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Lateralized warning tones produce typical
irrelevant-location effects on choice reactions

ROBERT W. PROCTOR
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Simon, Acosta, and Mewaldt (1975) reported an experiment in which a 200-Hz warning-tone, pre
sented in the left or right ear, was followed by an imperative stimulus of 500 Hz in either ear, to which
a left- or right-key press was to be made. Simon et al. found a correspondence effect for warning lo
cation and response location (Le., faster reactions when warning and response locations corre
sponded than when they did not) when the stimulus-response mapping was incompatible but not
when it was compatible. These findings stand in contrast to typical results of (1) a correspondence
effect for irrelevant location information when the mapping is compatible and (2) a reversed corre
spondence effect (Le., faster responses when stimulus and response location do not correspond)
when the mapping is incompatible. We conducted a direct replication of Simon et al. 's experiment
and another experiment that differed only in the imperative stimulus being visual, in order to deter
mine whether there are unique aspects of their method that yield atypical results. Our results failed
to replicate those reported by Simon et al. but instead showed the patterns of correspondence effects
typically found with other procedures, suggesting that the warning-signal method produces irrele
vant-location effects consistent with those produced by other methods.

In a two-choice reaction task, two responses (usually
left- or right-key presses) are assigned to two stimuli
(e.g., low- or high-pitch tones; red or green circles). The
subject is to respond as rapidly as possible on a trial by
making the response assigned to the stimulus that is pre
sented. In a series of seminal studies beginning in the late
1960s (Simon & Rudell, 1967), Simon and his col
leagues demonstrated that when the stimulus can occur
in either a left or a right location-but stimulus location
is irrelevant to the task (e.g., the correct response is de
termined by the color ofa visual stimulus)-performance
is nevertheless affected by the location in which the stim
ulus occurs. Reaction times (RTs) are faster when the
stimulus location corresponds to the location of the as
signed response than when it does not. Using the exam
ple ofcolor stimuli, if red is assigned to the left response
and green to the right response, RT is shorter when the
red stimulus occurs in the left location and the green
stimulus occurs in the right location than when these lo
cation relations are reversed. This phenomenon has come
to be called the Simon effect, and it is sometimes called
the spatial Stroop effect when the relevant stimulus di-
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mension also refers to location (e.g., the words left and
right). It has been widely replicated and is found for visual
and auditory stimuli and when irrelevant tones are pre
sented to the left or right simultaneously with the pre
sentation ofvisual stimuli in a constant, centered position
(see Lu & Proctor, 1995, and Simon, 1990, for reviews).

The Simon effect and related effects of irrelevant lo
cation information on performance have been investi
gated continuously since Simon's initial studies, becom
ing a central focus ofmuch theoretical and empirical work
on stimulus-response (S-R) compatibility in the 1990s
(see, e.g., Psychological Research, 56 [April 1994], which
is devoted exclusively to the Simon effect, and the exten
sive coverage given to the Simon effect in Hommel &
Prinz, 1997). There has been virtually complete agreement
that the Simon effect is a function of spatial codes pro
duced inadvertently at stimulus onset. Agreement has also
been widespread-though not complete-that spatial cod
ing has its influence primarily on response-selection pro
cesses through activation of the response-location code
corresponding to that of the stimulus (e.g., Umilta & Nic
oletti, 1990). Exactly how and why these spatial codes
are produced, and the conditions under which the Simon
effect will be observed, have been matters of some dispute
(see Hommel & Prinz, 1997; Lu & Proctor, 1995).

An interesting exception to the finding that responses
are faster when stimulus and response locations corre
spond was first reported by Hedge and Marsh (1975). They
modified the standard two-choice task so that the response
keys were designated by the colors ofthe two stimuli. This
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Figure I. Mean reaction time (collapsed across delay) as a function ofauditory warning location, response location, and map
ping for Simon, Acosta, and Mewaldt's (1975) experiment and Experiments 1 and 2 of the present study. The data for Simon
et al.'s experiment are means of median RTs obtained for each subject for the first block only, whereas our data are based on
mean RTs for the individual subjects for both blocks. The pattern of results for our experiments does not change appreciably
if the values are calculated in the manner done by Simon et al.

