
Journal of Personality and Social Psychology Copyright 2000 by the American Psychological Association, Inc. 
2000, Vol. 78, No. 6, 1038-1052 0022-3514/00/$5.00 DOI: 10.1037//0022-3514.78.6.1038 

The Use of Category and Exemplar Knowledge 
in the Solution of Anchoring Tasks 

T h o m a s  M u s s w e i l e r  a n d  F r i t z  S t r a c k  
Universit~it Wiirzburg 

Five studies examine the role that category and exemplar knowledge play in the mediation of anchoring 
effects---the assimilation of an absolute estimate to a previously considered standard. Studies 1 through 3 
demonstrate that comparing the target object with a plausible anchor (i.e., a standard that constitutes a 
possible value for the target) leads to a selective increase in the accessibility of anchor-consistent 
exemplar knowledge about the target. This easily accessible knowledge is then used to generate the 
absolute estimate, which leads to its assimilation to the standard. Studies 4 and 5 demonstrate that 
comparing the target with an implausible anchor, however, involves the activation of knowledge about 
the general category of the target, rather than exemplar knowledge about the target itself. 

In a series of research programs (e.g., Brewer, 1988; Fiske & 
Neuberg, 1990), social judgments were found to depend on two 
types of knowledge. One possibility is that people use a general 
category to which a target belongs. For example, judgments about 
a person named James Cheng may be based on the knowledge that 
is entailed in the category "Asian American." Alternatively, judg- 
ments may be based on individuating knowledge about the partic- 
ular exemplar, in this case, the person James Cheng. 

The relative impact of these two types of knowledge depends on 
their sufficiency for the judgment. In line with the notion that 
people are cognitive misers (Taylor, 1981) who try to save pro- 
cessing capacity wherever possible, category-based processing 
appears to have priority over more exemplar-based processing (see 
Fiske & Neuberg, 1990). Hence, judges seem to rely primarily on 
category knowledge, if  it is sufficient to make the judgment at 
hand. In the above example, the Asian American may thus be 
judged to be industrious, if category knowledge allows the indi- 
vidual to make a judgment that is accurate enough with respect to 
the current motivation. The' influence of both types of knowledge, 
however, depends on whether the information is cognitively ac- 
cessible at the time of the judgment. A series of classic expefi- 
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ments (e.g., Higgins, Rholes, & Jones, 1977; Srull & Wyer, 1979) 
have demonstrated that previous activation of knowledge was a 
crucial determinant of such accessibility. 

Recently, we have suggested (Mussweiler & Strack, 1999b; 
Strack & Mussweiler, 1997) that the principle of knowledge ac- 
cessibility (for recent discussions, see Higgins, 1996; Sedikides & 
Skowronski, 1991; Wyer & Srull, 1989) may help to solve a 
largely unresolved puzzle of psychological research, namely the 
"anchoring effect" (Tversky & Kahneman, 1974). In the current 
article, we would like to demonstrate that to deepen our under- 
standing of the anchoring phenomenon, it may also be useful to 
distinguish between categorical and individuating types of 
knowledge. 

The  Anchor ing  Phenomenon  

Anchoring as a judgmental heuristic (Tversky & Kahneman, 
1974) manifests itself in the assimilation of a judgment to a salient 
standard of comparison. Studies on anchoring typically involve 
two consecutive judgments: a comparative one and an absolute 
one. In the comparative judgment task, participants are asked to 
compare the target object with a given standard (i.e., the anchor). 
For example, in what is probably the best known demonstration of 
anchoring (Tversky & Kahneman, 1974), participants were first 
asked whether the percentage of African nations in the United 
Nations (U.N.) is higher or lower than an arbitrary number (the 
anchor) that had been determined by spinning a "wheel of fortune" 
(i.e., 65% or 10%). In the subsequent absolute judgment task, 
judges have to assess the actual value on the same dimension. In 
the described experiment, participants were asked to give their best 
estimate of the actual percentage of African nations in the U.N. 
Consistent with many other findings (e.g., Cervone & Peake, 1986; 
Jacowitz & Kahneman, 1995; Pious, 1989; for an overview, see 
Mussweiler & Strack, 1999a), absolute judgments were assimi- 
lated to the anchor that was provided in the comparative task. In 
particular, the mean estimate of participants who received the high 
anchor was 45%, compared with 25% for participants who re- 
ceived the low anchor. 

Such anchoring effects reflect the operation of a general judg- 
mental heuristic (i.e., the anchoring heuristic; Tversky & Kahne- 

1038 



ANCHORING AND KNOWLEDGE 1039 

man, 1974) that enables judgments under uncertainty. Given that 
uncertainty and knowledge about a judgment are inversely related, 
the definition of the phenomenon hints at the central role that 
knowledge may play in the mediation of anchoring effects. To 
investigate the role of knowledge in anchoring systematically, 
however, one has to develop an integrative conceptual framework 
that links judges' knowledge to the processes that underlie anchor- 
ing effects. Such a framework will be proposed in the present 
article (see also Mussweiler & Strack, in press). 

Knowledge as Subjective Probability Distributions 

An earlier conceptualization that relates categorical judgments 
to probability distributions of judges' beliefs concerning the tar- 
get's category membership (Wyer, 1973) provides a useful starting 
point for the development of such a framework. Specifically, Wyer 
(1973) assumed that a judgment along a category scale reflects the 
"subjective expected value" of these probability distributions. For 
example, a categorical judgment about the intelligence of a spe- 
cific target person may be conceptualized as the expected value of 
the distribution of probabilities that the target belongs to each of 
the given scale categories. 

If this conceptualization is applied to absolute judgments, peo- 
ple's knowledge about the target may be characterized by a dis- 
tribution of subjective probabilities for possible values of the 
target. The absolute judgment then corresponds to the subjective 
expected value of this probability distribution, which can vary with 
respect to its position along the judgmental dimension. Different 
expected values may be represented by distributions with different 
positions along the judgmental dimension (see Figure 1 for an 
illustration). Category knowledge about the target is the main 
determinant of this position. In particular, if judges' knowledge 
implies that the target belongs to a category with high values on 

the judgmental dimension, the probability distribution will be 
positioned at the upper end of the judgmental dimension. By the 
same token, if judges' knowledge implies that the target belongs to 
a category with a fairly low extension, it will be positioned at the 
lower end. Within the range of possible values prescribed by such 
category knowledge, exemplar knowledge about the specific target 
further determines the position along the judgmental dimension. 
For example, for a judge whose knowledge implies that the annual 
mean temperature in Germany is fairly high, the probability dis- 
tribution for possible values of the target will be positioned at the 
upper end of the judgmental dimension "temperature." For a judge 
whose knowledge implies that temperatures are fairly low, on the 
other hand, it will be positioned at the lower end. 

Plausible and Implausible Standards 

To recognize the relevance of this conceptualization for the 
solution of an anchoring task, the described probability distribu- 
tions have to be related to the judgmental standard (i.e., the anchor) 
that yields the anchoring effect. Typically, this anchor constitutes 
a specific value on the judgmental dimension. On the basis of the 
above analysis, two basic relations of the anchor value and the 
distribution of possible values may be distinguished. 

First, the anchor value may lie within the boundaries of the 
probability distribution, so that it constitutes a possible and ac- 
ceptable value for the target. Comparing the target with such a 
plausible anchor value requires an extensive activation of specific 
knowledge about the target object. For example, to decide whether 
the annual mean temperature in Germany is higher or lower 
than 65 ° F, judges have to resort to their knowledge about tem- 
peratures in Germany. That is, to make this comparison, exemplar 
knowledge has to be retrieved or generated. 
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Figure 1. Hypothetical distributions of plausible values with varying positions along the judgmental dimension 
for estimates of the annual mean temperature in Germany. 
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Alternatively, the anchor value may not constitute a possible 
value for the target and thus may lie outside of the boundaries of 
the probability distribution. For example, an anchor of 300 ° F is 
not an acceptable value for a broader category like "temperatures 
on Earth"; therefore, it will lie outside of the probability distribu- 
tion. To solve a comparative anchoring task that involves such an 
implausible anchor, judges do not have to make extensive use of  
their exemplar knowledge about the target. Instead, it is sufficient 
to compare the anchor with the boundary value of the distribution 
of possible values (i.e., the most extreme possible value). In our 
example, participants can easily decide that temperatures in Ger- 
many are lower than 300 ° F, because no member of the general 
category "places on Earth" is likely to reach this temperature. As 
mentioned before, category-based processing seems to have prior- 
ity over exemplar-based processing if it is sufficient for the judg- 
ment (see Fiske & Neuberg, 1990). Consequently, it is unlikely 
that in this case judges will resort to exemplar knowledge at all to 
compare the target with the anchor. Thus, a comparative anchoring 
task that includes an implausible anchor value is likely to be solved 
on the basis of category knowledge about the target. 

This reasoning suggests that, depending on the relative position 
of the anchor value and the probability distribution of possible 
values for the target, solving the comparative anchoring task may 
or may not involve the extensive use of exemplar knowledge. 
Whether, and how extensively, such knowledge is used may in- 
fluence the subsequent absolute anchoring task, which necessarily 
requires the activation of exemplar knowledge.~ To examine this 
possibility, it is important to specify the judgmental processes that 
underlie comparative judgments with plausible and implausible 
anchor values. 

