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摘 要 

 
本研究旨在探討意識上與意識下定錨效果的運作機制。在原先的計劃中，我

們設計了一系列的實驗針對此一議題逐一檢視。然而，在某些實驗中，我們在注

意力資源以及不同種類定錨效果的操弄上遇到了困難。為了釐清困難產生的原

因，我們設計了新的實驗針對以上問題分別加以檢視。在檢視的過程中，我們發

現，當在研究中使用不同類型的題目時，題目間的差異很可能會造成定錨效果的

不穩定。有鑑於此，我們針對此一議題加以深入探討，並將設計新的實驗來檢視

題目類型與定錨效果之間的關係。 
 
關鍵詞：閾值下定錨效果、基本定錨效果、數字定錨效果、傳統定錨效果、 

自我產生錨點、實驗提供錨點、意識
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Abstract 
 

The initial aim of this study was to investigate the mechanism of conscious and 
unconscious anchoring effects. We proceeded studies to approach to this aim. 
However, failures in attention manipulation and in two types of unconscious 
anchoring effect made us create studies to examine the possible reasons for the 
failures. In these studies we found that the differences in target question types might 
confound the anchoring effect. We thus went further to discuss and to explore the 
relations between anchoring effects and types of anchoring questions.    
 
Key Words: subliminal anchoring effect, basic anchoring effect, numeric anchoring 

effect, standard anchoring effect, experimenter-provided anchor, 
self-generated anchor, consciousness 
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The initial aim of this project was to investigate the mechanism of anchoring 
effect through observing kinds of anchoring effect on conscious and unconscious 
levels. Our proposed questions were 1) whether unconscious anchoring effect fades in 
a short time but conscious anchoring effect does not? 2) whether the depriving of 
attention resources affects conscious anchoring effect but not unconscious anchoring 
effect? 3) how is the semantic activation involved in conscious and unconscious 
anchoring effect?  

We proceeded studies for answering the second question in the first step, but 
unfortunately neither attention nor unconscious anchoring manipulation were 
successful. In order to find out the possible reasons for the failures, we conducted 
several studies in that we attempted to make an acceptable attention manipulation and 
to examine the stability of unconscious anchoring effect as well. In the progress of 
these studies, however, we noticed that a possible confound, i.e. question type 
difference, might make participants use different estimation strategies which are 
highly likely to obscure the anchoring effect. Since question type is a crucial issue in 
anchoring studies, we therefore turned to explore the anchoring effect on different 
types of anchoring questions.  

In this project final report, we will provide a brief of anchoring effect firstly, 
introduce how we generated the anchoring questions secondly, and address the study 
of manipulating attention and anchoring type thirdly. After that, we will mention the 
studies which we conducted to find out the possible reasons for the failures in 
attention and anchoring manipulations. Finally, we will discuss the issue of question 
type difference, and also introduce our planned future work. In the end of this report, 
we will conclude and self-evaluate our work in the past year.   

 

I. Anchoring Effect 

Anchoring effect refers to a phenomenon that an arbitrary number (i.e., the 
anchor) biases a subsequent numerical judgment. In the standard anchoring 
paradigm, Tversky and Kahneman (1974) firstly asked participants to indicate 
whether the percentage of African countries in the UN is higher or lower than an 
arbitrary number (the anchor) that had ostensibly been determined by spinning a 
wheel of fortune (e.g., 10 or 65%), and they secondly asked participants to give their 
best estimate of this percentage. They found that the estimations were assimilated 
toward the anchor that was provided in the preceding comparative judgment task. 
That was, participants made estimates by starting from an initial value that was then 
adjusted to yield the final answer. However, the adjustments were insufficient. Thus, 
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the estimates were biased toward the initial value. 

In the follow-up studies, anchoring effect was also reported in various conditions. 
For example, Wilson, Houston, Etling, and Brekke (1996) found that anchoring effect 
was observed even when the anchor numbers were unrelated and uninformative to the 
target question. In their study (study 1), participants were firstly asked to compare the 
number of local physicians and surgeons with a given number, and subsequently 
asked to give estimation of how many countries in the UN (i.e. numeric anchoring 
effect). Furthermore, in the same study (study 3), they revealed that copying a series 
numbers does exert anchoring effect to subsequent estimation (i.e. basic anchoring 
effect). Thus, anchoring effect can occur when the anchor is uninformative or when 
participants are not asked to compare this number to the target value.  

Beside the study of Wilson et al., Mussweiler and Englich (2005) observed 
anchoring effect even when participants did not consciously perceive the anchor 
number (i.e. subliminal anchoring effect). In their study, an anchor number was 
subliminally presented 10 times while participants pondered for the answer. They 
found that the anchor biased participant’s estimation even when it was presented only 
10 ms (study 1).  

It is suggested that the standard and numeric anchoring effect, which involves 
conscious comparison of the anchor to the target value, occurs above consciousness. 
In contrast, without comparison processes or conscious awareness, basic and 
subliminal anchoring effect is proposed to happen under consciousness (Lai & Yen, 
2004). Therefore, we hypothesized that basic and subliminal anchoring effect would 
fade in a short time, but numeric and standard anchoring would not. In addition, we 
also hypothesized that attention depriving would affect standard and numeric 
anchoring effect, but not the basic or subliminal anchoring effect.  

We conducted a pilot study to test the first hypothesis but did not go further on 
this topic. On the other hand, we processed series studies to test the second hypothesis 
but, as mentioned above, these studies were confounded by the differences between 
question types. In the next section, we will first see how we generated the 16 
anchoring questions for the anchoring studies.   

 

II. Anchoring Question Generation 

Pretest One We first collected approximately 100 number estimation questions. 
For selecting appropriate anchoring questions, we then subjectively excluded about 40 
questions in which the anchoring effect might not occur. After that, we used the 
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remained 62 questions to conduct a questionnaire in that participants were asked to 
give estimations without anchor provided. Thirty-five undergraduate students from 
National Chengchi University participated in this pretest. Based on their estimations, 
we calculated high and low anchor (i.e. median plus/minus quartile deviation) for 
each question and then used the low anchor value as a criterion to filter out questions 
with a minus low anchor value. In addition, questions with ambiguity and with 
number in item description were also excluded. In sum, we excluded 30 questions 
after the first pretest.   