change allowed subjects to perform with either a com
patible mapping of stimulus color to response color
(press the red key to the red stimulus and the green key
to the green stimulus) or an incompatible mapping (press
the green key to the red stimulus and the red key to the
green stimulus). The compatible mapping ofS-R colors
yielded the standard Simon effect-that is, faster re
sponses when stimulus and response locations corre
sponded than when they did not. However, the incom
patible mapping yielded a reversed Simon effect-that
is, responses were faster when the stimulus and response
locations did not correspond than when they did. Hedge
and Marsh attributed the reversed effect obtained with
the incompatible S-R color mapping to misapplication
ofa reversal rule (respond with the opposite of the stimu
lus value) to the irrelevant stimulus dimension. Although
there has been disagreement regarding the explanation
for the reversal, the phenomenon has been replicated
consistently for both visual and auditory stimuli (e.g.,
Arend & Wandmacher, 1987; De long, Liang, & Lauber,
1994; Hasbroucq & Guiard, 1991; Lu & Proctor, 1994;
Ragot & Fiori, 1994; Ragot & Guiard, 1992; Simon, Sly,
& Vilapakkam, 1981).

Simon, Acosta, and Mewaldt (1975) reported an ex
periment whose results stand in contrast to the established
findings described above. Simon et al. conducted a task
variant in which an auditory warning tone of200 Hz was
presented for 150 msec in the left ear, the right ear, or
both ears. This was followed by presentation ofa 500-Hz

tone in one or the other ear to which the subject was to re
spond by pressing the response key (left or right) as
signed to that stimulus location. In one block of trials,
the delay between offset of the warning tone and onset of
the imperative stimulus was 200 msec; in another, it was
400 msec. Presenting the irrelevant location information
separate from the imperative stimulus allowed Simon
et al. to vary the mapping of the relevant stimulus location
to the response: Half of the subjects responded to the
tone with a spatially compatible mapping, whereas half
responded with a spatially incompatible mapping.

As shown in the left panel of Figure I, there was no
correspondence effect for warning-tone location and re
sponse location on RT when the S-R mapping was com
patible. Warning-response correspondence did have a
significant effect when the mapping was incompatible,
but the effect was positive. That is, RT was faster when
the warning and response locations corresponded than
when they did not. This is in contrast to the reversed effect
that typically is found for an incompatible mapping of
the relevant S-R information with the Hedge and Marsh
(1975) procedure.

Simon et al. (1975) proposed that the explanation for
why the correspondence effect occurred with the incom
patible mapping but not with the compatible mapping
likely "lies in the relative strength ofcompeting response
tendencies" (p. 169). For the compatible mapping, the in
structions to respond corresponded with a strong natural
tendency to make the ipsilateral response rather than the
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contralateral response; thus, Simon et al. (1975) stated,
"in this situation, then, any additional response tendency
elicited by the warning tone was not potent enough to af
fect the balance between already unequal response ten
dencies associated with the stimulus" (p. 170). For the in
compatible mapping, however, the instructions introduced
a conflict between the tendency to make the instructed
response and the one that was more natural; Simon et al.
said, "in this situation involving relatively equal but com
peting responses to the stimulus, the added response ten
dency elicited by the warning tone was potent enough to
produce a significant effect" (p. 170). In other words, ac
cording to Simon et al. (1975), the response tendency in
duced by the warning stimulus was sufficiently weak
that it affected performance only when the relevant stim
ulus itself produced competing response tendencies.

Simon et al. (1975) noted that the absence of the cor
respondence effect with the compatible mapping was
counter to their expectations based on the standard Simon
task. That the incompatible mapping showed a positive
correspondence effect, rather than a reversed effect, is
equally surprising; however, Simon et al. (1975) had no
reason to question this outcome, because the Hedge and
Marsh (1975) study had yet to be published. Research
since 1975 has established that irrelevant stimulus infor
mation of many types often produces large correspon
dence effects when it is presented several hundred mil
liseconds prior to the relevant information (e.g., Glaser
& Glaser, 1982; Lu, 1997; Sugg & McDonald, 1994) and
that the Hedge and Marsh reversal is widespread (see
earlier references), serving to emphasize even further the
deviance of Simon et al.'s results. Yet, as recently as 1990,
Simon devoted nearly 2 pages to describing the Simon
et al. experiment and the interpretation of their results
given above (Simon, 1990, pp. 53-54), without question
ing them or pursuing them further. To our knowledge, no
one else has evaluated them either.