Compar i sons  With  Plausible  Standards 

To describe how exemplar knowledge is used to make a com- 
parative judgment that involves a plausible standard, we (Muss- 
weiler & Strack, 1999a, 1999b; Strack & Mussweiler, 1997) have 
recently proposed that judges compare the target object with the 
anchor value by testing the hypothesis that the target's extension is 
similar to the anchor. 2 For example, judges who are asked whether 
the annual mean temperature in Germany is higher or lower 
than 65 ° F are assumed to consider the possibility that the mean 
temperature is about 65 ° . According to the proposed selective 
accessibility model (for a more detailed account of the model, see 
Mussweiler & Strack, 1999a, 1999b), judges do so by selectively 
retrieving semantic knowledge from memory that is consistent 
with this assumption (e.g., '°The climate in central Europe is fairly 
mild," "People wear shorts in the summer"). As a consequence, the 
accessibility of anchor-consistent knowledge is increased. To gen- 
erate the final numeric estimate, judges then rely primarily on 
easily accessible knowledge (the "accessibility principle"; Hig- 
gins, 1996; Wyer & Srull, 1989), so that their estimate is heavily 
influenced by the anchor-consistent knowledge that was generated 
previously. This results in an assimilation of the final estimate to 
the anchor value. 

This selective-accessibility mechanism is consistent with expla- 
nations of the hindsight phenomenon, in which a recollected judg- 
ment is assimilated to a provided outcome (for a review, see 
Hawkins & Hastie, 1990). For example, Hasher, Attig, and Alba 
(1981) assumed that the hindsight bias is mediated by the in- 

creased accessibility of outcome-congruent information (see also 
Pohl, 1996). Chapman and Johnson (1994) have proposed that this 
mechanism may also play a role in anchoring. Specifically, they 
suggest that " . . . t h e  presence of an anchor increases the avail- 
ability of features that the anchor and target hold in common" (p. 
239). 

Results from a series of studies support these assumptions 
(Mussweiler, F6rster, & Strack, 1997; Mussweiler & Strack, 
1999b; Mussweiler, Strack, & Pfeiffer, in press; Strack & Muss- 
weiler, 1997; for an overview, see Mussweiler & Strack, 1999a). 
Most important, we demonstrated that response latencies for both 
the comparative and the absolute anchoring question were in- 
versely related (Mussweiler & Strack, 1999b; Strack & Muss- 
weiler, 1997): The longer judges took to answer a comparative 
anchoring question, the faster they were in solving the subsequent 
absolute task. This finding suggests that to answer the absolute 
question, participants resorted to knowledge that was rendered 
easily accessible during the comparative task. Presumably, more 
relevant knowledge became accessible the longer participants 
worked on the comparative task. As a consequence, responses to 
the absolute task that are based on easily accessible knowledge are 
facilitated. 

It is important to note, however, that although consistent with 
the present conceptualization, these findings do not speak to its 
most critical assumption, namely, that the increase of accessibility 
occurs selectively. Demonstrating that absolute estimates are based 
on knowledge that has been rendered easily accessible during the 
comparative judgment is not sufficient to explain why these esti- 
mates are assimilated to the anchor value. Ultimately, assimilation 
occurs because the knowledge activated to solve the comparative 
task is consistent with the working hypothesis that the target's 
value may be similar to the anchor. We designed Studies 1 
through 3 of the present research to explicitly test this most critical 

To make the exact estimate that judges are typically asked for, category 
knowledge is not sufficient. For instance, it is not sufficient to know what 
the maximum temperature that can be reached on Earth is to estimate the 
exact mean temperature in Germany. Rather, judges have to assess their 
knowledge about temperatures in Germany to make this estimate. 

2 This focus on similarity appears to be the most diagnostic way to solve 
the comparative task. This is the case because for features that are asso- 
ciated with the critical value itself, their absence as well as their presence 
is informative for the judgment to be made, whereas for features associated 
with alternative values, only their presence is informative. Hence, focus- 
sing on a possible value for the target other than the anchor value is only 
diagnostic with respect to the judgment at hand if the possibility that the 
target's extension is equal to this alternative value is explicitly confirmed. 
This, however, seems unlikely, given that in many cases an infinite number 
of possible extensions for the target exists. Thus, the proposed focus on the 
possibility that the target value is similar to the anchor is consistent with 
the literature on hypothesis testing (for a recent review, see Trope & 
Liberman, 1996), which suggests that people typically attempt to obtain 
information that is diagnostic for a given hypothesis test. Furthermore, this 
assumption is consistent with the cognitive literature on similarity com- 
parisons (for an overview, see Gentner & Markman, 1997), which suggests 
that in comparing two objects, judges focus on their commonalities to 
establish structural alignment between the objects (e.g., Gentner & Mark- 
man, 1994; Markman & Gentner, 1993, 1996). In a related vein, we 
propose that in comparing the target value with the anchor, judges focus on 
similarity. 
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assumption o f  the proposed  mechanism.  In these studies we at- 

tempted to demonstra te  that the effects  o f  plausible anchors are 
media ted  by the selectively increased accessibili ty o f  anchor- 

consis tent  exemplar  knowledge.  
To test this notion,  in Studies 1 and 2 we combined  the anchor- 

ing paradigm with a lexical-decision task. In this research para- 
d igm (for a review see, Neely,  1991), it is a basic f inding that a 
target word  is recognized  faster if  an associatively or semantically 
related word  was presented beforehand.  For  example,  the word  
nurse is recognized  faster, i f  the word  doctor was presented 
beforehand (Meyer  & Schvaneveldt ,  1971). Appl ied  to our v iew of  
the anchoring situation, suppose judges  solve a comparat ive an- 
choring task by selectively generat ing anchor-consis tent  exemplar  
knowledge.  Then, lexical decisions for words  that are associated 
with this knowledge  should be facilitated in a subsequent  lexical- 

decision task. 
Specifically,  solving an anchoring task that includes a high 

anchor  should increase the accessibili ty of  knowledge  that is 
consis tent  wi th  the notion that the target ' s  value is similar to this 
high anchor.  Consequent ly ,  words  that are associated with this 
knowledge  should be  recognized  more  easily in a subsequent  
lexical-decis ion task. For  example,  according to the current pro- 
posal ,  part icipants answer  the comparat ive question,  "Is the annual 
mean temperature in Germany  higher  or  lower  than 65 ° F?" by 
generat ing anchor-consis tent  knowledge.  In this case, anchor- 
consis tent  knowledge  implies that the annual mean  temperature in 
Germany is fairly high. Accordingly,  lexical decisions for words  
associated with high temperatures  should be facilitated. In con- 
trast, asking participants whether  the annual mean  temperature in 
Germany is h igher  or lower  than 40 ° F should facilitate lexical 
decisions for words  associated with low temperatures.  Study 1 was 
des igned to establish that judgmenta l  anchoring involves such a 
selective increase in the accessibili ty o f  anchor-consis tent  

knowledge.  

Study 1 

Because Studies 1 and 2 are similar in procedure,  we  describe 
the first  in detail and only note deviat ions for the latter. 

Method 

Participants. Twenty-eight students at the University of Wiirzburg 
were recruited as participants for what was ostensibly a pretest for the 
construction of a general-knowledge questionnaire. They received a choc- 
olate bar as compensation. 

Materials. Congruent with the standard anchoring procedure, partici- 
pants received pairs of general-knowledge questions consisting of both a 
comparative and an absolute question. Thus, for each pair they were first 
asked to indicate whether the numerical value of a target was higher or 
lower than a particular anchor value; they were then asked to give an exact 
estimate for the numerical value. The questions were presented on a 
personal computer. Whereas the first four pairs were identical for the two 
experimental conditions, the fifth question constituted the central indepen- 
dent variable for which the anchor values were varied. For half of the 
participants, the comparative question included a high-plausible anchor, 
whereas for the other half, it included a low-plausible anchor. Thus, 
participants were asked whether the annual mean temperature in Germany 
is higher or lower than 20 ° C (about 68 ° F) or whether it is higher or lower 
than 5 ° C (about 40 ° F). The order of the questions was kept constant. 

Four different categories of letter strings were used in the lexical- 
decision task: words associated with high temperatures ("summer words"), 
such as he/fl (hot), Soramer (summer), and Sonne (sun); words associated 
with low temperatures ("winter words"), such as kalt (cold), Schlitten 
(sleigh), and Ofen (stove); neutral words, such as Bleistift (pencil), Kuh 
(cow), and Haar (hair); and nonwords, such as mulp, krump, and bier 
(Table 1). 

