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Abstract 

When making decisions, people are often exposed to relevant information stemming 

from qualitatively different sources. For instance, when making a choice between two 

alternatives people can rely on the advice of other people (i.e., social information) or search 

for factual information about the alternatives (i.e., non-social information). Prior research in 

categorization has shown that social information is given special attention when both social 

and non-social information is available, even when the social information has no additional 

informational value. The goal of the current work is to investigate whether framing 

information as social or non-social also influences information search and choice in 

probabilistic inferences. In a first study, we found that framing cues (i.e., the information 

used to make a decision) with medium validity as social increased the probability that they 

were searched for compared to a task where the same cues were framed as non-social 

information, but did not change the strategy people relied on. A second and a third study 

showed that framing a cue with high validity facilitated learning to rely on a non-

compensatory decision strategy. Overall, the results suggest that social in comparison to non-

social information is given more attention and is learned faster than non-social information. 
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1 Introduction 

In everyday life people can access information from social and non-social sources 

when making a decision: Suppose you are hiring a new employee. You might make an 

informed decision by reading the applicant’s resume, by consulting prior employers, or 

simply by asking your colleagues for advice. There is good reason to believe that besides the 

validity of a piece of information the source of the information also influences whether it is 

looked up or not. Previous research suggests that social information such as advice receives 

more attention than non-social information of the same validity because people are inherently 

biased towards acquiring, remembering and transmitting social information (Heyes, 2012; 

Mesoudi, Whiten, & Dunbar, 2006). Accordingly, social information is frequently considered 

(Drehmann, Oechssler, & Roider, 2007; Gibson, 2004), even when non-social information is 

available (Smith & Collins, 2009; Sommerfeld, Krambeck, Semmann, & Milinski, 2007). 

Consistently, research in categorization has found that people adhere to social information 

even if it carries no additional informative value (Collins, Percy, Smith, & Kruschke, 2011; 

Puskaric, von Helversen, & Rieskamp, 2016). The goal of the current research is to 

investigate whether framing information as social or non-social also influences information 

search and decision making in probabilistic inference tasks.  

1.1 Social information in decision-making 

Humans have a strong predisposition toward socially transmitted information 

(Rendell et al., 2011). People often attribute a unique value to social information and pay 

more attention to it than to non-social information irrespective of it being communicated by 

real, human individuals or simply being framed as social (Collins et al., 2011; Önkal, 

Goodwin, Thomson, Sinan, & Pollock, 2009; Prombeger & Baron, 2006; Wærn & Ramberg, 

1996). For instance, people tend to trust social information more than factual information 

coming from a non-social source such as information generated by a statistical method. In 
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this vein, Promberger and Baron (2006) found that people were more likely to follow the 

recommendation of a social source compared to the recommendation of a computer 

algorithm. A similar study (Wærn & Ramberg, 1996) showed that the reported trust in social 

sources was much higher compared to non-social ones. Moreover, participants more often 

attributed positive characteristics such as insight and explanatory value to advice coming 

from a social source than they did to a non-social source.  

From an evolutionary perspective a preference for social information can be very 

beneficial: Following social information is adaptive because it removes the necessity to 

explore the problem environment by, for instance, time-consuming trial-and-error learning 

(Henrich & McElreath, 2003; McElreath et al., 2005; McElreath, Fasolo, & Wallin, 2010). 

Indeed, if another person has already invested a substantial effort to solve a problem, 

acquiring this information through imitation or advice can be a cheap and relatively effortless 

alternative (Grüter et al., 2010), especially so when it is difficult or costly to explore an 

environment and gather firsthand experience (Henrich & Boyd, 1998; Henrich & McElreath, 

2003; McElreath et al., 2005). This suggests that people could have a predisposition towards 

considering social information, which can influence how much they rely on this information 

when searching for information and when making judgments and decisions. In line with this 

idea, Collins et al. (2011) found in a classification task that when social and non-social 

information was provided simultaneously, people considered social information even if it did 

not provide any additional insight. Conversely, when both pieces of information were of the 

same type, the redundant piece of information was ignored (see also De Houwer, Beckers, & 

Vandorpe, 2005). Similarly, Önkal et al. (2009) showed that in a forecasting task, advice 

stemming from a human expert received more attention than advice from a forecasting 

algorithm. Furthermore, the advice coming from a social source had a longer-lasting effect on 

forecasts.  



Social influence in probabilistic inference 

	 5

 

Nevertheless, people do not exclusively rely on social information (Franz & 

Matthews, 2010), but also consider information from other sources (e.g. Puskaric et al., 

2016). Moreover, they sometimes underweight social information compared to non-social 

information (Weizsäcker, 2010; Yaniv & Kleinberger, 2000). This raises the question 

whether in a probabilistic inference task, in which people often need to deal with social and 

non-social information, denoting information as social will increase the probability that 

people search for this information and give it a greater weight in the decision process.  

 

1.2 Information search in probabilistic inferences 

Probabilistic inference refers to the process of inferring which of two or more options 

(e.g., different job candidates) has a higher value on a criterion (e.g., candidates’ suitability 

for the open position) on the basis of a number of probabilistic cues (e.g., work experience, 

education, or skills). To explain how people make probabilistic inferences, current research 

has distinguished a multi-strategy and a single-strategy approach (Bröder & Eichler, 2006; 

Busemeyer & Townsend, 1993; Gigerenzer & Todd, 1999; Glöckner & Betsch, 2008; 

Hausmann & Läge, 2008; Lee & Cummins, 2004; Rieskamp, 2006; Rieskamp & Hoffrage, 

2008). A multi-strategy or toolbox approach assumes that humans have a repertoire of 

strategies from which they choose the appropriate strategy depending on the demands of the 

decision task (Gigerenzer & Todd, 1999; Payne, Bettman & Johnson, 1993). Strategies can 

be broadly classified into compensatory and non-compensatory strategy types (e.g., Payne et 

al., 1993). Compensatory strategies such as the weighted additive strategy (WADD) assume 

that people make a decision by weighing and integrating all available information — which 

allows compensating low values on an important cue by high values on less important ones. 

