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Abstract
Research in English and Japanese has shown that impression-formation and attribution
processes can be modeled as stemming from a desire to maximize affective coherence in
linguistic representations of social events. This article describes a replication in the German
language, simultaneously uncovering subtle cultural distinctions. Subjects (N = 1,905) rated
376 nouns, 393 verbs, 331 adjectives, 128 combinations of nouns and adjectives, and 100
short descriptions of social interaction on the three dimensions of the semantic differential
(evaluation, potency, and activity). The data were used to estimate a set of regression
equations that can be used to model impression-formation and attribution. Sample
applications of the model demonstrate its ability to predict the outcome of textbook classics

in experimental social psychology.
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A Model of Language-Based Impression-Formation and Attribution Among Germans

Imagine how a mother plays with her daughter. Great, you may think (or unthinkingly react).
That is one of the things that mothers should be doing with daughters. Unfortunately, life is
not always that much in order, so you might occasionally stumble upon a mother who has just

beat her daughter. Would such an event not make you feel uncomfortable and goad your

mind for an explanation? You might infer the mother to be in a furious emotional state or to

be a violent person. On the other hand, what can you expect a daughter beaten by her mother

to be like? Submissive or uncertain might be good guesses about her personality. To see a

furious mother beat a submissive daughter is certainly still not an enjoyable experience, but

one that may pass your mind without provoking too many questions about the situation.

These introductory predictions about your emotional reactions and cognitive inferences based
upon short descriptions of social actions were derived from a mathematical model of the
affective processing of language that the present paper will deal with. The model was
developed with data from German-speaking subjects, adding empirical evidence to existing
research about language-based impression-formation and attribution in American English
(Averett & Heise, 1987; Smith-Lovin, 1987) and Japanese (Smith, Matsuno, & Ike, 2001;
Smith, Matsuno, & Umino, 1994). The research based upon these models has shown that the
affective structure of the language shaping people’s social cognitions may account for a
variety of social psychological phenomena (for an extensive review see Heise, 2007; for a
short appreciation see Clore & Pappas, 2007). As different cultures have different languages,
precise language-based models of basic social psychological processes allow a greater
sensitivity to the importance of culture in social psychological theorizing (Holtgraves &

Kashima, 2008). The question to what extent impression-formation is an ubiquitous process
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or how much it is shaped by one’s language and culture is of utmost importance. Answering

this question has only begun.

Impression-formation and Attribution

Observing and analyzing other persons’ behavior is an important source of information for
understanding them. According to correspondent inference theory (Jones & Davis, 1965),
people try to infer from an action whether the act itself corresponds to an enduring
personality characteristic of the actor. Along with perceptions of the actor’s freedom of
choice and the intended outcomes of the behavior in question, it is the expectedness of that
behavior that is a key variable for inferring dispositions from acts, according to Jones and
Davis’ theory. In a classic experiment, participants listened to a supposed “job interview”
between a psychologist and an applicant for a job that required an extravert vs. an introvert
personality (Jones, Davis, & Gergen, 1961). The “applicant” acted either consistently or
inconsistently with the role-specific personality descriptions. After listening, subjects were
asked to rate their impressions of the applicant’s “real” personality. They tended to perceive
the answers that violated role expectations for the job as more revealing. Remember the
introductory example to the present paper. One would expect a mother to play with a
daughter; hence, no further inference about the mother’s personality traits would be made. In

contrast, a mother beating a daughter would clearly violate social expectations. Assuming a

violent personality trait of the mother would provide a possible explanation for this violation.

People not only infer personality traits of the actor from a certain action but also
characteristics of the target to which the action is directed. The tendency to disparage victims
of misfortune is a widely known social psychological phenomenon. It is often assumed that

poor people are lazy and that crime victims are careless. Moreover, there seem to be social



A model of language-based impression-formation 5

expectations for the vulnerability to crime for certain roles. Attributions of accountability
depend on those expectations. In an experiment by Jones and Aronson (1973), victims of rape
were faulted the more for the crime the higher their initial social status. If a victim was
presented as “virgin” or “married woman” (high status) she was disparaged more than if she
was believed to be a “divorcee” (low status). Apparently, participants expected the action of
rape to be more consistent with a “divorcee” as the target as compared to a “married woman’.
The expectation of specific actions is not only linked to the social role of the actor, but also to
that of the target. In the introductory example to this article, a daughter was expected to be

played with rather than beaten by her mother.

Language-Based Models of Impression-formation and Attribution

Affect control theory (Heise, 1979; 2007; MacKinnon, 1994; Smith-Lovin & Heise, 1988)
proposes that people rely on the affective structure of the language to determine whether
social expectations are met in specific actions, and, if not, to infer explanatory characteristics
of actors and targets. Osgood, Suci, and Tannenbaum (1957) showed that the 3 dimensions of
evaluation (E; good vs. bad), potency (P; strong vs. weak), and activity (A; lively vs. calm)
constitute an affective space as a structuring principle of the language. They developed the
semantic differential, an instrument to measure the emotional meaning of a given word within
the EPA system, based on antonym scales with contrasting adjectives at each end. In an
extensive cross-cultural research program, Osgood, May, and Miron (1975) gathered
impressive empirical evidence for the contention that the three dimensional structure of the
semantic differential is universal and can be found in virtually any natural language. More
recently, Fontaine, Scherer, Roesch, and Ellsworth (2007) provided yet more evidence for the
ubiquity of evaluation, potency, and activity as the fundamental dimensions of emotional

meaning. In Germany, where the present study took place, semantic differential scales have
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been developed and tested again and again over decades (e. g., Ertel, 1965; Hofstitter, 1959;

Schwibbe, Rider, Schwibbe, Borchardt, & Geiken-Pophanken, 1994; Skrandies, 1998).

In the affect control theory research program, the semantic differential has been used to
compile large affective dictionaries, i. e. databases of the most frequently used words in a
language along with the average evaluation-potency-activity ratings of these words by a
sample of native speakers (see Heise, 2001, for a summary of studies in various languages).
While psychologists use such dictionaries for scaling the emotional impact of stimuli used in
experiments, sociologists have linked them to culture and social structure. For example,
Schneider (2004) could demonstrate that concepts designating authority (such as father,

judge, or president) are systematically rated higher on evaluation by Americans than by

Germans. His conclusion was that a cultural difference exists between the U.S. and Germany
in that Americans generally have more positive attitudes toward power and authority. This
result can be linked to Hofstede’s (1984) research in intercultural organizational psychology.