To pretest summer words and winter words, a different group of partic- 
ipants (N = 21) were instructed to rate how strongly a set of 18 words is 
associated with summer and winter. In the instructions, they were informed 
that the purpose of the pretest was to find words that are strongly related 
to each other. The participants were told that the words would then be used 
in future studies on human memory. They were instructed to rate each word 
on a 9-point scale ranging from - 4  (strongly associated with summer) to 
+4 (strongly associated with winter). To qualify as a winter word for the 
main study, the mean rating had to be higher than +2. To qualify as a 
summer word, it had to be lower than - 2 .  Thus, for each category, the 
seven words with the most extreme ratings were chosen. 

In sum, Study 1 is based on a 2 (high vs. low anchor) × 2 (lexical 
decisions for summer vs. winter words) factorial design. The first factor 
was manipulated between participants, and the second factor was manip- 
ulated within participants. 

Procedure. Participants were recruited in the university cafeteria and 
participated in groups of up to four. Upon arrival in the lab, they were 
seated in front of a personal computer and told to read instructions 
carefully. In the instructions, participants were informed that they were 
taking part in a pretest for the construction of a general-knowledge ques- 
tionnaire. It was emphasized that the purpose of the pretest was to find the 
best wording for general-knowledge questions. Moreover, participants 
were told that some of the questions would require a comparison with a 
given standard and that these standards were randomly selected by using a 
mechanism similar to that of a wheel of fortune. It was pointed out that this 
was necessary to minimize a possible influence the standards may have on 
the answers and to identify the impact of different question formats. The 
random selection of the anchor values was emphasized to reduce their 
ascribed informativeness (Grice, 1975) and to thus ensure that the obtained 
effects were not mediated by conversational inferences (for discussion of 
this possibility, see Jacowitz & Kahneman, 1995; Mussweiler & Strack, 
1999a). 

The experimenter then demonstrated how to report answers on the 
computer keyboard. Participants were instructed to answer the comparative 

Table 1 
Letter Strings Used in the Lexical-Decision Task (Study 1) 

Word type Letter string 

Summer words 

Winter words 

Neutral words 

Nonwords 

bei8 (hot), warm (warm), Sormner (summer), 
Strand (beach), schwimmen (swim), Sonne (sun), 
Meer (sea) 

Ofen (stove), kalt (cold), Schnee (snow), Frost 
(frost), Ski (ski), Winter (winter), Schlitten 
(sleigh) 

essen (eat), Schuh (shoe), Teufel (devil), traurig 
(sad), Stiff (pencil), fallen (fall), Haar (hair), 
emiichternd (sobering), Wasser (water), Auto 
(car), Jacke (jacket), gehen (walk), l~iutem 
(clean), Kuh (cow), Giraffe (giraffe), Rtissel 
(trunk), Eis (ice), Horn (horn), Btiffel (buffalo), 
Pferd (horse), Kamel (camel), Hans (house), 
Zebra (zebra), Regen (rain), Hund (dog), LSwe 
(lion), Tiger (tiger), See (lake), Affe (monkey), 
Tisch (table), Kojote (coyote), Raubtier (beast of 
prey), Gazelle (gazelle), Katze (cat) 

mulp, krump, tulten, sulm, bOr, nonar, bilte, hulpen, 
hiren, watz, schwinzen, gnaten 
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question by pressing either the Q key, which was marked with a red sticker, 
or the P key, which was marked with a green sticker. For each comparative 
question, the keys corresponding to the two possible answers (e.g., higher 
or lower) were given on the bottom of the computer screen. To provide 
answers to the absolute questions, participants were instructed to use the 
number pad on the keyboard. They were warned that comparative and 
absolute questions would alternate. Finally, participants were told to an- 
swer the questions as accurately and as quickly as possible. 

After the instructions, five pairs of general-knowledge questions were 
presented to the participants. Before each question, a focus point appeared 
in the center of the screen for 400 ms, followed by the question, which 
remained on the screen until the first answer key was pressed. After a pause 
of 3 s, the next question was presented in the same sequence. 

After completion of this first part, participants were informed that the 
second part of the experiment was intended to test a new method for the 
assessment of general knowledge. They were told that this method was 
designed to implicidy assess general knowledge by analyzing how quickly 
people discriminate words from nonwords. It was pointed out that letter 
strings would be presented on the computer screen and that the partici- 
pants' task would be to indicate whether these letter strings constituted 
words or nonwords. As in the first part, participants were instructed to 
provide their answers using the marked P key and Q key. Half of the 
participants had to press the P key to indicate that the letter string was a 
word and the Q key to indicate that it was a nonword. For the other half, 
this assignment was reversed. To reduce variance in response latencies, 
participants were told to position their forefingers on the two keys before 
the word appeared on the screen. 

The letter strings were displayed in a similar fashion as the general- 
knowledge questions. Before each letter string, a focus point appeared in 
the center of the screen for 400 ms, followed by the letter string, which 
remained on the screen until the first answer key was pressed. After a pause 
of 3 s, the next letter string was presented in the same sequence. 

The first 10 letter strings served as practice trials to familiarize partic- 
ipants with the experimental procedure. The 1 lth through 70th letter strings 
were the critical trials. Seven of those were summer words, 7 were winter 
words, 34 were neutral words, and 12 were nonwords. The order of 
presentation was completely randomized. 

Results 

Absolute estimates. As expected, the anchoring effect was 
replicated. Higher estimates for the annual mean temperature in 
Germany were given for the high anchor (M = 16.4 ° C) than for 
the low anchor (M = 10.8 ° C), t(26) = 4.27, p < .001. 

Lexical decisions. As suggested by Fazio (1990), we con- 
ducted logarithmic transformations of the response latencies to 
reduce the skewness of the response distribution. Moreover, we 
used participants' response latencies to the neutral words and 
nonwords as an index of the baseline speed of responding. To 
control for individual differences in this baseline, this index was 
subtracted from response latencies to the critical summer and 
winter words. More specifically, for each participant, the mean 
response latency to the neutral words and nonwords was subtracted 
from the mean response latency to the summer words and winter 
words, respectively. Thus, the indexes we used reflect participants'  
deviation from their individual baseline of responding to the non- 
critical words. Negative values represent responses that are faster 
than this baseline; positive values represent responses that are 
s lower :  

Inspection of Table 2 reveals that the response latencies for the 
lexical decisions for both the summer and the winter words clearly 
depended on whether participants had received the high or the low 
anchor. In particular, if  participants compared the annual mean 

Table 2 
Response Latencies for  Lexical Decisions for Summer and 
Winter Words by Anchor (Study 1) 

Target 

Summer word Winter word 

Anchor M SD M SD 

High - .  13 .09 - .07 .12 
Low - .10 .12 - .15 .10 

Note. N = 14 in all cells. Deviations from the baseline speed of respond- 
ing to neutral and nonwords (logarithmic transformations) are reported. 
Lower values indicate faster responses. 

temperature in Germany with the high rather than the low anchor, 
summer words were recognized faster. For the winter words, 
however, the opposite was true: Participants were quicker to re- 
spond if  they had received the low rather than the high anchor. In 
a 2 (high vs. low anchor) x 2 (summer vs. winter words) mixed- 
model analysis of variance (ANOVA), this pattern produced a 
significant interaction effect, F(1, 26) = 4.53, p < .04. None of the 
main effects approached significance (F  < 1). Subsequent analy- 
ses further revealed that the difference between the high and low 
anchor  cond i t ions  was s ign i f ican t  for  the win te r  words,  
t(26) = 1.68, p < .05, one-tailed, but not for the summer words, 
t(26) = 0.63, p < .26, one-tailed. 

Discussion 

The results of Study 1 demonstrate that participants recognized 
anchor-consistent words faster than anchor-inconsistent words. 
Thus, solving an anchoring task selectively increased the accessi- 
bility of anchor-consistent knowledge. This suggests that the ef- 
fects of plausible anchors are mediated by the described mecha- 
nism of selective accessibility. It is important to note, however, 
that although these data are consistent with this assumption, they 
do not support it unequivocally. Specifically, the described mech- 
anism assumes that comparing the target with the anchor value 
increases the accessibility of anchor-consistent knowledge. That is, 
accessibility is increased as a result of the comparative judgment. 
Anchoring then results because such easily accessible anchor- 
consistent knowledge is used for the absolute judgment. Because 
Study 1 assessed lexical decisions after the absolute question was 
answered, however, one might argue that it is not the comparative 
judgment but rather the absolute judgment  that leads to the selec- 
tive increase of anchor-consistent knowledge. To overcome this 
ambiguity, Study 2 assessed lexical decisions after the comparative 
judgment  (i.e., before the absolute judgment). In addition, to 

3As is apparent in the negative sign for the transformed response 
latencies, in all four conditions, responses to summer words and winter 
words were faster than responses to neutral words and nonwords. This may 
be the case because response latencies to the nonwords were included in 
the baseline. Presumably, lexical decisions for nonwords are slower, be- 
cause nonwords take longer to read and a negation of the lexical decision 
takes longer than an afftrmation. 
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demonstrate the generalizability of the f'mding, we used a different 
content domain. 

S tudy  2 

Method 

Participants. Thirty students at the University of Wtirzburg were re- 
cruited as participants for what was ostensibly a pretest for the construction 
of a general-knowledge questionnaire. They received a chocolate bar as 
compensation. 