    Pretest Two Using the remained 32 target anchoring questions, another pretest 
was conducted. Unlike the first pretest in which there was no anchor provided and 
there were only the target anchoring questions alone in the questionnaire, in the 
second pretest 1) we provided either high or low anchor with the procedure of 
standard anchoring paradigm (Tversky & Kahneman, 1974), 2) the 32 questions were 
assigned onto 2 split-half questionnaires, 3) we added 34 filler question sets in each 
split-half questionnaire. In addition, we collected participant’s knowledge (rate from 0 
to 4) for each question. Forty undergraduate students from National Chengchi 
University participated in the second pretest and were randomly assigned to either 
condition of 1) first half questions with high anchor, 2) first half questions with low 
anchor, 3) second half questions with high anchor, and 4) second half questions with 
low anchor. After analyzing the data, we used three indexes for excluding 
inappropriate questions, they were 1) accuracy of estimation (compared to the answer), 
2) knowledge, 3) magnitude of anchoring effect (reflected by adjustment index; see 
below). In addition, we also excluded questions with ambiguity and without an exact 
answer. Altogether, there were 16 questions excluded and 16 questions remained (see 
Table 1) after the second pretest. The remained 16 questions were then used in the 
study for the following anchoring studies.  
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Figure 1 Formula of adjustment index. 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. The Study with Attention and Anchoring Type Manipulation 

    In this study, we tested our second hypothesis which posited that attention 
interference would affect the numeric and standard anchoring effect, but not the 
subliminal or basic anchoring effect. 

    Forty-five undergraduate students 
from National Chengchi University 
participated in this study. They were 
assigned to either experimental (n=23) or 
control (n=22) group. For experimental 
group, a 4 (anchoring type) x 2 (attention) 
within-subject design was conducted. In contrast, participants in control group were 
not provided with any types of anchor, neither received any attention interference. The 
dependent variable in this study was the adjustment index (AI, see Figure 1). The 
smaller AI value indicates that the estimation is closer to the anchor (i.e., larger 
anchoring effect).  

The knowledge task (Figure 2) consisted of 80 question sets in which 16 target 
anchoring questions (selected from the 2 pretests) were mixed with 64 filer sets. 

Table 1 The 16 target questions 

1.  How many lines are there of the Chinese Airline? 
2.  How many meters are the Guandu Bridge? 
3.  How many McDonalds are there in Taiwan?  
4.  How many nature conservation areas are there in Taiwan? 
5.  How many kilometers are the Roosevelt Rd.? 
6.  How many countries are there in Europe? 
7.  How many years are there from the birth of Dr. Hu, Shih to now? 
8.  What is the summed number of people who live in the Taipei city and county? 
9.  How many meters are the Alishan (Mt. Ali)? 

10.  How many black keys does a ground piano have? 
11.  How many foreign movies are there displayed in Taiwan every year? 
12.  How many listed companies are there in Taiwan? 
13.  How many hours of keeping no sleep in the Guinness world records are? 
14.  How many Asian nations are there in the UN? 
15.  What is the summed number of colleges in the Taipei city and county? 
16.  What is the summed number of councilors of Taipei and Kaohsiung city?  
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Figure 3 AI value of each experimental condition. 
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While control group did not receive any anchor nor attention interference, participants 
in experimental group were provided with a preprogrammed anchor (i.e. high anchor) 
before answering target questions. By Latin square method, the 16 target anchoring 
questions were assigned to 4 anchoring type conditions: 1) Subliminal anchoring, in 
which a 15 ms anchor was displayed after a 1000 ms fixation point following a 200 
ms blank and just before the appearance of the target question. 2) Basic anchoring, in 
which participants were asked to copy a given anchor number on a paper before 
answering the target question. C) Numeric anchoring, in which participants were 
asked to compare an anchor number to some unknown quantity in an irrelevant 
question before answering the target question. D) Standard anchoring, in which 
participants firstly were asked to compare an anchor number to the answer of the 
target question, and secondly to give an estimation of the target question.  

In addition, by Latin square, a half questions were answered with a detection task 
(i.e. attention interference) in which participants were instructed to detect a target 
symbol (i.e., red star) embedded within distracters (e.g., black triangles). On the other 
hand, the other half questions were answered without the task (see Figure 2).  

 

 

 

 

 

Examining Anchoring Effect of 
each Condition Separate independent 
t-tests between experimental conditions 
and control group (Table 2) revealed that 
the AI of standard anchoring and numeric 
anchoring were higher than that of 
controls (M=1.77), ps<0.01. Furthermore, 
significant effects of subliminal anchoring 
and standard anchoring were found under 
the focused attention condition, ps<0.05. 
On the other hand, effects of two types of 
conscious anchoring (i.e., numeric and 
standard anchoring) were found under the 

  Figure 2 Knowledge Task. 
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divided attention condition, ps<0.01.  

Comparisons within Experimental Group A 4 (anchoring type) x 2 (attention) 
ANOVA revealed only significant main effect of anchoring type, p<0.01. Post-hoc 
comparisons showed that the standard anchoring effect was significantly greater than 
basic anchoring effect (p<.05), but not significantly different from the subliminal nor 
the numeric anchoring effect. 

 
Table 2  AI value mean and SE of each anchoring condition in experimental group, and comparisons 

withcontrol group 

 

The findings in this study firstly indicated that our attention manipulation was 
not successful because neither attention main effect nor interaction of anchoring type 
and attention was revealed. Secondly, the subliminal and basic anchoring effect which 
respectively reported by Mussweiler and Englich (2005) and Wilson et al. (1996) 
were not stable because they were only partially observed in our study. However, it is 
notable that while the subliminal anchor was displayed 10 times in Mussweiler and 
Englich (2005), we only presented it once. On the other hand, Wilson et al. observed 
basic anchoring effect by asking participants copy 5 pages of numbers (a total of 35 
numbers), whereas the anchor was asked to be copy only once in our study.  

In order to make acceptable attention interference, series studies were created in 
that we gradually revised the characteristics of the detection task. On the other hand, 
we replicated the study of Mussweiler and Englich (2005) and of Wilson et al. (1996) 
to examine the subliminal and basic anchoring effect they reported. This work will be 
addressed in the next two sections.  
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IV. Studies for Acceptable Attention Manipulation  

    In the above study, the failure of attention interference might come from some 
construct validity threats in the detection task. Firstly, the differences between target 
symbol and distracter were not only in shape but also in color. Thus participants could 
easily detect the target symbol by detecting red versus black. Secondly, we did not 
provide salient feedback after participants made correct or incorrect response. Thirdly, 
we did not constrain that the target symbol must appear during participants gave 
estimation to the target question. As the result, it was likely that there was no any 
attention interference during anchor effect occurred.  

