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Abstract
Attitudinal ambivalence refers to holding equivalently strong positive attitudes (AT Tpos) and
negative attitudes (AT Tneg) towards the same attitude object. We demonstrate two problems
with common measures of attitudinal ambivalence. First, they contain multiple assumptions
about how people weigh and balance ATTpos and AT Tnec that are not separately tested. Second,
they are often confounded with attitude valence; specifically, they are confounded with AT Tpos
to the extent that most respondents’ attitudes are more negative than positive and with AT Tngg to
the extent that most respondents’ attitudes are more positive than negative. To solve these
problems, we introduced an alternative procedure—using hierarchical regression—for analyzing
effects of potentially opposing attitudes, and demonstrated (with 286 American and 126 Chinese
participants) how it produced more revealing and often more parsimonious models of the effects
of ATTpos and AT Tneg on conflicted feelings, behavioral tendencies, culture, and life

satisfaction.
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Ambivalence versus Valence: Analyzing the Effects of Opposing Attitudes

Attitudinal ambivalence refers to holding equivalently strong positive and negative attitudes
towards the same attitude object. VVarious models for computing ambivalence from separate
positive and negative evaluations have been proposed (Thompson, Zanna, & Griffin, 1995). The
models generally compute ambivalence as a sum of (a) the overall intensity or strength of the
positive and negative attitudes and (b) the similarity in the strength of the positive and negative
attitudes.

The earliest model was the Conflicting Relations Model (CRM; Kaplan, 1972), which can
be written as:

ATTams = (ATTpos + AT Tneg) — [AT Tpos — AT Tneg|, @
where AT Tpos IS positive attitude strength, ATTneg IS negative attitude strength, and ATT awms IS
attitudinal ambivalence. The first half of the equation computes intensity as the sum of ATTpos
and ATTyec. The second half of the equation computes similarity as the inverse of the absolute
difference between ATTpos and AT Tnec; Figure 1 graphs this second part of the CRM equation
and shows that it is maximized at the AT Tpos = AT Tneg line. Figure 2 graphs the complete CRM
function and shows that adding the intensity component essentially “tips up” the back of Figure 1
(where the attitudes are stronger). Consequently, CRM is maximized when both AT Tpos and
ATTnec are at their maximum and is minimized when either AT Tpos 0r AT Tneg IS at its
minimum.

A slight variant of the CRM is the Similarity-Intensity Model (SIM), which can be written
as:

ATTame = (ATTpos + ATTnec)/2 - [ATTpos — AT Tneg|- (@)
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The only difference between CRM and SIM is that SIM computes intensity as the average (rather
than the sum) of AT Tpos and AT Tnes. Therefore, as Figure 3 shows, SIM gives the intensity
component half the weight that CRM does and thus “tips up” Figure 1 up half as much as CRM
does. After being endorsed by Thompson et al. (1995), SIM quickly became the most popular
ambivalence index and in recent years has been applied to a diversity of topics (e.g., Armitage &
Conner, 2000; Faina, Costarelli, & Romoli, 2002; Fong, 2006; Kachadourian, Fincham, &
Davila, 2005; van Harreveld et al., 2004; Riketta & Ziegler, 2007; Rudolph & Popp, 2007,
Zemborain & Johar, 2007).

Implicit or explicit in definitions of attitudinal similarity (and thus attitudinal ambivalence)
is the concept of attitudinal balance (AT Tgay): For a given attitude object, individuals whose
positive attitudes are stronger than their negative attitudes are positive respondents (AT TgaL =
+1), individuals whose negative attitudes are stronger than their positive attitudes are negative
respondents (AT TgaL = -1), and individuals whose positive and negative attitudes are equally
strong are balanced respondents (AT TgaL = 0). For example, the standard measure of similarity
used in the SIM and CRM can be rewritten as follows:

—|ATTpos — AT Tneg| = ~ATTeal*AT Tpos + AT Teal *AT Tnec. 3
Equation 3 shows that for positive respondents, similarity = AT Tnec — AT Tpos; that is, similarity
increases as AT Tyeg increases or AT Tpos decreases. Conversely, for negative respondents,
similarity = ATTpos — AT Tneg; that is, similarity increases as AT Tpos increases or AT Tnes
decreases. Figure 1 shows these patterns graphically (with positive respondents falling to the
right and negative respondents to the left of the center line).