Materials. Participants were presented eight pairs of general- 
knowledge questions similar to those used in Study 1. The first seven 
question pairs served as practice trials and were identical for both exper- 
imental groups. The eighth question was varied with regard to the anchor 
value (comparative question). For half of the participants, the comparative 
question included a high-plausible anchor, whereas for the other half, it 
included a low-plausible anchor. Thus, participants were asked whether the 
average price for a new car is higher or lower than 40,000 German marks 
(DM; about U.S. $22,000) or whether it is higher or lower than 20,000 DM 
(about U.S. $11,000). 

Four different categories of letter strings were used in the lexical- 
decision task. They either constituted words associated with expensive cars 
(e.g., Mercedes, BMW), words associated with inexpensive cars (e.g., Golf, 
VW), neutral words (e.g., digital [digital], Ordinate [ordinate]), or non- 
words (e.g., narmorg Ml~fel) ,  (see Table 3). 4 

To pretest "expensive car words" and "inexpensive car words," 16 
participants who did not participate in the main study were instructed to 
rate a set of 16 words. In the instructions, they were told that the purpose 
of this pretest was to find words that are associated with cars. The 
participants were also told that the words would then be used in future 
studies assessing attitudes towards cars. For each word, they had to provide 
two ratings. First, to determine how unambiguously the words are associ- 
ated with cars, participants were instructed to rate each word on a 9-point 
scale ranging from 1 (very ambiguously associated with cars) to 9 (very 
clearly associated with cars). Then, on a 9-point scale ranging from - 4  
(strongly associated with inexpensive cars) to +4 (strongly associated with 
expensive cars), they rated the strength of association with the two critical 
categories. To qualify as a target word, the mean ambiguity rating had to 
be higher than 5. On the basis of this criterion, seven words qualified as 
"car words." Three of those were more strongly associated with expensive 
cars (ratings higher than 3), four were more strongly associated with 
inexpensive cars (ratings lower than 0). Those words that were not rated to 
be unambiguously associated with cars served as neutral target words. 

In sum, Study 2 is based on a 2 (high vs. low anchor) × 2 (lexical 
decisions for expensive vs. inexpensive car words) factorial design. The 
first factor was manipulated between, and the second within participants. 

Procedure. We recruited participants in the university cafeteria. They 
participated in groups of up to four. In the instructions, they were informed 
that the purpose of this study was to test different methods for the 
assessment of general knowledge. Specifically, traditional methods that use 

Table 3 
Letter Strings Used in the Lexical-Decision Task (Study 2) 

Word type Letter string 

Expensive car words 
Inexpensive car words 
Neutral words 

Nonwords 

Mercedes, BMW, Limousine (limousine) 
Golf, Opel, VW, Fiesta 
Kaiser (emperor), Ordinate (ordinate), klein 

(small); digital (digital), Klima (climate), 
langsam (slow), groB (big), Palast 
(palace), schnell (fast) 

narmom, Mumpfel, Hupteu, Bolm 

general-knowledge questions would be compared with modem methods 
that analyze how quickly and accurately people recognize words. 

For all eight question pairs, comparative questions, lexical-decision 
tasks, and absolute questions appeared in the same sequence. Specifically, 
comparative questions were presented first. Three seconds after this ques- 
tion had been answered, the first letter string of the lexical-decision task 
appeared on the screen. Twenty-five letter strings were presented. The first 
five trials served as practice trials which were not included in the analysis. 
The 6th through 25th trials were the critical trials. Three of the words used 
in the critical trials were associated with expensive cars, four were asso- 
ciated with inexpensive cars, nine were neutral words, and the remaining 
four were nonwords. The letter strings were presented in the same way as 
in the preceding experiment. Finally, 3 s after the last lexical decision was 
made, the absolute question was presented. We took the same method- 
ologieal precautions as in Study t. 

Results 

Absolute estimates. As expected, the anchoring effect was 
replicated. Higher estimates for the average price of a car were 
given for the high anchor (M = 36,854 DM) than for the low 
anchor (M = 32,602 DM), t(28) = 2.06, p < .025. 

Lexical decisions. We calculated the same facilitation scores 
as in Study 1. As is apparent from Table 4, participants recognized 
expensive car words faster if  they had received the high rather than 
the low anchor. For inexpensive car words, however, this pattern 
was reversed: Response latencies were shorter i f  the low rather 
than the high anchor had been presented. In a 2 (high vs. low 
anchor) × 2 (expensive vs. inexpensive car words) mixed-model 
ANOVA, this pattern yielded a significant interaction effect, F(1, 
28) = 6.57, p < .02. None of the main effects approached 
significance (F  < 1). Subsequent analyses further revealed that the 
difference between the high and the low anchor condition was 
marginally significant for expensive car words, t(28) = 1.49, p < 
.07, one-tailed, as well as inexpensive car words, t(28) = 1.50, p < 
.07, one-tailed. 

Discussion 

Taken together, the results of Studies 1 and 2 support our 
conceptualization. Most  important, lexical decisions took less time 
for anchor-consistent than for anchor-inconsistent words. This 
finding is consistent with the assumption that the effects of plau- 
sible' standards are mediated by a selective increase in the acces- 
sibility of anchor-consistent knowledge about the target. Specifi- 
cally, solving the comparative anchoring task appears to increase 
the accessibility of anchor-consistent exemplar knowledge. 

Although these findings are clearly consistent with our concep- 
tualization, one may still argue that they do not provide unequiv- 
ocal support. In fact, there exists one plausible alternative expla- 
nation for the lexical decision effects obtained in Studies 1 and 2. 
Recall that from the current perspective, these effects are driven by 
a selective increase in the accessibility of exemplar knowledge 
about the target. Specifically, we assume that comparing the an- 
nual mean temperature in Germany with a high anchor of 65 ° F, 
for example, leads participants to generate information about Ger- 
many that implies high temperatures. Doing so increases the ac- 

4 Mercedes, BMW, Golf, Fiesta, VW, and Opel are popular German car 
makes and models. 
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Table 4 
Response Latencies for Lexical Decisions for Expensive and 
Inexpensive Car Words by Anchor (Study 2) 

Target 

Expensive car word Inexpensive car word 

Anchor M SD M SD 

High -.17 .20 -.05 .17 
Low -.06 .19 -.13 .13 

Note. N = 13 (high anchor) and 17 (low anchor) per cell. Deviations from 
the baseline speed of responding to neutral and nonwords (logarithmic 
transformations) are reported. Lower values indicate faster responses. 

cessibility of this knowledge, so that lexical decisions for words 
that are associated with it are facilitated. In principle, however, the 
obtained results may also be explained by a simple priming mech- 
anism (e.g., Herr, Sherman, & Fazio, 1983). More specifically, one 
may argue that processing the given anchor directly increases the 
accessibility of words that are associated with the anchor value. 
For example, words related to high temperatures may be closely 
associated with the anchor value of 65 ° F, so that processing this 
value renders these words more accessible. As a consequence, 
anchor-consistent words are recognized faster in a lexical-decision 
task. In contrast to the explanation we have put forward, this latter 
account attributes the obtained effects to a selective increase in the 
accessibility of general semantic concepts, rather than to specific 
knowledge that pertains particularly to the judgmental target. Be- 
cause the selective generation of knowledge about the target con- 
stitutes the core aspect of our model, this alternative priming 
explanation needs to be ruled out. 

In fact, some of our previous findings (for an overview, see 
Mussweiler & Strack, 1999a) speak against the possibility that the 
effects of plausible anchors are mediated by this simple priming 
mechanism. Most importantly, we (Strack & Mussweiler, 1997) 
demonstrated that the direction of the typical anchoring assimila- 
tion effect can be reversed if the comparative and the absolute 
question pertain to two very dissimilar objects. For example, 
comparing the annual mean temperature in the Antarctic with a 
high or low anchor leads to assimilation on absolute estimates for 
the temperature in the Antarctic. The very same comparison, 
however, produces contrast in absolute estimates of temperatures 
in Hawaii. Because the anchor value is identical in both cases and 
should thus prime the same concepts, this reversal in the direction 
of the anchoring effect is difficult to explain by a simple priming 
mechanism (for a more detailed discussion, see Mussweiler & 
Strack, 1999a). At the same time, it is consistent with our account. 
In particular, anchor-consistent knowledge about temperatures in 
the Antarctic is likely to be used as a judgmental basis for judg- 
ments pertaining to the Antarctic itself, which leads to assimila- 
tion. The very same knowledge, however, is likely to be used as a 
judgmental standard for estimates of temperatures in Hawaii, 
which typically leads to contrast (e.g., Martin, 1986; Schwarz & 
Bless, 1992; Strack, 1992). In sum, these earlier findings support 
our conceptualization and render the alternative priming account 
less plausible. 

Still, one may argue that because these earlier findings focused 
on absolute estimates, the assumed selective-accessibility increase 

in knowledge about the target can only be inferred, and not 
perceived directly. From this perspective, unequivocal support for 
the core aspect of our model would still be missing. Study 3 was 
designed to provide this support. 

