more of an SCE for the randomized than
for the blocked instructions). As well, the DEs obtained
from these simulation results were somewhat larger for
the randomized than for the blocked instructions.

One important additional aspect of these model simula-
tions was that the overall increase in RT for the randomized
instruction conditions, in comparison with the blocked in-
struction conditions, was about half the size of the actual
increase observed in the empirical data (indicating that
any modeling of the actual data with this model would
likely also need to include an additional 80—100 msec or
so constant increase in RT for the randomized instruc-
tions). Such overall slowing for the randomized instruction
condition is directly analogous to the well-known mixing
costs in RT (Los, 1996) that occur whenever a condition in
which some particular stimulus-based or task-based factor
is manipulated within blocks of trials (i.e., mixed blocks)
is contrasted with a condition in which that same factor is
manipulated across blocks of trials (i.e., pure blocks).2

Other Theories for the SCE

Evidence-accrual-based theories. Petrusic (1992)
has presented strong empirical support for the notion that
the SCE occurs at the level of each accrual event within
a discrete evidence accrual process (i.e., a slow- and fast-
guessing discrete accumulator). That is, the duration of
each evidence accrual event is longer for comparisons in-
volving semantically incongruent stimuli than for those
involving semantically congruent stimuli. Petrusic further
hypothesized that the slowing of the accrual process for
semantically incongruent stimuli arises because informa-
tion regarding the relative magnitudes of the stimuli is of
much poorer quality when their locations are incongruent
with the form of the comparative instruction.

Alternatively, according to differential bias theories
of the SCE (Birnbaum & Jou, 1990; Link, 1990, 1992;
Schwarz & Stein, 1998), this effect rises as a consequence
of a dynamic, strategic adjustment of decisional criteria
within an evidence accrual decision process (i.e., a ran-
dom walk). For example, if the instruction is to choose
the smaller stimulus and the stimulus pair contains a very
small stimulus, bias theories assume that individuals rec-
ognize that this stimulus is likely to be the correct choice
and lower the decision criterion associated with the ac-
cumulation of evidence for that stimulus (or conversely,
recognize that this stimulus is unlikely to be the correct
choice when the instruction is to choose the larger and
raise that same decision criterion; see also Link, 1992,
pp. 172-178).

For both of these theories, any manipulation that slows
the overall evidence accrual process should also exagger-
ate the size of the SCE (in addition to both the overall
RTs and the size of the DE, because within these theories,
this effect is assumed to arise because more accruals are
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required to compare stimuli that are closer to one another
than to compare those that are farther apart). Hence, one
implication of the finding of enhanced SCEs (and DEs)
in the randomized instruction condition is that it follows
naturally from the notion that randomly mixing the in-
structions generally serves to slow the evidence accrual
process (note that, as far as we are aware, this notion is a
novel one that has not explicitly been raised before with
respect to task-based mixing costs). One way in which
such slowing could be assumed to occur is that when the
comparative instructions vary randomly from trial to trial,
memory access to the relevant instruction is slower than
when the instructions are blocked. If it is also the case that
the relevant instruction must be accessed throughout the
evidence accrual process, this process will be slower when
instructions are randomized than when they are blocked.
(In fact, this account is analogous to the one just described
for Leth-Steensen and Marley’s [2000] model, although
the actual mechanisms through which both such overall
slowing and enhancement of the SCE would occur in the
randomized instruction condition are more precisely spec-
ified in that model.)

However, one alternative theoretical account of RT
mixing costs is that the greater trial-by-trial uncertainty in
mixed blocks regarding the identity of either the stimuli or
the task (i.e., the nature of the comparative instructions, in
the present case) induces a strategic increase in the overall
level(s) of the decision criteria, in order to accommodate
an anticipated increase in the processing demands associ-
ated with this uncertainty (Los, 1996). Because increas-
ing the decision criteria increases the amount of evidence
required by the accrual process, it would also serve to ex-
aggerate any RT effects that are present, such as the SCE
(and the DE), within the present paradigm. One additional
consequence arising from this criterion adjustment no-
tion, though, which is not supported by the present set of
empirical findings, is that raising decision criteria when
the comparative instructions are randomized should also
likely result in corresponding decreases in errors (because
such an adjustment necessarily invokes a form of speed—
accuracy trade-off).