Rewriting similarity in terms of ATTga. allows us to rewrite CRM as follows:

CRM = ATTpos + ATTneg — AT Teal*AT Tpos + AT Teal *AT Tnec. (4)
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When researchers use CRM to predict an outcome (), they present the test as Y = by + b1CRM
+ e. However, Equation 4 shows the model actually tested is:

Y =bo + b1(ATTpos) + b1(ATTnes) — b1(ATTeaL*AT Teos) + b1 (ATTea*ATTnes) + €. (5)
Likewise, SIM can be rewritten as follows:

SIM =0.5ATTpos + 0.5ATTneg — ATTeal*ATTpros + AT Teal *AT Tnec. (6)
When researchers use SIM to predict an outcome, they present the testas Y = by + b;SIM + e.
However, Equation 6 shows the model actually tested is:

Y =bo + 0.5b1(ATTpos) + 0.501(ATTnec) — b1(ATTeal*AT Tros) + D1(ATTeal *ATTnec) + €. (7)
Thus, ambivalence indices define a specific type of interaction between AT Tpos and AT Tnec.
The standard statistical approach to testing the effects of higher-order interaction terms is to
control the variance explained by lower-order terms. To quote a respected statistical text: “...if
we omit lower order terms, then the variance attributed to higher order terms will be confounded
with variance attributable to the omitted lower order terms” (Cohen, Cohen, West, & Aiken,
2003, p. 234). Yet, ambivalence research has done just that: tested the effect of ambivalence
without controlling for lower-order terms.

This is particularly problematic because ambivalence typically is confounded with
attitude valence. Among positive respondents, stronger AT Tpos increases attitude strength but
decreases similarity, yielding both positive and negative effects on ATT amg that cancel each
other out, leaving AT Tneg as (depending on the formula) the main or only predictor of ATT aums.
Likewise, among negative respondents, stronger AT Tyec increases attitude strength but
decreases similarity, yielding both positive and negative effects on ATT amg that cancel each
other out, leaving AT Tpos as the main or only predictor of negative respondents’ ATT avs.

Therefore, ATT amg Will be confounded with ATTyeg to the extent that a sample contains mostly
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positive respondents and confounded with AT Tpos to the extent that a sample contains mostly
negative respondents.

To solve the problems associated with ambivalence indices, we recommend analyzing the
effects of potentially contradictory attitudes using the following unconstrained regression model:
Y =bo + b1(ATTpeos) + b2(ATTnec) + b3(ATTeaL) + Ds(ATTeal *AT Tros) +
bs(ATTeal*ATTnes) + €. (8)
Comparing equation 5 to equation 8 shows that CRM puts the following constraints on the
unconstrained regression model: by = b, = -bs = bs, and b; = 0. Comparing equation 7 to equation
8 shows that SIM imposes the following constraints: 2b; = 2b, = -b, = bs, and b3 = 0. Each
constraint is a prediction (Edwards, 2002). For example, by = b is the prediction that the linear
effects of AT Tpos and AT Tneg are identical. We cannot test these predictions individually when
they are intermingled within a larger ambivalence formula.

To clarify the distinct linear and non-linear effects of positive and negative attitudes and
whether they conform to the assumptions underlying ambivalence indices, we suggest testing the
unconstrained model (equation 8) using the following hierarchical procedure. In Step 1, enter the
first-order terms: AT Tpos and AT Tnec. In Step 2, add the moderating variable: ATTga. In Step
3, add the interaction terms: ATTga *AT Tpos and AT Tea  *AT Tnec. (See Edwards [2002] for a
similar but more elaborate method for addressing analogous problems with difference scores.)

Using this procedure, the regression coefficients provide the following information. B is the
linear effect of AT Tpos; a positive b; means that stronger positive attitudes predict greater
outcomes; a negative b; means that weaker positive attitudes predict greater outcomes. B; is the
linear effect of AT Tneg; a positive b, means that stronger negative attitudes predict greater

outcomes; a negative b, means that weaker negative attitudes predict greater outcomes. Bs is the
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effect of being a positive or negative respondent; a positive b; means that outcomes are (more
than expected given b; and by) greater for positive than negative respondents; a negative b3
means that outcomes are (more than expected) greater for negative than positive respondents. B,
is the effect of AT Tpos moderated by ATTgar; @ positive by means that (more than expected
given the effects of the other variables) stronger positive attitudes predict higher outcomes
among positive respondents or lower outcomes among negative respondents; a negative b, means
that (more than expected) stronger positive attitudes predict higher outcomes among negative
respondents or lower outcomes among positive respondents. Bs is the effect of AT Tnes
moderated by ATTga.; a positive bs means that (more than expected) stronger negative attitudes
predict higher outcomes among positive respondents or lower outcomes among negative
respondents; a negative bs means that (more than expected) stronger negative attitudes predict
higher outcomes among negative respondents or lower outcomes among positive respondents.