Study 3 

In Study 3 we used a different method to assess the accessibility 
of specific knowledge about the judgmental target. In particular, 
we gave participants four comparative anchoring tasks that per- 
tained to themselves as judgmental targets. More specifically, 
participants were asked to estimate how much factual knowledge 
they have in a number of different domains (e.g., geography, arts, 
zoology). For example, participants were asked whether they 
would be able to list more or less than either 10 or 30 countries and 
their capitals. Note that in this paradigm, the comparative ques- 
tions pertain to a specific ability of the participants themselves, so 
that the self is the judgmental target. Consequently, solving these 
comparative questions should influence the accessibility of self- 
related knowledge. 

From the current perspective, participants should answer these 
self-related comparative questions by generating anchor-consistent 
knowledge about themselves. For example, to decide whether they 
can list more or less than the low anchor of 10 countries, partici- 
pants should generate specific knowledge about themselves that 
indicates that their geographical knowledge is fairly restricted, so 
that they can, in fact, only list about 10 countries (e.g., "I always 
hated geography," "I haven't really traveled that much"). Thus, to 
process a low anchor, participants are likely to generate informa- 
tion indicating that they know comparatively little in the respective 
domain. To process a high anchor, however, they are likely to 
generate information indicating that they know a lot in the target 
domain. For example, to decide whether they can list more or less 
than 30 countries and their capitals, they should generate specific 
information about themselves that implies that they have fairly 
good geographical knowledge and can indeed list about 30 coun- 
tries (e.g., "I know most of the European capitals"). 

Answering a series of such questions that pertain to different 
aspects of factual knowledge should change participants' percep- 
tions about how much factual knowledge they have in a variety of 
domains. To ensure that this change goes in the same direction for 
the different aspects we included, all of the comparative questions 
a particular participant received consistently included either high 
or low anchors. Thus, participants repeatedly considered the pos- 
sibility that either their factual knowledge in four different do- 
mains was pretty bad or their factual knowledge was pretty good. 
Doing so should increase the accessibility of specific knowledge 
about themselves that is consistent with the respective possibilities. 
That is, after answering four low-anchor questions about different 
aspects of their factual knowledge, self-related knowledge indicat- 
ing low levels of factual knowledge should be easily accessible. By 
the same token, after answering four high-anchor questions, self- 
related knowledge indicating high levels of factual knowledge 
should be accessible. 

To assess the divergent effects that solving these self-related 
comparative tasks is likely to have on the accessibility of self- 
related knowledge (i.e., specific knowledge about the judgmental 
target), we subsequently asked one group of our participants to 
briefly describe themselves. Previous research (e.g., McGuire & 
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McGuire, 1988) has demonstrated that such self-descriptions re- 
flect what knowledge about themselves people have most acces- 
s ib le  in a given situation. Consequently, for anchoring questions 
that pertain to the self as a judgmental  target, these self- 
descriptions should capture changes in the accessibility of  knowl- 
edge about the judgmental  target. If  our reasoning is correct, then 
participants who compared themselves with four high anchors of 
factual knowledge should describe themselves as more knowl- 
edgeable than participants who compared themselves with four 
low anchors. 

To rule out the possibility that the expected knowledge acces- 
sibility effect is mediated by a simple priming mechanism, we 
varied the target of  our knowledge accessibility measure. In par- 
ticular, we asked one group of  participants to describe another 
person rather than themselves. To the extent that solving the 
comparative task selectively increases the accessibility of 
standard-consistent knowledge that pertains specifically to the 
judgmental  target (i.e., the self), this accessibility increase should 
be apparent in descriptions of  the self, but not in descriptions of  
another person. Easily accessible knowledge that pertains to the 
self is not applicable (Higgins et a l ,  1977) to characterizations of 
another person and thus cannot be used to describe this person. If, 
however, this accessibility effect is mediated by a simple priming 
of general semantic concepts that are associated with the anchor 
values, then the same effects should occur for descriptions of the 
self and of another person. For example, if processing the high 
anchors renders general concepts of  knowledgeability more acces- 
sible, these concepts should be applicable to any person and should 
thus influence descriptions of  the self as well as of  another person. 
Thus, changing the target of the postcomparison descriptions al- 
lows us to differentiate between the accessibility of knowledge that 
pertains specifically to the judgmental  target (i.e., the self) and the 
accessibility of  general semantic knowledge that is more widely 
applicable. 

Method 

Participants. We recruited 56 students at the University of Wtirzburg 
as participants and randomly assigned them to one of four experimental 
conditions. As a compensation for their participation we offered them a 
chocolate bar. 

Materials. The questionnaire included four comparative anchoring 
questions that pertained to different aspects of participants' general knowl- 
edge. For each of the four comparative questions, participants were in- 
structed to indicate whether they would be able to provide more or less than 
a given number of answers. All comparative questions pertained to the self 
as the judgmental target. For example, in the first question participants 

were asked whether they would be able to list more or less than either 10 
or 30 countries and their capitals. 

The high and low anchors were set at one standard deviation above and 
below the mean estimate of a different group of pretest participants (N = 
20) who made absolute judgments only. Thus, the anchors are similarly 
extreme as the plausible anchors we have used in our previous work 
(Mussweiler & Strack, 1999b; Strack & Mussweiler, 1997). The anchors 
for the individual questions are listed in Table 5. For half of the partici- 
pants, all four comparative questions included the high anchors, whereas 
for the other half, all four questions included the low anchors. 

Pretesting revealed that these self-related comparative questions produce 
the typical anchoring effect on absolute estimates of the respective abili- 
ties: A different group of 32 participants answered these comparative 
questions followed by the corresponding absolute estimates (e.g., "How 
many countries and their capitals would you be able to list?"). In this 
pretest, the comparative and the absolute questions always pertained to the 
self as the judgmental target. Absolute estimates were reliably assimilated 
to the provided anchor values (see Table 5). 

Subsequent to the comparative questions, about half of the partici- 
pants were asked to describe themselves. Specifically, they were told 
that we would like them to tell us a little about themselves and that our 
foremost interest was in their factual knowledge. They were further 
instructed to take a few minutes to write down everything that came to 
their minds when trying to evaluate their factual knowledge. The other 
tialf of the participants were not asked to describe themselves with 
respect to their general knowledge, but rather with respect to a close 
other, namely their father. 

Thus, Study 3 is based on a 2 (high vs. low anchors) × 2 (self vs. other 
as target of description) factorial design. Both factors were manipulated 
between participants. 

Procedure. We recruited participants in the university cafeteria. They 
were asked to participate in a pretest for the construction of a questionnaire 
assessing ability evaluations and were led to a separate room in which they 
participated in groups of up to 10. Upon arrival, they were greeted by the 
experimenter, ted to their seat, handed the questionnaire, and told to read 
the instructions carefully. In the instructions, participants were informed 
that the purpose of the study was to help determine which questions are 
best suited to assess ability evaluations. To do so, we used several different 
question formats. Some of the questions would require them to evaluate 
their abilities relative to a given numeric comparison standard. It was 
pointed out that these standards were randomly selected by using a mech- 
anism similar to that of a wheel of fortune. It was further explained that this 
was necessary to minimize a possible influence the standards may exert on 
the answers and to identify the impact of different question formats. 
Participants were further instructed to answer all the questions of the 
questionnaire in the given order and to do so as accurately as possible. 
After finishing the questionnaire, participants were thanked for their par- 
ticipation, debriefed, and given their candy. 

Table 5 
Content Domains, Anchors, and Pretest Estimates for Comparative Questions (Study 3) 

High Low Mean estimate for Mean estimate for 
Content domain anchor anchor high anchor low anchor t(30) 

Number of capitals 30 10 25.77 18.67 2.0* 
Number of bird species 22 4 22.76 13.87 3.4*** 
Number of operas 12 2 11.53 5.60 2.5** 
Number of German rivers 21 8 16.47 10.80 3.2*** 

* p < . 0 5 .  * * p < . 0 2 .  * * * p < . 0 1 .  
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Results 

The descriptions were rated by two independent judges who 
were blind to experimental conditions. For each description, 
judges rated how knowledgeable the described person was on 
9-point rating scales ranging from 1 (very low factual knowledge) 
to 9 (very high factual knowledge). Ratings of the two judges were 
highly correlated (r = .78, p < .001), so they were combined into 
one single score. 

As is apparent from Table 6, solving the self-related compara- 
tive anchoring tasks had differential effects on subsequent descrip- 
tions of the self versus descriptions of another person. Specifically, 
participants described themselves as being more knowledgeable 
after comparisons with high rather than low standards. This as- 
similation effect, however, is not apparent in the descriptions of 
the other. In a 2 (high vs. low standard) × 2 (self vs. other as target 
of description) ANOVA, this pattern was borne out in a significant 
interaction effect, F(1, 52) = 4.02, p < .05. Furthermore, this 
analysis indicates overall that participants described themselves as 
more knowledgeable than their fathers, F(1, 52) = 22.23, p < 
.001, for the main effect of target. The main effect of anchor failed 
to reach significance (F < 1). Contrast analyses further revealed 
that the difference between the high and low anchor condition was 
significant for self-descriptions, t(52) = 2.70, p < .01, one-tailed, 
but not for the description of the other, t(52) = 0.98, p < .17, 
one-tailed. 