In contrast, non-compensatory strategies such as the take-the-best strategy (TTB, Gigerenzer 
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& Goldstein, 1996) assume that people make a decision based only on the most valid, 

discriminating cue independent of the option’s value on the other cues. Only when a cue does 

not discriminate, is the next most valid cue considered. Past research has shown that people 

can learn to select the best-performing strategy for a specific environment based on outcome 

feedback (Mata, von Helversen, & Rieskamp, 2010, 2011; Rieskamp, 2006; Rieskamp & 

Otto, 2006).  

In contrast, the single-strategy approach assumes that decision makers employ a 

single decision-making mechanism that is adjusted to a given inference problem. Different 

models have been proposed to describe the decision processes within a single-strategy 

approach, with connectionist models and evidence accumulation models featured most 

prominently (Glöckner, 2009; Newell & Lee, 2011). These models capture the observed 

changes in behavior in compensatory or non-compensatory tasks via changes in model 

parameters. For instance, connectionist models assume changes in the weighting of cues 

(Glöckner & Betsch, 2008) and evidence accumulation models assume changes of decision 

thresholds (Hausmann & Läge, 2008; Lee & Cummins, 2004; Newell, 2005). In general, both 

single and multi-strategy frameworks have been shown to account well for empirical data. 

The current work does not aim to test both approaches against each other. Although we use a 

multi-strategy approach in the current paper, we use it purely as a tool to show how framing 

information as social compared to non-social may affect people’s information search and 

their decisions.1 

Past research has shown that people adapt their decision behavior to the features and 

demands of the task. In this vein, it has been shown that people search for less information 

and rely more frequently on non-compensatory strategies when time is scarce, information 

																																																													
1 In a single-strategy framework the changes we observe in “decision strategies” would likely 
be reflected in the decision weights that the cues receive in the social compared to the non-
social condition. 
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search is costly, and information needs to be searched or retrieved from memory, and when 

the cue validities differ strongly (Bröder, 2000; Bröder & Schiffer, 2003; Newell and Shanks, 

2003;	Newell, Weston, & Shanks, 2003; Rieskamp & Hoffrage, 2008; Rieskamp & Otto, 

2006). In contrast, if all information is easily available, people have sufficient time, are in a 

positive mood, and validities are similar, people search for more information and rely more 

frequently on compensatory strategies (e.g., Bröder, 2000; Bröder & Schiffer, 2006; Payne, 

Bettman, & Johnson, 1988; Platzer & Bröder, 2012; Scheibehenne & von Helversen, 2014; 

Söllner & Hilbig, 2013). Furthermore, as well as highlighting different information during 

feedback, the design of the decision display can influence how people represent and solve the 

decision task (Bröder, Glöckner, Betsch, Link, & Ettlin, 2013; Söllner & Hilbig, 2013). Here, 

we aim to investigate whether framing the information about the decision options as social or 

non-social will also affect how people solve the decision task. 

1.3 Social information in probabilistic inference tasks 

So far, there is relatively little research on the use of social information in 

probabilistic inference tasks. Betsch and colleagues (Betsch & Lang, 2013; Betsch, Lang, 

Lehmann, & Axmann, 2014) found in a social decision-making task with children that when 

focusing attention on an advice giver (in this case, different animals) by calling it a personal 

friend, it increased how often the animal was asked for advice and how strongly the advice 

influenced the decision. Studies with adults have studied inferences using different types of 

tasks ranging from asking people to infer which cities have more inhabitants to which 

companies’ stocks bring a higher profit, or which movies will attract more viewers. Although 

some of these studies have provided social cues such as advice from experts (e.g., Ettlin & 

Bröder, 2015; Scheibehenne & von Helversen, 2014) and others have provided non-social 

cues such as indicators of a company’s past performance or information about a city’s 

attributes (e.g., Rieskamp, 2006), to our knowledge no study has examined whether the social 
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nature of cues has a specific influence on the decision process.  

However, there is research in probabilistic inference tasks suggesting that how people 

search for information in the environment is also guided by preexisting concepts about the 

cues (Garcia-Retamero & Dhami, 2009; Garcia-Retamero, Müller, Catena, & Maldonado, 

2009; Garcia-Retamero, Wallin, & Dieckmann, 2007). Accordingly, if people are 

predisposed to give social information a higher weight than non-social information this might 

influence how often they search social compared to non-social information as well as the 

weight this information receives in the decision process. In the following we report two 

studies to test this hypothesis.  

2 Study 1 

In Study 1 participants solved a probabilistic inference task in which they had to infer 

which of two options had a higher criterion value on the basis of six cues that were 

probabilistically related to the criterion. Using a within-subject design we compared whether 

framing all cues as non-social information in comparison to framing only half of the cues as 

non-social information and framing the other half as social information changed how often 

the cues were considered and which option was chosen.  

 

3 Methods 

3.1 Participants 

 Forty participants (23 female, 17 male) with an average age of 25.1 (range 21 - 45 

years) took part in the experiment. We excluded the data of two participants from the 

analysis: one because the experiment had to be terminated prematurely due to technical 

difficulties and one because the participant did not look up a single cue during the task. The 

duration of the experiment was approximately 30 min. 

3.2 Design and materials 
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Participants had to solve a probabilistic inference task, where they had to decide 

which of the two potential job candidates, labeled A and B, would be more suitable for a job. 

They made 60 decisions and in each comparison one of the candidates was more suitable for 

the position. Participants could evaluate the job applicants on the basis of six different cues. 

A positive value on a given cue indicated that the job candidate was more suited to the job. 