Non—evidence-accrual-based theories. There are
a number of other available theoretical accounts for the
SCE that are not specifically evidence accrual based.
For example, Banks’s (1977; see also Banks, Clark,
& Lucy, 1975; Banks & Flora, 1977; Banks, Fujii, &
Kayra-Stuart, 1976; and more recently, Cech, 1995;
Cech & Shoben, 1985; Cech, Shoben, & Love, 1990)
semantic-coding theory provides a full and compelling
account of comparative judgments, especially with
symbolic stimuli. According to semantic-coding theory,
whenever a stimulus pair is presented for comparison, each
element in the pair is coded categorically. For example, if
a relatively small stimulus pair is presented, the elements
in the pair might be coded as small and very small—
represented more formally as S and S+, respectively.
Similarly, a relatively large pair might be coded as L+ and
L++ (i.e., very large and extremely large, respectively).
Presentation of a particular instruction initiates a memory

search for the stimulus with more instances of the code
specified by that instruction. For example, given the
former case, presentation of the instruction to choose
the smaller stimulus in the pair leads to a search for the
stimulus element with more of the S code, and hence, the
stimulus coded as S+ can be chosen directly. On the other
hand, for this same case, presentation of the instruction
to choose the larger stimulus in the pair leads to a search
for the stimulus with more of the L code, and because the
stimuli are coded as S and S+, this search initially fails.
Hence, time must be taken to recode the stimuli as L+
and L, and it is this recoding process that is assumed to
give rise to the SCE. However, precisely the same stimulus
and instructional codes should become activated when the
instructions are constant over a block of trials as when they
vary randomly from trial to trial. Consequently, precisely
the same code search and translation processes should
occur for both instructional presentation modes, and the
magnitude of the SCE would not be expected to differ.

Alternatively, Marschark and Paivio (1979, 1981) and
Kosslyn, Murphy, Bemesderfer, and Feinstein (1977) have
developed variants of the expectancy theory view of the
SCE, primarily in the context of symbolic comparisons.
The essence of the expectancy idea is that the instruction
directs (much as in semantic priming; see, e.g., Meyer &
Schvaneveldt, 1971; Neely, 1977) the memory search for
the relevant magnitude features of the to-be-discriminated
stimulus pair toward the end of the attribute continuum
specified by the instruction. Hence, whenever the stim-
ulus pair location is congruent with the instruction, the
search process is semantically facilitated, and when it is
not, the search process must be redirected toward the op-
posite end of the attribute continuum, slowing the com-
parison process. However, precisely the same expectancy
priming processes should occur under conditions in which
the instructions are blocked as under conditions in which
they are randomized. Consequently, according to expec-
tancy theory, the SCE would also not be expected to vary
with instruction presentation mode.

In addition, reference point theories (Dehaene, 1989;
Holyoak, 1978; Jamieson & Petrusic, 1975; Marks, 1972)
posit that stimuli are represented on an analogue contin-
uum and that presentation of an instruction activates an
extreme point on the continuum, referred to as a reference
point. Comparison is based on the ratio of the distances of
the representations of the stimuli from the activated refer-
ence point, and RTs are assumed to vary inversely with the
difference between the ratio of distances and a criterion
value (typically, | in the unbiased case). This difference
between the ratio of distances and the criterion increases
with nearness of the stimulus pair to the reference point.
In essence, reference point theories assert that stimulus
pair discriminability is better the closer the pair is to the
activated reference point. However, because precisely the
same reference points should become activated when in-
structions are randomized as when they are blocked, refer-
ence point theory also would predict that the SCE effect
should be the same for the two instruction presentation
modes.