Discussion 

These findings reveal that subsequent to the comparative tasks, 
anchor-consistent knowledge about the self (i.e., the judgmental 
target) was more accessible. Specifically, participants described 
themselves as more knowledgeable after comparing four specific 
aspects of their factual knowledge with high anchors than after 
comparing them with low anchors. This selective increase in the 
accessibility of anchor-consistent knowledge, however, is not ap- 
parent in the descriptions of another person. Thus, solving the 
comparative tasks appears to increase the accessibility of anchor- 
consistent exemplar knowledge that specifically pertains to the 
judgmental target. These results provide strong support for the 
present conceptualization. At the same time, they are difficult to 
reconcile with the alternative priming explanation. If the effects on 
the self-descriptive measure were caused by a mere increase in the 
accessibility of general semantic concepts that are associated with 

Table 6 
Knowledgeability of Described Person by Anchor 
and Target (Study 3) 

Target of description 

Self Other 

Anchor M SD M SD 

High 7.08 0.99 4.53 1.97 
Low 6.19 0.56 5.17 1.56 

Note. N = 13 (self) and 15 (other) per cell. Judgments were given on 
9-point scales ranging from 1 (very low general knowledge) to 9 (very high 
general knowledge). 

the anchor value, then this influence should also be apparent in the 
descriptions of the other person. This is not the case. 5 

Taken together, the results of Studies 1 through 3 suggest that 
the effects of plausible anchors are mediated by a selective in- 
crease in the accessibility of anchor-consistent knowledge about 
the judgmental target. That is, after a comparison with a high 
anchor, knowledge indicating high values for the target is more 
accessible than knowledge indicating low values. By the same 
token, after a comparison with a low anchor, the reverse is true. As 
our previous findings suggest, this anchor-consistent knowledge 
about the target comes to mind when the absolute judgment task 
has to be solved and produces an assimilation effect (see Muss- 
weiler & Strack, 1999b, Study 3; Strack & Mussweiler, 1997, 
Study 3). From the present perspective, this combination of a 
selective increase in accessibility and the use of easily accessible 
knowledge leads to judgmental anchoring. In sum, the data pre- 
sented so far support the notion that judges compare the judgmen- 
tal target with a plausible standard by retrieving judgment-relevant 
exemplar knowledge about the target from memory. 

Comparisons With Implausible Standards 

In contrast, processing implausible standards does not require 
this elaborate retrieval of exemplar knowledge. As lined out be- 
fore, it is sufficient to resort to category knowledge to solve a 
comparative anchoring task that includes such an implausible 
standard. On theoretical grounds, there is ample reason to believe 
that in this situation, judges act as cognitive misers (Taylor, 1981) 
and confine themselves to such limited knowledge use (see Fiske 
& Neuberg, 1990). This assumption is also consistent with some of 
our earlier findings (Strack & Mussweiler, 1997, Study 3). Spe- 
cifically, we demonstrated that comparing a target with an implau- 
sibly extreme standard requires less processing time than does 
comparing it with a plausible standard. Thus, participants would 
decide more quickly whether the annual mean temperature in 
Germany is higher or lower than 300 ° F than whether it is higher 
or lower than 65 °. Most important, this pattern was reversed for the 
subsequent absolute judgment: Participants who had received the 
plausible anchor were faster than participants who had received an 
implausible anchor. This pattern of response latencies suggests that 
judges processed the implausible anchor without extensively acti- 
vating exemplar knowledge. More specifically, the comparative 
task that included an implausible anchor may have been processed 
faster, because simply comparing this value with the closest 
boundary value of the distribution of possible values requires less 
time than extensively generating exemplar knowledge about the 

5 With respect to the distinction between exemplar and category knowl- 
edge that we have made in the introduction, these results also indicate that 
processing plausible anchors increases the accessibility of knowledge 
about the specific exemplar (i.e., the self) rather than its general category 
(i.e., humans in general). If the accessibility of knowledge about the 
general category of humans had been increased, then similar effects should 
have occurred for the descriptions of the self and of another person, 
because such category knowledge would be applicable to each of the 
category members (and thus also to the other person). In this respect, the 
specificity of the obtained effects is consistent with our assumption that 
processing plausible anchors involves primarily exemplar knowledge about 
the target. 
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target. The consequence, however, is longer response latencies for 
the subsequent absolute task, because the accessibility of exemplar 
knowledge that facilitates the solution of this task is increased for 
plausible, but not for implausible, anchor values. 

Thus, our previous findings (Strack & Mussweiler, 1997; see 
also Mussweiler & Strack, 1999b) are quite consistent with our 
assumption that comparisons with implausible anchors involve 
less activation of exemplar knowledge about the target than do 
comparisons with plausible anchors. However, although sugges- 
tive of this possibility, these data do not demonstrate that judges 
actually use category knowledge to process implausible anchors. 
Studies 4 and 5 were designed to provide empirical support for this 
assumption. 

Study 4 

In Study 4 we assessed how quickly participants made absolute 
judgments that directly pertained to the overall category of the 
target rather than to the target itself. Specifically, we asked par- 
ticipants whether the Mississippi River is longer or shorter than 
either a plausible or an implausible high anchor value. The sub- 
sequent absolute judgment, then, pertained to either the length of 
the Mississippi River itself (exemplar judgment) or to the maxi- 
mum length that rivers in general can reach (category judgment). 
Our earliest findings (for an overview, see Mussweiler & Strack, 
1999a) suggest that participants would answer the absolute exem- 
plar question more quickly if  they had previously compared the 
Mississippi River with a plausible rather than an implausible 
anchor. In addition, the above analysis suggests that this facilita- 
tion effect should reverse for absolute judgments that pertain to the 
overall category rather than to the specific exemplar. To the extent 
that participants generate category knowledge to solve a compar- 
ative task that includes an implausible anchor, this knowledge 
should be readily accessible when making a subsequent absolute 
judgment about the category. As a consequence, absolute re- 
sponses should be facilitated. 

Method 

Participants. Thitty-nine undergraduates at Northwestern University 
participated in partial fulfillment of a course requirement. They were 
contacted by telephone and asked to participate in a pretest for the con- 
struction of a general-knowledge questionnaire. Participants were ran- 
domly assigned to one of four experimental conditions. 

Materials. The critical pair of comparative and absolute questions 
pertained to the length of the Mississippi River. Two different anchor 
values were used for this question pair. The high-plausible anchor value 
was taken from the data repotted by Jacowitz and Kalmeman (1995). 
Specifically, we used 2,000 miles as the high-plausible anchor value. In 
Jacowitz and Kalmeman's research, this value represented the 85th per- 
centile of the distribution of estimates given by pretest participants who 
received absolute questions only. Thus, the plausible anchor deviates by 
about one standard deviation from the mean calibration estimate and is 
similarly extreme as the anchors used in Study 3. The implausible anchor 
value was selected to be sufficiently extreme to constitute a clearly im- 
possible extension of the critical quantity. Specifically, 30,000 miles was 
selected as the high-implansible anchor value for the length of the Missis- 
sippi River. Each of these values was presented to about half of the 
participants. 

Consistent with the standard anchoring paradigm, comparative questions 
preceded absolute ones for all participants. In the critical comparative 

question, participants were asked to indicate whether the Mississippi River 
is longer or shorter than the respective anchor value. For about half of the 
participants, the subsequent absolute question also pertained to the length 
of the Mississippi River (exemplar judgment). For the other half, however, 
this absolute question referred to the maximum length rivers can reach 
(category judgment). 

In sum, Study 4 is based on a 2 (plausible vs. implausible high an- 
chor)× 2 (exemplar vs. category judgment) factorial design. All factors 
were manipulated between participants. 

Procedure. The procedure closely followed the one used in our pre- 
vious research (Mussweiler & Strack, 1999b; Strack & Mussweiler, 1997). 
Participants took part in the experiment in groups of up to four. Upon 
arrival in the lab, they were led to individual rooms, seated in front of a 
personal computer, and told to read instructions carefully. General instruc- 
tions were similar to those used in Studies 1 and 2. 

After reading the instructions, participants were presented with five pairs 
of comparative and absolute questions. The first four pairs served as 
practice trials, whereas the 5th pair was the critical one that pertained to the 
length of the Mississippi River. The practice items included plausible and 
implausible anchor values as well as absolute exemplar and category 
judgments. Comparative questions were presented 3 s after the preceding 
absolute question had been answered. After completion of the 5th question 
pair, participants were thanked and debriefed. 

Results 

Absolute estimates. Inspection of the means given in Table 7 
reveals that the high-implausible anchor led to generally higher 
estimates (M = 12,144 miles) than the high-plausible anchor 
(M = 3,768 miles), F(1, 35) = 5.52, p < .03. In this respect, the 
absolute estimates show the typical anchoring effect, which is 
generally apparent in the fact that higher anchors yield higher 
estimates. None of the remaining effects proved to be significant: 
F(1, 35) = 2.14, p > .15, for the main effect of judgment; F < 1, 
for the interaction. 