Hofstede showed that cultures differ in the amount of power distance, the extent to which

power differences are accepted in a given society. In American society, such power
differences are larger than in Germany, as demonstrated by Hofstede’s (1984) power distance
index. Schneider’s (2004) work shows that information about the cultural trait of power
distance seems to be contained in the emotional associations of relevant words. Thus, an
important implication from the work on affective dictionaries is that affective connotations
seem to contain culture specific information about social expectations bound to certain

concepts.

According to affect control theory, people use the affective meaning of words as a source of

information to infer whether a given social event corresponds to cultural norms. When social
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actions are described in ordinary language, these descriptions may differ in the amount of
affective coherence, which can be understood as the mutual goodness-of-fit of all the
connotations involved. Affective coherence can be modelled mathematically using

impression-formation equations, obtained in empirical studies by regressing evaluation-

potency-activity ratings of words in the context of a sample of given events on out-of-context
semantic differential ratings of the same words, available in the affective dictionary (Smith-
Lovin, 1987). The squared Euclidean distance between the affective outcome of a social

event and the initial sentiments toward the actor, behavior, and object (affective deflection)

can be used as a measure of the violation of social expectations (Heise, 2007). A mother

plays with a daughter is a coherent and thus socially expected event because the feeling

toward the mother that results from this event is very similar to the fundamental feeling
toward any mother out of the context of the event. However, the affective impression toward

a mother that has just beat her daughter would be quite different, resulting in a high affective

deflection and a desire for an explanation.

While impression-formation equations model the affective consequences of social events, a
different type of regression equations model the amalgamation of affect resulting from the
combination of concepts. The emotional meaning of a modified social identity such as a
violent mother can be predicted by taking a nonlinear combination of the fundamental

evaluation-potency-activity ratings of the concepts violent and mother. The regression

weights of those equations are derived in empirical studies (Averett & Heise, 1987; Smith et
al., 2001). Derivations of the amalgamation equations can be used to calculate the optimal
EPA vector of a modifying adjective that must be inserted into a given event description in

order to maximize its affective coherence. A violent mother beats a daughter is a coherent
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event because the affective actor impression resulting from it is very similar to the

amalgamated feeling toward a violent mother as such.

Previous Work and Goals of the Present Paper

There is considerable evidence for the ubiquity of the evaluation-potency-activity structure of
affective connotations; however, it is an open empirical question whether impression-
formation and attribution can be modeled in similar ways across cultures. Most of the
existing research in affect control theory has been conducted with English language material
(for a review, see Heise, 2007). Another complete model has been estimated for Japanese,
including impression-formation equations (Smith et al., 1994) and amalgamation equations
(Smith et al., 2001). The research described in the present paper aimed at adding a German
model, extending previous research by Schneider (1989) who has gathered semantic
differential ratings of roughly 800 German words. An additional goal of the present paper is
to demonstrate how the model can be applied to predict the outcome of well-known classic

social psychological experiments that deal with impression-formation and attribution.

Method
Construction of Stimuli
The model consists of an affective dictionary, nine regression equations modeling
impression-formation, and three regression equations modeling amalgamation of affect.
Hence, three types of stimuli (words, event descriptions, and word combinations) had to be

compiled in order to be rated with the Semantic Differential by a German speaking sample.

The affective dictionary contains a total of 1,100 words. Of these, 376 nouns designate social

identities, 393 verbs represent social behaviors, and 331 adjectives denote modifying
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characteristics such as personality traits and emotional states. The selection of words for the
study aimed at including the most important and most frequently used German words in
descriptions of social interaction. A corpus of the most frequent German words, published on
the internet (Universitidt Leipzig, 2007), served as an important resource as well as
translations of MacKinnon’s compilation of social roles (MacKinnon, 1994, chapter 6), and
adjective scale-based dimensional models of personality (Jacobs & Scholl, 2005) and
emotional concepts (Morgan & Heise, 1988; Scherer, 2005). During the rating task, the
words appeared in a grammatical form that implied their potential use in descriptions of
social events: All the nouns were presented with the indefinite article (e.g., eine Mutter [a

mother]), while the verbs appeared with the indefinite pronoun (e.g., jemanden loben [praise

someone]), and the adjectives with an auxiliary verb (e.g. wiitend sein [to be angry]).

In order to estimate the impression-formation equations, the subjects’ semantic differential

ratings of actor, behavior, and object in the context of sample event descriptions (e. g., A

mother beats a daughter.) were assessed. To ensure that the model would reflect actual

impression-formation processes rather than the semantic configuration of the event
descriptions, a balanced design was required. All the possible combinations of positive and
negative values on the evaluation, potency, and activity scales yield eight different
configurations of affective word meaning. Thus, a full factorial design would have required
8% = 512 different types of actor-behavior-object-sentences (Smith-Lovin, 1987). Such a
research design is extremely resource-consuming, given that for each event description, nine
ratings (actor, behavior, object x E, P, A) from at least 25-30 subjects are required (Smith et
al., 1994; Smith-Lovin, 1987). Therefore, a more economical type of design with only 100
sentences was chosen that had proved its methodological robustness beforehand in a similar

study in Japanese (Smith et al. 1994).
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Between cultures, the sentiments attached to certain concepts may differ considerably, even
though the denotative meaning of the concept is identical in the two languages involved
(Heise, 2001). Therefore, in replicating the Japanese design, a match of the affective
configuration of the sentences was sought rather than a direct translation. For example, in the

event A rival plays with the rascal (Smith et al., 1994, p. 137, Nr. 1) a rival as well as the

action of playing are good (E+), strong (P+), and lively (A+), according to the Japanese

affective dictionary, whereas a rascal is perceived as negative (E-), strong (P+) and lively

(A+). To create a similar German event description, words with similar affective
configurations were chosen from Schneider’s (1989) affective dictionary, resulting in the

sentence Ein Athlet (E+ P+ A+) rettet (E+ P+ A+) einen Riipel (E- P+ A+) [An athlete saves

a lout]. The appendix lists English translations of all the sentences used in the design. Each
event was presented to the subjects along with a question designating the part of the sentence

that ought to be rated (e.g., An athlete saves a lout. How do you feel about the lout in this

situation?).

