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The Influence of Arbitrary Breakpoints on Judgments of Maximum Output 

Abstract 

Consumers often wonder about the product’s maximum output: the highest rotation speed 

of a blender or the best printing quality of a printer. We examine how the number of levels (e.g., 

a blender with 3 vs. 7 speeds) influences judgments of maximum product output. Objectively 

speaking, the number of levels is no more than a set of breakpoints in an already pre-determined 

continuum from the product’s minimum to maximum output. Nevertheless, because of the 

ubiquitous association between number of breakpoints and quantity in daily life, consumers do 

not simply view more levels as a signal of greater precision (i.e., giving consumers more control 

over the possible outputs). They also incorrectly believe that the product has greater power (i.e., 

a higher maximum output), even when such an inference is in conflict with diagnostic attribute 

information (e.g., watts). A series of 5 studies documents the phenomenon, its asymmetric nature, 

and its boundary conditions. Reliance on the inaccurate “more levels-more power” lay theory 

weakens when participants consider a reduction rather than an increase in number of levels, and 

it disappears when the consumer is presented with an explicit relationship between each level 

and its corresponding output value (e.g., level 4: 400 W). 
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Consumers often wonder about a product’s maximum output: the highest rotation speed 

of a blender, the best printing quality of a printer, or the highest temperature of a blow dryer. 

Aware of the persuasive influence of this attribute, companies often capitalize on maximum 

output labels and campaigns (e.g., high-speed blenders, photograph-quality printers, or turbo 

power hair dryers). Despite the ubiquity and importance of this product feature in the 

marketplace, little is known about what influences consumers’ assessment of maximum output.  

A typical retail offering of power-based products includes a range of power levels (e.g., a 

blender with 7 versus a 3 rotation levels). These levels allow consumers to choose from a variety 

of outputs and companies to deal with preference heterogeneity, both across consumers and 

across usage situations. Objectively speaking, the number of levels is no more than a set of 

breakpoints in an already pre-determined continuum from the product’s minimum to maximum 

output. However, consumers may not see it this way. Rather than just viewing more levels as a 

way to improve precision (i.e., give consumers more control over the possible outputs), we 

hypothesize that consumers also view more levels as a signal of greater power (i.e., they 

incorrectly believe that more levels also means higher maximum output).  

In a series of five studies, we find consistent evidence that consumers rely on number of 

levels as an indication of maximum output. This phenomenon takes place across multiple 

product categories and persists in the presence of diagnostic cues in the form of typical product 

information (e.g., power of blenders, airflow of kitchen hood). Reliance on the inaccurate “more 

levels, more power” lay theory weakens when participants consider a reduction rather than an 

increase in number of levels, and it disappears when the consumer is presented with an explicit 

relationship between each level and its corresponding output value (e.g., level 4: 400 W). 

Theoretical background 

Individuals develop and transmit lay theories that help them make sense of the world. 

These lay theories do not need a scientific basis and often reflect core beliefs in a culture 

(Furnham, 1988; Molden & Dweck, 2006). For example, whether an individual holds the belief 

that intelligence is fixed or malleable has an impact on how one deals with failure (Dweck, Chiu, 

& Hong, 1995). Similarly, whether consumers believe that exercise or diet is more effective to 

fight obesity influences their choices and weight (McFerran & Mukhopadhyay, 2013). 

Many lay theories are born out of people’s observations of their environment (Morris, 

Menon, & Ames, 2001). In the context of consumer behavior, researchers have documented A
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several lay beliefs, such as that higher prices signal better quality (Lichtenstein & Burton 1989; 

Rao 2005), tasty food is generally unhealthy (Raghunathan, Naylor, & Hoyer, 2006), and ethical 

products are weaker (Mai, Hoffmann, Lasarov, & Buhs, 2019). Although lay theories are not 

always true, they emerge because consumers often observe such relationships. For example, 

while price is not a perfect indication of quality, higher quality products are generally more 

expensive. Similarly, foods high in sugar generally taste good, but are unhealthy. In this sense, 

some lay theories may be considered adaptive to the extent that they save cognitive resources 

and provide reasonably accurate judgments. 

 

The “more breakpoints equals greater range” lay theory 

 In the current research, we propose that consumers have a lay theory that the number of 

breakpoints in an experience or object is an indication of quantity. Something that is broken in 

more steps or intervals is generally larger or longer than something that has fewer steps or 

intervals. As with may lay beliefs, this expectation is grounded on common observations of life 

events and experiences (Furnham, 1988; Haws, Reczek, & Sample, 2017; Kardes, Posavac, & 

Cronley, 2004). Indeed, many experiences occur with breakpoints. Subway lines have multiple 

stops, books have multiple chapters, degrees have multiple courses, courses have multiple 

classes, videogames have multiple levels, and trains have multiple cars, to name a few. Although 

not a direct indication of duration, a degree with many courses is typically longer than one with 

few, just as a subway line with many stops typically covers a greater distance than one with few 

stops. Consumers have an expectation about the distance between consecutive stops, so more 

stops are likely to indicate an expanded line (greater distance). Thus, it is likely that consumers 

developed the generalizable lay theory that an experience with more breakpoints lasts longer or 

covers a wider range. 

 Once a lay theory is formed, it may be applied in multiple situations (Murphy & Dweck, 

2016; Park & John, 2018), including those where such relationship is not true. In this case, we 

observe an overapplication of the lay theory (Haws et al. 2017; Lichtenstein & Burton, 1989). In 

the present research, we investigate the “more breakpoints equal greater range” lay theory in a 

common setting, namely consumer products that have adjustable output, like microwave ovens, 

kitchen hoods, dishwashers, printers and heaters. Because the association between number of 

breakpoints and length or range is commonly observed in many routine contexts (books, TV A
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series, bus lines, etc.), we expect that consumers will apply this lay theory to this particular 

context: a product with more levels (e.g., a microwave oven with 10 levels) will cover a wider 

range of outputs than one with fewer levels (e.g., a microwave oven with 5 levels), and thus 

achieve a higher maximum output.  

When the lay theory is used 

The first and clearest situation where this lay theory may be applied is when no 

diagnostic information is provided. It turns out that despite the importance of performance and 

maximum output for consumer decisions, output relevant attributes are often unavailable in the 

marketplace. For example, the ideal metric to measure vacuum cleaner strength is airflow, but 

this information is rarely given. The same occurs in other categories like dishwasher, laundry 

machine, dryer, and body massager. Further, the diagnostic information, if available, might not 

be so easy to interpret (e.g., air flow of a kitchen hood). In such categories, where truly 

diagnostic information of product performance is unavailable, not displayed, or hard to 

understand, the number of levels may be particularly influential and become a simple way for 

manufacturers to position a product as a high performer. 