RANDOMIZED VERSUS BLOCKED INSTRUCTIONS

With respect to these three theories, a constant RT ben-
efit with blocked instructions could occur either in the
semantic-coding and expectancy models or in the refer-
ence point model, if it is assumed that upon the appear-
ance of the stimulus pair, individuals are more fully pre-
pared to invoke the relevant memory search or use the
relevant reference point, respectively, when the instruc-
tions are blocked than when they are randomized. Such
constant RT benefits could also occur if the use of blocked
instructions somehow speeds some aspect of the process-
ing taking place at either the initial encoding or the final
response stage (Los, 1996).

In addition, as has been discussed by Los (1996), re-
sponding in blocked conditions could benefit from repeat-
edly engaging the same cognitive processes (i.e., a process
repetition effect, which Los suggested might arise due to
the residual activation of pathways that have recently been
utilized). In the present case, the cognitive processes being
repeated (and hence, speeded) in the blocked instruction
mode would be those involved in responding according
to only one of the possible comparative instructions. One
ramification of this notion is that it is possible to cast both
the instructional interference (or actually, the lack thereof
in the blocked instruction mode) assumptions of Leth-
Steensen and Marley (2000) and the differential accrual
rate assumptions of the two other evidence accrual mod-
els in terms of such process repetition benefits. The other
ramification is that for the reference point and, likely, the
expectancy view as well, performance benefits due to
process repetition effects would still not be expected to
lead to differential SCEs in the two instruction presenta-
tion modes. However, with respect to the semantic-coding
view, it is possible to envision a scenario in which repeat-
edly engaging (and hence, speeding) the processes associ-
ated with only one of the instructions could lead to a re-
duction in the SCE, due to the fact that only one version of
the code translation process needs to be invoked whenever
the instructions are blocked (e.g., L-to-S code translations
for the instruction to choose the smaller item).

Finally, an additional point that is relevant here is that
it is generally accepted in the dual-task and task-switching
literature (e.g., Pashler, 1994; Rogers & Monsell, 1995)
that there are performance costs associated with prepar-
ing and maintaining two simultaneous task sets, in com-
parison with maintaining a set to perform only a single
type of task (which is directly analogous to the differen-
tial instructional set requirements of the randomized and
blocked instruction presentation modes, respectively).
One way to conceptualize the locus of this cost is that the
task sets must be maintained in working memory, and the
cost of doing so in terms of limited cognitive resources
(i.e., the mental load) is higher for two task sets than for
one. Hence, if more resources are devoted to maintain-
ing the task sets, it could be assumed that fewer resources
are available to the actual performance of the task, which
could slow overall RTs and also potentially enhance the
size of any additional RT effects that are present (note
that as this assumption is cast here, it does not necessarily
require the involvement of any evidence accrual mecha-
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nisms). One problem, though, with such an assumption
is that there is no a priori way to determine whether the
resource requirements of maintaining the instructions
and performing the actual comparison process do indeed
overlap. Furthermore, there has lately been something of
a backlash against the utility of cognitive resources as a
theoretical construct, given that almost any kind of empir-
ical effect can be explained away in terms of some kind of
differential resource allocation (Sanders, 1997; and note
that in a recent extensive theoretical discussion of mix-
ing costs by Los [1996], the construct of limited shared
resource capacity was mentioned only in passing).

CONCLUSION

The present results are entirely consistent with theo-
ries of the SCE that conceptualize the decision processing
in symbolic comparison in terms of the accumulation of
evidence. As has been discussed, such theories can pro-
vide a natural explanation for the presence of an enhanced
SCE in the randomized instruction presentation condition
by assuming that the overall accumulation of evidence is
slowed when the instructions are randomized, in compari-
son with when they are blocked. As such, they converge
nicely with the conclusions reached by Petrusic (1992)
localizing the SCE in the slowed accrual of evidence. In
addition, Leth-Steensen and Marley’s (2000) connection-
ist, instructional pathway interference model provides
explicit mechanisms through which this slowing can be
assumed to occur. That is, whenever the instructions are
randomized, both instructions are available in memory
and pathway interference is maximal, but whenever the
instructions are blocked, activation of the irrelevant in-
structional pathway interference is considerably reduced,
relative to the randomized condition, given that the irrel-
evant instruction is truly irrelevant.

