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Abstract 

We investigated whether 20 emotional states, reported by 170 participants after participating in a 

Trust game, were experienced in a patterned way predicted by the “Recalibrational Model” or 

Valence Models. According to the Recalibrational Model, new information about trust-based 

interaction outcomes triggers specific sets of emotions. Unlike Valence Models that predict 

reports of large sets of either positive or negative emotional states, the Recalibrational Model 

predicts the possibility of conflicted (concurrent positive and negative) emotional states. 

Consistent with the Recalibrational Model, we observed reports of conflicted emotional states 

activated after interactions where trust was demonstrated but trustworthiness was not. We 

discuss the implications of having conflicted goals and conflicted emotional states for both 

scientific and well-being pursuits. 
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1. Introduction 

We have investigated whether 20 emotions, reported by 170 participants after completing 

a Trust game and learning of its outcome, were experienced in a patterned way that conforms to 

predictions of the “Recalibrational Model” or predictions of Valence Models (e.g., Lang et al. 

1993, 1994; Clore, Ortony, and Foss 1987; Ortony, Clore, and Collins 1988; Russell and Carroll 

1999; Kuppens et al. 2012). The Recalibrational Model predicts the activation (or arousal) of 

emotions according to several dimensions (short-sighted, long-sighted, positive, negative, 

interpersonal, and intrapersonal) while Valence Models often predict the activation of emotions 

according to a positive-negative affect dimension alone. The Recalibrational Model is also 

distinguished from the Valence Models in that it predicts the possibility of conflicted emotional 

states. 

The first part of the Recalibrational Model (1.1 in Figure 1), untested by this study, 

describes how the relative calibration of “short-sighted” (V), and “long-sighted” (U) programs 

ultimately determines Investor and Trustee behavior propensity when individuals are confronted 

with a Trust game choice dilemma. The relative power of these programs determines the extent 

to which an individual’s behavior in a trust-based interaction trades off the short-sighted goal 

(opportunism) for the long-sighted goal (developing a trust-based exchange relationship). 

The second part of the model (1.2 in Figure 1), in which the integration of new 

information (from trust-based decisions and interaction outcomes) triggers emotions, is the focus 

of this study. According to the Recalibrational Model, emotions acting jointly in five sets to 

recalibrate the operation of short-sighted and long-sighted programs in both self and others are 

triggered by new information about Trust game outcomes. These sets of emotions 

computationally identify and respond to the presence of specific adaptive problems based on 

Trust game decisions and outcomes.  

A third part of this model (1.3 in Figure 1), untested with this research, specifies the 

kinds of targeted recalibration effects (i.e., “positive” upregulation and/or “negative” 

downregulation of short-sighted and long-sighted programs) that we expect activated emotions to 

encourage, resulting in changes to behaviors in self and others. 

Consistent with the recalibrational functions proposed by our model and the premise of 

competing programs in humans’ conflicted minds, we observed participants frequently reporting 

conflicted emotional states. In particular, participants reported experiencing simultaneously 
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activated positive and negative emotion sets after interactions where trust was extended but 

trustworthiness not demonstrated. For example, investors reported experiencing simultaneous 

activation of emotions in Set 5 (especially guiltiness) and Set 1 (especially contentment) while 

trustees reported simultaneous activation of emotions in Set 4 (especially anger) and Set 2 

(especially pride). States of conflicted emotion activation are not predicted by simpler models 

still de riguer today, such as the bipolar affect Valence Model where activated positive or 

negative emotions are experienced as interdependent negatively correlated opposites (e.g., see 

Lang et al. 1993; Ortony, Clore, and Collins 1988; Russell and Carroll 1999), or the two 

dimensional V-shaped “arousal=affect” models
1
 where it is assumed that arousal reflects either 

the intensity of pleasure or displeasure but never both (e.g., Clore, Ortony, and Foss 1987; Lang, 

1994; Kuppens et al. 2012). 

Below, we report the results of factor analysis and structural equation modeling, 

providing evidence that the multivariate Recalibrational Model significantly outperforms the 

Valence Model when describing the patterned experience of emotions reported after a Trust 

game. These results support the theory that sets of recalibrational emotions are triggered in 

patterned response to the adaptive problems produced by trust-based interactions. 

 

1.1. Trust-Based Decision Dilemmas and Behavior Regulation by Short-Sighted and Long-

Sighted Programs 

When one is confronted with a dilemma, there is an internal conflict over how to pursue 

alternative desired outcomes that cannot be simultaneously fulfilled at their maxima. We study 

such a dilemma modeled by Berg, Dickhaut, and McCabe (1995), which we refer to as the Trust 

game. In the Trust game, an Investor first decides how much of a $10 endowment to send a 

paired Trustee, with the amount sent tripled, and then the Trustee decides how much of the 

tripled investment, or income, to return to the Investor.  