For the stimuli that elicited the in-context ratings for estimating amalgamation equations, a

full factorial design was used. Eight possible types of concepts designating social identities
combined with eight types of modifying adjectives yielded 64 configurations of concept
combinations. There were two stimuli of each type (hence, 128 in total), as one of the
adjectives always referred to an emotional state while another designated a personality trait.

Among the emotion-identity combinations was eine veridrgerte (E- P+ A+) Dame (E+ P- A-)

(an angry lady); an example for the trait-identity combinations is ein bescheidener (E+ P- A-)

Fischer (E+ P+ A-) (a modest fisherman). English translations of all the stimuli can again be
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found in the appendix. The original German stimuli are available upon request from the

author.

Semantic Differential Scales

The ratings were obtained via the internet with SURVEYOR (Heise, 2001), a java applet that
allows the subjects to rate the presented concepts by dragging a pointer along bipolar
adjective scales with the computer mouse. The contrasting adjectives were the same as in
Schneider’s (1989) study (for E: angenehm [pleasant], gut [good], schon [beautiful],
freundlich [friendly] versus unangenehm [unpleasant], schlecht [bad], hésslich [ugly],

unfreundlich [unfriendly]; for P: groB [large], schwer [heavy], stark [strong], kraftvoll

[powerful] versus klein [small], leicht [light], schwach [weak], zart [gentle]; for A: schnell
[quick], gerduschvoll [noisy], bewegt [eventful], lebhaft [lively] versus langsam [slow], still
[quiet], ruhig [calm], trdge [inert]). Skrandies (1998) provides evidence for the orthogonal
evaluation, potency, and activity structure of the very same scales. The middle position on the
scale was labeled neutral and reference positions going outward were labeled with adverbs

like slightly, quite, very, and extremely. Depending on the position of the pointer on the

scale, the ratings were coded with continuous scores ranging from —4.3 for extremely bad,

weak, or calm through O for neutral to 4.3 for extremely good, strong, or lively. For economy,

only one rating per stimulus was obtained for each of the dimensions. Fig. 1 shows how the

stimuli and rating scales were presented to the subjects.

Fig. 1 about here
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Procedure and Sample

There were 1,905 subjects (734 male and 1,171 female) from all over Germany who took part
in the internet based study. The research had been advertised as a “study of language and
emotion” in an extensive campaign including mailing lists from different universities,
weblogs, newspaper reports and radio interviews. Most of the participants (N = 1,029) were
between 20 and 29 years of age, but the sample covered all ages, including N = 129 younger
than 20 and N = 92 older than 60 years. The data from 83 persons (4.4 %) were excluded
from the analysis, as they had indicated that German was not their mother tongue. Interest in
the topic of language and emotion can be considered the subjects’ main motivation for taking
part in the study. There was a 200,- Euro (about 300,- US-$) lottery as an appreciation of

their efforts. The data collection took place between February and October, 2007.

Once a participant had gone through the instructions on the WWW page of the research
project and clicked on the button to start the rating task, the SURVEYOR applet randomly
chose one out of 24 files that each contained 40-42 single concepts, 12-13 sentences, and 5-6
concept combinations. Each participant thus rated about 60 stimuli. The median duration of
the task was 23 minutes. Owing to the random procedure, the exact number of raters per
stimulus ranged from 17 male and 22 female raters to 46 male and 54 female raters. On

average, each stimulus was rated by 29.5 male and 46.4 female raters.

Results
Cultural consensus
The research aimed at assessing the cultural consensus among Germans rather than individual
differences. Therefore, principal component analyses based on g-correlations were conducted
with each of the 24 datasets. Q-correlations indicate to what extent two persons agree on their

ratings of all the items as opposed to r-correlations that are more common in psychological
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research and that refer to the similarity of items. A similar pattern of extracted factors
emerged in all the datasets. One huge factor could be extracted, usually accounting for 50-60
% of the variance in ratings. This factor reflects what all the subjects had in common when
doing the ratings; hence, it can be interpreted as a cultural base underlying the individuals’
judgments (see Romney, Weller, and Batchelder, 1986, on the concept of culture as

consensus).

In psychometric theory, items with a low item-total correlation are usually excluded from the
test in order to enhance reliability. Similarly, subjects whose EPA ratings barely reflect the
common cultural factor may be discarded from the analysis of culturally shared affective
word meaning (Heise, in prep.) in order to get more adequate results. The commonality /2
can be used as a measure of the cultural accuracy of a person’s ratings. Finding a relevant
criterion for discarding a participant’s data from the analysis required considerable trial and
error, but eventually, the reliability of the ratings seemed to be optimal when only
considering subjects with a commonality of at least 42 = 0.30. Accordingly, the data from 202
subjects were discarded, finally resulting in an average of 25.6 male and 37.8 female raters
per stimulus. The affective dictionary that is based on the average evaluation, potency, and
activity ratings of those remaining raters can be downloaded from the internet (Schroder,

2008).

Reliability of the Ratings

Estimations of the reliability of the ratings were derived in an analogy to the concept of split
half reliability from psychometric theory (see Lienert & Raatz, 1994). For each of the 24
datasets, the ratings from randomized subsamples were correlated. To compensate for the

smaller sizes of the subsamples, the correlations were corrected using the Spearman-Brown



A model of language-based impression-formation 14

formula that is employed in psychometrics. The resulting reliability estimates ranged from r
= .95 to r = .99 for evaluation, from r = .76 to r = .98 for potency, and from r = .88 to r =.99
for activity. For the male raters, the median reliability estimates were r = .98 (E), r = .94 (P),
and r = .96 (A). The corresponding median reliability estimates for the female raters were
r=.99 (E), r=.97 (P), and r = .97 (A). The correlations between male and female ratings
were r = .98 (E), r=.92 (P), and r = .93 (A). These are only slightly below the reliability
estimates, what points to a large consensus between men and women about the affective

meaning of words.

Estimating impression-formation equations
There are 9 impression-formation equations: a separate one for evaluation, potency, and
activity for the actor, behavior and object. They have the following general form:

A’ = const. + B1A + B2B + B30 + interaction terms
where, in this example, A’ is the predicted in-context impression of the actor, while A, B, and
O are the out-of-context EPA ratings of actor, behavior, and object, respectively, taken from
the affective dictionary. Additional interaction terms account for psychological subtleties in
the impression-formation process. For example, the term B,O, refers to a principle of
evaluative balance (nice objects should be treated nicely whereas bad objects can be treated
poorly), which can be derived from Heider’s (1946) balance theory. Note that in the
equations, subscript letters e, p, and a denote Osgood’s affective dimensions. For example,

O, corresponds to the potency impression of the object.