In addition, it is possible that even when an output relevant attribute is given, consumers 

may still not give enough weight to it and be influenced by other cues. For example, for products 

like heaters, microwave ovens and blenders, while power may not be the only attribute that 

determines maximum output, it certainly has a strong influence on it. All else equal, or in the 

absence of further information, a 1000 Watts microwave should generate more heat than a 900 

Watts model.  The number of levels, on the other hand, is uninformative about a product’s 

maximum output. To be clear, we are not suggesting that consumers ignore output-relevant 

attributes and rely solely on number of levels. Rather, we expect number of levels to 

(erroneously) influence judgments of maximum output, in addition to the (accurate) impact of an 

output-relevant attribute, when the latter is present. 

 

Asymmetric Effect of Number of Levels on Range 

In addition to expecting number of levels to increase output range, we further hypothesize 

that this will occur primarily by increasing the maximum output rather than reducing the 

minimum. This is because beginnings in life are typically fixed, while endings are often 

malleable and subject to future developments. This is as true for people’s age as it is for new A
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products. The pioneer of a series of products (e.g., books, movies, smartphones, computers) will 

always be the first, but the last one only holds its position and unavoidably becomes “the second 

latest” whenever a new (and in most cases, better) one is introduced. Thus, expansion typically 

occurs by adding models that increase the series with a higher number (e.g., IPhone, Galaxy, Air 

Jordan) rather than with a lower number (the Star Wars series being a highly unusual case with 

movies 1, 2 and 3 coming after 4, 5 and 6). 

Although these examples refer to series of products, the idea that endings are much more 

malleable than beginnings is quite general (e.g., a person’s age at birth, a baby’s first steps, a 

consumer’s first car, a person’s first trip, etc.). Thus, it is also likely to be spontaneously used 

when consumers think about extra levels—that is, to expect expansion to occur primarily on the 

higher rather than lower end. Thus, if a product has 4 levels and an extra one is to be added, the 

default thinking is to add it on the 5
th

 position rather than in a different position causing a 

rearrangement of the existing levels. By default, levels would be expected to be equally spaced, 

so adding a level in the middle would either lead to uneven differences or require all 

intermediary levels to be shifted. The principal of cognitive economy (Allport 1954; Naylor et al. 

2011) suggests that consumers will more spontaneously rely on the simpler lay theories. 

In sum, our general hypothesis is that additional levels can correctly increase the 

perception of precision but will also incorrectly increase the perception of output by leading 

consumers to interpret the extra levels as capable of also expanding the maximum. 

 

Related phenomena 

To clarify the novelty of the present work and before presenting our studies, it is worth 

clarifying how a few related streams of research overlap with our contribution and predictions. 

Numerosity. Consumers often react to number of units without sufficiently adjusting for 

the size of a unit. For example, a year may be described as 365 days or 12 months, and a duration 

expressed in days is often perceived as longer than one expressed in months (Burson, Larrick, & 

Lynch Jr, 2009; Pandelaere, Briers, & Lembregts, 2011; Pelham, Sumarta, & Myaskovsky, 

1994), as the number (ignoring unit) appears larger (e.g., 30 days vs. 1 month). As in estimation 

of physical distance research, consumers know that one month is the same as 30 days, and thus, 

if both durations are put side by side, they will not be influenced by the different representations. 

In contrast, in our research, consumers do not know the distance between levels in different A
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products. Because they do not know what these levels represent, they cannot simply convert both 

to the same unit to compare. As a result, they are subjected to the proposed effect even when two 

potentially different units are compared side by side. 

Product naming. Gunasti and Ross (2010) find evidence for a “higher number equals 

better” heuristic (see also Shoham, Moldovan and Steinhart 2018 for a more nuanced finding). In 

common with our research is the idea that higher numbers indicate a sense of progression: in 

their case, a more advanced model, in our case, a higher maximum output. There are however at 

least two notable differences. First, because it is a naming convention, this inference is only 

applied when consumers consider two products from the same line. Thus, the numbers in 

PlayStation 4 and Xbox One, or IPhone 8 and Pixel 2, are not used for such judgments. In 

contrast, because ours reflect a more specific lay theory about product functionality, it applies 

equally to comparisons across competing brands. Second, a product could be better in many 

ways, such as aesthetics, ease of use, durability, flexibility, etc. The proposed lay theory in this 

research is specific to maximum output. We do not expect an increase in number of levels to 

have similar effects on aspects unrelated to power-related outcome.   

Meaningless differentiation. There has been a substantial amount of research on beliefs 

based on non-diagnostic features (Brown & Carpenter, 2000; Carpenter, Glazer, & Nakamoto, 

1994). In its first demonstration, participants in Carpenter et al.’s (1994) studies indicated a 

strong preference for products with meaningless features, such as pasta with “authentic Milanese 

style,” CD players with “studio-designed signal processing system” and jackets with “alpine 

class” filling. This line of research shows that consumers tend to infer something positive about a 

feature that is unknown but appears or sounds positive. In this sense, consumers tend to give 

brands the benefit of the doubt, believing in a positive claim that may be hard or even impossible 

to verify (Brown & Carpenter, 2000; Hoch & Deighton, 1989). Although our research also 

reflects an incorrect use of an attribute to predict another, it has two notable differences. First, 

number of levels is meaningful and easily understood as something that gives consumers more 

options of use. Second, as noted, the proposed erroneous belief is specific to maximum output 

rather than a general positive attitude that affects a broader perception of overall quality (i.e., a 

halo effect). We expect number of levels to have an impact on assessment of maximum output, 

but not on unrelated aspects like durability or how aesthetically pleasing a product would be. 
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Overview of studies 

This article presents 5 studies. Study 1 provides initial evidence that consumers rely not 

only on output relevant attributes but also on the number of levels to judge maximum output. 

Study 2 shows that the number of levels has a direct influence on product choice over and above 

increased precision. Study 3 shows that consumers expect levels to primarily increase output 

range through a higher maximum, rather than a lower minimum. Study 4 provides further 

evidence for the asymmetric influence of number of levels on range perception. Study 5 shows 

that the number of levels influences judgments of maximum output but does not affect 

assessments about product characteristics unrelated to power, such as durability and aesthetics. 

Study 5 also investigates the boundary conditions of this phenomenon. It shows that simply 

referring to an output relevant attribute as “maximum output” does not reduce the erroneous 

influence of number of levels. It takes an explicit mapping of each level to an output value (e.g., 

level 4: 400 Watts) to eliminate the effect. 