The First Attempt For the above threats, we firstly created a study in which the 
distracter could be red, blue, black, or purple. Thus, the detection task was more 
difficult than it had been. In addition to the increase in difficulty, we added a control 
condition in the variable of anchoring type in which there was no any anchor provided. 
Furthermore, we used only 10 target questions (which showed stronger anchoring 
effect in the prior study) rather than 16. Seventeen undergraduate students from 
National Chengchi University participated in this study. Although we adjusted the 
difficulty of the detection task in this study, a 5 (anchoring type) x 2 (attention) 
ANOVA showed neither attention main effect nor interaction of anchoring type and 
attention (Figure 4, left). That was, our first attempt in attention interference 
adjustment was not successful. 

The Second Attempt While there were at least three possible threats in the 
attention manipulation (described above), the first attempt did only deal with the first 
one but missed the other two. Thus, we created another study in which we increased 
the salience of feedback of the detection task (i.e. adding both auditory and visual 
messages that indicated whether participants made a correct response, a false alarm, 
or missed the target symbol). Moreover, we constrained the time of target symbol 
appearance to make sure that attention interference would occur during participants 
answered the target anchoring question. Twenty undergraduate students were recruited 
and were received the same task as that in the first attempt, beside the above changes. 
A 5 (anchoring type) x 2 (attention) ANOVA were then proceeded but again revealed 
neither attention main effect nor interaction of anchoring type and attention (Figure 4, 
right). Thus, although the three possible threats had been considered and controlled, 
our second attempt in attention interference was failed.  
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Figure 4 AI value for each condition in the attempt one (left) and attempt two (right). 

 

 

 

 

 

 

 

 

Regarding to the failure in attention manipulation, we consider that participants 
might have adapted a strategy to switch back and forth between the anchoring and the 
detection task. Thus, whatever how much we adjusted the task difficulty, increased the 
feedback salience, or constrained the time of target symbol appearance, participants 
could use full attention to one task firstly, and then switched to the other task. This is 
problematic until we can create a design in that participants could do both task 
simultaneously. In fact, now we are considering about a sound detection task, or to 
make response by speaking. The above two designs may make participants be able to 
type the answer (for anchoring task) and to respond for target symbol at the same 
time.           

 

V. Studies for Checking Basic and Subliminal Anchoring Effect 

    Another issue derived from the study discussed in section III is whether the basic 
and subliminal anchoring effect is stable. Actually, these two unconscious anchoring 
effects were also not observed in the follow-up studies (see section IV). Thus, we 
processed two additional replication studies for checking the basic and subliminal 
anchoring effect.  

Basic Anchoring Effect In the replication of Wilson et. al. (1996), we conducted 
a similar but computerized task with two anchoring target questions embedded among 
10 filter question sets. The two target questions were: 1) how many current students at 
National Chengchi University would be expected to contract cancer within the next 40 
years? (modified from Wilson et al.) and 2) what is the height of the Mt. Ali in 
meters?  
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For the anchoring procedure, before answering each target question, participants 
in the experimental group (n=15) had to repeatedly copy a given number (i.e. high 
anchor, 4500 and 3544 for each target question) 35 times (within 5 pages) . In contrast, 
participants in control group (n=15) did not do so before answering target questions.  

The mean and SD of the two target questions are shown in Figure 5. Two t-tests 
for each target question were proceeded, but neither revealed significant difference 
between experimental and control group. Thus, basic anchoring effect reported by 
Wilson et al. (1996) was not replicated in our study.  

Our failure in replicating Wilson et al. (1996) confirms the study of Brewer and 
Chapman (2002) in that they also failed in the replication. Brewer and Chapman thus 
suggested that any trivial changes will eliminate the basic anchoring effect. In the 
tasks of our replication and of other studies in this project, there were indeed some 
changes compared to that of Wilson et al.. Therefore, it is not unreasonable that we 
did not observe basic anchoring here. 

 

 

Subliminal Anchoring Effect I Before the direct replication of Mussweiler and 
Englich (2005), we proceeded two studies to examine the subliminal anchoring effect 
reported by Lai & Yen (2004), in that the subliminal anchor was presented once only. 
However, we could not observe the reported effect in both of the studies. For this 
reason, we then conducted a replication of Mussweiler and Englich (2005).  

The task (see Figure 6) in our replication was almost identical to that in 
Mussweiler and Englich (2005). Participants were firstly presented with the target 
question (i.e. how many Asian countries are there in the UN?), were secondly asked to 
ponder for the answer and to simultaneously gaze 60 varying fixation strings on the 
screen center (e.g., #β$and§?#; each lasted 1 s) for 60 s, and were thirdly instructed to 
give estimation to the target question. A 33 ms anchor, either high (50) or low (10), 

Figure 5 Mean and SD of the estimation of "the expected number of student who will get cancer" 
(left) and of "the height of Mt. Ali" (right) . 
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Figure 6 Time schedule of the anchoring task. 

Figure 7 Mean and SD of estimations in high and 
low anchor group. 

was presented between each 6 fixation strings during the pondering/gazing period, 
and this resulted in a totally 10 times presentation. Thus, it was hypothesized the 10 
times presentation of the unseen anchor would bias the followed estimation.  

Forty-seven undergraduate students 
participated in this study and were 
randomly assigned to either high (n=23) or 
low (n=24) anchor group. Mean and SD of 
both groups are shown in Figure 7. 
Although the task in our study was almost 
identical to that in Mussweiler and Englich 
(2005), an independent t-test revealed no 
significant difference between low and 
high anchor group (t(40)=0.79, ns.). That 
was, the subliminal anchoring effects was 
not replicated in our study.  

Subliminal Anchoring Effect II In 
addition to the direct replication of 
Mussweiler and Englich (2005), we 
created another subliminal anchoring 
study in which 4 target questions 
(question 4, 6, 7, and 9 from Table 1) 
were embedded within 20 filler question 
sets with the order being randomized. 
The subliminal anchoring procedure in 
this study was identical to that in the 
replication describe earlier. This study 
was processed just few seconds after the 
replication of Mussweiler and Englich with the same group of participants. Four 
independent t-tests were proceeded but, similarly, none revealed significant group 
differences.  