Response latencies. More interesting are the response laten- 
cies for the absolute question. As suggested by Fazio (1990), 
logarithmic transformations of response latencies were conducted. 
The means given in Table 8 demonstrate that participants' re- 
sponse latencies to the absolute questions depended on the plau- 
sibility of the anchors as well as the type of the absolute judgment. 
In particular, absolute exemplar judgments were given more 
quickly if  a plausible rather than an implausible anchor was 
provided. For absolute category judgments, however, the reverse 
was true: Response latencies were shorter for the implausible than 
for the plausible anchor. In a 2 (plausible vs. implausible an- 
chor) × 2 (exemplar vs. category judgment) ANOVA, this pattern 
of means produced a significant two-way interaction, F(1, 

Table 7 
Absolute Estimates by Anchor and Judgment (Study 4) 

Judgment 

Exemplar Category 

Anchor M SD M SD 

Implausible 8,790 10,214 15,872 19,918 
Plausible 1,976 2,994 5,560 6,035 

Note. N = 9 or 10 per cell. Estimates are given in miles. 
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Table 8 
Logarithmic Transformation of Response Latencies for the 
Absolute Question by Anchor and Judgment (Study 4) 

Judgment 

Exemplar Category 

Anchor M SD M SD 

Implausible 8.92 0.43 8.51 0.35 
Plausible 8.56 0.36 8.95 0.58 

Note. N = 9 or 10 per cell. 

35) = 8.1, p < .01. In this analysis, none of the remaining effects 
proved to be significant (all F < 1). Contrast analyses further 
revealed that the response latencies produced by comparisons with 
the plausible versus the implausible anchor differed for both the 
exemplar judgment, t(35) = 1.85, p < .04, one-tailed, and the 
category judgment, t(35) = 2.17, p < .02, one-tailed. 

Discussion 

These results hold several notable implications. First, they rep- 
licate some of our earlier findings (Mussweiler & Strack, 1999b; 
Strack & Mussweiler, 1997) and demoristrate that absolute exem- 
plar judgments are made more quickly if plausible rather than 
implausible anchor values were processed. This suggests that 
comparing the target with a plausible standard renders exemplar 
knowledge about the target more accessible. As a consequence, 
participants can resort to this easily accessible knowledge when 
making the absolute judgment, which accelerates their responses. 

More important, however, are the response latencies for the 
absolute category judgments. Our data demonstrate that an abso- 
lute judgment about the maximum extension of the category was 
facilitated, if  participants previously compared the length of the 
Mississippi River with an implausibly high anchor value. This 
suggests that the knowledge participants use for this absolute 
category judgment was already easily accessible at the time the 
judgment was made. Thus, participants appear to have generated 
knowledge about the maximum extension of the category while 
processing the implausibly high standard. Consistent with our 
analysis, this finding indicates that comparing the target with an 
implausible anchor value involves the activation of category 
knowledge about the target. 

In this respect, it is important to note that comparing the target 
with an implausible anchor is likely to facilitate a subsequent 
judgment about its general category only if the category knowl- 
edge that is activated during the comparison is applicable to this 
specific judgment. Research on knowledge accessibility effects has 
repeatedly demonstrated that easily accessible knowledge has to 
meet this applicability criterion to be used for a given judgment 
(Banaji, Hardin, & Rothman, 1993; Higgins et al., 1977; Higgins 
& Brendl, 1995). Consequently, an absolute judgment that pertains 
to the maximum extension of a category should only be facilitated 
if category knowledge about this maximum extension has been 
activated during the preceding comparative anchoring task. From 
the current perspective, this should be the case only for compari- 
sons with implausible high anchors, and not for comparisons with 

implausible low anchors. Study 5 was designed to test this 
implication. 

Study 5 

In Study 5 we examined the effects of high- and low-plausible 
and high- and low-implausible anchors. We assume that to decide 
whether the target is higher or lower than an implausibly high 
standard, participants compare this value with the upper boundary 
of the distribution of plausible values for the target category. For 
example, to decide whether the Mississippi River is longer or 
shorter than 30,000 miles, judges may generate information about 
the maximum length rivers could possibly reach. To decide 
whether the Mississippi is longer or shorter than an implausibly 
low anchor of 2 miles, however, participants are likely to compare 
this value with the lower boundary value of this distribution. For 
example, they may think about the minimum length that would be 
required of any stream to qualify as a river at all. Thus, knowledge 
about the maximum extension of the category is likely to be 
generated only for comparisons with the implausible high anchor. 
Consequently, absolute judgments about this maximum extension 
should be facilitated for comparisons with high-implausible an- 
chors, but not with low-implausible anchors. Study 5 tested these 
implications. Moreover, to demonstrate the generalizability of the 
phenomenon, we used a different content domain. In particular, 
participants were asked to compare the height of Mount Everest 
with the respective anchor values and then estimate the absolute 
height of either Mount Everest itself or the maximum height 
mountains can reach. 6 

Method 

Participants. One hundred twenty-seven undergraduates at Northwest- 
ern University participated in partial fulfillment of a course requirement. 
They were contacted by telephone and asked to participate in a pretest for 
the construction of a general-knowledge questionnaire. Participants were 
randomly assigned to one of eight experimental conditions. 

Materials. The critical pair of comparative and absolute questions 
pertained to the height of Mount Everest. Four different anchor values were 
used for this question pair. Specifically, we used 2,000 and 45,500 ft as 
plausible anchor values. In Jacowitz and Kahneman's (1995) research, 
these values represented the 15th and 85th percentile of the distribution of 
calibration estimates and were thus similarly extreme to the plausible 
anchors used in Studies 3 and 4. The implausible anchor values were 
selected to be sufficiently extreme to constitute impossible extensions for 
the height of mountains. Specifically, 65 and 300,000 ft were selected as 
the low- and high-implausible anchor values, respectively. Each of these 
values was presented to about a quarter of the participants. For about half 
of the participants, the absolute question pertained to the height of Mount 
Everest (exemplar judgment). For the other half, this absolute question 
referred to the maximum height mountains can reach (category judgment). 
In sum, Study 5 is based on a 2 (high vs. low anchor) × 2 (plausible vs. 
implausible anchor) × 2 (exemplar vs. category judgment) factorial design. 
All factors were manipulated between participants. 

Procedure. The procedure was identical to that used in Study 4. 

6 Note that because Mount Everest is the tallest member of the category 
"mountains," judges may be less likely to differentiate between knowledge 
pertaining to the height of Mount Everest in particular and the maximum 
height of mountains in general. In this respect, using Mount Everest as our 
target object provides a rather conservative test of our hypothesis. 
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Results 

Absolute estimates. We excluded 6 participants from the anal- 
ysis of the absolute estimates, because their estimates deviated 
from the mean by more than 3 standard deviations (>500,000 ft). 
Thus, the analysis of the absolute estimates is based on the re- 
sponses of 121 participants. 

Inspection of the means given in Table 9 reveals that high 
anchors led to generally higher estimates (M = 76,068 ft) than low 
anchors (M = 28,398 ft), F(1, 113) = 9.86, p < .01. Moreover, 
this anchoring effect was more pronounced for implausible 
(108,859 vs. 20,272 ft) than for plausible anchors (47,508 
vs. 36,270 ft), F(1, 113) = 6.29, p < .01. This result replicates our 
earlier findings of stronger effects for implausible anchors (Muss- 
weiler et al., 1997; Mussweiler & Strack, 1999b; Strack & Muss- 
weiler, 1997). None of the remaining effects proved to be signif- 
icant: F = 1.86,p > .15, for the main effect of plausibility; F < 1, 
for all remaining effects. 

Response latencies. Again, we conducted logarithmic trans- 
formations of the response latencies for the absolute judgment. The 
means given in Table 10 demonstrate that participants generally 
gave their absolute estimates more quickly if a plausible 
(M = 8.71) rather than an implausible anchor (M = 8.96) was 
provided, F(1, 119) = 5.96, p < .02, for the main effect of 
plausibility. This effect, however, further depended on the nature 
of the absolute judgment. Although plausible anchors always 
yielded faster responses to the exemplar judgments, this was not 
the case for the category judgments: Only low-plausible anchors 
yielded faster responses than low-implausible anchors. For high 
anchors, however, this pattern is reversed. Specifically, high- 
implausible anchors yielded faster category responses than high- 
plausible anchors. In a 2 (high vs. low anchor) × 2 (plausible vs. 
implausible anchor) × 2 (exemplar vs. category judgment) 
ANOVA, this pattern of means was borne out in a significant 
three-way interaction, F(1, 119) = 3.75, p < .05. This analysis 
also yielded a significant two-way interaction of judgment and 
plausibility, /7(1, 119) = 7.45, p < .01. None of the remaining 
effects proved to be significant: F(1, 119) = 2.56, p > .11, for the 
main effect of judgment; F < 1, for all remaining effects. Contrast 
analyses further revealed that the response latencies for exemplar 
and category judgments that were produced by plausible and 
implausible anchors differed for the high anchors, t(119) = 3.35, 
p < .01, but not for the low anchors, t(l19) = 0.57, p > .5. 