 

Assumption Check 

 Before testing whether consumers rely on such lay theory, we first examined whether it is 

indeed incorrect to associate maximum output with the number of levels. We collected 

information on the first 100 products listed on Amazon in eight common product categories 

(blender, kitchen hood, hair dryer, microwave, vacuum cleaner, body massager, food mixer and 

laundry dryer). Surprisingly, there was no output relevant information for any of the body 

massagers. None of the vacuum cleaners had airflow information and 61 had no type of power 

information at all (e.g., amps, volts, or watts). As shown in Table 1, there is no clear positive 

relationship between number of levels and power across products in the remaining six categories. 

For instance, whereas there is a positive correlation between number of levels and maximum 

possible output for kitchen hoods, there is a negative correlation for blenders, and there is no 

correlation for microwave ovens, food mixers, and laundry dryers. These results suggest that 

relying on number of levels to assess maximum output is, in objective terms, incorrect.  

 

Table 1 – Correlations between levels and output diagnostic attribute in Amazon products 

 

R N Levels range Products without information A
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Blender -0.35
**

 90 1-16 No power (10)
a 

Kitchen hood .60
**

 98 2-6 No airflow (2) 

Hair dryer .28
*
 98 1-4 No power (2) 

Food mixer 0.04
NS

 95 2-16 No power (3), No levels (2) 

Microwave 0.03
NS

 100 1-11 

 Laundry dryer 0.18
NS

 43 1-8 61 listed, No power (18)
b 

** 
p < .001, 

* 
p < .05, 

NS 
p > .1 

a
No power (10): 10 products did not have power information.  

b
There were only 61 products on the website. We could not find power information for 18 of them. 

 

 

Study 1: The influence of number of levels 

We present participants with pairs of products and ask them to compare them on 

maximum output by indicating which product would achieve the highest, most potent 

performance (product A, B or equal). We predict that, on the one hand, participants will rely on 

the output relevant attribute (e.g., watts for blenders and hair dryers, dpi resolution for printers), 

thereby providing evidence of their knowledge about and willingness to use the diagnostic 

information. However, participants are also expected to incorrectly use the number of levels as 

an input for maximum output judgment. Because we expect consumers to be aware that they are 

using number of levels to judge maximum output, we ask participants to not only indicate the 

product that they expect to have a higher maximum output but also to explain why.  

 

Method 

Sample and Design. Two-hundred and one participants recruited on Mechanical Turk 

completed this study in exchange for a monetary compensation (67% men, Mage = 32.89, SDage = 

9.31). The experiment employed a 3 (target attributes: different output vs. different levels vs. 

different output and levels; between) by 2 (replicates: printer vs. blender; within) mixed design.  

Procedure. Participants were presented with tables comparing two models of a given 

product. Two pairs were used as replicates (blenders and printers). After being exposed to each 

replicate, participants were asked to indicate which model they believed could achieve the 

highest possible output: product A, B, or equal. For each question, there was one correct answer 

as the diagnostic information to answer this question (i.e., information about the watts or dpi) 

was always readily available. After indicating a response option, participants were asked to 
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explain their selection. Finally, participants indicated their age, gender, and educational level 

(less than high school, high school graduate, some college, 2-year college, 4-year college, 

professional degree, doctorate degree).  

Manipulation. Participants were randomly assigned to one of three experimental 

conditions. The to-be-compared products differed on either (1) output, or (2) levels, or (3) both. 

When both output and levels were different, the model with highest output always had fewer 

levels. This way, the diagnostic and non-diagnostic cues worked in opposite directions. For the 

sake of external validity, participants were also presented with other non-focal attributes, which 

were not particularly informative of product output. Descriptions were counterbalanced to 

eliminate any unexpected effects from the non-target attributes. Participants indicated which 

blender could achieve the highest rotation speed and which printer they would rather use for the 

best quality picture. They always had three options: A, B and Equal. See Figure 1 for an example, 

and the Methodological Details Appendix [MDA] for procedure and stimuli. 

 

 

Figure 1 – Stimulus used in the different power, different levels blender condition (Study 1) 

 

Results 

In the same level but different output condition, 75% of participants correctly indicated 

that the model with higher power would indeed achieve higher maximum output and only 17% 

thought the opposite. In contrast, when output was the same, but levels were different (different 

levels/output constant condition), only 26% of participants indicated that the two models should 

achieve the same maximum, while 62% expected the one with more levels to achieve a higher 

maximum. Finally, when levels and output were pitted against one another, 62% correctly relied 

 BLENDER A BLENDER B 

Brand Black & Decker Sunbeam 

Power 440 W 400 W 

Capacity 1 Liter 1.2 Liter 

Number of speed levels 4 7 
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on the output metric, but 33% expected the less powerful product, which featured more levels, to 

achieve a higher maximum. Averages for each replicate are presented in Table 2. 

Because the choice sets differed across conditions, simply comparing choice of model A, B 

or equal is not particularly meaningful. Thus, we analyzed across conditions the proportion of 

participants who chose the normative option (i.e., the product with higher power or resolution in 

the conditions where they differ, and choice of “equal” in the condition where they did not). We 

ran a multinomial logistic analysis with condition (1: Equal power/resolution, 2: Different 

power/resolution and levels, 3 [reference category]: Equal levels) and product category as the 

independent variables. As expected, product category was not significant (χ
2
(1) = .95, p = .33) 

and did not interact with conditions (vs. 1: χ
2
(1) = .16, p = .69; vs. 2: χ

2
(1) = .03, p = .86). The 

proportion of correct answers, however, decreased from 75% in the equal levels condition (3) to 

62% in the different levels and output (2), χ
2
(1) = 5.06, p < .05, and to 26% in the different levels 

condition (1), χ
2
(1) = 60.52, p < .001. The difference between condition 1 and 2 was also 

significant, χ
2
(1) = 32.80, p < .001. We also tested whether education increased the likelihood of 

choice of the normatively correct answer, but it had no impact in any of the conditions (all p 

> .20). 

 

Table 2 – Choice of model with highest maximum output (Study 1) 

  Equal levels Different power and levels Equal power 

 

More 

Power 

Less 

Power 

Equal 

 

More 

Power 

More 

Levels 

Equal 

 

Fewer 

Levels 

More 

Levels 

Equal 

 

Blender 71% 14% 14% 56% 35% 8% 14% 65% 20% 

Printer 79% 19% 3% 68% 31% 2% 10% 58% 32% 

Average 75% 17% 9% 62% 33% 5% 12% 62% 26% 

 

 

Explanation. Two independent coders, blind to the hypotheses, examined participants’ 

justifications to their response. The coders were asked to indicate whether participants referred to 

number of levels, output (power or resolution), or other attributes when explaining their choices. 