The regression weights were estimated using an ordinary least squares routine. The subject’s
average in-context EPA ratings of actor, behavior, and object from the 100 sample event

descriptions served as criteria, whereas the corresponding EPA ratings from the affective
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dictionary were used as predictors. Additional predictors were 27 two-way interaction effects
incorporated into the regression as product terms (like B,O,) and 27 three-way interaction

effects (like A.B,0,)."

The procedure required attention to the issue of multicollinearity as the product terms were
expected to substantially inflate the variance of their components. Therefore, a stepwise
routine was chosen for estimating the equations. Step by step, only those additional predictors
were included into the model a) that were statistically significant (p < .05), b) whose
tolerance value was 1 — r?> .50, and c) that significantly added to the predictive power of the
overall model (p <.01). Tentative estimations of the equations with different routines (SPSS
enter and backwards procedures) yielded very similar results but seemed to be affected
largely by multicollinearity problems. To test for the impact of the semantic configuration of
the sample events on the structure of the equations, the estimation procedure was repeated 3
times with random subsamples of 50 events, resulting in very similar models whose predicted
values had high correlations with the predicted values of the original estimations (.88 < r <
.98; median r = .95). As a consequence, the equations described below can be considered
quite robust and mainly reflecting psychological processes rather than methodological
artifacts. Table 1 lists all the coefficients. The equations were all statistically significant (p <
.001) and accounted for between 61.5 % and 83.3 % of the variance.

Table 1 about here

Among the most important predictors are those that can be interpreted as stability effects.
Good actors retain much of their positive pre-event evaluation, regardless of what happens
during the event. Potent behaviors retain a lot of their original strength, no matter who inflicts

them upon whom, and so forth. These coefficients can be linked to the conservative
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tendencies of the human mind. To a certain extent, people stick to their fundamental feelings
about others even when they perceive contradicting actions. But of course, social behavior
does matter in impression-formation. The equations also point to actors being seen in light of
their actions (and vice versa). Good behaviors make both actors and object persons seem
good. For the prediction of post-event actor potency impressions, the behavior effect even
seems to excel stability (.57*B, as opposed to .39*A,). People perceive those as strong who
behave in a dominant way. Correspondingly, object persons exposed to potent behaviors
seem rather weak in light of the event (-.54*B), vs. .40*0,). The power differential between
actors and objects is of mutual importance for the potency impression: the stronger the actor
is, the weaker is the in-context impression of the object, and vice versa.

Several of the significant interaction terms can be interpreted in terms of psychological
consistency. As Heider’s (1946) balance theory would predict, actors are seen in a better light
if their actions are consistent with the fundamental evaluative feelings associated with
themselves (.05*A.B,) and with the object (.04*B,0,). That is, the effect of the behavior on
the actor impression is moderated by situational expectations. The same is true for the
activity dimension. Performing lively behaviors makes actors seem lively (.52*B,), but less
so, if the actors were already perceived as lively before the act (-.06*AaBa). There are also
some important cross dimensional interaction effects. Acting powerfully on a good person
(like beating a daughter) makes an actor seem much less nice (-.13*B,0,). Playing a major
role in five of the equations, this interaction between behavior potency and object evaluation
seems to be an especially important psychological process in impression-formation among

Germans.
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Estimating Amalgamation Equations
The procedure for estimating the amalgamation equations was essentially the same as for the
impression-formation model. The evaluation, potency, and activity ratings of identity-
adjective combinations were regressed on the evaluation, potency, and activity ratings of the
components. The equations have the following general form:

C’ = const. + Bl + oM + interaction terms
where C’ is the predicted feeling elicited by the concept combination, while I and M are the
EPA ratings of the corresponding words from the affective dictionary, denoting identities and
modifying personality traits or emotional states, respectively. A stepwise ordinary least
squares routine was used to determine the coefficients, allowing for constants, all six main
effects and nine two-way interaction effects.” The equations were all statistically significant
(p <.001) and accounted for between 78.1 % and 86.4 % of the variance. The coefficients of
the resulting amalgamation model are listed in table 2.

Table 2 about here

For all 3 dimensions of the semantic differential, the affective connotations of the modifying
adjective seem to have a more important effect on the amalgamated affect than the emotional
meaning of the noun. Apparently, individualized expectations based on perceived personality
traits and emotional states have greater impact on impression-formation than the mere social
roles. There also some meaningful cross-dimensional main effects (e.g., addition of a potent
modifier reduces the evaluation of the concept combination) and balance effects (e.g. if a

good identity is modified with a good adjective, there is an additional evaluative bonus).
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Sample Applications of the Model
The sum of squared differences between out-of-context sentiments towards, and transient in-
context affective impressions of, the actor, behavior, and object of a social event can be used
as a numerical index of affective deflection in the event description (Heise, 2007):

D= (A -A) + (A" -Ap) + (A’ —Ad)* + (B.” - B + (B, - Bp)?

+(By' - Ba)? + (0" - Oc)* + (0p" - 0p)* + (04" - Oa)?

where A, B, and O denote pre-event EPA ratings of actor, behavior, and object of the
described social action, respectively; whereas A’, B’, and O’ denote the post-event affective

impressions which can be calculated with the impression-formations displayed in table 1.

Affective deflection is inversely related to the expectedness of a social event; hence,
descriptions of events corresponding to social norms should have low D values, whereas

norm violating social actions should result in a high D.

Mothers and daughters. In the introductory example to the present paper, a mother plays

with a daughter. Inserting the average (female) evaluation-potency-activity ratings of mother

(Ac=29,A,=15,A,=0.6), to play with (B, =2.8, B, =0.8, B, =2.2), and daughter (O, =
2.8, 0,=-0.9, 0,=0.9) from the German affective dictionary (Schroder, 2008) into the
impression-formation equations (table 1) and in the deflection equation yields a relatively low

deflection value of D = 2.8. In contrast, the event a mother beats a daughter was introduced

as an example of an affectively incoherent event that stimulates further mental processing in
quest for possible explanations. Substituting the verb to play with to beat (B, =-3.9, B, =2.5,
B, =2.9) in the equations results in a high deflection value of D = 43.8. To facilitate the

calculations, the equations have been incorporated into affect control theory’s INTERACT
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software (Heise, 1997). A German version of INTERACT can be used online at the author’s

.3
personal website.