Participants were told that by considering the cues, they could increase their chance of 

making a correct inference beyond chance level. The experimental design had one within-

subject factor: The source of information varied between trials. In half of the trials, 

participants were provided with solely non-social information (non-social trials), representing 

different skills of the candidates. In the other half of the trials, the same 30 items were 

presented but three of the six cues were framed as social information, representing the advice 

of hypothetical colleagues of the participant (social trials). To make the task more immersive, 

detailed information about the cues was provided. For instance, it was explained why a 

certain skill is valuable for the job or why a certain piece of advice is useful. The non-social 

cues were (from the most valid to the least valid): Computer skills, mathematical skills, 

organizational skills, manual skills, communication skills, and writing skills. The 

corresponding validities of the cues (0.79, 0.70, 0.65, 0.61, 0.56, and 0.53) were provided to 

the participants and were visible during the whole experiment (see Fig. 1). We implemented 

the social cues in the form of advice from three colleagues of varying expertise, reflected in 

varying cue validities of 0.65, 0.61, and 0.56. The concept of cue validities was explained to 

participants: They were told that by adhering to a cue with a validity of, for instance, 0.65 

they would make a correct inference in 65 of 100 cases where this cue discriminates between 

the two candidates. A summary of the items used in the study can be found in the Appendix 

A in Table A1. The items set was identical to the non-compensatory item set of Study 1 from 

Rieskamp (2006), which was generated by applying an optimization algorithm (i.e., a genetic 
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algorithm) according to following specifications: The items fulfilled the requirement that the 

two strategies — weighted additive (WADD) and take-the-best (TTB) — made unambiguous 

inferences for every item. Second, for half of all items both strategies made identical 

predictions and for the other half they made different predictions. Third, TTB reached an 

accuracy of 83% and WADD reached an accuracy of 60%. Fourth, the cue validities should 

be above 50% and should differ by at least 2 percentage points. Fifth, the validities of the 

cues should be similar in both item sets.	

Recently, Jekel and Glöckner (2016) argued for an alternative way of specifying the 

weights of WADD, so that cues with a relatively low validity should be given much less 

weight. It is of course possible that alternative ways of specifying a decision strategy will 

improve how well the strategy can describe people’s decisions. However, in the present work 

we do not aim for testing the two strategies against each other. In contrast, we solely 

examined whether information presented as social or non-social changes whether people 

make non-compensatory or compensatory decisions and use the two strategies as labels for 

the decision behavior.  

In each trial, participants could look up the information of all six cues by clicking on 

the corresponding icon. All cues and their validities were presented at the top of the screen 

(see Fig. 1). The order in which the cues were presented on the screen varied randomly in 

each of the first 30 trials. In the second block of 30 trials, the cue order was matched with the 

corresponding order in the first block. For 15 items of the first block, three cues were given a 

social framing (i.e., labeled as the advice of colleagues) and the remaining 15 cues were 

framed as non-social. In the second block, the framing order of items containing social and 

non-social cues was reversed. To distinguish the different types of framing, social cues had a 

green border and non-social cues a blue border. When a cue was selected, the corresponding 

values were shown for both job candidates simultaneously. After a cue was selected, the 
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participant had to wait approximately 1 s until the next cue could be selected and the mouse 

was returned to the center of the screen. The order in which the information about the job 

candidates appeared on the lower half of the screen was determined by the order in which the 

cues were selected by the participant. The cue information either was provided in the form of 

an X indicating that the candidate did not possess the corresponding skill, or was not advised 

by the colleague. In contrast, a check mark indicated that the candidate either possessed the 

skill or was recommended by the corresponding colleague. Participants could decide at any 

time during the trial that they had searched for enough information and make a decision by 

clicking on the corresponding job candidate. Participants were told that throughout the whole 

experiment, no feedback would be provided. At the end of the experiment they would be told 

the number of correct inferences made and the total amount of money they had won. 

 

3.3 Procedure 

Participants first provided informed consent to participate in the study. They were 

instructed to infer the better job candidate on the basis of six cues. After finishing the task, 

participants received either 10 Swiss francs or course credit. Additionally, participants could 

gain a bonus of up to 12 Swiss francs, depending on their performance: For each correct 

answer they received 0.20 Swiss francs, for each incorrect answer 0.20 Swiss francs were 

deducted from the bonus. The task was performed on a computer using the software “E-

Prime” (Psychology Software Tools Inc., Sharpsburg, USA). 
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Fig. 1 Screenshot of the task in the social information trials. The available cues and the 

corresponding validities were displayed in random order above the two options A and B. 

Already selected cues were displayed sequentially in the column between option A and B.  

 

4 Results 

In the following, we first report the impact of the information framing on information 

search and thereafter the analysis of participants’ decisions.  

 

4.1 Information search 

First, participants’ information search was strongly influenced by the validities of the 

cues. Most important, the social framing also influenced the information search: The three 

cues that were framed as either social or non-social were looked up more frequently when 

they were framed as social. Table 1 summarizes the average percentage of trials each cue was 

searched for. Fig. 2 summarizes the changes in search from the non-social to the social 
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condition. On average participants searched for 4.2 (SD = 0.9) cues in the non-social trials 

compared to 4.3 (SD = 0.9) in the social trials.   

 

Table 1 

Cue search behavior in Study 1. 

 Non-Social Trials  Social Trials 

 M SD  M SD 

Cue 1 98.1% 5.2  95.5% 13.9 

Cue 2 96.2% 7.9  90.1% 18.3 

Cue 3* 83.9% 19.4  91.6% 14.0 

Cue 4* 59.1% 30.4  67.9% 26.1 

Cue 5* 45.1% 28.9  48.6% 26.9 

Cue 6 38.3% 28.2  36.5% 26.2 

Note. The table shows the average percentage of trials each cue was searched for 

differentiated for non-social and social trials in Study 1. In the table the cues are sorted 

according to their validity, with cue 1 being the most valid cue and cue 6 the least valid cue. 

The three cues marked with * were framed as social or non-social depending on the 

experimental condition. 
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Fig. 2 Difference in how often a cue was acquired in the social condition as compared 

to the non-social condition. The tree cues marked with * were framed as social or non-social 

depending on the experimental condition. The remaining three cues were always framed as 

non-social information. Error bars depict 95% confidence intervals. 