The distinctive feature of an ambivalence model is the interaction terms (which test the
hypothesis that the effect of a positive or negative attitude depends on whether it is the stronger
or weaker attitude). If these interaction terms do not improve the predictive power of the model,
then they should be omitted in favor of a simpler model in which the effects of positive and
negative attitudes are independent.

We tested the utility of our approach with outcomes that have been used in previous
ambivalence research. First, we tested if positive and negative attitudes predicted conflicted
feelings and frequencies of various personal behaviors (e.g., exercising). Previous studies show
that ambivalence indices consistently predict self-reports of conflicted feelings (Priester & Petty,
1996; Thompson et al., 1995), but are less consistent in predicting actual behavior (Armitage &

Conner, 2000). Second, we replicated a portion of a larger series of studies by Spencer-Rodgers,
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Peng, Wang, and Hou (2004)—specifically, that portion in which Chinese and American
participants completed a life satisfaction scale and the Rosenberg Self-Esteem Scale (RSES;
Rosenberg, 1965). The RSES contains both positive and negative statements (e.g., “I feel that |
have a number of good qualities” and “At times I think 1 am no good at all”). For each
respondent, Spencer-Rodgers et al. computed the average response to the negative statements
and the average response to the positive statements, and from these computed “self-evaluative
ambivalence”. They found that self-evaluative ambivalence was negatively associated with life
satisfaction and was greater in China than America.
Method

Participants

The American participants were University of Idaho students (186 females, 100 males; age
=18 - 45 years, M = 20.6, SD = 3.0) who participated for extra credit in undergraduate
psychology courses. Of those who reported their ethnicity, the most common responses were
European American (84.9%), “Mixed” (7.0%), and Hispanic or Latino (3.9%). The Chinese
participants were Guangxi University student volunteers (96 females, 26 males, 4 unknown; age
=18 - 29 years, M =19.8, SD = 1.3).
Materials and Procedure

Both the American and the Chinese participants completed the RSES and the Satisfaction
With Life Scale (SWLS; Diener, Emmons, Larsen, & Griffin, 1985). The RSES is a widely-used,
reliable 10-item self-report measure of global self-esteem (for psychometric information, see
Gray-Little, Williams, & Hancock, 1997). The SWLS is a widely-used, reliable 5-item measure
of life satisfaction (for psychometric information, see Pavot & Diener, 1993). Responses on the

RSES and SWLS were made on -2 (strongly disagree) to +2 (strongly agree) scales. The
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materials were created in English and translated into Chinese by a Guangxi University English
professor. The participants received materials in their native language and were tested in small
groups.

The American (but not the Chinese) participants also completed measures assessing
attitudes, feelings, and behavioral tendencies associated with the following behaviors:
“exercising regularly”, “eating a low-fat diet”, “giving blood”, “drinking alcohol”, “watching
television”, and “cheating on exams or assignments”. At the time of the study, the University of
Idaho was attempting to encourage exercising, a low-fat diet, and donating blood (so we call
these “desirable behaviors”) and discourage drinking, inactivity (e.g., television watching), and
cheating (so we call these “undesirable behaviors™). For each of these six behaviors participants
were asked to indicate (a) “how negative your attitudes are” towards each behavior on 0 (not at
all) to 2 (very) scales, (b) “how positive your attitudes are” towards each behavior on 0 (not at
all) to 2 (very) scales, (c) “to what extent you have mixed or conflicted feelings” about each
behavior on -2 (not at all) to +2 (very) scales, and (d) whether “during the past 6 months |
have...” and “during the next 6 months I intend to...” engage in each behavior on -2 (strongly
disagree) to +2 (strongly agree) scales. The wording of these items was similar to that used in
prior studies of attitudinal ambivalence (e.g., Armitage & Conner, 2000; Priester & Petty, 1996;
Thompson et al., 1995).

Results

The following analyses used the SIM formula to compute ATT awmg Since that is currently the
most popular ambivalence index. We present the results first for the attitude data (from
American participants) and then for the self-esteem and life satisfaction data (from American and

Chinese participants).
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Is Behavior Related to Attitudinal Ambivalence or Valence?