What kind of mother would beat her daughter? To answer this question using the attribution
model described in the present paper, the amalgamation equations (table 2) must substitute
the actor-designating terms of the impression-formation equations (table 1) and the deflection
equation. The resulting set of equations must be solved for an optimal evaluation-potency-
activity vector of the modifying adjective that allows the deflection to be minimal.
Fortunately, INTERACT can be used to do the necessary calculations. In the example, the
adjective that would minimize the deflection should have average ratings of E =-4.6, P =4.4,
and A = 3.2. No adjective with exactly that profile is contained in the German affective

dictionary. The closest ones (in terms of Euclidean distances) are violent and aggressive (trait

attributions), or irate and furious (emotion attributions). In the same way, the model can be

used to make inferences about the daughter in light of this event, substituting the object-
related terms in the impression-formation and deflection equations with the amalgamation
equations. The resulting suggestions for adjectives to be added to the word daughter in order

to maximize affective coherence are submissive and uncertain (traits), or afraid and fearful

(emotions). It follows that the attribution process during a social event can be modeled
plausibly by computationally maximizing the affective coherence of the event description

within the three dimensional affective space.

Correspondent inference theory. In the classic experiment cited above (Jones et al.,
1961), participants considered only those behaviors of a supposed job applicant during a job

interview as truly revealing that violated introvert vs. extravert role expectations. The
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experiment can be simulated with the present model of language-based impression-formation
as follows. Librarian (A, = 1.0, A, =-1.2, A, =-2.3) and firefighter (A, =2.1,A,=2.5,

A, = 1.8) are used as examples for introvert vs. extravert professional roles, respectively;4
while to watch (B, =-0.3, B, =-0.2, B, = -1.8) and to debate with (B, =1.2, B, =1.7,

B, =2.4) serve as introvert vs. extravert behaviors during the interview. Then, a librarian

watches an interviewer and a firefighter debates with an interviewer are role-consistent

behaviors. According to the present model, the resulting affective deflection values are D =
3.5 and D =4.5, respectively. In contrast, descriptions of the corresponding role-violating

behaviors a librarian debates with an interviewer and a firefighter watches an interviewer

result in much higher deflection (D = 19.4 and D = 14.9, respectively). The latter are
situations where observers can be expected to engage in trait attributions in order to restore

affectively consistent representations of the events.

What therefore are the modifying adjectives that ahould be added to the “job applicants” to
solve the affective incoherence inherent in the role-violating events? INTERACTs trait
suggestions for the librarian, chosen out of hundreds of words in the affective dictionary, are

extremely extravert: adventurous and active; whereas the role-discrepant behavior of the

firefighter can be explained by introvert characteristics like self-conscious and lonesome.

Victim derogation. In the classic experiment by Jones et al. (1973), the amount to which a
supposed victim of rape was devalued by the participants could be predicted by the initial
social role of the “victim”. The German INTERACT software, based on the present model of
impression-formation, can predict the main results of that experiment: a) devaluing a victim
of rape is an effective measure to reduce the affective incoherence inherent in such an event;

b) the higher the initial social status of the victim is, the higher is the extent to which the
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participants devalue her, as a result from greater affective deflection to be resolved. A man
rapes a wife (high status of victim) is an event that involves extreme affective incoherence

(D = 34.9), whereas a man rapes an ex-wife (low status of victim) still involves a lot of

deflection, to be sure, but substantially less of it (D = 22.4). INTERACT suggests the

following trait attributions towards the victim as most probable: despicable and cowardly. It

should be noted that the same attributions are suggested for both the high status and low
status condition of the Jones et al. (1973) experiment. However, this can be explained with
the limited number of words available in the affective dictionary. A more complete sample of
words might well result in more fine-tuned attribution suggestions. The important point is
that the present model correctly predicts the higher need for devaluing the victim in the high
status condition. The desire for affective consistency of linguistic event representations is a

driving force for social sense-making. The event a violent man rapes a despicable woman that

involves trait attributions for both actor and object leaves the observer with only little

unresolved deflection (D = 7.3).

Discussion

The three example applications of the model described in the present article show that
impression-formation and attribution in social situations can be explained parsimoniously by
an underlying mechanism of affective coherence in the linguistic representation of the
situation. As the present research was based on material in the German language, the results
add important evidence for the hypothesis that impression-formation as it is modeled within
the framework of affect control theory (Heise, 1979; 2007; MacKinnon, 1994; Smith-Lovin
& Heise, 1988) is an ubiquitous process. Not only is the evaluation-potency-activity structure

of emotional meaning valid across cultures, as Osgood et al. (1975) and, more recently,
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Fontaine et al. (2007) have shown, but the same seems to be true for the affective dynamics

in the processing of language.

Cross-Cultural Comparison of the Model

The question can be raised as to whether some particularities of the present model in
comparison with existing similar models in American English (Heise, 1991; Smith-Lovin,
1987) and Japanese (Smith et al., 1994) reflect German cultural traits. Before an answer to
that question is attempted, a few critical comments must be made concerning methodological
issues, because valid examination of cross-cultural differences requires strict comparability of
the employed methods. The crucial point here is the semantic configuration of the sample
event descriptions that the model is based upon. Despite all efforts to replicate the design
from the Japanese study (Smith et al., 1994), the exactness of the replication may have been
reduced owing to a variety of reasons, including the use of a rather old affective dictionary
(Schneider, 1989) as a database for determining the configuration of actors, behaviors, and
objects in the events. Also, it is by no means guaranteed that the same pattern of interactions
within and across EPA dimensions emerges in all cultures. Thus, what proves to be a
“balanced design” in one culture might still produce methodological artifacts in another. Not
all the interaction effects found statistically significant in the present model can be interpreted
as easily in the light of existing social psychological theories as B.O,, which has been
explained as reflecting a need for evaluative balance. Why, for example, do potent acts that
lively actors direct at potent targets seem nicer (.05*A.B,0,)? Such odd effects, while
substantially contributing to the predictive power of the model, might result from the specific
configuration of sample sentences rather than from cultural distinctions in impression-
formation processes. Therefore, interpreting the structure of the present model in terms of

cultural traits requires a lot of caution and cannot be more than preliminary. It should be
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noted, however, that Schroder and Scholl (in press) provide experimental evidence for the
overall validity of the model: German students, playing the role of organizational leaders in a
computer-simulated business environment, were given opportunities to select among different
actions toward virtual employees. It could be shown that their choices were negatively related

to the affective deflection inherent in those actions, as computed with the present model.