 

To assess the statistical effect of social versus non-social framing on search behavior, 

we performed a logistic mixed effects analysis comparing cue use between social and non-

social trials using the r package lme4 (Bates, Maechler, Bolker, & Walker 2015). We use 

logistic mixed effects analysis in favor of a traditional ANOVA approach, as it is designed 

for binomially distributed outcomes (see Jaeger, 2007), whereas the ANOVA is intended for 

continuous data and leads to issues when analyzing data that are inherently categorical 

(Agresti, 2002). 
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We compared four models of increasing complexity: a) a null model only including 

an intercept and random effects (intercepts) for subjects and items (AIC = 15,120); b) a 

model containing in addition a fixed factor trial type denoting whether a trial contained social 

cues or only non-social cues (AIC = 15,117); c) a model containing in addition the fixed 

factor cue type indicating whether a cue was always framed as non-social information or 

changed frames between conditions (AIC = 14,941); d) a model containing in addition to the 

factors in model c the interaction between the fixed factors trial type and cue type (AIC = 

14,896). P-values were obtained by using chi-square tests to compare the fit between the 

respective models. The analyses showed that including trial type led to a small increase in fit 

over the null model, Χ2(1) = 4.63, p = 0.03, indicating that participants looked up slightly 

more cues in the social than in the non-social trials. Adding cue type in the analysis also 

increased model fit, Χ2(1) = 178.27, p < 0.001, suggesting that on average the non-social cues 

were sampled more often than the social cues — probably reflecting their higher validity. 

Finally, including the interaction of trial type and cue type again improved model fit 

compared to the model without interaction, Χ2(1) = 46.68, p < 0.001, suggesting that the 

between-trial manipulation affected social and non-social cues differently. More specifically, 

in trials where social and non-social information were combined, the three social cues were 

1.45 times more likely to be looked up compared to the trials in which only non-social cues 

were shown. Conversely, the three non-social cues were 1.23 times more likely to be 

considered in the non-social than the social trials. Table 2 summarizes the parameter 

estimates of the statistically best model.  

 

Table 2 

Analysis of search behavior and decision strategy in study 1. 

 Predictor Coef. SE Odds Ratio 
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Information 

search 
Intercept 1.42 0.15 4.18 

 Cue type (0 = Non-social; 1 = Social) -0.81 0.06 0.44 

 Trial type (0 = Non-social; 1 = Social) -0.21 0.06 0.81 

 Trial type × Cue type 0.55 0.08 1.74 

Decision 

strategy 
Intercept 0.46 0.26 1.59 

 Trial type (0 = Non-social; 1 = Social) -0.03 0.13 0.97 

Note: Coefficients, standard error, and odds ratios of the statistically best models in 

experiment 1. N = 38.  

 

4.2 Decision strategies 

Because participants did not receive any feedback and the correctness of the different 

choice options was only constrained by the prediction of the two strategies TTB and WADD, 

the analysis of the performance is less meaningful. Nevertheless, the participants made on 

average 73.9% (SD = 6.5) correct choices in the non-social trials and 72.2% (SD = 6.4) 

correct choices in the social trials.  

To assess whether the different social framing also affected the strategy that people 

selected for their decisions, we determined how well TTB predicted participants’ choices, 

focusing on the items where the two strategies made different predictions. Descriptive data 

showed a general preference for TTB, but no effect of the framing of the cues: In the non-

social trials participants made on average 60.4 % (SD = 12.7) choices corresponding to TTB 

and 39.6 % (SD = 12.7) corresponding to WADD. In the social trials the ratio was 59.8 % 

(SD = 12.4) for TTB and 40.2 % (SD = 12.4) for WADD. This result was supported by a 

logistic mixed effects analysis testing whether trial type (social vs. non-social) influenced 

how frequently TTB predicted participants’ choices. Comparing a model with the factor trial 

type (AIC = 1381) to a null model (AIC = 1383; containing an intercept and random 
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intercepts for subjects and items) showed that including trial type did not lead to a better 

prediction of TTB, Χ2(1) = 0.04, p = 0.84 (see Table 2 for a summary of the model).2 

In sum, the results show that the social versus the non-social framing of the 

information had a strong effect on how the participants searched for the different cues, with 

social cues being acquired more often. However, the social versus the non-social framing did 

not influence the strategy participants employed: In trials where social cues were present, the 

participants were equally likely to use a non-compensatory strategy as when no social cues 

were present.  

 

5 Discussion of Study 1 

The goal of Study 1 was to investigate how framing information as social or non-

social influences the way people make inferences. We found that cues of medium validity 

had a higher probability of being searched when framed as social than as non-social 

information. These results resonate with previous work showing that social information 

receives more attention (Collins et al., 2011; Önkal et al. 2009; Promberger & Baron, 2006; 

Wærn & Ramberg, 1996). Furthermore, in terms of information search they dovetail with 

related work in probabilistic inference showing that putting a cue in the focus of attention, for 

instance by manipulating its salience, increases the probability that it is looked up and will 

affect which option is chosen (Betsch et al., 2014; Betsch & Lang, 2013; Platzer & Bröder, 

2012). However, in contrast to these studies the framing manipulation did not lead to a 

significant change in decision-making behavior. Participants chose the option consistent with 

a non-compensatory decision strategy with a similar probability in the non-social and social 

information trials. One reason why the changes in search behavior did not translate into a 

																																																													

2
	In addition, we ran an analysis that also included which cue discriminated first. This 

analysis indicated no significant influence of this factor on strategy choice and did not change 
the results of trial type.	
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change in decisions could be that we presented participants with the correct validities, which 

may have led them to the same decisions even if the information was looked up differently — 

thus limiting the framing effect. Indeed, some research suggests that social information is 

often considered in a confirmatory fashion and not necessarily taken as independent evidence 

(e.g., Collins et al., 2011; Schrah, Dalal, & Sniezek, 2006). This resonates with findings 

showing that people consider social information, but still put more weight on non-social 

information in situations when the quality of social information is low or uncertain (Biele, 

Rieskamp & Gonzales, 2009; Luan, Sorkin, Itzkowitz, 2004; Yaniv & Kleinberger, 2000).  

If participants’ knowledge of the validities reduced a potential social framing effect, 

then the effect of social information may be stronger if people do not know the exact 

validities of the cues. To test this hypothesis, we conducted a second study in which we did 

not inform participants about the cue validities but used a learning paradigm in which 

participants received feedback about their decisions.  