 

VI. Question Type Differences and Anchoring Effect 

     In replicating studies about basic and subliminal anchoring effect, it is surprised 
and a little bit frustrated that none of them revealed significant anchoring effect. It 
might because of the anchoring effect reported by Wilson et al. (1996) and 
Mussweiler and Englich (2005) are instable, or at least are limited in some specific 
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conditions as Brewer and Chapman (2002) suggested. However, while going deeper 
to see how participants thought of the anchoring questions, we found another possible 
explanation: different processes might be involved in different types of target 
questions, and thus the anchoring effect might be biased or obscured.  

    Since tasks in the first and second subliminal study were proceeded 
successively, we collected participants’ thinking processes of the 5 target anchoring 
questions after they finished both tasks. The self-reported data revealed that 
participants tended to adjust their strategy for different types of anchoring questions. 
For example, for answering how many countries in the UN, more than half 
participants adapted retrieving and counting the Asian countries from their memory. 
On the other hand, for answering how long is there from the birth of Dr. Shih Hu to 
now, about 80% participants activated some conceptual cues (e.g. the historical event, 
other person in the same period) as references. Moreover, in answering what is the 
height of Mt. Ali, approximate to a half of participants generated another anchor (i.e., 
the height of Mt. Yu, 4000 m) and then adjusted from 4000 m down to the acceptable 
range of the height of Mt. Ali.  

    It is important to note that counting might not be involved in the original 
anchoring questions in Mussweiler and Englich (2005), i.e. 1) what is the annual 
mean temperature in Germany, and 2) How many Euros does a midsize car cost on 
average? In fact, counting is a process which involves accessing direct knowledge of 
the answer (e.g. retrieve each country), therefore it is less likely to be influenced by 
any provided anchors.  

    The same scenario is also seen in the case of the question of the height of Mt. 
Ali. Although we did provide high or low anchor before estimation, the self-generated 
anchor (i.e. the height of Mt. Yu) might rein the thinking process and then dominantly 
exert anchoring effect to bias final estimation. Therefore, what we saw here was that 
approximate to a half of participants adjusted from the height of Mt. Yu rather than 
from the anchor we provided.  

The question type difference revealed from the self-report data suggests a more 
complicated situation in field of anchoring studies. As discussed above, not all 
questions are sensitive to anchoring effect. For example, questions that demand direct 
access of knowledge may be less influenced by the provided anchor. Wilson and his 
colleagues have discussed this issue and they suggested that the anchoring effect is 
negatively correlated with participants’ knowledge to the target question (Wilson et al., 
1996). However, the case might be not as simple as they considered. Take the 
question of the number of Asian countries in UN as an example, participant might 
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have low knowledge for that but still tried to count the countries they remembered. 
Thus, although with low knowledge, the anchoring effect did not occur in such a case. 
Furthermore, it is problematic to investigate the effect of a provided anchor in the 
question in which participants may generate another anchor. In this case, there are two 
anchors, namely self-generated anchor versus experimenter-provided anchor, which 
may complicate the final observed effect (see Epley & Gilovich, 2001, 2005).    

    In order to examine the question type difference and to investigate how the 
anchoring effect is influenced by these differences, we now are preparing for another 
study in which the question type will be manipulated. At the moment this report is 
written, we just finished the preparation of the materials (i.e. target anchoring 
questions). In the next section, we will introduce the method of our next study.  

 

VII. Preparation for Investigating Question Type Differences 

    During writing this project report, we are preparing for a new study in which we 
will manipulate the question type difference to see how an experimenter-provided 
anchor exerts different effects on different types of anchoring questions.  

    We manipulate three variables in this study. The two between-subject variables 
are the provided anchor value and the knowledge. Regarding to the variable of 
provided anchor value, participants in high, low, or no anchor group will be provided 
with either high, low, or no anchor before answer the same question. Regarding to the 
variable of knowledge, participants in either group will receive different target 
questions (see Table 3) which they may have either high or low knowledge to that. 
The third variable is a within-subject variable, and it consists two conditions in which 
participants will be given different types of anchoring question. In one condition, all 
the questions are presumed to make participants generate a self-generated anchor. In 
the other condition, all the questions are presumed to make participants activate 
question- or anchor-related concepts which will then influence the final estimation 
(Mussweiler & Englich, 2005).  

    The 3 (provided anchor value) x 2 (knowledge) x 2 (anchoring question type) 
design allows us 1) to compare the anchoring effect from a self-generated versus from 
an experimenter-provided anchor, 2) to examine the interaction between anchoring 
question type and knowledge, and 3) to investigate the cases in that 
experimenter-provided anchor may compete or cooperate with the self-generated 
anchor.  

    Although we have explored the subliminal, basic, numeric and standard 
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anchoring effect in our previous studies, for simplifying the interested conditions, we 
will adapt the standard anchoring paradigm only in this study. We plan to conduct a 
questionnaire in which anchoring target question are embedded with filler question 
sets. In addition, participant’s knowledge to each target question, and whether they do 
generate a self-generated anchor will also be examined in the questionnaire. 

    In the preparation of this study, one of the most important work is to generate 
appropriate anchoring questions. For the 3 (provided anchor value) x 2 (knowledge) x 
2 (anchoring question type) design, there are four sorts of questions we have to 
generate: 1) questions with self-generated anchor with high knowledge, 2) questions 
with self-generated anchor with low knowledge, 3) questions with concept activation 
with high knowledge, and 4) questions with concept activation with low knowledge. 
In the next paragraphs, we will give a look of the processes that we generated these 4 
sorts of questions. 

    We firstly generated 20 questions (5 for each condition) and then processed a 
first pretest to examine how much these questions fit to each condition. We created a 
paper questionnaire which consisted of 20 question sets. In each question set, 
participants had to give estimation to a target question firstly (without anchor 
provided), to rate their confidence about this estimation secondly, and to write down 
their thinking process as detailed as possible thirdly. Fifty-five undergraduate students 
from National Chengchi University participated in this pretest. By analyzing their 
thinking processes and knowledge of each question, we then excluded 9 questions 
from the original 20.   