Participants’ ratings of whether they had engaged in a behavior in the past and intended to
engage in that same behavior in the future were highly correlated (rs ranged from .69 for
exercising to .85 for drinking) and yielded similar results. Therefore, we averaged the two ratings
to create a more stable index of behavioral tendencies. Then, for each behavior, we regressed
behavioral tendencies on ATT ams.

Table 1 column 1 shows that ATT ams related negatively to desirable behaviors and
positively to undesirable behaviors. Had we studied only desirable behaviors, we might conclude
that ATT amg inhibits behavior. Had we studied only undesirable behaviors, we might conclude
that ATT amg disinhibits behavior. Having studied both desirable and undesirable behaviors, we
might conclude that ATT amg inhibits desirable behaviors but disinhibits undesirable behaviors.

However, before considering any conclusions, we tested our unconstrained regression
model. To do so, we entered first the component attitudes (AT Tpos and AT Tneg), Second
ATTgaL, and third the interaction terms (AT Tgal*ATTpos and AT Tea  *AT Tnes). (Note that
ATTgaL is included in the regression to ensure unbiased estimates of the interaction terms.
Typically the results for ATTgaL per se will not be of interest, and in the current research were
largely attributable to floor or ceiling effects.) The component attitudes (Step 1) explained a
sizable proportion of the variance in every behavior, R’ > .127, ps < .001. Specifically, behavior
related negatively to AT Tnec and positively to AT Tpos (See Table 1 columns 2-3). The
interaction effects (Step 3; columns 5-6) did not explain additional variance, R% < .01, ps > .15.
In sum, the effects of attitudes on behavior were due to positive and negative attitudes’

independent effects; adding non-linear terms to the model was unnecessary.
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Consequently, as the last column of Table 1 shows, the unconstrained model (columns 2-
6)—and even step 1 (columns 2-3) alone—consistently explained more variance than did
ATTams, ps < .001.' But then why did ATTamg predict behavior at all? To understand why,
recall that ATT avg is essentially positive respondents” AT Tnec and negative respondents’
ATTpos. For example, in our data, among positive respondents the rs between ATT auvgs and
ATTnec ranged from .94 to .97, and likewise among negative respondents the rs between
ATTamve and ATTpos ranged from .94 to .97. Consequently, if positive and negative respondents
were not equally prevalent—as was the case for most behaviors—then attitudinal ambivalence
and attitude valence were confounded.

Specifically, with regard to exercising, giving blood, and eating a low-fat diet, the ratios of
positive to negative respondents were, respectively, 51: 1, 10:1, and 8:1. Since positive
respondents (for whom ATT ams = AT Tnes) predominated, ATT ams (by typically reflecting
negative attitudes) predicted doing these behaviors less. With regard to drinking and cheating,
the ratios of positive to negative respondents were, respectively, 1:2 and 1:29. Since negative
respondents (for whom ATTavs = AT Tpos) predominated, ATTams (by typically reflecting
positive attitudes) predicted doing these behaviors more. Finally, with respect to watching
television, the numbers of positive and negative respondents were almost identical; and since
ATT avg did not (averaging across the sample) reflect either AT Tpos or AT Tneg, AT T ams did
not predict behavior.

To underscore the point, consider just those respondents whose attitudes were in the
minority. With respect to exercising, giving blood, and eating a low-fat diet, negative
respondents were the minority. Among these negative respondents ATTamg = ATTpos, SO

ATT amvs and behavior were positively associated (rs = 0.57, 0.35, and 0.32, respectively). Yet,
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with negative respondents being so rare, across the entire sample the relationships between
ATT ave and behavior were in the opposite direction. Conversely, with respect to drinking and
cheating, positive respondents were in the minority. Among these individuals ATT aus =
ATTnes, S0 ATTams and behavior were negatively associated (rs = -.13 and -.10). But with
positive respondents so outnumbered, across the entire sample the relationships between

ATT amvs and behavior were in the opposite direction.

Are Conflicted Feelings Related to Attitudinal Ambivalence or Valence?

Table 1 column 1 shows that direct ratings of conflicted feelings were positively related to
ATT amvs. However, we also tested an unconstrained model. Step 1 (AT Tpos and AT Tneg)
explained at least a marginally significant proportion of the variance in conflicted feelings for all
behaviors (R% ranged from .019 to .169, ps < .07). Specifically, ATTnes predicted more
conflicted feelings about all behaviors except cheating, while ATTpos tended to predict less
conflicted feelings about desirable behaviors and more conflicted feelings about undesirable
behaviors (see Table 1 columns 2-3).