In addition, we changed which cue was highlighted by social information. One 

limitation of Study 1 is that the effect of social framing is confounded by the diversity of the 

cues: In the social condition, cues stemmed from different sources of information whereas in 

the non-social condition all cues were from the same source of information. Diversity in the 

cues has been shown to lead to more information search and an increased use of 

compensatory decision strategies (Dieckmann & Rieskamp, 2007; Harkins & Petty, 1987). 

Accordingly, it is possible that diversity, rather than the social nature of the cues, caused the 

increase in information search. To disentangle the effect of diversity from the effect of 

framing information as social, in the second study we framed the most valid cue as social — 

and not cues of medium validity as in Study 1. If social information indeed receives more 

attention, participants should focus more on the most valid cue in this task leading to fewer 

cues being searched and more reliance on non-compensatory strategies in the social condition 
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than in the non-social condition. In contrast, according to the diversity hypothesis, 

participants should search for more cues and be more likely to rely on compensatory 

strategies in the social condition, because in this condition the cues stem from more diverse 

sources.  

Furthermore, the effect of framing information as social or non-social in Study 1 

could be confounded by the visual presentation of cues: In the social condition, the social cue 

was made visually distinct form non-social cues by presenting it in a green colored box, 

whereas non-social cues were presented in blue boxes. The effects of visual presentation on 

information search and decision strategies in probabilistic inference are still ambiguous: A 

study by Platzer and Bröder (2012) has shown that presenting cues in a pictorial instead of 

verbal format	influences the retrieval of cues from memory, which in turn had an effect on 

the decision-making strategy people employed. In contrast, a study by Ettlin and Bröder 

(2015) shows that grouping of cues by means of color or special proximity has no effect on 

information search or decision strategy people employ. 

 

6 Study 2 

The goal of Study 2 was (1) to investigate whether framing information as social may 

not only influence search but also affect decisions if participants do not know the cue 

validities, (2) to disentangle the effects of diversity and social information, and (3) to control 

for confound effects elicited by grouping social and non-social cues by color. Using a non-

compensatory decision task (i.e., a task in which using a non-compensatory strategy is 

adaptive), we examined whether framing the most valid cue as social would facilitate 

learning in order to reduce search and to use a non-compensatory strategy in two 

experiments: Study 2A and 2B. 

In Study 2 A, participants again had to solve a paired inference task based on six 
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probabilistic cues that were all framed either as non-social information or as containing social 

and non-social information. In contrast to Study 1, we used a between-subject design, with a 

non-social condition in which all six cues were framed as non-social information and a social 

condition in which the most valid cue was presented as advice from a colleague. In Study 2 B 

we aimed to replicate results from Study 2 A and controlled for the possible influence of 

color on how people approach the decision task: Participants solved an identical paired 

inference task with the exception that we did not use color to distinguish between the social 

and non-social type of cues.  

 

7 Methods: Study 2 A 

7.1 Participants 

 Forty participants (27 female, 13 male) with an average age of 23.6 (range 18 – 49 

years) took part in the experiment; 20 participants were assigned randomly to each condition. 

The duration of the experiment was approximately 25 min. All participants received course 

credit for participation.  

7.2 Design 

Participants had to solve a similar probabilistic inference task to that in Study 1. Here 

the goal was to decide which of two firms would perform better. The task consisted of the 

same 30 items as in Study 1 (see Table A1 in the Appendix A), which were repeated in four 

blocks resulting in a total of 120 trials. The sequence of the items was randomly determined 

in each block. In each comparison one of the options was better. The experimental design had 

one between-subject factor: In the non-social condition, all cues stemmed from the same 

source (non-social information) whereas in the social condition the first cue was framed as 

advice from a coworker and the other five cues as non-social information. Participants could 

evaluate the firms on the basis of six different cues. The most valid cue was labeled 
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“efficiency” in the non-social and “advice” in the social condition (0.79), the second valid 

cue “financial resources” (0.70), the third valid cue “financial flexibility” (0.65), the fourth 

valid cue “capital structure” (0.61), the fifth valid cue “management” (0.56), and the sixth 

valid cue “qualifications of employees” (0.53). A positive cue value indicated that the firm 

possessed this characteristic and was more likely to perform better. Participants were told that 

by considering the cues, they could increase their chance of making a correct inference above 

guessing level. As illustrated in Fig. 3, the cues were depicted at the center of the screen, one 

column containing the cue names and two columns containing cue information for the 

respective objects, with the social cue having a green border and non-social cues a blue one. 

The cue validities were not disclosed to the participants, but cues were ordered according to 

their validities. We ordered cues according to their validities to reduce the complexity of the 

task and to focus on the number of cues people would search. The cue values of both firms 

were hidden initially and could only be uncovered in the order of their cue validities. When a 

cue was selected, the corresponding values were uncovered for both firms simultaneously. 

The cue information either was provided in the form of an X indicating that the firm did not 

have the corresponding feature, or in the case of advice, was not advised. Conversely, a check 

mark indicated that the firm either possessed the feature or was recommended by the advisor. 

Participants could decide at any point in the trial that they had searched for enough 

information and make a decision by clicking on the company logo. After each decision 

participants received feedback whether their decision had been correct. At the end of the 

experiment they were told the number of correct inferences they had made and total number 

of points they had won. 
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Fig. 3 Screenshot of the task in the social condition. In the situation depicted, the 

participant has already uncovered the first cue. Cues were sequentially ordered 

according to their validity and had to be searched in that order. No cue validities were 

displayed. 

 

7.3 Procedure 

Participants first received a consent form printed on paper, in which they agreed to 

participate in the study. Participants were instructed to infer the better firm on the basis of the 

cues provided. After finishing the task, participants received participation credit for 

attendance. Additionally, participants could gain a total bonus of 120 points; for every 20 

points participants had accumulated by the end of the task, they gained 1 piece of candy. The 

task was performed on a computer using the software “E-Prime” (Psychology Software Tools 

Inc., Sharpsburg, USA). 

 

8 Results: Study 2 A 
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We again analyzed whether framing all information as non-social (non-social 

condition) or framing the most valid cue as social information (social condition) influenced 

information search and decisions. 