    Secondly, based on the experience we learned from the first pretest, we generated 
another 19 questions which are much better in construct validity. We then used these 
30 questions (11 from the first pretest) to proceeded another pretest with the same 
design and procedure as that in the first pretest except we spilt the questionnaire into 
two. Sixty-four undergraduates from National Chengchi University were recruited and 
were randomly assigned to receive either halves of the questionnaire. By analyzing 
their thinking processes and knowledge, as well as the estimation mean and SD of 
each question, we selected 16 questions as the materials for this study (4 for each 
condition; see Table 3).  

    Now we just finished the selection of target anchoring questions. The study will 
be proceeded in the mid of 2006 November, and we predict the results of this study 
will give us a deeper look of how an anchor, either experimenter-provided or 
self-generated, exerts different effects on different type of questions.    
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Table 3 The 16 target anchoring questions we selected through 2 pretests. The confidence rating results 
from the second pretest are also shown on the table. Notice that the lower value of confidence 
rating indicates higher confidence 

Self-Generated Anchor 

High Knowledge Low Knowledge 
 Self-generated

anchor 
Confidence 

Rating 
 Self-generated 

anchor 
Confidence 

Rating 

What is the latitude of Hong 
Kong? (degree) 

23.5 3.30 What is the latitude of Ho Chi 
Minh City? (degree) 

23.5 3.96 

How long is the most outer track 
in the field of National Chengchi 
University? (meter) 

400 3.31 What is the freezing point of 
vodka? (℃) 

4 4.66 

What is the highest human body 
temperature? (℃) 

37 3.41 What is the lowest human body 
temperature? (℃) 

37 3.73 

How long is the gestation period 
of elephant? (months) 

12 3.53 How long is the gestation period 
of Taiwan macaque? (months) 

12 4.42 

Concept Activation 

High Knowledge Low Knowledge 
 Confidence 

Rating 
 Confidence 

Rating 

How many countries are there in the 
Europe? 

4.17 How many countries are there in the 
Africa? 

4.29 

What is the percentage of European 
countries in the UN? (percent) 

4.03 What is the percentage of African 
countries in the UN? (percent)  

4.17 

What is the percentage of satisfaction 
with the USA president Gorge W. Bush? 
(percent) 

3.66 What is the percentage of satisfaction 
with the German chancellor Gerhard 
Schroeder ? (percent) 

5.00 

How many percent of students from 
National Chengchi University, Taiwan, 
can find a job or enter graduate school 
after graduation? (percent) 

3.32 How many percent of students from 
University of Incheon, South Korea, can 
find a job or enter graduate school after 
graduation? (percent) 

4.33 

 

 

VIII. Conclusion & Self-Evaluation 

    The initial aim of this project was to investigate the mechanism of conscious and 
unconscious anchoring effect. However, failures in attention manipulation and in two 
types of unconscious anchoring effects made us create studies to find out the reasons 
for the failures. After lots of efforts, yet there are still problems in attention 
manipulation, and moreover the direct replications of the original studies of 
subliminal and basic anchoring effect were not successful.  
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    Despite the series of none-significant studies, by analyzing participants’ thinking 
processes while answering anchoring questions, we revealed that question type 
difference may play an important role in the studies of anchoring effect. Thus, we 
decided turning to investigate the relation between question type and anchoring effect. 
Although at the moment of writing this project report, the new study is just getting 
started, we hopefully predict the findings from the new study will lead us to specify 
the type of anchoring questions in which anchoring effect might occur, and as a result, 
it will reveal a new issue in the anchoring effect studies. 

    While reviewing the work which we finished, we are surprised that we have 
proceeded more than 10 studies (some are not reported in this report). Albeit lots of 
“none-significances” here, we have surely finished a lot in exploring the nature of 
anchoring effect. For example, we showed the instability of basic and subliminal 
anchoring effect, revealed the problems in attention interference on anchoring studies, 
and the most significantly, we found that question type difference may play more 
importantly on anchoring effect than it was considered.  

     Three posters derived from this projected are attached in the appendix (see 
Table 4; Yen, Chang, Chen, & Chen, 2006; Yen, Chen, Lin, & Chen, 2006; Yen, Chen, 
Wang, & Chang, 2006). Since the issue of question type is crucial to the investigation 
of anchoring effect, as we addressed previously, we will keep working on this theme 
in the future.  

 

Table 4 Three posters which have been presented in conferences 

Data Venue Conference Title Poster Title Authors 

May 2006 New York The 18th annual convention of 
the Association for 
Psychological Science 

Numeric anchoring effects at 
conscious and unconscious 
level 

Yen, N. S. 
Chen, K. H.
Lin, S. Y.,  
Chen, P. L. 

September  
2006 

Taipei The 45th annual meeting of the 
Taiwanese Psychological 
Association 

Basic anchoring effect can not 
be replicated 

Yen, N. S. 
Chang, Y. F.
Chen, L. T. 
Chen, K. H.

September  
2006 

Taipei The 45th annual meeting of the 
Taiwanese Psychological 
Association 

Subliminal anchoring effect is 
not replicated with different 
questions being used. 

Yen, N. S. 
Chen, K. H.
Wang, C. C.
Chang, Y. F.
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Numeric Anchoring Effects at Conscious and Unconscious LevelNumeric Anchoring Effects at Conscious and Unconscious Level
Nai-Shing Yen, Kuan-Hua Chen, Shane-Yeu Lin, Pei-Ling Chen

 Department of Psychology, National Chengchi University, Taipei, Taiwan

Abstract

Background

Lai and Yen (2004) hypothesized that subliminal and basic anchoring occur at the unconscious level, 
whereas numeric and semantic anchoring occur at the conscious level. In order to test this hypothesis and 
to compare the effect size of different types of anchoring, four types of anchoring (subliminal, basic, 
numeric, and semantic anchoring) and two levels of attention (focused and divided attention) were 
manipulated in this study. Our findings indicate that the semantic anchoring (i.e., standard anchoring) 
seems to be the most robust anchoring effect. It was reliably shown in the focused and divided condition. 
The numeric anchoring effect was also observed in general. However, the subliminal and basic anchoring 
effects were not effectively replicated in all conditions. It is suggested that the semantic and numeric 
anchoring effects are more robust, whereas the subliminal and basic anchoring effect are more fragile.