The situation examined by Simon et al. (1975) re
quires further examination given the uniqueness of the
outcomes they reported. If the findings are replicable,
then some of the distinctive features of their procedure
produce fundamental changes in the phenomena that are
typically observed and may provide a key to understand
ing effects of irrelevant location information on perfor
mance. Simon et al.'s (1975) account focuses on the spa
tial nature of the relevant information in their study, but
other distinctive features of their method that could be
crucial include the administration of irrelevant location
as a warning signal rather than as part of the test stimu
lus and presentation of two auditory stimuli on each trial.
If Simon et al.'s (1975) findings are not replicable, then
this apparent discrepancy should be duly noted, and their
findings should not be regarded as reliable.

EXPERIMENT 1

Experiment 1 was a direct replication of Simon et al.'s
(1975) study. Our method followed theirs closely, with the

exception of the apparatus used to implement the exper
iment.

Method
Subjects. Forty undergraduate students, 24 males and 16 females,

enrolled in introductory psychology courses at Purdue University par
ticipated in the experiment to satisfy in part a course requirement.

Apparatus and Stimuli. IBM-compatible pes were used to gen
erate and present all stimuli and record all responses. The experiment
was programmed using the Micro Experimental Laboratory (MEL 2.0)
software. All tones were presented through Koss TM I01 headphones.
The tone frequencies, intensities, and durations were similar to those
used by Simon et-al. (1975). The warning signal was a 150-msec, 200
Hz warning tone presented to one ear or both ears. The binaural warn
ing tones were presented at 82 dB (re .0002 dynes/cm2) to each ear to
approximate the loudness of the monaural warning tones, which were
presented at 87 dB to one or the other ear. The imperative stimuli were
monaural 500-Hz tones presented to either ear at a sound pressure of
84 dB. Responses were made by pressing the "z" or "/" key of the stan
dard computer keyboard with the left or right index finger, respectively.

Procedure. The procedure also followed that of Simon et al. (1975)
closely. S-R mapping (compatible or incompatible) was manipulated
between subjects. The subjects who performed with the compatible
mapping were instructed to press the key at the location correspond
ing to that of the imperative stimulus, whereas the subjects who per
formed with the incompatible mapping were instructed to press the
key at the opposite location. The subjects in both groups were told to
ignore the low-pitch warning tone and to respond to the higher pitch
stimulus tone that followed. They were also instructed to respond as
fast as possible without making too many errors.

Each subject was tested individually in a small testing room. All
subjects performed two blocks of 18 practice trials and 120 test trials.
The blocks differed only in the length of the delay between warning
and stimulus tones. In one block, a delay of 200 msec intervened be
tween the offset of the warning tone and the onset ofthe stimulus tone;
in the other block, the delay was 400 msec. For each mapping group,
half the subjects performed the 200-msec block first, and half per
formed the 400-msec block first.

Each trial began with onset of the warning tone, followed after the
appropriate delay by onset of the stimulus tone. This tone remained on
until a response was made, and a new trial began 2 sec later. Six types
of trials were possible, involving three warning-tone locations (left
ear, right ear, or both ears) and two stimulus-tone locations (left ear or
right ear). Trial type was randomly selected without replacement for
each 6-trial sequence.

RT was measured from the onset of the stimulus tone to the de
pression of a response key. RTs less than 100 msec or longer than
1.5 sec « 0.1 %) were excluded from analysis, as were RTs for in
correct responses.

Results and Discussion
Mean correct RTs and percentages oferrors (PEs) were

computed for each subject for each condition. As is typi
cal of studies in which spatial mapping is varied, the bin
aural warning trials showed a mapping effect. Responses
were faster for the group who performed with the compat
ible mapping (Ms = 367 msec) than for the group who per
formed with the incompatible mapping (Ms = 475 msec)
[F(1,38) = 12.63, MSe = 7,814,p < .001]. PE on the bin
aural trials did not differ significantly across the two map
pings (3.0% and 4.2% for the compatible and incompati
ble mappings, respectively) [F(1,38) = 0.72, MSe = 19.71,
P = .403]. Because the trials with a binaural warning tone
were not of primary interest and the binaural tone was
only approximately equated for loudness with the monau
ral tone, they were excluded from the main analyses.
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Table I
Mean Reaction Times (RTs, in Milliseconds) and Percentages of Errors (PEs) as a Function of