In contrast, theories of the SCE that do not conceptual-
ize decision processing in symbolic comparison in terms
of the accumulation of evidence seemingly require the
clearly ad hoc assumption that presenting the instructions
in a randomized fashion invokes a mental load that limits
the amount of cognitive resources that are available to the
comparison process itself. Although the notion of limited
cognitive resources typically has received general accep-
tance in the cognitive literature, it could also be argued
that it is actually a rather ill-defined construct, whose use
as a “catch-all” explanation for any number of load-type
effects has greatly diminished its theoretical value.

In any case, we believe that the present results provide an
additional empirical constraint that must now be part of the
taxonomy of empirical constraints currently relevant to all
theories of the symbolic comparison process. In addition,
much more work, involving other kinds of instructional-
based manipulations, is currently being undertaken by us
(e.g., Shaki & Petrusic, 2003). Our hope is that the results
of all of this work, taken together, will eventually provide
a strong set of instructional-based empirical constraints
that will allow for a better determination of the validity of
each of the theories discussed herein.
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NOTES

1. Responses were made on a second serial mouse with the roller ball
disabled. SuperLab documentation states that “SuperLab accesses its
buttons directly using the serial port and obtains 1 msec accuracy.”

2. One aspect of presenting the comparative instructions in a randomly
intermixed fashion, as compared with a blocked fashion, is that identi-
cal stimulus repetitions over consecutive trials (i.e., the same pair in the
same left-right position with the same comparative instruction) would
potentially be more likely in the blocked instruction case (Los, 1996).
Furthermore, because responses to such identical repetitions could be
made simply by quickly repeating the previous response, rather than by
invoking any actual decision process, the mixing of such responses with
actual comparison responses would then serve to attenuate both the SCE
and the DE in the blocked instruction presentation conditions. However,
note that this point is actually a nonissue in Experiment 1, because the
stimulus set defined by the basic design was presented in a blocked fash-
ion, which then precluded the possibility of exact stimulus repetitions.



205

RANDOMIZED VERSUS BLOCKED INSTRUCTIONS

"s0su0dsal 10119 0} puodsaII0d [[99 OB Ul SMOI YJIN0J PUB PUOJSS ) UL SOLIUD PUE ‘sasuodsal 001109 0) puodsariod [[99 Yoed ur

SMOI PIIY) PU JSITJ oY) Ul SALpuy ‘Ired o) ur [ewTue 19SI] oY) 9SO0YD 0) UOTIINIISUT ) M SLIE SMOI [JIN0J PUE PIIY} AT} UT SOLHUD ) pue ‘Ired 9y U [eWTUR JO[[BWS 3} 9S00 0 UOT)
-ONNSUI AU} YIM ISLIE [[90 OB UT SMOI 0M) JSITJ AU} UT SOLNUD oY [, JYS1I oY) uo pareadde suwnjod ayy 1940 1jnwms ay) pue ‘1red yoea ur 3o ay) uo pareadde smol ) 10§ [nuins Y] —aoN