Anchoring effect refers to a phenomenon that an arbitrary number (i.e., the anchor) biases a subsequent 
numerical judgment. In the standard anchoring paradigm (Tversky and Kahneman, 1974), participants 
make a comparative judgment first, that is, they are provided with a specific anchor and are asked to 
compare this anchor value to the target. Then, participants make an absolute judgment about the target 
value. The typical finding is that absolute estimates are assimilated toward the anchor which was 
provided in the comparative judgment task. In the past decades, several kinds of anchoring effects 
derived from different procedures have been reported, namely, subliminal anchoring (Lai & Yen, 2004; 
Mussweiler & Englich, 2005), basic anchoring (Wilson, Houston, Etling, & Brekke, 1996), numeric 
anchoring (Mussweiler & Strack, 2001; Wong & Kwong, 2000), and semantic anchoring (Mussweiler & 
Strack, 2001), and it is suggested that different mechanisms may be involved in different anchoring 
effects. Lai and Yen (2004) proposed an integrated model to explain the possible mechanisms for 
different anchoring effects. In their model (Figure 1), anchoring effects may be processed at conscious 
and unconscious levels. Anchoring effects at unconscious level may result from a priming process which 
occurs automatically without attention or cognitive resource. In contrast, anchoring effects at conscious 
level is a process involved comparative judgments, and thus it is a more elaborative process that involves 
(1) hypothesis-testing and (2) subsequent increases of accessibility of anchor-consistent knowledge.

1.To examine the robustness of the subliminal, basic, numeric, and semantic anchoring effect. 
2.To compare the effect size of four types of anchoring. 
3.To test the prediction which posits that attention interference will greaten the numeric and semantic 
   anchoring effect, but not the subliminal and basic anchoring effect.

According to the model of Lai and Yen, 
subliminal and basic anchoring occur at the 
unconscious level automatically and thus do 
not take much attention resource, as a result 
their effects should be the same under 
different attentive states. In contrast, numeric 
and semantic anchoring which occur at the 
conscious level do need attention resource, 
thus their anchoring effects should be greater 
under divided attention condition than those 
under focused attention condition.

Anchor
Attended

Selecting 
Anchor-
Consistent 
Information

Information 
Integration Response

Conscious Anchoring Effect

Conscious Level

Unconscious Level

Anchor
Unattended Priming Unconscious Anchoring Effect

Figure 1. An integrated model of anchoring effects (Lai and Yen, 2004)
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…….
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Focused AttentionFocused Attention
(Knowledge Task only)(Knowledge Task only)

F F F F TT99 F FF F F F F F F F TT1616 FF
…….

Block 9 Block 16

Divided AttentionDivided Attention
(Knowledge Task + Detection Task)(Knowledge Task + Detection Task)

Figure 2. Knowledge task

For experimental group, a 4 (anchoring type) x 2 (attention) within-subject design was conducted. The dependent variable 
in this study was the adjustment index (AI). The formula of AI is as followed:

The knowledge task (Figure 2) consisted of 80 question sets in which 16 target question sets (Table 1) were mixed with 64 filer sets. For control group, the 80 question sets were answered without 
any display of anchors, and were answered with focused attention. For experimental group, preprogrammed anchors (high anchor) were displayed before participants answered target questions. By 
Latin square method, the 16 target sets were assigned to 4 anchoring type conditions:
			(A) Subliminal anchoring, in which a 15 ms anchor was displayed after a 1000 ms fixation point following a 200 ms blank and just before the appearance of the target question. 
			(B) Basic anchoring, in which participants were asked to copy a given anchor number on a paper before answering the	target question.
			(C) Numeric anchoring, in which participants were asked to compare an anchor number to some unknown quantity in an irrelevant question before answering the target question.
			(D) Semantic anchoring, in which participants firstly were asked to compare an anchor number to the answer of the	target question, and secondly to give an estimation of the target question.

In the divided attention condition, a detection task was accompanying with the knowledge task, and was processed either at the first or the second phase. In the detection task, participants were 
instructed to detect a red star embedded within distracters (e.g., black triangles).

Adjustment Index = 
Estimation - Anchor

Anchor - Median (pilot)

Separate independent t-tests between experimental conditions and control group (Table 2) revealed that the AI of semantic 
anchoring (p < .001) and numeric anchoring (p < .01) were lower than that of controls (M = 1.77). Furthermore, significant 
effects of subliminal anchoring (p < .05) and semantic anchoring (p < .001) were found under the focused attention condition. 
On the other hand, effects of two types of conscious anchoring (i.e., numeric and semantic anchoring, ps < .01) were found 
under the divided attention condition. 

A 4 (anchoring type) x 2 (attention) ANOVA revealed only significant main effect of 
anchoring type, F(3,66) = 4.19, MSE = 3.08, p < 0.01. Post-hoc comparisons showed 
that the semantic anchoring effect was significantly greater than basic anchoring effect 
(p < .05), but not significantly different from the subliminal nor the numeric anchoring 
effect. (Figure 3)

Detection Task

Knowledge Task

Experimental Design

Participants

The greater impact the anchor value is, the estimation is closer to the anchor. Thus, the smaller AI indicates greater anchoring effect.

In addition, by Latin square, a half question sets were assigned to be answered with focused attention, and the other half was answered with divided attention. 

Our findings indicate that the standard (i.e., semantic) and numeric anchoring effect seem to be more robust than the subliminal and 
basic ones. However, it is possible that our manipulations of subliminal and basic anchoring were not successful. In Mussweiler and 
Englich (2005), the subliminal anchor was displayed 10 times, but in the present study, we only presented it once. On the other hand, 
Wilson et al. (1996) observed basic anchoring effect by asking participants to copy down 5 pages of numbers (a total of 35 numbers). 
But in the present study, the anchor was asked to be copied once. 

Lai, Y. C., & Yen, N. S. (2004, Sep.). An investigation of the underlying mechanisms of anchoring effects: Anchoring effects under 
      unconscious and conscious levels. Paper presented at the 43th annual meeting of the Chinese Psychology Association, Taipei, Taiwan.
Mussweiler, T., & Englich, B. (2005). Subliminal anchoring: Judgmental consequences and underlying mechanisms. Organizational 
      Behavior and Human Decision Processes, 98, 133-143.
Mussweiler, T., & Strack, F. (2001). The semantics of anchoring. Organizational Behavior and Human Decision Processes, 86(2), 234-255.
Tversky, A., & Kahneman, D. (1974). Judgment under uncertainty: Heuristics and biases. Science, 185, 1124-1131.
Wilson, T. D., Houston, C. E., Etling, K. M., & Brekke, N. (1996). A new look at anchoring effects: Basic anchoring and its antecedents. 
      Journal of Experimental Psychology: General, 125, 387-402.
Wong, K. F., & Kwong, Y. Y. (2000). Is 7300 m equal to 7.3 km? Same semantics but different anchoring effects.				 
      Organizational Behavior and Human Decision Processes, 82(2), 314-333.