Adding interaction terms to the model (Step 3) yielded at least a marginal increase in the
prediction of conflicted feelings for all behaviors except exercising (R%s ranged from .013 to
.066, ps <.1). Table 1 columns 5-6 shows that there were generally negative effects of
ATTea *ATTpos (suggesting that AT Tpos evokes conflicted feelings more for negative than
positive respondents) and positive effects of AT Tga  *AT Tnes (Suggesting that AT Tyneg evokes
conflicted feelings more for positive than negative respondents). Simple effect analyses showed
that more AT Tnec predicted more conflicted feelings about drinking and low-fat diets among
positive respondents, while more AT Tpos predicted more conflicted feelings about drinking

among negative respondents, ps < .05.
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The last column of Table 1 shows that ATT ams Was more effective as a model of how
attitudes predict conflicted feelings than as a model of how attitudes predict behavioral
tendencies. However, in no instance were all of the ambivalence model’s predictions met. For
example, whereas ATT avg predicts that stronger attitudes will increase conflicted feelings, in
reality stronger AT Tpos towards exercising and giving blood and stronger AT Tneg towards
cheating reduced conflicted feelings, suggesting that endorsing widely shared attitudes—such as
“giving blood is good” and “cheating is bad”—may evoke complacent or smug rather than
conflicted feelings.

Is Culture Related to Self-Evaluative Valence or Ambivalence?

In the following analyses AT Tpos was the average of the five positive RSES items and
ATTnec Was the average of the five negative items. Our RSES items used bipolar (disagree to
agree) scales, but traditionally ATT amgs is computed on unipolar scales. For example, Spencer-
Rodgers et al.’s (2004) RSES items used 1 (not at all) to 7 (very much) scales.? To confirm that
our findings were not specific to bipolar scales, Dr. Spencer-Rodgers generously shared with us
the self-esteem and life satisfaction data from Spencer-Rodgers et al.’s Study 3. The following
analyses report results using data from both the current study (labeled “current data”) and the
Spencer-Rodgers et al. study (labeled “2004 data”). Table 2 shows the numbers of positive,
negative, and balanced respondents in each data set.

Using binary logistic regression, we regressed culture (American = 0, Chinese = 1) on
ATTams. ATTame Was positively related to Chinese culture in both the current and the 2004 data
(b =0.89 and 0.32, SE = 0.12 and 0.09, Wald = 55.18 and 13.55, ps <.001). Testing the
unconstrained model revealed that AT Tneg was positively related to Chinese culture in the

current data (b = 1.11, SE = 0.21, Wald = 27.99, p < .001) but not the 2004 data (b = 0.01, SE =
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0.14, Wald = 0.01, ns), and AT Tpos Was negatively related to Chinese culture in the 2004 data (b
=-0.56, SE = 0.16, Wald = 12.56, p < .001) but not the current data (b = -0.31, SE = 0.21, Wald
= 3.26, ns). The finding that Asian culture predicts more negative or less positive self-
evaluations is in accord with previous findings (e.g., Heine, Lehman, Markus, &

Kitayama, 1999); the discrepancy between the two data sets may be due to the differences in the
samples, the response scales, or the items.® Adding the non-linear terms to the unconstrained
model showed that AT Tga *AT Tnec did not predict culture, but AT Tga *AT Tpos Was
negatively related to Chinese culture in both the current and the 2004 data (B =-0.89 and -0.67,
SE =0.41 and 0.19, Wald = 4.65 and 12.55, ps <.05). Table 2 clarifies the source of the
interaction: Chinese reported less positive self-esteem than Americans, but only among positive
respondents (ps < .001 in both data sets).

The unconstrained model correctly predicted a participant’s culture (in the current and 2004
data) 70.9% and 66.0% of the time, while ATTaug did so 70.6% and 63.4% of the time. Thus,
ATT avs performed better than chance (50%) and almost as well as the unconstrained model.
However, the unconstrained model clarified that the non-linear effects were due mainly to
cultural differences in positive respondents’ AT Tpos, and that ATT ams Was a poorer predictor in
the 2004 data mainly because the ambivalence model assumes that the Chinese (being more
ambivalent) will report more AT Tpos, When actually they reported less AT Tpos.

Is Life Satisfaction Related to Self-Evaluative Ambivalence or Valence?