Agreement was high (92%) and disagreements were solved by a third coder who independently 

examined the justifications. Justifications based on number of levels increased from 6% when 

only power was different to 22% (χ
2
 (1) = 12.92, p < .001) when output and number of levels A
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were different and reached 44% when output was the same, but the number of levels were 

different (χ
2
 (1) = 14.26, p < .001). Participants’ typical justifications based on the number of 

levels were: “it has more speed levels,” “it has 3 levels higher than A,” “more printing quality 

levels,” “higher number of printing quality levels.” Results are shown in Table 3. 

 

Table 3 – Choice justification (Study 1) 

  Equal levels Different power and levels Equal power 

 
Power Level Other Power Level Other Power Level Other 

Blender 69% 11% 20% 48% 29% 23% 26% 54% 20% 

Printer 69% 0% 31% 61% 15% 24% 29% 35% 36% 

Average 69% 6% 25% 55% 22% 23% 28% 44% 28% 

 

 

Discussion 

These results indicate that consumers correctly understand and use an output relevant 

attribute to assess maximum output, but also incorrectly rely on number of levels for the same 

judgment. Further, the use of the “more levels-more power” lay theory while assessing 

maximum output is a conscious process, and consumers are ready to verbally acknowledge it. 

Our results also suggest that the effect is widespread. At least in a Mechanical Turk sample, we 

found no effect of education. Although the pattern of results was the same across categories, we 

should acknowledge that the printer question referred to choosing a printer for maximum output, 

which is slightly different than indicating which option would have the maximum output. We 

addressed this concern in the subsequent studies. 

 

Study 2: Influence on choice 

In this study, we extent the previous results to assess its impact on choice. Because more 

levels also give more precision, and greater precision can be valuable, it is important to examine 

whether the reliance on the “more levels-more power” lay theory can influence actual product 

preference over and above the impact of precision.   
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Method 

Sample and Design. Participants were 97 members of Mechanical Turk residing in the 

US (59% men, Mage = 37.60, SDage = 11.62), who completed this study for a payment. The study 

employed a 2 (product pairs: with equal vs. with different levels; between) by 3 (replicates: body 

massagers, blenders, printers; within) mixed design. In order to create an incentive for careful 

decisions, we promised that one randomly selected participant would receive a product model 

that s/he selected during the study. 

Procedure. Participants were presented in a sequential order with three pairs of product 

categories: 2 models of body massagers, 2 models of blenders, and 2 models of printers. For 

increased realism, we adapted the stimuli used by Coleman et al. (2017). Pairs of choice options 

were presented in a vivid purchasing context similar to Amazon’s comparison table and each 

model in the pair was presented with several attributes, including the non-diagnostic attribute 

(the number of levels) and a diagnostic attribute (watts for the body massagers and blenders and 

resolution for the printer). After being presented with each pair, participants chose their preferred 

model, and then answered the following three questions: one about maximum output (e.g., 

blenders: “At their maximum level, which model do you expect to achieve the highest blending 

speed? 1=Definitely Super Food, 4=Equal, 7=Definitely Nesco”), one filler question (e.g., 

blenders: “Which model is dishwasher safe?”) and one about variety of output (e.g., blenders: 

“Which model offers more variety of blending speeds? 1=Definitely Super Food, 4=Equal, 

7=Definitely Nesco”). This last one assessed perception of precision. The order of the first and 

third questions were counterbalanced. See Figure 2 for an example and MDA for exact 

procedure and complete stimuli. 

Mediation Controlling for Variety of Output. It is possible that the choice of a model with 

more levels would result not from an erroneous lay theory (e.g., “this model is more powerful”) 

but from people’s preference for greater precision (e.g., “this model gives me more output 

options”). Thus, the logic behind the use of these two measures was to assess the mediating 

impact of maximum output on choice over and above any possible influence of variety of output.  

Number of Levels Manipulation. Two between-subjects conditions were used to 

manipulate the number of levels in the control device. In the equal levels condition, both body 

massagers had 6 levels, both blenders 3 levels and both printers 3 levels. In the different levels 

condition, one body massager had 12 and another had 6 levels, one blender had 10 and the other A
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3 levels, and one printer had 6 and the other 3 levels. Also importantly, the target model in the 

pair (the one to vary the number of levels across conditions) would always have less power or 

resolution than the competing alternative. Take the blender for example. In the equal levels 

condition, the Super Food blender had 3 levels and 715 Watts whereas the Nesco blender had the 

same 3 levels but only 700 Watts. If people are minimally aware that watts is a diagnostic piece 

of information to assess maximum possible output, they should in the equal levels condition 

correctly indicate Super Food as more powerful than Nesco. In the different levels condition, the 

Super Food blender remained with 3 levels and 715 Watts. However, the Nesco blender, which 

had only 700 Watts, now displayed 10 levels. If consumers are incorrectly also relying on the 

“more levels-more power” lay theory to assess maximum output, they could state that Nesco is 

more powerful than Super Food, despite the fact that the opposite is actually true. In other words, 

we set up the experiment to assess (a) the extent to which people know that watts and resolutions 

are diagnostic pieces of information and (b) whether the non-diagnostic information (the number 

of levels) can override it. Further, as already mentioned, our choice measure allowed us to 

investigate the extent which the use of this lay theory could spillover and influence a 

consequential choice.  

Figure 2 – Stimulus for body massager, different levels condition (Study 2) 

 

Results 

 Variety of Output. We converted the 1-7 response scale to a -3 to +3 scale, such that 

negative numbers indicate that the product with objectively less power had greater variety, while 

positive numbers indicate the opposite. Unsurprisingly, participants correctly indicated that there A
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was no difference in terms of variety of output when the models had the same number of levels, 

(Mmassager = .10, SD = .73; Mblender = .14, SD = .80; Mprinter =  -.03, SD = .69; all ps > .30 

compared to 0), while indicating that the model with objectively less power, but more levels did 

offer much more precision (Mmassager = -2.59, SD = .83; Mblender = -2.48, SD = 1.11; Mprinter =  -

2.48, SD = .80; all ps < .001 compared to 0 as well as compared between conditions).   

 Maximum output. As before, we converted the scale to -3 to +3. Positive numbers 

indicate that the more powerful models were indeed perceived as such whereas negative numbers 

indicate that the less powerful models (but with more levels) were perceived as more likely to 

achieve higher maximum output. In the equal levels condition, participants clearly relied on the 

diagnostic information. The models with more watts or resolution were correctly perceived as the 

ones able to attain higher maximum output than the models with fewer watts or resolution 

(Mmassager = 1.02, SD = 1.42; Mblender = 1.04, SD = 1.56; Mprinter = 1.39, SD = 1.44; all ps < .001 

compared to 0). In the different levels condition, however, the effect reversed. The models with 

fewer watts or resolution but with many more levels were the ones perceived as able to attain 

higher maximum output (Mbody massager = -1.44, SD = 1.06; Mblender = -.80, SD = 2.10; Mprinter = -.44, 

SD = 1.94; all ps < .05 when compared to 0 and all ps < .001 when equal and different conditions 

are compared).  