Forty-five undergraduate students from National Chengchi University participated in this study voluntarily. They were 
assigned to either experimental (N = 23; M = 11, F = 12) or control (N = 22; M = 8, F = 14) group.

Examining Anchoring Effect of each Condition 

Figure 3. Adjustment index value of each experimental  condition
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Comparisons within Experimental Group
Another purpose of this study is to test the hypothesis that subliminal and basic anchoring occur at the unconscious level, whereas 
numeric and semantic anchoring occur at the conscious level. Our results showed no interaction between anchoring type and attention 
level, thus this hypothesis was not supported. However, since the main effect of attention was not significant either, it is possible that 
the manipulation of attention was not successful. There are two possible reasons for the failure of attention manipulation. Firstly, the 
detection task was too easy. Secondly, participants might have adopted a strategy to switch back and forth between the knowledge 
task and the detection task.

Table 1. Sixteen target questions with high anchors on the parentheses 

1. How many lines are there of the China Airline? (82) 

2. How long is the Guandu Bridge in meters? (1264) 

3. How many McDonalds are there in Taiwan? (393) 

4. How many nature conservation areas are there in Taiwan? (17) 

5. How long is the Roosevelt Rd. in kilometers? (19) 

6. How many countries are there in Europe? (39) 

7. How many years are there from the birth of Dr. Hu, Shih to now? (110) 

8. What is the summed number of people living in the Taipei city and county? (4802500) 

9. What is the height of the Alishan (Mt. Ali) in meters? (3544) 

10. How many black keys are there in a ground piano? (43) 

11. How many foreign movies are there displayed in Taiwan every year? (93) 

12. How many listed companies are there in Taiwan? (680) 

13. How many hours of keeping no sleep in the Guinness world records are? (252) 

14. How many Asian nations are there in the UN? (45) 

15. What is the summed number of colleges in the Taipei city and county? (47) 

16. What is the summed number of councilors of the Taipei and Kaohsiung city? (180) 

 

t t t

Table 2.  AI Mean and SE of each anchoring condition in experimental group, and comparisons with control group

Focused Attention Divided Attention Average 

Mean SE Compare with
Controls ( ) Mean SE Compare with

Controls ( ) Mean SE Compare with
Controls ( )

Subliminal 1.37 0.16 2.19 * 1.97 0.40 0.46 1.67 0.21 0.47

Basic 2.34 0.88 0.63 1.47 0.15 1.69 1.92 0.44 0.30

Numeric 1.49 0.16 1.50 1.28 0.15 2.79 ** 1.39 0.09 2.87 **

Semantic 0.60 0.08 9.08 *** 0.77 0.12 6.31 *** 0.70 0.08 8.39 ***

* p < .05       ** p < .01      *** p < .001
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     In a study of Wilson, Houston, Etling, and Brekke (1996), it was 
revealed that copying a series of numbers could bias subsequent 
numeric estimation. In the present study, we attempted to replicate 
the study of Wilson et al. but did not find any anchoring effect as they 
reported. We consider our failure in replication may result from some 
trivial task differences, and the larger SD in our data is considered in 
biasing the anchoring effect as well.  

Abstract     For the anchoring procedure, before answering each target 
question, participants in the experimental group had to repeatedly 
copy a given number (i.e. high anchor, 4500, 3544 for each target 
question respectively) 35 times (within 5 pages) which was 
presented on the center of the screen. In contrast, participants in 
the control group did not do so before answering target questions. 

    Wilson, Houston, Etling, and Brekke (1996) reported that copied 
numbers could play as anchors to bias subsequent estimations.  In 
their study, participants who copied 5 pages of anchors (7 anchor 
numbers per page) showed anchoring effect, even that in this case 
the anchor numbers were unrelated and uninformative to the target 
question, and even though the typical procedure of anchoring effect 
experiment (i.e. comparison between the anchor and the possible 
answer of the target question) was not involved. The anchoring effect 
by an uninformative number and without comparing process was 
therefore called "basic anchoring effect", however, it was not 
consistently replicated in the follow-up studies (e.g. Brewer & 
Chapman, 2002).

Background

    Because the basic anchoring effect is not consistently replicated, 
we replicated the original experiment of Wilson et al. (1996) in the 
present study as a pilot investigation for several further extended 
studies about anchoring effect with copying procedure. 

Purpose

Participants
    Thirty undergraduate students participated in this study (25 
remained in analysis) and were randomly assigned to either 
experimental or control (no anchor) condition. 

Materials
    The two target questions were:
1) How many current students at National Chengchi University 
    would be expected to contract cancer within the next 40 years? 
    (modified from Wilson et al., 1996)
2) What is the height of Mt. Ali in meters? (for exploring the 
    generalization of the effect found in Wilson et al.)

    Each target question was embedded among 5 filler questions 
and the order of the 2 block (1 target and 5 filler question) was 
randomized across participants. 

Procedure
    Before task started, participants had 1) to finish a consent form, 
2) to read task instruction and ask questions (if they had), and 3) to 
do practice trials. 

   The task began with either the target question of cancer 
population or of Mt. Ali height. Following with 5 filler questions, the 
alternative target question was presented which was followed by 
the other 5 filler questions also. After all the 12 question being 
answered, participants were given a computerized questionnaire 
and were asked 1) to guess the purpose of the task, 2) to rate their 
knowledge about the 2 target questions in a 9 point scale, and 3) to 
rate others' knowledge about the 2 target questions as well. 

Methods

    Estimations from participants with knowledge above midpoint were 
excluded before analysis (Wilson et al., 1996). For the question of 
"the expected number of student getting cancer" (figure 1, left), the 
mean estimations of experimental and control groups are 3289 (SD = 
3731) and 3561 (SD = 5491) respectively. For the question of " the 
height of Mt. Ali" (figure 1. right), mean of experimental group is 3235 
(SD = 1002), and of control group is 2922 (SD = 707). Two t-tests for 
each target question were proceeded, but neither revealed significant 
difference between experimental and control groups (ps>.05). 