Discussion 

These findings replicate and extend those of Study 4. Again, 
they demonstrate that an absolute judgment about the target itself 

Table 10 
Logarithmic Transformation of Response Latencies 
for the Absolute Question by Anchor, Plausibility, 
and Judgment (Study 5) 

Exemplar judgment Category judgment 

Plausible Implausible Plaus ible  Implausible 

Anchor M SD M SD M SD M SD 

High 8.47 0.35 9.12 0.72 9.01 0.64 8.71 0.46 
Low 8.52 0.36 8.91 0.39 8.85 0 . 6 4  9 .08  0.80 

Note. N = 15 or 16 per cell. 

is facilitated by a preceding comparison with a plausible anchor 
value. An absolute judgment about the general category of the 
target, on the other hand, can be facilitated by a comparison with 
an implausible anchor. For this latter facilitation effect to occur, 
however, the category knowledge that is rendered accessible dur- 
ing the comparative task has to be applicable to the specific 
category judgment. As a consequence, an absolute judgment that 
pertains to the maximum extension of the category should only be 
facilitated if knowledge about maximum values is rendered acces- 
sible. From the current perspective, this should be the case for 
implausible high anchors but not for implausible low anchors. Our 
data are consistent with this prediction. They demonstrate that a 
judgment about the maximum value of the category is only facil- 
itated by a preceding comparison with an implausible high anchor. 
This suggests that the category knowledge judges generate to 
compare the target with an implausible anchor specifically pertains 
to the nearest boundary of the distribution of plausible values for 
the target. That is, in considering an implausible high anchor, 
participants appear to generate knowledge about the maximum 
extension of the target category. 

General Discussion 

The data presented in this article help specify the role category 
and exemplar knowledge play in the solution of anchoring tasks. 
The following picture emerges: To compare the target with the 
given standard (i.e., to solve a comparative anchoring task), par- 
ticipants determine whether the standard is plausible or implausi- 
ble. Comparisons with plausible anchors require the extensive 
activation of exemplar knowledge about the target itself. Specifi- 
cally, judges appear to make such comparisons with plausible 
standards by selectively generating anchor-consistent exemplar 

Table 9 
Absolute Estimates by Anchor, Plausibility, and Judgment (Study 5) 

Exemplar judgment 

Plausible Implausible 

Category judgment 

Plausible Implausible 

Anchor M SD M SD M SD M SD 

High 36,106 29 ,443  115,728 157,918 59 ,670  45 ,372  102,481 140,707 
Low 27,783 31,098 9,271 15,052 44,757 ' 96,093 32,005 56,978 

Note. N is between 13 and 16 per cell. Absolute estimates are given in feet. 
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knowledge about the target (Studies 1 through 3). To estimate the 
absolute value of the target (i.e., to solve an absolute anchoring 
task), judges again have to resort to exemplar knowledge, so that 
they base their judgment on the knowledge that was rendered 
easily accessible. Because this knowledge was selectively gener- 
ated to be anchor-consistent, the absolute estimate is assimilated to 
the anchor value. 

Comparisons with implausible standards, however, can be made 
without extensively activating exemplar knowledge about the tar- 
get (Studies 4 and 5): Knowledge about the category of the target 
is sufficient to make the comparative judgment, so that judges who 
act as cognitive misers (Taylor, 1981) are likely to confine them- 
selves to the activation of category knowledge. As a consequence, 
judges have to generate exemplar knowledge about the specific 
target at the time the absolute judgment is made. In this case, 
absolute exemplar estimates may be assimilated to the standard, 
because judges use the boundary value as an anchor in the process 
of retrieving exemplar knowledge about the target. Specifically, 
judges may consider the possibility that the target's extension is 
similar to the boundary value and generate knowledge that is 
consistent with this hypothesis (for a more elaborate discussion of 
this possibility, see Mussweiler & Strack, 1999a). 

This final assumption, although not explicitly tested in the 
present set of studies, is quite consistent with the current concep- 
tualization as well as the effects that have been obtained for 
imPlausible anchors (see Mussweiler & Strack, 1999a, for an 
overview). For one, implausible anchors may yield stronger an: 
choring effects than plausible ones because--by definition--the 
boundary value is more extreme than a plausible anchor. Conse- 
quently, the implications of the knowledge generated to test the 
assumption that the target is similar to this more extreme value are 
likely to be more extreme as well. As a result, using this knowl- 
edge as a basis for the absolute judgment is likely to produce more 
extreme judgments. Moreover, response latencies for the absolute 
judgment may be longer for implausible than for plausible anchors 
because the required exemplar knowledge is retrieved while the 
absolute judgment is generated. Although the proposed mechanism 
is thus consistent with the existing literature on the effects of 
implausible anchors, future research still has to specify the exact 
mechanisms that lead to an assimilation of absolute exemplar 
judgments to implausible standards. 

Diversity of Anchoring Phenomena 

In considering the generality of the current conceptualization, it 
is important to note that the term "anchoring" has been used to 
describe a variety of phenomena whose commonality rests solely 
on the effect they produce, namely, the assimilation of an estimate 
to a specific standard. To understand the mechanisms underlying 
the plethora of anchoring effects, however, one has to take a closer 
look at the different paradigms with respect to the specific judg- 
mental tasks they involve. With a focus on psychological mecha- 
nisms rather than judgmental effects, it seems unlikely that--  
given the diversity of paradigms--all assimilation effects that have 
been labeled "anchoring effects" are mediated by the same mech- 
anism. For example, estimating the percentage of African nations 
in the U.N. after a comparison with an arbitrary anchor and 
estimating the final outcome of a mathematical computation (Tver- 
sky & Kahneman, 1974) may well produce similar effects (i.e., 

assimilation). Psychologically, however, both estimates differ 
markedly and are unlikely to involve similar mechanisms. By the 
same token, the mechanisms underlying some anchoring effects 
may be related to those mediating other judgmental phenomena 
that--on the surface--bare little resemblance to judgmental an- 
choring. We believe that pursuing similarities in underlying mech- 
anisms rather than judgmental effects is a more fruitful path in the 
quest for a more complete understanding of human judgment 
under uncertainty. 

Anchoring and Belief Perseverance 

From this perspective, the described influence of a comparative 
judgment on subsequent absolute and categorical judgments is 
consistent with findings demonstrating that regardless of its result, 
merely considering evidence in one task can influence a subse- 
quent judgment (see Koehler, 1991). For example, research on 
belief perseverance in impression formation (Ross, Lepper, & 
Hubbard, 1975; Ross, Lepper, Strack, & Steinmetz, 1977) dem- 
onstrates that explaining the possibility of occurrence of an event 
may increase subsequent estimates for the likelihood of its actual 
occurrence. Interestingly, perseverance effects are observed even 
when participants are explicitly told that the event is entirely 
hypothetical (Ross et al., 1977; see also Strack, 1983). This may be 
the case, because participants temporarily assume that the hypo- 
thetical event actually occurred and selectively gather evidence 
that is consistent with this assumption (see Kochler, 1991). Sim- 
ilarly, we assume that to compare a target with a given standard, 
judges temporarily assume that the target's extension may be 
similar to the standard and selectively retrieve knowledge that is 
consistent with this assumption. 

However, there exists one important difference between the two 
paradigms of belief perseverance and anchoring. Unlike the per- 
severance paradigm, solving a comparative anchoring task is likely 
to lead to a rejection of the initially held possibility that the target 
value may be similar to the standard. Anchor values are deliber- 
ately selected to be extreme so that rejection is the most likely 
outcome. There is reason to believe, however, that this rejection 
has little effect on the subsequent absolute judgment. This convic- 
tion is based on outcomes of studies by Gilbert and his collabo- 
rators (e.g., Gilbert, Tafarodi, & Malone, 1993) who found that 
under impoverished processing conditions, statements that were 
explicitly negated were still held to be true. To account for these 
effects, they assumed that judges respond to any proposition by 
initially asserting its truth. They may then correct for this default 
assumption in a second processing stage. This correction process, 
however, requires cognitive capacity, so that it may be impeded 
under suboptimal conditions. Consequently, explicitly negated 
statements may still have an affirmative effect. Apparently, this 
effect is not restricted to impoverished processing conditions. In 
fact, it has been demonstrated (Fiedler, Armbruster, Nickel, 
Walther, & Asbeck, 1996) that even under normal circumstances, 
and despite active denial, considering a proposition may increase 
its subjective truth. 

In light of this analysis, anchoring effects constitute one exam- 
ple of a judgment that is influenced by a preceding judgment. 
However, it is not the outcome of the judgment generation that 
exerts an influence, but rather the process that led to it. Specifi- 
cally, although the hypothesis that the target's value is similar to 
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the anchor is likely to be rejected in the comparative judgment,  the 
evidence generated to test this possibility influences the absolute 
judgment  in an assimilative way. Thus, judgmental  anchoring 
constitutes a phenomenon in which, in spite of active denial, 
merely comparing a target with an arbitrary standard fosters 
judges '  beliefs that its actual value at least approximates the 

negated possibility. 
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