In both data sets, greater ATT amg predicted lower life satisfaction among Americans but not
among Chinese (see Table 3 column 1). However, we also tested an unconstrained model and
found it consistently explained more variance than did ATTamg (See Table 3 column 7). In both

cultures and both data sets, Step 1 (columns 2-3) explained a significant proportion of the
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variance (R’ ranged from 0.12 and 0.52, ps < .001), with satisfaction being strongly related to
ATTpos but at best weakly related to AT Tnes. The interaction effects (Step 3; columns 6-7) did
not explain additional variance, R% < .01, ps > .15. Thus, life satisfaction was largely predicted
by ATTpos; adding non-linear terms to the model was unnecessary.

But then why did ATT ams predict Americans’ life satisfaction? Analyzing positive and
negative U.S. respondents separately reveals the answer. Among negative respondents, ATT aus
related positively with life satisfaction (rs = .74 and .55 in the current and 2004 data, ps < .005)
because ATT avs = ATTpos (the r between ATT ams and AT Tpos Was .99 in both data sets). The
opposite was true for positive respondents. For them ATTaug related negatively with life
satisfaction (rs = -.36 and -.32 in the current and 2004 data, ps < .005) because ATT ams =
ATTnec (the rs between ATT avs and AT Tneg in both data sets were > .98) and therefore also
correlated negatively with ATTpos (rs = -.74 and -.41). In sum, ATT aug predicted less
satisfaction among positive respondents and more satisfaction among negative respondents, but
since positive respondents predominated, averaging across the sample ATT aug predicted less
satisfaction. In other words, ATTawmg predicted life satisfaction in America not because of a
direct causal connection between ATT avs and satisfaction, but because self-evaluative
ambivalence was confounded with self-evaluative valence. In China, by contrast, ATT amg did
not predict satisfaction largely because the ratio of positive to negative respondents was less
extreme (3:1 versus 9:1 in America).

Discussion

The current study compared the traditional method with an alternative method for testing

effects of potentially opposing attitudes in the context of predicting behavioral tendencies,

conflicted feelings, culture, and life satisfaction.
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Summary of Findings

With respect to predicting behavioral tendencies and life satisfaction, the unconstrained
regression procedure consistently outperformed ATT awvs, and showed that the optimal model
included only first-order effects of AT Tpos and AT Tneg and that including higher-order terms
was unnecessary. Moreover, using ATT avs alone produced potentially misleading results.

ATT amg predicted more undesirable behaviors, less desirable behaviors, and in America less life
satisfaction, but only because ATT aug Was confounded with attitude valence. Since ATTaus =
ATTnec for positive respondents and ATT ams = ATTpos for negative respondents, ATT avs
correlates with ATTyeg to the extent that positive respondents predominate and AT Tpos to the
extent that negative respondents predominate. When the attitude object is the self or a desirable
behavior such as exercising, positive respondents predominate, so ATT avg correlates with
ATTnec and thus with outcomes associated with ATTyneg (such as dissatisfaction or not
exercising). Conversely, when the attitude object is a less desirable behavior such as cheating,
negative respondents predominate, so ATT amp correlates with ATTpos and thus with outcomes
associated with AT Tpos (such as actually cheating).

ATT ams results were especially misleading for respondents whose attitudinal balance was in
the minority. For example, when the attitude object was the self or a desirable behavior, greater
ATTams predicted less satisfaction and less behavior among the “majority” positive respondents
(and thus in the sample as a whole), but predicted the exact opposite among the “minority”
negative respondents. The reality was that satisfaction and behavior related positively to AT Tpos
and negatively to AT Tnec (for all respondents); the links between ATT amg and satisfaction or
behavior were just artifacts of ATT amg being defined by positive respondents” AT Tnes and

negative respondents’ AT Tpos.
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The findings for conflicted feelings and culture were more complex. On the one hand,
ATT amvs Sometimes predicted conflicted feelings or culture as efficiently or almost as efficiently
as did the unconstrained regression model. On the other hand, even when that was true, the
unconstrained model clarified which aspects of the ambivalence model were accurate versus
misleading. For example, whereas the ambivalence model assumes that AT Tga *AT Tneg and
ATTea *ATTpos have equal but opposite effects, the unconstrained model showed that when
predicting conflicted feelings about cheating AT Tga *AT Tnec Was significant but
ATTea *ATTpos Was not (indicating that AT TgaL only moderated the influence of ATTnes), and
when predicting culture ATTga *AT Tpos Was significant but AT Tga *AT Tnes Was not
(indicating that ATTga. only moderated the influence of ATTpos). As another example, whereas
the ambivalence model assumes that stronger attitudes evoke more conflicted feelings, the
unconstrained regression model showed that for widely shared attitudes (e.g., positive attitudes
towards giving blood or negative attitudes towards cheating), stronger attitudes produced less
conflicted feelings.
Broader Implications