 

8.1 Information search 

In both conditions, participants searched for fewer cues over the course of the task. In 

the non-social condition participants searched 5 (SD = 1.0) cues on average in the first block 

and 4.3 (SD = 1.1) in the last block. In the social condition the change was from 5.4 (SD = 

0.7) in the first block to 4 (SD = 0.9) searched cues in the last block. Fig. 4 summarizes the 

behavioral results with the number of cues searched per block shown in panel A.  

 

 

Fig. 4 Left panel (A) depicts the average number of cues searched and the right panel (B) 

shows the percentage of choices in line with the prediction of a non-compensatory strategy 

TTB over the course of the task for Study 2 A. Error bars depict 95% confidence intervals. 

 



Social influence in probabilistic inference 

	 24

We performed a linear mixed effects analysis to compare the number of cues searched 

between the conditions, with condition, block (centered) and their interaction as fixed factors 

and random effects for participants (intercept and slopes for block) and items (intercept and 

slopes for condition and block) using the fitlme function of the statistics and machine 

learning toolbox in matlab 2017a (® mathworks) and the Satterthwaite correction for degrees 

of freedom. The analyses shows a significant effect of block, F (1, 38.27) = 11.73, p = 0.001, 

no effect of condition, F(1, 38.10) = 0.01, p = 0.92, and a significant interaction between 

block and condition, F(1, 38)  = 7.02, p = 0.01. As illustrated in Fig.4 panel A, this indicates 

that overall participants looked up fewer cues over the curse of the task, but participants in 

the social condition showed a steeper decline in the number of cues they searched for than 

participants in the non-social condition (see Table 3 for a summary of the fixed effects).  

 

Table 3 

Analysis of search behavior and decision strategy in study 2 A. 

 Predictor Coef. SE Odds ratio 

Information 

search 

Intercept 4.58 0.19 - 

Block -0.23 0.07 0.79 

Condition (0 = non-social; 1 = social) 0.03 0.27 1.03 

Condition × Block  -0.25 0.09 0.78 

Decision 

strategy 

Intercept 1.71 0.39 - 

Block 0.29 0.12 1.34 

Condition (0 = non-social; 1 = social) 0.80 0.38 2.23 

Condition × Block  0.04 0.17 1.04 

 

8.2 Decision strategy 

To investigate participants’ decision strategies we compared the frequency of choices 

in line with the prediction of the TTB strategy in the two conditions. Choice concordance 
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with the TTB strategy increased from 65.7% (SD = 16.3) to 77.3% (SD = 18.7) from the first 

to the last block of the non-social condition and from 66.7% (SD = 12.7) to 86.7% (SD = 7.1) 

in the social condition. To assess whether the social framing of cues had an effect on strategy 

use, we performed a logistic mixed effects analysis examining the frequency with which 

participants decided in line with the prediction of TTB with the same fixed and random 

effects structure.3 The analysis showed significant effects of block, t(4796) = 2.45, p = .01, 

and condition, t(4796) = 2.13, p = .03, but no interaction, t(4796) = 0.22,  p > 0.82, see Table 

3. This shows that participants learned to adapt their decisions to the non-compensatory 

nature of the environment in both tasks, but when the most valid cue was framed as social 

information participants were in general more likely to rely on a non-compensatory strategy.  

Consistent with accelerated choices in line with the prediction of the TTB strategy, 

the percentage of correct decisions also increased from 68.0% (SD = 8.9) to 72.0% (SD 

=12.4) from the first to the last block of the non-social condition and from 69.3% (SD = 8.9) 

to 78.5% (SD = 5.9) in the social condition. Similarly, statistical analyses using whether the 

decision was correct or not as dependent variable also found a strong effect of condition, b = 

1.05, SE = 0.27, t(4796) = -3.84, p < .001, suggesting that participants in the social condition 

performed better, but no effect of block and no interaction of block and condition (all ps > 

.35). 

 

9 Methods: Study 2 B 

9.1 Participants 

 Ninety participants (62 female, 28 male) with an average age of 25.2 (range 18 – 54 

years) took part in the experiment; 45 participants were assigned randomly to each condition. 

One participant was excluded due to aborting the task prematurely and four because they did 
																																																													
3 In this model we also included random slopes for the interaction of condition and block, a model that did not 
converge for the number of cues sampled. A model with the reduced random effects structure (i.e. just 
containing random slopes for the main effects of condition and block) showed similar results as the full model. 



Social influence in probabilistic inference 

	 26

not search for any information in more than 80% of the trials in the last block; the duration of 

the experiment was approximately 25 min. All participants received course credit for 

participation.  

9.2 Design 

Participants had to solve the same probabilistic inference task as in Study 2 A, with 

the exception that cues were presented without a colored border that would distinguish social 

cues from non-social cues. 

9.3 Procedure 

Participants first received a consent form printed on paper, in which they agreed to 

participate in the study. Participants were instructed to infer the better firm on the basis of the 

cues provided. After finishing the task, participants received participation credit for 

attendance or a show-up fee of 15 Swiss francs. Additionally, participants could gain a total 

bonus of 120 points; for every 20 points participants accumulated by the end of the task, they 

gained 1 Swiss franc. The task was performed on a computer using the software “E-Prime” 

(Psychology Software Tools Inc., Sharpsburg, USA). 

 

10 Results: Study 2 B 

Akin to Study 2 A we analyzed whether framing all information as non-social (non-

social condition) or framing the most valid cue as social information (social condition) 

influenced information search and decisions. We excluded all trials in which participants did 

not search for any information from the analysis (about 2% of the trials). 

10.1 Information search 

In both conditions, participants searched fewer cues over the course of the task. In the 

non-social condition participants searched 5.2 (SD = 1.4) cues on average in the first block 

and in the last block. In the social condition the change was from 5.5 (SD = 1.2) in the first 
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block to 5.3 (SD = 1.4) searched cues in the last block. Fig. 5 summarizes the behavioral 

results with the number of cues searched per block shown in panel A.  

 

 

Fig. 5. Left panel (A) depicts the average number of cues searched and the right panel (B) 

shows the percentage of choices in line with the prediction of a non-compensatory strategy 

TTB over the course of the task in Study 2 B. Error bars depict 95% confidence intervals. 