Choice. The choice share of the target body massager increased from 8% to 50% (χ
2
(1) = 

16.95, p < .001) when the number of intensity levels rose from 6 to 12. Similar effects were 

observed for blender (from 39% to 83%, χ
2
(1) = 17.06, p < .001) and printer (from 26% to 61%, 

χ
2
(1) = 11.79, p < .001). The question, of course, is the extent to which this effect is driven 

exclusively by the greater precision or, as we expected, whether the perceived maximum output 

also influenced choice.   

 Mediation. To test whether perception of maximum output was able to explain the impact 

of number of levels on choice beyond the effect of variety perception, we used PROCESS 

(Hayes, 2013) model 4 and included both perception of maximum output and variety as 

mediators. There was mediation for all categories. Critically, perception of maximum output 

contributed to the mediation beyond the mediating effect of variety of output for each product 

category. Actually, for printer, the indirect effect was significant through maximum output (β = 

1.37, SE = .57, 95% CIs: .56 to 2.65) but not significant through variety (β = -.31, SE = 1.14, 95% 

CIs: -2.53 to 1.36). See Table 4 for the mediation results for each category. A
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Table 4 – Mediation results (Study 2) 

 Categories Effect of # of levels through 

perceived maximum output  

(95% CIs) 

Effect of # of levels through 

perceived variety of output  

(95% CIs) 

Direct effect in the 

model  

(SE) 

Blender .78 (.17 to 1.58) 2.24 (.42 to 5.49) -.44 (.95)NS 

Body massager 1.61 (.41 to 4.61) 3.37 (.25 to 6.71) -2.05 (1.62)NS 

Printer 1.37 (.56 to 2.65) -.31 (-2.53 to 1.36)NS .84 (.96)NS 

NS 
non-significant.  

 

Discussion 

Study 2 provides further evidence that higher number of levels increases expectations of 

maximum output. As in Study 1, it should be noted that people correctly understand the 

relevance of watts and resolution, but they also erroneously rely on the non-diagnostic 

information, number of levels, to assess maximum possible output. Reliance on the “more levels-

more power” lay theory, in turn, influences choice over and above the effect of variety of output. 

 

Study 3: Range vs. Maximum Output 

Because beginnings are usually fixed while endings may be temporary, we have reasoned 

that people will perceive additional number of levels as expanding range asymmetrically. That is, 

additional levels should exert a greater influence at the maximum rather than at the minimum 

end of product output. Study 3 addresses this possibility. For the sake of robustness, we test this 

hypothesis across two categories, 6-speed blender and 12-speed bicycle. We expect that, in both 

cases, the effect of number of levels to be asymmetric, such that people will perceive additional 

levels to have a greater influence at the maximum rather than at the minimum end of output 

performance 

 

Method 

 Eighty participants from Mechanical Turk (Mage = 33.05, 51 men) completed this study. 

Participants were asked to consider two pairs of products from the same brand with different A
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levels and indicate the correspondence in terms of maximum and minimum levels. Order of 

questions (maximum, minimum) was counterbalanced. Specifically, participants were first asked 

to consider two blenders: one with six (A) and one with four speeds (B). The speed levels of 

each product were designated as A1, A2, A3, A4, A5, A6, and B1, B2, B3, B4, respectively. 

Participants were asked to indicate which speed in model A would be the closest to level B4 (the 

highest of B) and which speed would be the closest to B1 (the lowest of B). They chose among 

A’s six speeds plus an “I don’t know” option. We included this option to filter out participants 

who did not have any intuition or were presumably unable to understand the question. Following 

the blender questions, they were presented with a similar scenario describing two bicycles: one 

with twelve speeds (A) and one with ten (B) and were asked to answer similar corresponding 

questions. 

 

Results and Discussion 

We eliminated 16 participants who provided inconsistent responses, indicating a 

minimum speed that was equal to or higher than the maximum speed. Seven participants chose “I 

don’t know” for all questions and we were thus eliminated from the analysis. Two participants 

provided incomplete answers, resulting in a sample of 57 or 58 depending on the measure. 

On average, participants expected the highest level of a 4-speed blender to correspond to 

level 5.11 on a 6-speed blender, while the minimum level of a 4-speed blender to correspond to 

level 1.30 on a 6-speed blender. Thus, on average, participants expected that a 4-speed blender 

would have a minimum that is “.30 levels” above the minimum of a 6-speed blender, and 

maximum that is “.89 levels” below the maximum of a 6-speed blender. A t-test indicates that 

the difference in the maximum side was larger than the difference in the minimum side, t(113) = 

4.09, p < .01. Results for the pair of bicycles displayed the same pattern: the maximum speed on 

10-speed bicycle was expected to correspond to level 10.93 on a 12-speed bicycle (1.07 

difference), while the minimum speed on 10-speed bicycle should correspond to 1.46 on a 12-

speed bicycle (.46 difference), t(113) = 3.21, p < .01. 

Another way to look at the data is by comparing the percentage of participants that 

expected change at each end. In the blender category, 60% of participants indicated an 

equivalence in the minimum level (A1 = B1) compared to only 38% that saw an equivalence in 

the maximum (A4 = B6), χ
2
(1) = 6.81, p < .01. Similarly, in the bike category, 57% expected an A
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equivalence in the minimum level (A1 = B1) compared to only 37% that expected an 

equivalence in the maximum level (A10 = B12), χ
2
(1) = 5.54, p < .05. Thus, in both categories, 

more people expected products to start at the same level minimum level than end at the same 

maximum level.  

 

Study 4: Adding vs. removing levels 

We have proposed that more levels signal wider range, but because additional levels 

naturally come in the end (e.g., level 5 after 4), the belief that levels expand range is a more 

spontaneous one. Study 3 provides initial evidence consistent with this intuition. In Study 4 we 

test the hypothesis that this is indeed the default reasoning by presenting participants with pairs 

of products from the same manufacturer and comparing three conditions: control, increasing 

levels (model with more levels comes second) and decreasing levels (model with more levels 

comes first). If participants display a spontaneous expectation of asymmetric range expansion, 

then the increasing levels condition and the control condition should lead to the same pattern of 

results. Encouraging people to think of adding new levels makes no difference because this is 

their default reasoning anyway. However, encouraging consumers to think in terms of reducing 

levels should reduce the influence of the lay theory, as there is no particular level that seems 

natural to be removed. In particular, it would not make sense for a manufacturer to remove the 

maximum output, which is typically the level that is used for performance comparison and 

promotion. For example, if a printer has the capacity to print at a certain quality, and a 

manufacturer decides to reduce printing options, it would be more sensible to remove some 

intermediary or low-quality levels, while keeping the highest quality one. 