Mapping, Warning Location, Response Location, and Delay in Experiments 1 and 2

200-msec Delay 400-msec Delay

Warning Left Key Right Key Left Key Right Key

Mapping Location RT PE RT PE RT PE RT PE

Experiment 1

Incompatible Left 469 5.00 434 4.25 474 6.25 436 2.75
Right 440 5.00 481 7.75 426 3.25 481 6.25

Compatible Left 330 1.25 376 6.50 343 1.25 401 6.25
Right 380 8.50 317 1.25 403 6.50 340 0.25

Experiment 2

Incompatible Left 380 2.75 372 1.50 391 0.50 382 1.25
Right 376 1.50 377 2.50 381 2.00 389 1.75

Compatible Left 317 1.00 331 0.75 335 1.00 332 0.50
Right 336 1.00 318 0.25 337 1.25 326 0.50

For the main analyses, the data were examined as a
function of warning location (left, right), response loca
tion (left, right), delay (200 msec, 400 msec), and map
ping (compatible, incompatible), with all but the last fac
tor being within-subject variables. The mean RT and PE
data as a function of these variables are shown in Table I,
with the mean RTs collapsed across delay also plotted in
the center panel of Figure I.

Reaction time. Like the binaural warning trials, the
monaural trials showed a significant main effect ofmap
ping [F(l,38) == 14.24, MSe == 49,598, p < .001]. Re
sponses were slower with the incompatible mapping (M ==
455 msec) than with the compatible mapping (M ==
361 msec). The only other term that exceeded the .05
probability level was the three-way interaction ofwarning
location x response location x mapping [F(l,38) ==
28.37, MSe == 7,013,p < .001]. As is evident in Figure I,
with the compatible mapping, responses were faster when
warning location and response location corresponded
(M == 333 msec) than when they did not (M == 390 msec)
[F(l,19) == 28.48, MSe == 4,664,p < .001], but, with the in
compatible mapping, responses were faster when warning
location and response location did not correspond (M ==
434 msec) than when they did (M == 476 msec) [F(l, 19) ==
7.58, MSe == 9,363,p == .013].

Percentage of errors. The only significant effect for
the error data was the three-way interaction of warning
location x response location X mapping [F( I,38) == 18.12,
MSe == 78.598, P < .001]. Consistent with the RT data,
the error rate was lower when warning location and re
sponse location corresponded (M == 1.0%) than when they
did not (M == 6.9%) for the compatible mapping group
[F(1, 19) == 13.92, MSe == 101.275,p < .001], with the in
compatible mapping group showing the reversed relation
(Ms == 6.3% and 3.8%, respectively) [F(I,19) == 4.47,
MSe == 55.921,p = .048].

Summary. The results of Experiment I are unam
biguous. The pattern of results reported by Simon et al.
(1975)-no warning-response correspondence effect
with a compatible S-R mapping and a positive warning
response correspondence effect with an incompatible
mapping-was not replicated. Instead, the results con
formed to the pattern expected on the basis of numerous

related studies. When the S-R mapping was spatially
compatible, the warning tone produced a correspondence
effect similar to the Simon effect that occurs when stim
ulus location is irrelevant to the task. When the mapping
was spatially incompatible, the warning tone produced a
reversed correspondence effect, much as occurs for an
incompatible mapping ofthe relevant stimulus dimension
in the Hedge and Marsh (1975) task. Although Simon
et al. (1975) tested each subject at both 200- and 400-msec
delays, as we did, they reported data only for the first
delay that was tested, and they analyzed median RTs rather
than mean RTs. We also analyzed median RTs for each
subject in only the first delay that each received, and the
result pattern did not change appreciably from the analy
sis of means for both sessions that we report in detail.
Because the outcomes we obtained conform to widely
replicated findings in the literature, they can be accorded
a relatively high degree of confidence.

EXPERIMENT 2

Even though our results are in agreement with the ma
jority ofthe literature, we thought it best to replicate these
findings in a slightly different task version. A Simon ef
fect is produced when an irrelevant left or right tone oc
curs simultaneously with a visual imperative stimulus, in
what is called the accessory stimulus version ofthe Simon
task (e.g., Stoffels, van der Molen, & Keuss, 1989). By
using left or right location as the relevant dimension for
the visual stimuli, it was possible to use in Experiment 2
the same method as in Experiment I, with the exception
of the imperative stimuli being visual rather than audi
tory. Our expectation was that the same qualitative pattern
of warning-tone location effects would be observed as in
Experiment I, albeit with the magnitude reduced because
the warning stimulus was in a different sensory modality
than the imperative stimulus.