Evaluative balance. The contention that people strive for evaluative balance of their
mental representations is one of the best established principles of social psychology (e.g.,
Heider, 1946; Newcomb, 1953; Osgood & Tannenbaum, 1955). In affect control theory’s
models of impression-formation, evaluative balance is contained in the predictors A.B, (good
actors are expected to act nicely, bad actors are expected to act poorly), B.O, (good objects
are expected to be treated nicely, bad objects are expected to be treated poorly), and A.B.O,
(good actors are expected to treat good objects nicely and bad objects poorly, etc.).
Surprisingly, those three effects turned out to be considerably smaller (or even, for A.B.O,,
not significant at all) in the present German-language model than they are in the comparable
U.S. and Japanese studies. For example, B,O, regularly emerged as one of the most important
predictors of post-event actor evaluations in numerous studies in English (Gollob, 1968;
Heise 1991; 2007; Smith-Lovin, 1987). In contrast, its contribution to the predictive power of
the German A,” equation reported in table 1 is rather small with only a .04 coefficient as

compared to .12 in American English (Heise, 1991) and .15 in Japanese (Smith et al., 1994).5

Some caution should be retained in interpreting coefficients from the present model in terms
of cultural distinctions, but if it were true that evaluative balance were of much less
importance to Germans as compared to Americans and Japanese, this would mean that the

social psychological basis of moral judgment is quite different in German culture. Take
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punishing criminals as an example, which is an obvious instance of B,O, (treating a bad
person poorly). Of course, Americans, Japanese, and Germans all punish criminals, but
interestingly, the extent in so doing seems to vary with the magnitude of B,O,: The German
per capita incarceration rate is among the lowest worldwide and about seven times as low as
in the U.S. (Hartney, 2006). Admittedly, the fact that Japan’s is even slightly lower than
Germany’s weakens the strength of the argument; but as most U.S. states do, Japan allows the
death penalty, which can be considered the severest of all punishments, and which, in
contrast, has been opposed by a majority of the public in Germany for decades (Allensbach,

2002) and was abolished long ago.

The present findings appear to be quite important in their consequences, assuming that
language and culture are variables to be taken seriously in social psychology. However,
careful further research, employing methods different than the one presented here, is
definitely required to provide safer empirical grounds for the hypothesis that evaluative
balance is of significantly lesser importance in impression-formation among Germans as

compared to Americans and Japanese.

Potency dynamics. The second particularity of the present model relates to the potency
dimension. Among the most important predictors in many equations was B,,0,, the interaction
between behavior potency and object evaluation. For example, actors who direct strong
actions at nice targets are perceived as considerably less nice (-.13*B,0, in the A,” equation),
all else being equal. This effect somewhat usurps the place that B.O, has in the American and
Japanese models: rather than expecting good actors to be nice to nice targets, Germans expect
good actors to refrain from exerting power toward nice targets. Apparently, the model of

impression-formation reflects the findings from Hofstede’s (1984) extensive cross-cultural
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research program cited above regarding the lower power distance of Germany compared to
the U.S. and Japan. This result is also consistent with Schneider’s (2004) observation that

Americans attach more positive feelings than Germans to concepts which denote authority,

like judge, president, or business manager. The present model provides a plausible
explanation. Judges and presidents often act powerfully upon targets, which, in a culture that
rejects powerful actions, must eventually lead to an enduring less positive evaluation of those

social roles.

Implications for the Study of Language and Social Psychology

Language and social cognition are closely intertwined because language is the primary
semiotic tool for creating and communicating meaning (Holtgraves & Kashima, 2008). Their
relationship is best viewed as reciprocal: People base their use of language on the social
cognitions currently active in their mind, but in so doing, they are embedded in a social
structure that is reflected in the meaning of the words they use. Linguistic social interaction
can be considered a process of synchronizing individual social cognitions, as interactants use
the symbols of language to exchange meaning back and forth. Therefore, the structure of the
language mirrors the structure of shared social cognitions. On a macroscopic level, one could
say that the language somehow contains the history of synchronizing social cognitions in a

given culture.

The research described in the present article demonstrates that the affective structure of the
language seems to reflect very well-documented, basic principles of social psychology.
Inferences and attributions in social situations as different as a mother interacting with her
daughter, a psychologist interviewing a job applicant and a man raping a woman could be

predicted in a way that is very plausible in the first case and that, in the latter two cases,
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corresponds to the results of textbook classics in experimental social psychology. The model
of impression-formation and attribution is based on three premises, which possibly amount to
basic laws of psychology: First, people are bound to the cognitive categories imposed by
language when they ascribe meaning to social situations and base their actions thereupon.
Second, evaluation, potency, and activity (sometimes labelled differently by different
authors) are ubiquitous dimensions of social perception (Clore & Pappas, 2007; Mehrabian,
1980; Scholl, subm.) along which mental representations are organized. Third, people strive
for coherence of their mental representations. Social sense-making and specific attributions
are consequences of maximizing coherence within the three-dimensional space of social

perception.