[ - 0'8tS 0 - - 0 - - 0 - - 0 - -
S6  §LPE  6LOL 96 1’152 TSLY 96 8¥ST 7699 9%  PElE 8999 96 ¥'80% 6€IL
S €89  $6L0T 0 - - 0 - - I - 0'1tS 0 - -
16 8¢9 +'ST0'T 96 £'68% TSE0'T 96 1'18% 1'2€6 S6 90¥E T6SL 96 6561 8°0%9 M0)
I - 0'v9¢ €l 9188 Py0T S 6'1H¢ ¥'STL I - 0'86L 4 T 0°$S9
6 868¢  t6SL €8 1'zse 0€I0T 16 6'0¢t 0'S00°T  S6 €S8y 6'998 6 T020°T  vYL6
¢ TS99 0°0LO°T 6 T16¢ 8°569 ¢ 612 0°€0S 4 6SI S9%9 0 - -
€6 6y 6790°1 L8 8,29 6'1LTT €6 968 8901 6 €0vL 8896 96 796¢ 6'8¢L SoH
I - 0°€6S 91 9LSy  TH98 S 0€ly 0°568 I - 0°C8S I - 0°S6L
6 L'LET  S'T69 08 €00L  8TOI'T 16 8v6v ST’ S6 865¢ €186 S6 1'6€€ 1'816
0 - - S 8YT9  OvII‘l 01 6'88¢ 6'8CL 4 9°6S1 005t I - 0'¥SP
9  v¥8¢  t'ST6 16 01¢S 198T1 98 6895 L'SETT  ¥6  6'L79 6'6£6 S6 €L0S ¥'I8L ®)
0 - - 0 - - €1 €1ST 698 ¥ PoreT  €S9¢T 1 - 0'6St
96 19y 68IL 96  69LS  6'LEO'T €8 1'v6€ LLLO'T 6 6°S09 88SI‘T  S6 8 Thh 1'686
0 - - [ - 0'6L8 01 1114 L9SL I - 0¥ty 0 - -
96 691€ 1968 S6 8PS 8€BIT 98 €499 1'89C°1 S6 €669 I'7I0T 96  0°S€C 1°0SL ey
I - 0'109 0 - - [ - 0°1SS I - 0208 L v'8LT 6'S68
6 1'¥9C 7889 96 STIE  8%S8 S6  T660'T  FEPOT  S6 6'80% 81L0°T 68 S9IY 99LT°1
0 - - 0 - - 4 1'09 S'sev ¢ 0°'L8€ €068 €l +'86¢ L'T9L
96  0SLE  6°€9L 96 9079 €006 6  T99C 1'66L €6 6°680°T  €%01°1 €8 L96€ 6'T¢8 29g
0 - - 0 - - 0 - - I - 0'LTS L L80S ['8TI‘1
96 - ¥'189 96 - 8158 96 - 1'TH8 6 8°S0% 6'996 68 1'S8% CTEI'T
0 - - [ - 0IvPc 0 - - I - 0°CSS 9 16T L'LLL
96 1079 1'¥8L S6 €v9€  101L 9  68C¢ I'vIL S6  9SLT $'S69 06 06IS T8 uy
N as I N as I N as I N as I N as I N as I
M0) SoH iL9) ey g uy

uonIPuUo)) PAYNI0[g Y} uI SAsuodsay] JI0.LIF PUB 110D 10J USISdQ
) Ul .a1eJ Yory J10J (SA)) SIqUINN PUE ‘SUONBIAI([ PABPUER)S ‘(SPUOIISI[IIA UI *S [3]) SOWIL], Suodsay] uedjAl
VXIANAddV



SHAKI, LETH-STEENSEN, AND PETRUSIC

206

(°s00Z ‘91 Arenuef uonesrjqnd 10y pardoose uoIsIAl
£€00T ‘8T 120100 paA12oa1 1dLIdOSNUBA])

*s9su0dsal 10119 0) PUOdSAIIOd SMOI [[}INOJ PUB PUOISS Y} UT SALHUS PUB ‘SasU0dSal 091109 0} puodsariod [0
OB UT SMOI PIIY} PUE JSILJ AU} UT Sarnuy Ired oy Ul [ewrue 10516 ) 9S00YO 0} UOINIISUT ) YHIM ISLIE SMOI [JIN0J PUE PIIY} ) UT SALIFUS Y puk ‘Ired oY) UI [BWIUE JO[[BWS 3} dSO0YD 0}
UOTJONLI)SUI ) YHIM ISLIE [[90 OB UI SMOI OM) JSITJ AU} UT SALUD 3y ], JYS1I 3y uo pareadde sutnjos ay) 1040 r[nwns oy pue “ared yoea ur o] ay3 uo pareadde smor 3y} 10§ [NUINS Y] —)ON