Method
Forty new undergraduate students, 18 males and 22 females. from

the same introductory psychology pool as in Experiment 1 participated
in the experiment. The method was the same as that of Experiment I
in all respects except that the imperative stimuli were presented visually.
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They were white circles, presented against the dark background of a
14-in. VGA computer screen, displayed to the left or right. The circles
measured 0.64 em in diameter, and the distance between centers for
the left and right locations was 12 em. When viewed from approxi
mately 55 em, the visual angles were 0.67° and 12.31°, respectively.

Results and Discussion
The binaural warning trials showed a typical spatial

compatibility effect, with responses being faster and
more accurate with the compatible S-R mapping (Ms =
325 msec and 0.6%) than with the incompatible mapping
(Ms = 384 msec and 1.8%) [Fs(1,38) = 12.29 and 3.59,
MSes = 2,823 and 3.528, ps = .001 and .066]. As in Ex
periment 1, the primary analyses examined performance
on trials with monaural warning tones as a function of
warning location, response location, delay, and mapping.
Mean RTs and PEs for these analyses are shown in the
bottom half of Table I, with the RT data collapsed over
delay also plotted in the right panel of Figure 1.

Reaction times. Responses were slower with the in
compatible mapping (M = 381 msec) than with the com
patible mapping (M= 329 msec) [F(1,38) = 9.33, MSe=
23,265, p < .005]. More importantly, the three-way in
teraction of warning location X response location X
mapping was significant [F(1,38) = 14.67, MSe = 379,
p < .001]. The pattern was similar to that of Experi
ment 1, only reduced in magnitude. With the compatible
mapping, responses were faster when warning location
and response location corresponded (M = 324 msec)
than when they did not (M= 334 msec) [F(1,l9) = 15.18,
MSe = 266, p < .001], whereas, with the incompatible
mapping, there was a tendency toward responses being
faster when warning and response location did not corre
spond (M=378 msec) than when they did (M= 384 msec)
[F(1,19) = 3.56, MSe = 491,p = .074].

Percentage of errors. No terms were significant in
the analysis of the PE data. Only the main effect ofmap
ping had a probability less than.IO [F(1,38) = 2.96, MSe=
23.479, p = .092]. The PE tended to be less for the com
patible mapping (M = 0.8%) than for the incompatible
mapping (M= 1.7%).

Comparison to Experiment 1. The results of Ex
periment 2 were compared with those of Experiment 1
because the two experiments differed only in whether the
imperative stimulus was presented visually or auditorily.
Analyses were conducted on the RT and PE data with ex
periment (1 and 2) and mapping (compatible, incompat
ible) as between-subject factors and warning-response
correspondence (corresponding, noncorresponding) as a
within-subject factor. Main effects of experiment were
obtained for both RT and PE [Fs(1,76) = 12.30 and 24.91,
MSes = 9,077 and 17.124,ps < .001, respectively], indi
cating that responses were slower and less accurate in
Experiment 1 (Ms = 408 msec and 4.5%) than in Exper
iment 2 (Ms = 355 msec and 1.25%). The only other term
involving experiment that was significant for both de
pendent measures was the experiment X mapping X
correspondence interaction [Fs( 1,76) = 18.51 and 15.17,
MSes = 921 and 10.383,ps < .001, respectively, for RT

and PEl. The three-way interactions indicate that warning
response correspondence exerted a larger effect in Ex
periment I, in which both the warning and imperative stim
uli were auditory, than in Experiment 2, in which the
warning stimulus was auditory and the imperative stim
ulus visual.

Summary. Performance was faster and more accu
rate on average in Experiment 2, in which the imperative
stimuli were visual, than in Experiment 1, in which they
were auditory. The major finding, however, is that the vi
sual stimulus version of the task produced a pattern of
correspondence effects similar to, though of lesser mag
nitude than, that of our Experiment I and dissimilar to
that reported by Simon et al. (1975). Thus, the warning
tone elicits a tendency to make the corresponding re
sponse when the mapping is compatible and the noneor
responding response when the mapping is incompatible,
even when the imperative stimulus is presented visually.