We performed again a linear mixed effects analysis to compare the number of cues 

searched between the conditions.4 We found no effect of block, F(1, 83.85) = 1.71, p = 0.19, 

condition, F(1, 83.96) = 0.37, p = 0.54, or their interaction, F(1, 83.88) = 0.52, p = 0.47, on 

the number of cues searched for suggesting that the number of cues participants searched did 

not change over the course of the experiment and did not depend on the condition they were 

in. See Table 4 for a summary of the full model.  

 

Table 4 

																																																													
4The model did not contain random slopes for items because the model including them indicated 
that they did not vary resulting in convergence problems. Otherwise the same fixed and random 
effects as in the analyses for Study 2A was used. 
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Analysis of search behavior and decision strategy in study 2 B. 

 Predictor Coef. SE Odds ratio 

Information 

search 

 5.36 0.15 - 

Block -0.07 0.06 0.93 

Condition (0 = non-social; 1 = social) -0.13 0.21 0.88 

Block × Condition 0.06 0.08 1.06 

Decision 

strategy 

Intercept 2.13 0.36 - 

Block  0.42 0.08 1.52 

Condition (0 = non-social; 1 = social) 0.03 0.27 1.03 

Block  × Condition -0.28 0.11 0.76 

 

10.2 Decision Strategy 

Over the course of the task, participants in both conditions increasingly adapted to the 

decision environment and used a non-compensatory strategy more frequently. Choice 

concordance with the predictions of the TTB strategy increased from 69.3 % (SD = 13.3) to 

78.2% (SD = 13.7) from the first to the last block of the non-social condition and from 67.6% 

(SD = 12.9) to 82.5% (SD = 13.5) in the social condition. To assess the effect of framing on 

decision making, we performed a logistic mixed effects analysis with the same effects 

structure as in Study 2A examining the frequency with which participants decided in line 

with the prediction of TTB. We again found a main effect for block t(10136) = 5.04, p < 

.001, suggesting that participants adapted to the non-compensatory nature of the 

environment. In contrast to Study 2A we did not find a main effect of condition, t(10136) = 

0.11, p = 0.91, but instead a significant interaction between block and condition, t(10136) = -

2.64, p = 0.008, suggesting that when a cue that was framed as social information participants 

learned faster and to adapt their decisions to the non-compensatory nature of the environment 

(see Table 4).  
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Likewise, the percentage of correct decisions also increased, from 70.1% (SD = 8.3) 

in the first block to 77.6% (SD = 8.5) in the last block in the non-social condition and from 

70.2% (SD = 9.5) to 77.3% (SD = 10.3) in the social condition. Statistical analyses with the 

percentage of correct decisions as dependent variables showed an effect of block as fixed 

factor but no effect of social condition and no interaction of block and condition. 

 

11 Discussion of Study 2 

The goal of Study 2 was threefold: First, we aimed to investigate whether the effect of 

social information may generalize to decisions where validities were not provided and 

participants had to learn to adapt their search and decision strategy to the task by feedback. 

Second, we wanted to test whether the effects of social information in Study 1 were indeed 

caused by social information receiving special attention and not by the increased diversity of 

information in the social condition (Dieckmann & Rieskamp, 2007; Harkins & Petty, 1987). 

Third, we aimed to control for the effect of visual presentation of cues, which could have led 

to potential confounds of social framing by making particular cues more salient.  

 In both studies participants searched for fewer cues over time and made more 

decisions in line with a non-compensatory strategy. This overall learning effect reflects 

previous research showing that people adapt their decision behavior to the learning 

environment leading to less search and more use of TTB in tasks where non-compensatory 

strategies are more advantageous (Mata, von Helversen, & Rieskamp, 2010, 2011; Rieskamp 

& Otto, 2006; Rieskamp, 2006). In addition to the main effect of block we found an 

interaction between condition and block in Study 2 A, indicating that while search decreased 

in both conditions, this learning process was stronger in the social as compared to the non-

social condition. That is, when the most valid cue was presented as social information 

participants learned faster to rely on this cue and to ignore the other cues than when it was 
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framed as non-social information. However, we did not find that framing a cue as social 

affected information search in Study 2 B, in which all cues received the same color code. 

This suggests that highlighting the social cue with another color was important for 

participants to reduce their search. These results deviate from findings by Ettlin and Bröder 

(2015) suggesting little impact of visual presentation on information search. Accordingly, it 

is possible that the combination of social framing with visually highlighting the framed cues 

is important to find effects on information search.  

 Notably, the effects of framing a cue as social on the decision strategy were 

independent of whether cues were highlighted by color or not. In Study 2 A we found that 

overall participants in the social condition made more non-compensatory decisions than 

participants in the non-social condition. In Study 2 B participants in the social condition 

learnt faster to adapt a non-compensatory strategy than participants in the non-social 

condition. This indicates that social cues received larger weight in the decision process — 

independent of whether they were highlighted by color and how many cues were searched. 

These results resonate with previous findings (Ettlin & Bröder, 2015), which suggests that 

visual presentation by grouping of cues through the use of color and spatial proximity has 

negligible effects on strategy use.  

 Regarding the question of whether the diversity of the cues or the social framing has a 

more important influence on cue search, the findings clearly support the idea that social 

information receives more attention (e.g., Collins et al. 2011; Önkal et al., 2009). Moreover, 

our findings resonate with previous literature suggesting that social cues can reduce search, 

because they enable decision makers to discover and to focus on the relevant information 

more quickly (Denrell & Le Mens, 2007; Heyes, 2012; Önkal et al. 2009). Nevertheless, in 

the first block participants tended to search somewhat more in the social than the non-social 



Social influence in probabilistic inference 

	 31

condition, suggesting that diversity could have played a role in the beginning of the task and 

may have contributed to the findings of Study 1. 