Method 

 Participants were 135 members of Mechanical Turk who completed this study in 

exchange for a monetary compensation (58% men, Mage = 33.46, SDage = 9.61). They were 

randomly assigned to one of three conditions (control vs. increasing levels vs. decreasing levels). 

All participants were presented with brief descriptions of two printers from the same 

manufacturer. The printers differed in terms of adjustable printing quality levels (5 vs. 8), but 

had the same resolution (1200 x 1200 dpi). In the control condition, participants read that the 

printers had the same features, except for the number of levels, and were brought to market at the A
cc

ep
te

d 
A

rt
ic

le



 

This article is protected by copyright. All rights reserved 

same time. In the increasing (decreasing) condition, they were first presented with the 5(8)-level 

printer and read that after consumer feedback, the company decided to increase (decrease) the 

number of levels from 5(8) to 8(5). They were then presented with the description of the second 

printer, which was identical to the first except for the number of levels. Finally, they indicated 

which model would be able to print at the highest quality. Participants chose among (1) Printer A, 

(2) Printer B, (3) Equal and (4) Undecided. 

 

Results 

 A multinomial logistic regression revealed a significant effect of condition (χ
2
(6) = 20.74, 

p < .01). Further analyses revealed that the response pattern in the decreasing condition was 

different from the ones obtained in the control (χ
2
(3) = 17.12, p < .001) and increasing conditions 

(χ
2
(3) = 12.29, p < .01). Further, there was no difference between control and increasing 

conditions (χ
2
(3) = 2.54, p = .47). In the control condition, when no indication about the order of 

introduction of the products was revealed, 65% of participants expected the printer with 8 levels 

to achieve a higher quality than the printer with 5 levels. The results were quite similar in the 

increasing levels condition (see Figure 3).  In this case, 59% of participants expected the model 

with more levels to achieve a superior performance (χ
2
(1) = .36, p = .55). However, when 

participants were told that the new model reduced the number of levels from 8 to 5, only 33% 

indicated that the product with 8 levels would achieve the highest maximum quality. This 

percentage is significantly different from both control (χ
2
(1) = 8.92, p < .01) and increasing 

levels (χ
2
(1) = 5.80, p < .05) conditions. Conversely, the number of participants who expected 

both products to have equal maximum printing performance raised from 28% in the control and 

increasing conditions to 47% in the removing condition. There was no difference between 

control (28%) and increasing (25%, χ
2
(1) = .12, p > .50), but there was a significant difference 

between removing and adding (χ
2
(1) = 4.23, p < .05) and a marginally significant difference 

between removing and control conditions (χ
2
(1) = 3.24, p = .07). 

 

Figure 3 – Printer with higher maximum (Study 4) 
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Discussion 

 Study 4 provides further evidence for consumers’ intuitive reasoning that additional 

levels alter range expansion by increasing the maximum possible output. Results were consistent 

with the latter hypothesis as we saw no difference in responses between control and increasing 

levels, but a significant drop in the impact of the “more levels-more power” lay theory in the 

decreasing levels condition. 

 

Study 5: Unrelated features and mapping levels 

We designed Study 5 with two goals in mind. First, we wanted to disentangle the impact 

of the proposed lay theory from a halo effect (i.e., positive impressions about the higher number 

of levels would spill over on other product attributes). Because breakpoints tend to be 

accompanied by increased range, we expect that the results observed so far are due to a “more 

levels-more power” lay theory, rather than “more levels equal better product all around.” To test 

this hypothesis, we ask participants to compare products in terms of maximum output, our focal 

measure, as well as durability and looks (without actually seeing it), two attributes unrelated to 

actual product performance. We should find that number of levels impacts maximum output, but 

not the other measures. 

Second, we wanted to examine the boundaries of the phenomenon by reducing the 

uncertainty regarding the meaning of the attributes. Maybe people fail to realize that the output 
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relevant attribute (e.g., power of 1500 W) actually refers to its maximum. If this is the case, then 

explicitly indicating it may be enough to eliminate the effect. Alternatively, it may be that people 

do not have a clear idea of how number of levels and the output relevant attribute interact. In this 

case, only an explicit mapping of levels to the output would be able to eliminate the impact of 

the number of levels.  

 

Method 

Participants were 152 members of Prolific residing in the UK (Mage = 37.7, 60% 

women). We employed a 3 (format: control vs. maximum power vs. power to level mapping) × 3 

(judgment type: output vs. durability vs. looks) × 4 (product replicate: blender, microwave, 

heater, hood) mixed design, where only the first factor was manipulated between subjects. 

 In all conditions, participants were presented with 4 pairs of products. In the control 

condition, descriptions were presented in tables, where the only attributes were number of levels 

and output diagnostic attribute, which had the same value for both products (e.g., same power). 

For example, in the heater category, as shown in the table below, the products were described in 

terms of power (1500 W) and heating levels (3 vs. 6). In the maximum label condition, the 

participants were presented with the same table but the label “power” was replaced with 

“maximum power” (Figure 4). 

Figure 4 – Stimuli Used in in the Power and Maximum Power conditions (Study 5) 

 

  Heater A Heater B 

Power (vs. Maximum Power) 1500 watts 1500 watts 

Heating levels 6 3 

 

Finally, in the third condition, participants were explicitly exposed to a level to power mapping 

table (Figure 5): 

Figure 5 – Stimulus used in the Level to Power Mapping condition.  

Heater A Heater B 

Level 6: 1500 W Level 3: 1500 W 

Level 5: 1300 W   A
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Level 4: 1100 W   

Level 3: 900 W Level 2: 900 W 

Level 2: 700 W   

Level 1: 500 W Level 1: 500 W 

  

In all three conditions, participants answered the following three questions “At their 

maximum levels, that is, Level 6 of Heater A and Level 3 of Heater B, which model can generate 

more heat?”, “Which model is more durable?” and “Which model is more good looking?” (-3: 

Definitely A…0: Equal…3: Definitely B). The product with more levels was counterbalanced 

across categories. Refer to the MDA for complete materials. 