GENERAL DISCUSSION

The present experiments failed to replicate either of the main as
pects of Simon et al.'s (1975) results. Instead of there being no corre
spondence effect for warning-tone location and response location with
a compatible mapping of the relevant stimulus to keypresses, we found
faster responses when warning and response location corresponded
than when they did not (i.e., a positive correspondence effect). Instead
of finding a positive correspondence effect for warning tone and re
sponse location with an incompatible mapping of the relevant stimu
lus to the keypresses, we found faster responses when warning and re
sponse location did not correspond than when they did (i.e., a negative
correspondence effect). This pattern of results was obtained both in a
direct replication of Simon et al.'s (1975) experiment in which the im
perative stimulus was presented auditorily and in a conceptual replica
tion in which the stimulus was presented visually. The reduced magni
tude ofthe effects in the latter case is not surprising given that the warning
tone was in a different modality than was the imperative stimulus.

Because Simon et al.'s (1975) findings are at odds with the results
of most studies that have used related procedures, they might well
have provided an important lead toward explaining the effects of ir
relevant location information on performance, had they proved reli
able. But they did not prove to be so. We cannot eliminate entirely the
possibility that there is a subtle procedural difference that accounts
for their deviant findings, but we think it most likely that this is not
the case. Positive spatial correspondence effects have been obtained
not only when the relevant stimulus dimension is nonspatial (i.e., the
Simon effect) but also when it signifies locations and is mapped com
patibly to responses (i.e., the spatial Stroop task; e.g., relevant stimuli
are the words left or right; see Lu & Proctor, 1995). Moreover, when
the irrelevant location information is conveyed by arrows, which act
in many respects like locations (e.g., Eimer, 1995; Wang & Proctor,
1996), correspondence effects have been obtained when the irrelevant
information precedes the relevant information by time intervals in the
range examined by Simon et a!. (1975) and in the present study (Lu,
1997). Similarly, negative (or reversed) S-R correspondence effects
that is, faster responding when stimulus and response locations do not
correspond-have been obtained when the relevant stimulus informa
tion is spatial and the S-R mapping is incompatible (Arend & Wand
macher, 1987; Lu & Proctor, 1994). The reversal has not only beenob
tained with visual stimuli but also with auditory stimuli (Ragot &
Fiori, 1994; Ragot & Guiard, 1992). In sum, the literature offers little
to suggest that a subtle procedural factor accounts for the discrepancy
of Simon et al.'s results from ours.

The results from our experiments, and those from the studies men
tioned in the previous paragraph, also undermine the specific expla
nation proposed initially for their findings by Simon et a!. (1975) and
reiterated by Simon (1990). Specifically, Simon et a!. (1975) proposed
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that the activation of the corresponding response produced by the
warning stimulus was sufficiently weak that it could influence per
formance only when the relevant stimulus itself did not produce un
equivocal activation of the assigned response (i.e., with the incompat
ible mapping). Our findings with the compatible mapping demonstrate
in contrast that the response activation produced by the warning stim
ulus is sufficient to affect performance. More generally, whether pro
vided by a warning tone or by some other means, the response activa
tion produced by irrelevant information produces a correspondence
effect when a relevant stimulus dimension signifYing location is mapped
compatibly to responses (Lu & Proctor, 1995). The second part of
Simon et al.'s explanation-that the warning stimulus activates the cor
responding response when the relevant S-R mapping is incompati
ble-is also contradicted by our findings. Instead, the response at the
noncorresponding location receives activation. More generally, the
S-R correspondence effect for irrelevant location information is re
versed when an incompatible mapping rule is in effect, regardless of
whether the irrelevant information is included in the imperative stim
ulus or in a warning tone (e.g., Arend & Wandmacher, 1987).

In sum, we failed to replicate the distinct and unique pattern offind
ings reported by Simon et al. (\ 975). Given that we did not obtain
the results they reported and that our results are in close accord with
those of studies that have used related procedures, the findings of
Simon et al. should be disregarded. Unless conditions are established
that allow the pattern reported by Simon et al. (1975) to be reproduced
reliably, which we think unlikely, the warning-location task should be
viewed as producing results that are in agreement with closely related
procedures.
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