                                                
1 Thayer (1989) proposed that two different types of arousal existed, one positive and the other negative. Similarly, 

the PANAS was designed with some items that contribute to an intended PA scale (designed to assess the 

combination of positive valence and high arousal) and other items that contribute to an intended NA scale (designed 

to assess the combination of negative valence and high arousal). As such, each valenced scale is intended to activate 

according to “arousal=valence”. We appropriated the PANAS approach of surveying emotions but test predictions 

that deviate from expectations of the original assumptions that activation of arousal on one scale is exclusive to 

activation of arousal on the others scale. 
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The Trust game provides both short-sighted opportunity for gaining available resources 

and the possibility of developing the foundations for a trust-based exchange relationship – a 

long-sighted security against the income risks associated with endowment asymmetry (such as 

resulting from the 50% chance of being Investor in this kind of experiment). Short-sighted 

programs evolved to solve the adaptive problem of competition for limited resources with 

fleeting availability by encouraging capture of all resources present before they are depleted, 

foregone, or the possibility of seizing them becomes less certain or riskier. Reliable trust based 

exchange relationships are important securities that buffer against resource shortages and times 

of scarcity associated with risky income (e.g., from hunting, where ‘lucky’ individuals with food 

share with ‘unlucky’ individuals without food, with the expectation of reciprocity when roles are 

reversed). Indeed, laboratory studies have demonstrated that, in response to unsynchronized 

resource availability among individuals in a common environment, people act pre-disposed to 

engage in asynchronous trading relationships (Kaplan et al. 2012).  

We propose that these adaptive problems, modeled by the Trust game, are regulated by 

short-sighted and long-sighted programs (e.g., see Carrillo 1998; Kurzban 2010) in conflict with 

one another (Livnat and Pippenger 2006). The relative calibrations of an individual’s short- and 

long-sighted programs (determined by their unique histories, emotional capital, and present 

demands) regulate individuals’ behavior propensity
2
 in dilemmas such as the Trust game (see 

Figure 1). According to this dual program perspective, the Investor decision trades off his short-

sighted “opportunistic” goal (achieved with earnings from a kept endowment and a maximally 

profitable investment) with his long-sighted “cooperative” goal (achieved by developing an 

exchange relationship in which both trust and trustworthiness are maximally demonstrated). 

Likewise, the Trustee, having received a trust-based multiplied transfer of funds from the 

Investor, must decide whether to pursue her short-sighted program’s goal (by keeping this 

income), or else pursue her long-sighted program’s goal of developing a trust-based exchange 

relationship by returning an amount equal to or greater than what the Investor originally sent and 

thereby demonstrating her trustworthiness. 

 

                                                
2 While we expect individual differences in degree (i.e., variance in relative strengths of regulatory programs or 

emotions), we do not expect differences in kind (i.e., direction of calibrational effects), since we take the existence 

of these programs to be species-typical adaptations. 
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1.2. Recalibrational Functions of Emotions and Prediction of Emotional Experience 

Based on our review of the emotion literature and the functional features of 

recalibrational emotions proposed by Schniter and Shields (2013), we consider 20 emotions that 

cluster into five categories (see Table 1) based on constellations of their shared functional 

features. We chose to classify and predict the twenty emotional states studied because they are 

frequently used in versions of the one-dimensional Positive and Negative Affect Scale (PANAS) 

developed by Watson et al. (1988), and predicted by the Valence Model that we compare to the 

Recalibrational Model.  

Nesse (2004, p.1138) states that, while emotions have been selected for because of their 

ability to solve specific adaptive problems, “...there is no one to one correspondence between an 

emotion and a function. One emotion can serve multiple functions, and one function may be 

served by several different emotions.” Consistent with Nesse, our functional classification of 

twenty emotions yields five unique sets containing multiple emotions that we expect to be 

triggered in concert for common functional purposes (i.e., to facilitate achievement of short- and 

long-sighted program goals). We characterize these functions as positive and negative 

recalibrations, intra and interpersonally targeting short- and long-sighted programs. 