The current paper focused on potentially conflicting positive and negative attitudes towards
the same target—essentially, an approach-avoidance conflict. However, our method is equally
applicable to approach-approach or avoidance-avoidance conflicts. For example, one could
assess an approach-approach conflict about abortion by assessing the strength of “pro-life”
attitudes (L) and “pro-choice” attitudes (C), and then predict an outcome (e.g., candidate
preferences) as a function of L, C, ATTga. (i.e., whether L exceeds C or C exceeds L),

ATTgal*L, and ATTgaL*C.
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Also, for simplicity we focused on the SIM formula, but our results and conclusions apply
to any ambivalence formula. Studies have repeatedly found that all of the commonly used
ambivalence formulas are, for practical purposes, interchangeable. For example, consider the
three ambivalence indices employed by Spencer-Rodgers et al. (2004, Study 3): SIM, CRM, and
the Gradual Threshold Model (GTM; Priester & Petty, 1996). In our data the rs between CRM
and SIM, GTM and SIM, and CRM and GTM ranged from 0.96 to 1.00, and this was true
regardless of whether the indices were computed on ratings of attitudes towards behaviors or on
self-esteem ratings (and, in the latter case, was true in both the American and Chinese samples
from both the current and 2004 data).

So, the problem is not the specific formula, and using a different formula will not solve the
problem. The different formulas just offer different sets of assumptions about precisely how to
weigh and juxtapose positive and negative attitudes. Embedding such assumptions a priori into
an ambivalence index prevents us from testing how people actually do weigh and juxtapose
positive and negative attitudes, and how those processes may vary depending on the target, the
context, and so on. That is why we recommend using a hierarchical regression procedure that
examines the effects of each component separately.

A possible counter-argument is that ambivalence explains the effects of AT Tpos and
ATTnec rather than vice versa. The flaw in this argument is that ambivalence is defined both
conceptually and mathematically as an interaction between AT Tpos or AT Tneg, and so
presupposes the existence of those components. Therefore, in no logical, causal, or statistical
model can ambivalence be placed prior to its components. The same logic motivates the standard
practice of testing lower-order effects prior to testing higher-order effects. Cohen et al. (2003)

assert: “we would not look at effects in reverse order, for example, asking whether the linear
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term contributes over and above the quadratic term, even if the quadratic relationship were
expected” (p. 234).

Our critique does not apply to measures composed of homogeneous components, such as
scales that use multiple items to assess one construct. For example, the current study aggregated
the five negative RSES items into one scale because those items operationalize a single construct
and show adequate internal reliability. Our concern is with measures composed of heterogeneous
components.

The underlying ontological concern is that our models may juxtapose contents our subjects
do not. For example, ambivalence formulas presume a dynamic interplay between positive and
negative attitudes that people themselves may not actually experience. More generally, we can
combine the disparate contents of social cognition into an indefinite number of “structural”
variables, such as “ambivalence”, “self-consistency”, or “self-complexity”. However, these new
variables may not refer to a unitary, causally efficacious, psychological property (Locke, 2003,
2006). A structural measure that claims to measure an emergent psychological property that is
greater than its parts must prove this claim by showing it explains variance that its parts,
separately, cannot.

The foundational principle is parsimony: Add complexity only if necessary. For example, to
explain the effects of AT Tpos and ATTyeg on conflicted feelings about drinking, including the
moderating effects of AT TgaL Was necessary. However, to explain the effects of AT Tpos and
ATTnec on drinking behavior, including moderating effects was unnecessary; the independent
effects of AT Tpos and AT Tneg Were sufficient. In order for us to distinguish when complex

variables are needed, we should treat them, not as reified units, but as interaction terms whose
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place in our models depend on their giving us more information than the simpler components of

which they are composed.
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Footnotes
! We used the following formula to test if an unconstrained model predicts more variance than
ATTams: F = [(Ru? = Rad)/(ky — ka))/[(1-R®)/(n = ky -1)] , where Ry? = variance explained by
the unconstrained model, Ra? = variance explained by ATT avs, n = sample size, ky = number of
predictors in the unconstrained model (i.e, 5), ka = number of predictors in the ambivalence
model (i.e, 1), and F has (ky — ka) and (n — ky -1) degrees of freedom.
2 The analytic procedure we recommend works with either unipolar or bipolar scales because the
rationale for unipolar scales is not statistical, but conceptual—namely, that the low end of the
scales should indicate indifference rather than opposition. However, regardless of the type of
scale used, ATTpos and AT Tneg should not be centered because (unless AT Tpos and AT Tnes
have the same mean) this will change who is classified as a positive versus negative respondent.