Results 

A repeated-measures ANOVA revealed a significant 3-way interaction (format × 

judgment type × product replicate), F(12, 894) = 6.18, p < .001. Despite the significant 3-way 

interaction, there was no qualitative difference among the product replicates, as shown in Table 5. 

In order to facilitate the presentation of results, we converted all scales to “-3=Product with 

fewer levels” to “3=Product with more levels”, such that positive numbers indicate the product 

with more levels is superior and negative numbers indicate the opposite. Results aggregated 

across replicates are displayed in Figure 6.  

 

Figure 6 – Perception of maximum output (heat), durability, and looks across conditions (Study 5) 
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Two main conclusions can be drawn. First, there is little, if any, hallo effect. The number 

of levels in the control condition clearly influences power but it has little influence on durability 

or looks. Second, the influence of number levels on power takes place in the control condition 

and in the maximum power condition. It fades away only when we explicit map level to power.  

Detailed analyses across replicates are reported in Table 5.  

 

Table 5 – Estimate (Standard Error) of Impact of More Levels (Study 5) 

    Power     Durability   Looks   Interaction 

 

Control 

 

Maximum 

power 

Power to 

level  

Control 

 

Maximum 

power 

Power to 

level  

Control 

 

Maximum 

power 

Power to 

level  F(4, 298) 

Blender 

 

1.63** 

 (.20) 

1.39** 

(.20) 

.30 

(.20) 

.16  

(.12) 

.16 

(.14) 

.50* 

(.21) 

.37* 

 (.11) 

.31* 

(.12) 

.44* 

(.19) 

8.68** 

 

Microwave 

 

1.24**  

(.18) 

.94** 

(.18) 

.10 

(.18) 

.24*  

(.10) 

.14 

(.16) 

.38 

(.22) 

.33*  

(.14) 

.31* 

(.13) 

.26 

(.20) 

5.71** 

 

Heater 

 

1.10** 

 (.19) 

.78** 

(.20) 

-.02  

(.15) 

.18  

(.10) 

-.02 

(.14) 

.06 

(.21) 

.31*  

(.11) 

.33* 

(.13) 

.10 

(.20) 

4.07* 

 

Hood 

 

1.03** 

 (.17) 

.73** 

(.17) 

.04 

(.17) 

.41** 

 (.14) 

.12 

(.17) 

.26 

(.20) 

.35** 

 (.12) 

.39* 

(.12) 

.20 

(.20) 

3.56* 

 

Average 

 

1.25** 

 (.17) 

.96** 

(.17) 

.11 

(.08) 

.25  

(.09) 

.10 

(.12) 

.30 

(.17) 

.34**  

(.10) 

.34** 

(.12) 

.25 

(.18) 

7.92** 

 

* p < .01, **p < .001 

         

 

 

 

 

In the control and maximum conditions, there was a large levels effect across all 

replicates in the judgments of maximum power. In contrast, in the power to level condition, the 

effect was not observed in any of the replicates. This indicates that the power to level format 

successfully eliminated the number of levels effect. 

For durability judgments, in the control condition, number of levels had a small impact in 

the hood replicate, but no impact in the other replicates. In the maximum power category, there 

was no effect in any of the replicates. Finally, in the power to level condition, we observed a A
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number of levels effect only for blender. At an aggregate level, there was no effect on durability 

in any of the conditions. 

For looks judgments, there was a small effect for all replicates in the control and 

maximum power condition. In the power to level condition, there was an effect only for blender. 

These results suggest that number of levels had an impact, albeit small, on inferences of how 

good a product will look. 

 

Discussion 

 Study 5 sheds additional light on our proposed mechanism accounting for the number of 

levels effect. First, we provide evidence that the effect of the number of levels is mostly directed 

to perceptions of maximum output. Across the four product replicates and the three formats, we 

do observe a small effect of number of settings on perceptions of durability (Mcontrol = .25) and 

looks (Mcontrol = .34). These effects however, are substantially smaller than the one observed on 

perceptions of power (Mcontrol = 1.25). It should be noted that participants had no information 

whatsoever to judge durability or looks, so it may not be completely unreasonable to have an 

expectation that a product with additional features (more levels) could potentially be a better 

product on other dimensions. In contrast, they had relevant information to judge maximum 

output and we still observed a much larger impact of number of levels on this judgment. 

Second, we find that explicitly labelling an attribute as maximum power (or maximum 

airflow) instead of a general “power” did not significantly affect people’s inclination to rely on 

the proposed lay theory to assess maximum output. In contrast, when participants were explicitly 

presented with a mapping of a particular level to its corresponding power (or airflow), we 

observe a complete elimination of the effect. This result suggests that consumers expect both 

power (or airflow) and number of levels to influence maximum output but are not sure how they 

interact. When a table indicates how power and level map into one another, they understand that 

extra levels do not increase maximum output. In line with our expectations, results from Table 5 

suggest that the impact of format on other judgments was more modest. 

In order to assess the difference in impact of format across judgment types we ran a series 

of repeated-measures ANOVA for each replicate. The interaction between format and judgment 

was significant for all replicates as shown in the last column of Table 5. When asked to judge 

maximum power, format had a significant impact for blender (F(2, 149) = 12.12, p < .001), A
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microwave (F(2, 149) = 11.11, p < .001), heater (F(2, 149) = 9.90, p < .001) and hood (F(2, 149) 

= 9.43, p < .001). For each replicate, contrast analyses revealed no difference between control 

and maximum conditions, but significant differences between each of these conditions and 

power to level. When asked to judge durability, format had no significant impact in any of the 

replicates (blender: F(2, 149) = 1.49, NS; microwave: F(2, 149) = .54, NS; heater: F(2, 149) 

= .40, NS; and hood: F(2, 149) = .77, NS). The same was true for judgments of looks (blender: 

F(2, 149) = .18, NS; microwave: F(2, 149) = .06, NS; heater: F(2, 149) = .73, NS; and hood: F(2, 

149) = .45, NS). This analysis indicates that the power to level manipulation had an impact only 

on judgments of maximum power, as hypothesized. 

 

General Discussion
 

While many considerations go into the purchase of a product, perception of maximum 

output is often an important one. In many categories, manufacturers produce products that allow 

consumers to adjust output levels, but typically emphasize what the product can do at its 

maximum level. In this research, we examined consumers’ lay beliefs about the relationship 

between number of levels and output and showed that more levels are often interpreted by 

consumers as a cue for higher maximum output. 

In the absence of output relevant information, it is not unreasonable to expect a product 

with more levels to have a greater output range. Further, because consumers are typically 

interested in the maximum output of a product, they may infer that when a manufacturer adds 

levels to an existing product it does so by expanding the maximum rather than the minimum end 

of the output. In this sense, more levels could be correlated with maximum output. However, 

results from our preliminary study (“assumption check”) suggest that this is not the case. 