I - 0508 14 9'08¢C LYY I - 0°eps 4 691 0°290°1 4 (4049 0°¢08
S6 S99% 8°L98 [49 [4°%}3% 6798 S6 €8y 1018 ¥6 v'L9Y  v'6l8 ¥6 00LY 8918
L LTE9T  0'8€6°1 € L°L0O9 0986 I - 0vI8 4 ¢'8s€  ¢8TTl 1 - 0026
68 9€ell T99¢€°1 €6 120¢ TIIIl S6 L'TIS 9¥10°1 6 [ R4S €126 S6 L99¢ 6808 M0

! - 0°€S9°1 6 6'TLI'T  0'TEST € (2414 0°Ce8 € 796 0'v8¥ 4 8'68 SYSL

S6 ves8y  L698 L8 6'L89 6'8€€°1 €6 8°€€9 €8Tl €6 €91L 81911 6 17208 91€EI’T

€ 9'L8y  L'S80°1 8 6'vLY ¥'896 S ¥'86¥ 9°€61°1 4 9'8¥1 8'19L 4 6'STTT  0°€6Y'T

€6 0926  t'LSEl 88 L'1€9 8l 16 Vvv9 €YSEl 6 I'SLS 1'620°T  ¥6 L¥09 9196 SoH
4 §'6S¢ S¥69 01 ¥'8L6 0'850°T € €708 £986 4 976 S 19L € y1s¢C L'€T8

¥6 CTLIL 8068 98 0°89% S'881°l €6 6'CSS ¥'€0E1 ¥6 9ISL 1'8LI°T €6 9099 6 1711

4 VIL §eis 8 091¢ 0°LS8 01 §'68¢ 8'658 I - 0°CIS ¥ 0091 0°€66

¥6 6,99 881l 88 LILL 9°805°1 98 9°€EI’l 6°€LET S6 088y 6TE0°1 [ 0°€9¢ 9vS6 ')
¥ Sovl 8'816 € ¥'oes LOIT'T 9 6'79¢ £'€96 C €69 0°L19 1 - 0159

76 099¢ G188 €6 8'1EL 88SI'T 06 TTLS 00Tl ¥6 0CIL IR S6 9209 Tl

! - 0v6L 1 I - 0EIFT 8 §'6¢C 1°0ST°1 € 1'896 00261 4 81 $'6¢£9

S6 v'86%  6'SLOL S6 LI 6T8T1 88 9650°1  TIYE'l €6 TE9S  S8IIT ¥6 CLLE 6°L68 ey
4 9vST  0°C89 € 6'66C €568 C L'8S S0ET’T 9 €'L6S L'99S°1 6 ey 9°6€0°1

¥6 I'tey - L'608 €6 ¥ 1v9 99701 ¥6 9'8L9 8TITT 06 TLSY vErel L8 €989 T8l

! - 0'chy I - 0°C6S 0 - - 9 G689 G816 9 1'66¢€ S601°1

S6 8'8¢8 810l S6 les yO10°T 96 VLTS L'L80T 06 L00S ¥'960°1 06 L0€9 §T90°1 99d

€ 891¢ £'686 € [4913 L'766 € L3801 0118 S 6'eSy ¥'L66 S L'86T  8'880°1
€6 6vIS  9P¥8 €6 6vIS L'6v6 €6 9°9¢¢ 0°€I01 16 8'LLL 1'8SI°1 16 10IL  vyTv'l

4 Crrl 0°L6S I 0°8%¢€ I 01L0T T vLSY S'L06 4 8€19  0°L00T
6 L89S  T'8S8 6 69 8798 S6 7989 8'9¢6 Y6 TT9 6'Tr6 v6  €SIS 1896 wuy
N as ¥ N as AR N as Iy N as I N as I N as AR

M0) SoH 1) ey g oy

UONIPUO)) PIZIWOPURY Y} Ul SISUOASIY J0.L17 PUE }II.LI0)) JI0J USISI(] dY) Ul J1ed Yoey 10
(SN\)) sIoquInN pue (S@s) SUONBIAI(] PIepue)S ‘(SPUOIISIIIIA UI ‘ST) SOl ], dsuodsay] uBdAl
4 XIANAdddV




<<
  /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