Lastly, given that in our task reliance on a non-compensatory strategy was adaptive, 

social information also increased performance. This finding is consistent with a large body of 

literature, which shows that social information supports learning and can lead to better 

learning outcomes (Biele, Rieskamp, & Gonzalez, 2009; Grüter, Leadbeater, & Ratnieks, 

2010; Heyes, 2012; McElreath et al., 2005; Morgan, Rendell, Ehn, Hoppitt, & Laland, 2012;  

Rendell et al., 2010; Rendell et al., 2011). However, it should be noted that the beneficial 

effects of social information could be limited to situations where the effect of social 

information matches the structure of the task. Thus it is possible that framing the most valid 

cue as social might hinder learning in a compensatory decision task.   

 

12 General discussion 

The current work examined how framing information as social or non-social affects 

decision making in a probabilistic inference paradigm. Comparing decision tasks in which all 

cues were framed as non-social information to tasks where some of the cues were framed as 

social and some as non-social information, we found that in Study 1 framing medium validity 

cues as social information increased the probability that they were looked up, but did not lead 

to more compensatory decisions. In Study 2 — where we did not inform participants about 

the cues validities but used a learning paradigm — framing a high-validity cue as social 

information facilitated focusing on this most valid cue and also led to more adoption of a 

non-compensatory decision strategy. The effect is carried by framing of the cues, irrespective 

of the visual presentation of the cues. This suggests that framing information as social can 

increase the probability that the information will be looked up, but whether the information 

also influences decisions may depend on the weight people give the information. Here, our 
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findings indicate that framing information as social does not override information about the 

cues validities, but can impact behavior if people do not know the validities for sure — as 

may often be the case in real decision environments (Yaniv, 2004). Furthermore, our findings 

show that whether framing information as social increases or decreases information search, 

reliance on non-compensatory strategies, and performance, will depend on the cues that are 

enhanced by social framing and the structure of the decision task. To the degree that 

highlighting information by framing it as social matches the structure of the task, it could be a 

tool to improve decision making by drawing attention to the important cues. 

The results of all three studies resonate with research suggesting that social 

information commands unique attention in human decision makers (Mesoudi et al., 2006), 

and as such is perceived as qualitatively different from non-social cues (Collins et al., 2011; 

Önkal et al. 2009; Puskaric et al., 2016; Promberger & Baron, 2006; Wærn & Ramberg, 

1996). In addition, they correspond to related work showing that manipulating the attention 

that decision makers give to cues can change how people search for information and also 

influence the decisions they make in probabilistic inferences (Betsch et al., 2014; Betsch & 

Lang, 2013; Ettlin & Bröder, 2015; Platzer, Bröder, & Heck, 2014; Platzer & Bröder, 2012; 

Söllner & Hilbig, 2013) and related paradigms (Collins et al., 2011; Önkal et al., 2009). 

12.1 Future research 

Future studies should examine how social information specifically influences the 

decision-making process in inference problems. In the current paper we focused on 

examining whether social information leads more likely to a non-compensatory decision 

process in a very broad sense. It is a topic of ongoing research to understand how particular 

strategies are influenced by the inclusion of social information or whether social information 

in probabilistic inference can be better understood when following a single process view such 

as sequential sampling models (e.g., Rakow, Newell, Fayers & Hersby, 2005).  
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12.2 Conclusion 

 In sum, the two studies show that framing cues as social information can change how 

these cues are treated in the decision process. The studies suggest that social cues receive 

more attention than non-social cues and outline when and how framing cues of high or 

medium validity as social will influence information search and choice. In this vein, our 

research integrates research on information framing in probabilistic inference and social 

influence, demonstrating how the unique quality of social information can change the ways 

humans search and use information for their decisions. 
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Appendix A 

Table A1 

Overview of items used in Study 1 and Study 2 

Option A Option B   

Item 
Cue 

1 

Cue 

2 

Cue  

3 * 

Cue  

4 * 

Cue  

5 * 

Cue  

6  

Cue  

1 

Cue  

2 

Cue  

3* 

Cue  

4* 

Cue  

5* 

Cue  

6 
Correct TTB WADD 

1 0 0 0 1 0 1 0 1 1 0 1 1 B B B 

2 0 1 1 1 0 1 0 0 1 0 0 0 A A A 

3 0 0 0 1 0 1 1 0 0 0 0 0 B B A 

4 1 0 0 0 0 1 0 1 1 1 1 1 A A B 

5 1 1 1 0 1 1 1 0 0 0 1 0 A A A 

6 1 1 0 0 0 0 0 1 1 1 0 1 A A B 

7 1 0 0 1 0 0 0 0 1 1 1 1 A A B 

8 1 0 1 0 0 1 0 1 1 1 1 1 A A B 

9 1 0 0 0 1 1 1 1 1 1 0 0 B B B 

10 1 0 0 0 1 1 1 1 0 1 1 1 B B B 

11 1 0 0 0 0 1 1 1 1 1 0 1 B B B 

12 0 1 1 1 0 0 1 0 1 0 0 0 A B A 

13 1 0 0 0 1 0 1 1 1 1 1 0 B B B 

14 0 1 1 1 1 1 1 1 0 1 0 0 A B A 
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18 0 1 0 0 0 0 0 1 1 1 1 0 B B B 

19 1 0 0 0 0 1 0 0 1 1 1 1 A A B 

20 0 1 0 1 1 1 1 1 0 0 1 0 B B A 

21 1 0 1 1 1 1 1 1 0 1 1 0 A B A 

22 0 1 1 0 0 1 0 1 0 1 1 1 B A B 

23 1 0 0 0 0 0 1 1 1 0 1 1 B B B 

24 0 0 0 0 1 0 0 1 1 1 1 1 B B B 

25 0 1 0 0 1 1 1 0 0 1 0 0 B B A 

26 1 0 0 0 0 0 0 0 1 0 1 0 A A B 

27 1 1 1 1 1 0 1 0 0 0 0 0 A A A 

28 0 1 0 1 0 1 1 0 1 0 0 0 B B A 

29 1 1 1 1 0 1 1 0 0 0 0 1 A A A 

30 0 1 1 1 0 1 1 0 0 1 0 1 B B A 

Note: Items used in both studies. A cue value 1 signifies that the option has the (positive) feature while a 0 indicates that it does not. 

All items have been presented twice and in random order within each block for a total of 60 trials. The cues marked with an * were 

presented as social information on every second trial. 

  

 