Generally, an adaptationist and functional perspective of emotions (e.g., Tooby and 

Cosmides 1990; Buck 1999; Cosmides and Tooby 2000) argues that emotions facilitate 

behavioral regulation by recruiting the assistance of a number of psychological, physiological, 

and behavioral processes that provide either positive or negative feedback (pleasant and 

unpleasant experience) used in updating the calibration of conflicting internal regulatory 

variables. Pleasant experiences are rewarding and can incentivize approach behavior and 

continuation of the prior behavior or interaction that triggered them (Watson et al. 1999; Carver 

and Scheier 1990). Unpleasant experiences are costly and motivate a change, whether through 

behavior reduction, avoidance, or aggression (Gray 1971). Of the set of twenty emotional states, 

we conjecture that nine [appreciative, happy, content, cheerful, triumphant, inspired, secure, 

proud, believable] are experienced as positive, one [surprise] could be either positive OR 

negative (forming the unique Set 3), and ten [disgusted, jealous, aggravated, frustrated, angry, 

depressed, sad, embarrassed, ashamed, guilty] are negative. 

Emotions are ultimately designed to deal with adaptive problems requiring program 

orchestration (Tooby and Cosmides 1990, Cosmides and Tooby 2000). The optimal calibration 
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Table 4: Structural Loadings and Equation Level Goodness of Fit for Valence  

and Recalibrational Models 
Valence Model Recalibration Model 

Structural 

 

Beta SE R2 

  

Beta SE R2 

PA             S .202 *** (.063) .439 L1 S .180 *** (.056) .427 

 

L .702 *** (.043) 

  

L .691 *** (.044) 

 NA             S -.335 *** (.065) .328 L2 L .644 *** (.068) .415 

 

L -.590 *** (.054) 

 

L4 S -.348 *** (.064) .330 

       
L -.589 *** (.054) 

 

      

L5 L -.199 ** (.082) .039 

Measurement 
Beta/ 

Intercept SE R2 

  

Beta/ 
Intercept SE R2 

Appreciative PA .835 *** (.025) .697 

 

L1 .833 *** (.025) .693 

 

Constant 1.105 

    

Constant 1.135 

   Happy PA .919 *** (.015) .845 

 

L1 .921 *** (.015) .848 

 

Constant 1.408 

    

Constant 1.439 

   Content PA .831 *** (.026) .690 

 

L1 .832 *** (.026) .693 

 

Constant 1.586 

    

Constant 1.614 

   Cheerful PA .876 *** (.020) .767 

 

L1 .873 *** (.021) .761 

 

Constant 1.023 

    

Constant 1.055 

   Triumphant PA .795 *** (.030) .632 

 

L1 .793 *** (.030) .629 

 

Constant 1.044 

    

Constant 1.071 

   Inspired PA .665 *** (.044) .443 

 

L1 .657 *** (.045) .432 

 

Constant .866 

    

Constant .893 

   Secure PA .639 *** (.047) .408 

 

L1 .640 *** (.047) .409 

 

Constant 1.441 

    

Constant 1.461 

   Believable PA .507 *** (.059) .257 

 

L2 .573 *** (.062) .328 

 

Constant 1.373 

    

Constant 1.418 

   Proud PA .658 *** (.045) .433 

 

L2 .743 *** (.057) .553 

 

Constant 1.256 

    

Constant 1.314 

   Disgusted NA .808 *** (.029) .654 

 

L4 .800 *** (.030) .640 

 

Constant 2.107 

    

Constant 2.104 

   Jealous NA .507 *** (.059) .258 

 

L4 .510 *** (.059) .260 

 

Constant 1.875 

    

Constant 1.880 

   Aggravated NA .901 *** (.018) .812 

 

L4 .907 *** (.017) .823 

 

Constant 2.188 

    

Constant 2.198 

   Frustrated NA .885 *** (.020) .782 

 

L4 .889 *** (.019) .791 

 

Constant 2.121 

    

Constant 2.129 

   Angry NA .870 *** (.021) .758 

 

L4 .873 *** (.021) .763 

 

Constant 2.179 

    

Constant 2.185 

   Depressed NA .670 *** (.045) .449 

 

L4 .660 *** (.046) .436 

 

Constant 2.129 

    

Constant 2.124 

   Sad NA .744 *** (.037) .554 

 

L4 .737 *** (.037) .543 

 

Constant 2.114 

    

Constant 2.111 

   Embarrassed NA .430 *** (.066) .185 

 

L5 .679 *** (.049) .461 

 

Constant 1.743 

    

Constant 1.526 

   Ashamed NA .115 

 

(.079) .013 

 

L5 .902 *** (.035) .814 

 

Constant 1.610 

    

Constant 1.714 

   Guilty NA .095 

 

(.079) .009 

 

L5 .816 *** (.038) .665 

 

Constant 1.496 

    

Constant 1.598 

   Note: Standardized beta reported.  Equation level R2 reported for each dependent variable.  

* indicates statistical significance at p < .10, ** significant at p < .05, and *** at p < .01. 

 

 