The strength of models such as the one presented here lies in providing very parsimonious
explanations for a variety of specific social phenomena, like emotions in a family setting,
correspondent inference, and victim derogation all resulting from the same very basic
premises. In addition, by their reliance on the language, such models acknowledge the role of
subtle cultural differences in social cognition. Both features increase awareness of the ever
present two-sided nature of human sociality: we are creatures of nature, who ubiquitously
control our experiences using the same natural laws (such as maximizing coherence within a
three dimensional emotional space); at the same time, we are creatures of culture, who use

specific symbolic systems to make sense of our social lives.
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Figure caption:

Fig. 1: Example of semantic differential scales employed in the study.
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Figure 1:
Ein Lehrer trastet einen SCHWEEHIIHQ.
Yie ist in dieser Situation der SCHYWACHLING?
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Equations for predicting impressions resulting from event descriptions

Term Coefficients for predicting in-context...
impressions of actor impressions of behavior ~ impressions of object
E P A E P A E P A
Constant -.38 -.03 10 =72 -.05 18 -.15 -.26 -.57
A 42 23
A, .39 A7 .10 -.28 -.18
Aq -.11 .08 .39 10 28
B. AT -.07 -.13 Sl -.06 13 A7
B, S7 14 .66 -.54
B, 52 .62 15
Oe A1 20 38
Op -20 40
0O, 16 28
A.B. .05 .06 -.02 .06
AB, .08
A.B, .02
AOe .04 .03
AOp -.04 .03
A:O, .06 .04
ApB, -.04
AB, -.04 -.03 .08 .05
A O, -.03 -.03

To be continued...
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Table 1 continued

Term Coefficients for predicting in-context...
impressions of actor impressions of behavior ~ impressions of object

E P A E P A E P A

A0, 05
A,B. -.03 03
A,B, -.09

A.B, -.06 -.07

A0, 09 09

A0, 07 04 05 04 .06

A0, 09 09

B.O. 04 06

B.O, 04

B.O, -.07 209 -05 .04

B,O. -13 10 02 06 -.08
B,O, 07 08
B,0, -.06

B,O. 03

B.O, 06 08

AB.O, -.03

AcBcO, 01
A.B,O, 02

A.B,0, 02 03

AeBaOe .02 .01

To be continued...
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Table 1 continued

Term Coefficients for predicting in-context...
impressions of actor impressions of behavior ~ impressions of object
E P A E P A E P A
AB,O, -.01
ApB:O, .03
ApB,Oc -.02
ApB,O, -.03
ApB,0, .02
ApB,O. .02
AB,O, .02 -.03
A,B:O, .03 -.03
A.B.O, -.04 -.05 -.03
A.B.O, .03 -.02
R? .830 79 816 .830 751 .833 176 747 615

Key: A: actor, B: behavior, O: object, e: evaluation, p: potency, a: activity

Note: Only significant predictors are displayed (at least p < .05)
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Table 2

Equations predicting amalgamated feelings toward concept combinations

Term Coefficients for predicting amalgamated...
Evaluation Potency Activation

Constant -.50 -.36 .09

L .39 .09

I, .06 A48

L, 07 .36

M, .60 -.12

M, -.10 .60 A1

M, -.13 .59

.M, .08

.M, .02

I,M, -.05 -.05

LM, .07

R? .864 781 .838

Key: I: identity concept, M: modifying adjective, e: evaluation, p: potency, a: activity

Note: Only significant predictors are displayed (at least p < .01)
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Footnotes

! Following a research tradition in affect control theory, male and female ratings were treated
separately for estimating the model. In a first step of the analysis, a dummy variable (0 =
male, 1 = female) was created in order to control for potential sex-of-rater effects on the
impression-formation model. Additional interaction terms were created by multiplying the
dummy variable with all the predictors. However, the inclusion of such sex-of-rater specific
predictors barely contributed anything to the predictive power of the model. Also, the
appearance of such effects seemed random-based rather than systematic; hence, for reasons
of parsimony, only one unisex model was estimated finally.

2 Again, male and female EPA ratings were treated separately, but a unisex model was
estimated, as the procedure described in footnote 2 (including a sex-of-rater dummy
variable) did not result in substantially different male and female equations.

3 http://www.tschroeder.eu/computersimulation

*In the original Jones et al. (1961) experiment, professional identities of astronaut and
submariner were used as examples. However, it is not obvious exactly which kind of
personality is required for those professions; hence, the subjects received a detailed
explanation beforehand of why the ideal astronaut should have an introvert personality,
whereas the position of submariner required extraversion. As the impression-formation
model presented here relies more on intuition, different examples were chosen.

> Schréder and Heise (2008, unpublished data) tested the hypothesis that the smaller B.O,
effect in the German model occurred as a result of the semantic configuration of the 100
sample events rather than reflecting a cultural distinction in the impression-formation
process. They translated 20 additional actor-behavior-object event descriptions aimed at
maximizing the variance of evaluative behavior-object balance into German that had been

used in a previous study in the U.S. (Smith-Lovin, 1987). Examples for balanced events are
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a landlady amuses a grandfather and a priest spanks a mugger, whereas phrases like a priest

rescues a mugger were used as unbalanced events. A sample of psychology undergraduates

(19 male, 23 female) at the Humboldt University, Berlin, Germany, rated their in-context
actor impressions with the semantic differential. Subsequently, the A, equation was
estimated again, using the same procedure as described in the results section of this article,
but based on all 120 sample event ratings (100 from the large study plus the 20 B.O,
events). In the resulting new equation, the B,O, coefficient turned out to be slightly higher

(.07 instead of .04), but still considerably below the U.S. and Japanese standards.
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Appendix

English translations of 100 sample event descriptions, used for obtaining in-context semantic
differential ratings for estimating impression-formation equations:

1. The devil simles at a coward. 2. The devil loughs with a scrounger. 3. The devil cajoles
God. 4. A prosecutor wheedles an idiot. 5. A prosecutor debates with a schoolgirl. 6. An
athlete boxes a lawyer. 7. An athlete cuddles a librarian. 8. An athlete saves a lout. 9. A
beggar ignores a burglar. 10. A beggar provokes a scrounger. 11. A parole officer explains
something to a schoolgirl. 12. A parole officer consoles a lawyer. 13. A parole officer
supports a scrounger. 14. A champion wheedles an idiot. 15. A champion boxes an athlete.
16. A champion saves an idiot. 17. A clown smiles at an idiot. 18. A clown imitates a cripple.
19. A burglar entreats a librarian. 20. A coward applauds a chatterbox. 21. A coward obeys a
drug addict. 22. A firefighter comforts a child. 23. A firefighter boxes a doll. 24. A firefighter
tells off an alcoholic. 25. A firefighter disregards a fisherman. 26. A firefighter supports a pal.
27. A fisherman explains something to a cripple. 28. A fisherman ignores a child. 29. A
fisherman smiles at a passerby. 30. A fisherman surprises a pal. 31. A billcollector wheedles
an idiot. 32. A billcollector instructs a fisherman. 33. A grandfather criticizes a parole officer.
34. A grandfather cuddles a baby. 35. A grandfather provokes a lawyer. 36. A grandfather
plays with a child. 37. A grandfather forgets an uncle. 38. A grandfather wakes a
granddaughter. 39. A hero wheedles a weakling. 40. A hero imitates a firefighter. 41. An idiot
snubs a parole officer. 42. An idiot smiles at a landlady. 43. An idiot cajoles a prosecutor. 44.
A child boxes a cripple. 45. A child threatens a mugger. 46. A child tells off a doll. 47. A
child imitates an idiot. 48. A child provokes a grandfather. 49. A child supports a firefighter.
50. A nanny obeys a grandfather. 51. A nanny criticizes a child. 52. A nanny smiles at a
grandfather. 53. A teacher consoles a weakling. 54. A secretary wheedles a schoolgirl. 55. An