Results

     Our failure in repliacting Wilson et al. (1996) confirms the study of 
Brewer and Chapman (2002) in that they did not replicate Wilson et 
al. neither and thus they suggested that any trivial changes will 
eliminate the effect. In the task of our study, in fact, there were indeed 
some changes compared to that of Wilson et al. (see table 1).

    It is worthwhile to notice that the SD in our data are unexpected 
large. Thus, it is likely that our data might be biased by some 
participants who gave unreasonable estimations.  This problem was 
also shown in our other anchoring studies, even if we had tried to 
emphasize accuracy or to increase participant's incentive (e.g. Yen, 
Chen, Wang, & Chang, 2006). Therefore, finding a way to avoid 
biases from these unreasonable estimations, and exploring the 
relation between the questions with large SD (low knowledge) and the 
anchoring effect, are suggested in future explorations.  

Discussion
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Figure 1 Mean and SD of the estimation of "the expected number of student who will get cancer" (left) 
and of "the height of Mt. Ali" (right) .

 The Present Study Wilson et al. (1996)

Anchor  Only one number for each target 

question 

A series of num bers (4421-4579)  

Copying 
Procedure 

Copy a number presented on the screen

 

Copy the numbers on the paper side  

Task Purpose 1) To investigate undergraduate  

general knowledge 

2) Did not explain about copying 

To investigate people's personality  

through handwriting

Practice Trials Yes No 

 

Table 1 Comparison between the task in present and in the original study.
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-

   Subliminal anchoring effect which was first reported in Mussweiler and 
Englich (2005) could not be replicated in the present study. Based on the 
self-reported thinking processes of the target anchoring question (i.e., 
how many Asian countries are there in the United Nations?), we found 
that more than half participants gave estimations through counting Asian 
countries they remembered. Thus, the reason why anchoring effect was 
not observed might result from that counting is a process which involves 
accessing direct knowledge of the answer, therefore it may be less 
influenced by the anchor we provided.

Abstract

   Subliminal anchoring effect was reported by Mussweiler and Englich 
(2005). In their study, an anchor number was subliminally presented 10 
times while participants pondered for the answer of a target question. 
They found that the anchor biased participants' estimation even when it 
was presented only 10 ms (study 1) or 33 ms (study 2). By creating a 
lexical decision task after the anchoring task, Mussweiler and Englich 
demonstrated that concepts consistent with the anchor were processed 
faster after the anchoring task. Thus, a conclusion was made that the 
anchoring effect may be resulted from the increasing of selective 
accessibility of the anchor-consistent  knowledge.

Background

   We replicated the experiment of Mussweiler and Englich (2005) for the 
reason that it is necessary to check if the effect observed by them is 
stable before the start of our other studies in which we are planning to  
explore the mechanism of subliminal anchoring effect.

Purpose

Participants
   Forty-six undergraduate students (42 remained in analysis) participated 
and were randomly assigned to high (n=22) or low (n=20) anchor group.

Materials
   Since the original two target questions (i.e., (1) what is the annual mean 
temperature in Germany, and (2) How many Euros does a midsize car 
cost on average?) are not appropriate to Taiwanese participants, another 
target question was conducted in this study, i.e. how many Asian 
countries are there in the United Nations? 

   In addition to the target question, 5 filler questions were also 
conducted and were presented following the target question.

Procedure
   The task (see figure 1) began with a fixation point in the center of the 
computer screen for 1200 ms. Participants were asked to focus on the 
position of fixation point throughout the task. The target question was 
then presented for 3 s and 60 varying fixation strings (e.g., #£]$and¡±?# ; 
each lasting 1 s) were followed for a total of 60 s. Participants were asked 
to ponder for the answer of the target question during this 60 s period. A 
33 ms anchor, either high (50) or low (10), was presented between each 
6 fixation strings during this period, and this resulted in a totally 10 times 
presentation. After the 60 s period, participants were then asked to give 
estimation to the target question.

Methods

Result

   The procedure we used was almost identical to that used in Mussweiler 
and Englich (2005), however, the effect was not replicated in our study. 
Based on participant's thinking processes, the reason for our failure in 
replication may result from the different processes involved in different 
target questions. In our data, more than half participants gave estimations 
by counting. However, counting might be a less possible process involved 
in the two questions in Mussweiler and Englich (2005). We consider 
counting is a process which involves accessing direct knowledge of the 
answer (e.g. counting each country), therefore it may be less influenced 
by the anchor we provided. 

Discussion

Mussweiler, T., & Englich, B. (2005). Subliminal anchoring: Judgmental consequences and 
     underlying mechanisms. Organizational Behavior and Human Decision Processes, 98, 133-
     143.
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   The task ended after participants finished the target and filler questions. 
Next to that, another related but different task about subliminal anchoring 
was proceeded (not reported here). After the 2 tasks being done, 
participants were given a questionnaire and were instructed to retrieve 
and write down their thinking processes during answering the target 
questions. 

   For increasing the motivation to the task, participants were deceived that 
his/her task performance would be compared to others. Furthermore, they 
were also cheated that the pay of participation would depend on his/her 
performance rank.

Estimation
  Estimations outside ±1.96 SD were treated as outliers and were 
excluded before analysis. The mean estimation of the high anchoring 
group is 16.57 (SD=14.06), and that of the low anchoring group is 17.84 
(SD=10.94) (figure 2). An independent t-test revealed no significant 
difference between low and high anchor groups (t(40)=0.79, ns.).

Thinking Processes 
   The raw data of thinking processes were coded by 2 raters separately. It 
was found that 1) 54.76 % gave estimation by retrieving and counting the 
Asian countries from their memory, 2) 21.43% used some cues (e.g. 
border between countries) to estimate the number, 3) 21.43 % generated 
a referenced-target (i.e. self-generated anchor) and then adjusted from 
that, and 4) 11.90% got the answer by guessing or by their intuition.
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1)1) Fixation Cross_1200 ms

2)2) Target Question (not required to answer)_3000 ms

6)6) Answer Target Question

4)4) Subliminal Anchor_33 ms

3)3) Fixation String_ 1000 ms X 3

5)5) Fixation String_ 1000 ms X 3

3) 3)   5) repeated 9 times5) repeated 9 times

Figure 1 Time schedule of the anchoring task.
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Figure 2 Mean and SD of estimations in high
               and low anchor group