% Spencer-Rodgers et al. (2004) used a slightly modified six-item version of the RSES.
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Table 1
Behavioral Tendencies and Conflicted Feelings as a Function of Attitude Valence and Ambivalence

ATTAMB ATTPOS ATTNEG ATTBAL ATTBAL* ATTBAL* Unconstrained

ATTpos ATTnec —ATTams
p p B p B p AR
Behavioral Tendencies To...
Exercise -0.22** 0.32** -0.11 -0.14 0.16 -0.18 0.09**
Low-Fat Diet -0.25** 0.44** -0.27** -0.01 -0.00 0.18 0.27**
Giving Blood -0.24** 0.30** -0.23** -0.17 0.11 0.08 0.14**
Television 0.06 0.32** -0.20** -0.42* 0.05 0.09 0.19**
Alcohol 0.17** 0.50** -0.26** -0.06 -0.09 -0.10 0.37**
Cheating 0.48** 0.41** -0.31** -0.14 -0.08 0.04 0.11**
Conflicted Feelings About...
Exercise 0.27** -0.25** 0.20** 0.22* 0.14 0.18 0.07**
Low-Fat Diet 0.26** -0.03 0.15* 0.18 -0.29* 0.36** 0.01
Giving Blood 0.26** -0.32** 0.17** 0.24 -0.29* 0.02 0.13**
Television 0.17** 0.01 0.14* -0.32 -0.22 0.18 0.02
Alcohol 0.32** 0.14* 0.21** -0.55** -0.35* 0.37* 0.04*
Cheating 0.28** 0.21** -0.13* -0.23 0.02 0.37* 0.02

*p<.05, ** p<.005
Note. The ATTpos and AT Tyec coefficients are from Step 1 of the hierarchical regression, the ATTga, coefficients are from Step 2,

and the interaction coefficients are from Step 3. All regression coefficients were standardized.
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Table 2

Positive Self-Esteem as a Function of Culture and Self-Evaluative Balance

Positive Respondents Balanced Respondents Negative Respondents
n M SD n M SD n M SD

Current Data

uU.S. 262 1.23 0.40 9 0.22 0.23 15 -0.08 0.57

China 99 0.94 0.44 9 0.42 0.23 18 0.07 0.40
2004 Data

u.s. 85 5.94 0.64 5 4.70 0.45 25 3.98 1.08

China 105 5.30 0.62 6 4.71 0.29 42 3.98 0.92

Note. The values represent means and standard deviations of ratings on either -2 to +2 scales (in the current data) or 1 to 7 scales (in
the 2004 data).
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Table 3

Life Satisfaction as a Function of Valence and Ambivalence of Self-Evaluative Attitudes in the U.S. and China

ATTAMB ATTPOS ATTNEG ATTBAL ATTBAL* ATTBAL* Unconstrained

ATTpos ATTnec —ATTams
B B B B B B AR?
U.S.
Current Data -0.41** 0.51** -0.09 0.09 -0.21 -0.29 0.19**
2004 Data -0.23* 0.62** -0.15 0.10 0.33 -0.05 0.48**
China
Current Data -0.14 0.33** -0.03 -0.03 0.11 0.02 0.10**
2004 Data 0.03 0.31** -0.17* -0.02 0.13 0.61 0.18**

*p < .05, ** p < .005

Note. AT Tpos and AT Tneg Were scores on, respectively, positive and negative RSES items. The AT Tpos and AT Tneg coefficients are
from Step 1 of the hierarchical regression, the ATTga. coefficients are from Step 2, and the interaction coefficients are from Step 3.

All regression coefficients were standardized.
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Figure Captions
Figure 1. Attitudinal similarity as a function of the inverse of the absolute difference between
positive and negative attitudes (rated on a 0 to 1 scale). Darker shading indicates greater
attitudinal similarity.
Figure 2. The CRM function. Attitudes rated on a 0 to 1 scale. Darker shading indicates greater
ambivalence.
Figure 3. The SIM function. Attitudes rated on a 0 to 1 scale. Darker shading indicates greater

ambivalence.
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Figure 1
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Figure 2
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Figure 3
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