Examining products sold on Amazon on several categories, we found scant evidence for such a 

relationship. Regardless of the correlations observed in the marketplace, in the presence of 

typical output relevant information, relying on number of levels to assess maximum output is 

incorrect. Nevertheless, we found it to be quite prevalent in our samples across a variety of 

product categories. Given that Mechanical Turk participants are a reasonable, although not 

perfect, representation of the broader population (Berinsky, Huber, & Lenz, 2012; Paolacci, 

Chandler, & Ipeirotis, 2010), reliance on this overapplication of a lay theory is likely to be quite 

common. A
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Theoretical implications 

We examined the effect of levels in joint evaluations, where products are presented side 

by side, as this is the typical situation that consumers face when buying a product. Indeed, 

research shows that consumers avoid buying products that are presented without at least one 

competitor (Mochon, 2013). Our procedure encourages comparisons and while it may highlight 

the difference in levels, it also highlights the difference (or the lack of it) in the output relevant 

attribute. In many situations investigated in the literature, consumers are presented with a 

product by itself (Hsee, 1996; Hsee & Leclerc, 1998; Mochon, 2013), which makes the notion of 

attribute evaluability particularly important (Hsee, 1996). Some attributes are easy to evaluate on 

their own, as consumers have clear references, but others are hard, and one can only make sense 

of them through comparisons to similar products. Although we have not explicitly examined this 

issue, we suspect that for many products consumers would not have a well-defined frame of 

reference to judge their maximum. In this case, typical output information may be relatively 

uninformative when a product is considered in isolation. In contrast, because number of levels in 

a product are often more visually salient, consumers may have more well-defined expectations 

for it. In this sense, a markedly high number of levels may be particularly influential when 

consumers evaluate a product by itself. For example, fans typically have three levels, so if 

consumers see one with six levels, they may believe it is a strong one by mentally comparing it 

to their internal reference. 

Our work also relates to numerosity research. This literature has examined how numbers 

and units affect perceptions of quantities and probabilities (Burson et al., 2009; Monga & Bagchi, 

2011; Pelham et al., 1994). In particular, researchers have shown that individuals are influenced 

by the magnitude of numbers without adjusting sufficiently to the units. As such, a duration 

expressed in days (small unit; 30 days) is perceived as longer than one expressed in months 

(large unit; 1 month). Levels of output do not really have a clear unit. Furthermore, the units used 

across products may be quite different. For example, levels in product A may be spaced at 10 

units of power, while levels in product B may be spaced at 20, and product C may just have one 

level at its maximum output and nothing else. Thus, rather than considering known units, like 

days and months, in our context, individuals have to deal with unknown or ambiguous units. Of 

course, the fact that an output relevant metric is presented should make the number of levels A
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irrelevant regardless of the unit. In contrast, in our case, a greater difference in number of levels 

is taken as a signal of greater range of output and, in particular, greater maximum output. Thus, 

we show the influence of numerical differences, not due to different units, but due to intuitive, 

but misguided judgment. 

In this set of studies, we did not examine individual differences in propensity to apply 

this lay theory. By definition, those who are more familiar with output metrics should be less 

likely to rely on cues unrelated to output measure. It is thus reasonable to expect this effect to be 

more prevalent among less educated consumers. However, education, at least in terms of 

education attainment, did not moderate the effect. In some exploratory studies not reported in 

this article, we found that those with a high score on the Cognitive Reflection Test were less 

likely to make such mistake, which is expected given that the CRT measures one’s ability to 

resist intuitive, but inaccurate judgments. Using number of levels to predict maximum output it 

an example of such judgments. 

Finally, given that past research has argued that attributes with more levels attract more 

attention than those with fewer levels (Green & Srinivasan, 1990), one could wonder whether 

increased attention could explain the weight given to number of levels. We find this explanation 

unlikely. First, we note that in Study 1, participants not only indicated which product they expect 

to achieve a higher maximum, but also explicitly explained why. Further, comparisons across 

conditions indicate that participants were sensitive to variations in power, indicating that they 

were correctly paying attention to all attributes. Attention would not be able to explain why order 

of introduction had an impact on Study 4, or why the effect varied across conditions in Study 5. 

 

Managerial implications 

These findings carry important implications for companies. Many products allow 

consumers to adjust product output. Our research shows that more than just adding flexibility in 

product usage, consumers also use this feature to assess an unrelated, but important product 

characteristic, namely, its maximum output. Reliance on this lay theory may be particularly 

strong among consumers who have more difficulty understanding product information, perhaps 

those with low numeracy or lacking specific product knowledge. For these consumers, number 

of levels, an easy to understand feature, may be more informative and hence more important than 

power, which is more relevant to a product’s maximum performance but also more difficult to A
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understand. Companies must be aware that, in consumers’ minds, a product with greater potency 

may not be perceived as such if it has few levels. Conversely, products with low potency may 

convey the impression of having a higher maximum output if it has many selectable levels. 

Given that adding levels would typically be less costly than increasing actual output, this may 

prove to be a simple and cheap way to improve product perceptions at the buying stage. 

One could argue that manufacturers of products with superior output should educate 

consumers about diagnostic attributes, such that their advantage is more fully appreciated and not 

diminished by fewer levels. This however may be quite challenging. First, we note that 

participants in our studies were aware of the importance of these attributes. Consumers do know 

that power of blenders, microwave and hair dryers are important to determine maximum output. 

So rather than educating consumers about the relevance of this feature, marketers would have to 

educate them about the lack of importance of levels for judging maximum output. This does not 

seem to be a message that would be simple or interesting to convey. Instead, it may be easier to 

adapt to consumers’ beliefs and use them in the product’s favor.  

Lastly, although the focus of our studies was products with adjustable output levels, a 

similar effect may be present in other contexts. For example, language institutes often provide 

different tests in order to issue certificates representing different levels of knowledge. While 

Cambridge University has 5 certificates from “key” English (KET) to “proficient” English (CPE), 

the City and Guilds of London Institute has 6 such certificates. One would be tempted to 

consider that the maximum certification of the latter assesses a higher level of knowledge of the 

English language. Similarly, compared to an institution that has a single-level course (e.g., digital 

marketing), one may expect that an institution that offers dual-level courses (e.g., digital 

marketing I and II) would lead to a higher level of knowledge at the end of the second course. Of 

course, this may not be true, as the courses in the latter institution may start from a lower point, 

be shorter or just have a slower pace. Nevertheless, any time a product or a service offers 

multiple “output” levels, we are likely to observe an expectation of a larger range and a 

maximum end-state.
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