uncle hides from a baby. 56. A lawyer debates with a lady. 57. A lawyer threatens a
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chatterbox. 58. A lawyer provokes a weakling. 59. A lawyer supports a librarian. 60. A
principal incarcerates an idiot. 61. A rival entreats God. 62. A lout applauds a hero.

63. A lout attacks a district attorney. 64. A schoolgirl snubs a chatterbox. 65. A schoolgirl
saves a fisherman. 66. A weakling entreats a chatterbox. 67. A chatterbox misses a
grandfather. 68. A spy threatens a paperboy. 69. A mugger wheedles a drug addict. 70. A
mugger attacks a weakling. 71. A mugger laughs with a beggar. 72. A paperboy incarcerates
a cripple. 73. A paperboy surprises a mugger. 74. A witness wheedles a mugger. 75. A pimp
explains something to a schoolgirl. 76. A pimp uplifts a mugger. 77. An alcoholic boxes a
doll. 78. An alcoholic explains something to a lout. 79. An alcoholic ignores a chatterbox.
80. An alcoholic hides from a grandmother. 81. A lady saves a chatterbox. 82. A lady misses
a patient. 83. A drug addict attacks a scrounger. 84. A drug addict surprises a pal. 85. A
granddaughter applauds a grandfather. 86. A fairy saves a baby. 87. A fairy surprises a
fisherman. 88. A grandmother snubs an athlete. 89. A grandmother fires a nanny. 90. A
grandmother tells off a grandfather. 91. A grandmother forgives a granddaughter. 92. A
patient debates with a lout. 93. A patient asks God about something. 94. A sister applauds a
secretary. 95. A sister tells off a landlady. 96. A landlady wheedles a lady. 97. A landlady
explains something to a lout. 98. A landlady imitates an alcoholic. 99. A landlady cajoles a

pimp. 100. God forgives a coward.

English translations of 128 adjective-noun combinations, used for obtaining semantic
differential ratings for estimating amalgamation equations:

1. a proud winner; 2. a furious prosecutor; 3. a lucky idiot; 4. an egoistic sister; 5. an active
lout; 6. a domineering patient; 7. a relieved fireman; 8. an awe-struck mugger; 9. an
authoritarian sister; 10. a grateful alcoholic; 11. a conscientious uncle; 12. a surprised

landlady; 13. an envious rival; 14. a sensitive child; 15. a surprised scrounger; 16. a female
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god; 17. a touched athlete; 18. a fearful pimp; 19. a touched idiot; 20. a shy baby; 21. a
modest rival; 22. a reliable beggar; 23. a furious winner; 24. a happy child; 25. a furious
crybaby; 26. an intelligent librarian; 27. a domineering lout; 28. an awe-struck champion;
29. a grateful spy; 30. a helpful athlete; 31. an awe-struck alcoholic; 32. a strict prosecutor;
33. a surprised baby; 34. a female firefighter; 35. a horrified librarian; 36. a careless
fisherman; 37. an unreliable thug; 38. a female weakling; 39. an embittered landlady; 40. a
touched clown; 41. a modest winner; 42. a common fisherman; 43. a quiet mugger; 44. an
egoistic pal; 45. a lucky mugger; 46. a proud patient; 47. a gregarious child; 48. an
imaginative burglar; 49. a grateful fisherman; 50. an awe-struck burglar; 51. a relieved
coward; 52. an authoritarian scrounger; 53. a calm bailiff; 54. a modest beggar; 55. a
surprised grandfather; 56. a nervous spy; 57. a surprised patient; 58. a female clown; 59. an
ungrateful scrounger; 60. a touched uncle; 61. an embarrassed bailiff; 62. a toched cripple;
63. an uneducated lady; 64. a modest spy; 65. an annoyed fisherman; 66. an enthusiastic
grandmother; 67. a sophisticated fisherman; 68. an angry coward; 69. a patient eager for
knowledge; 70. a domineering bailiff; 71. an awe-struck grandfather; 72. a relieved nanny;
73. an awe-struck drug addict; 74. a careful prosecutor; 75. a strict principal; 76. a horrified
fisherman; 77. a surprised librarian. 78. a worried weakling. 79. a female mugger. 80. a
capricious principal; 81. an unlucky uncle; 82. a touched grandmother; 83. a modest
fisherman; 84. discouraged drug addict; 85. an uneducated spy; 86. an authoritarian coward;
87. a domineering grandfather; 88. an angry lady; 89. a happy bailiff; 90. a talkative landlady;
91. a talkative alcoholic; 92. a contented sister; 93. an awe-struck nanny; 94. a strict uncle;
95. a nice grandmother; 96. a helpful idiot; 97. an alarmed firefighter; 98. a surprised bailiff;
99. a nervous crybaby; 100. a female librarian; 101. a female idiot; 102. a forgetful cripple;
103. a fearful lady; 104. a touched burglar; 105. an embittered chatterbox; 106. a modest

lady; 107. a modest scrounger; 108. a furious granddaughter; 109. an outraged spy; 110. a
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lucky grandfather; 111. a domineering nanny; 112. an egoistic crybaby; 113. an awe-struck
clown; 114. a calm prosecutor; 115. a strict landlady; 116. an authoritarian nanny; 117. a
contented granddaughter; 118. an unimaginative coward; 119. a nervous child; 120. a
surprised pimp; 121. a quarrelsome winner; 122. an unfriendly librarian; 123. a female spy;
124. a sad sister; 125. a touched mugger; 126. a quiet winner; 127. a modest child; 128. a

secluded alcoholic



