The ability model of emotional intelligence: Searching for valid measures

Marina Fiori
marina.fiori@unil.ch
Institute of Psychology
Department of Organizational Behavior
University of Lausanne, Anthropole 3131.1
CH-1015 Lausanne, Switzerland

John Antonakis
john.antonakis@unil.ch
Department of Organizational Behavior
Faculty of Business and Economics
University of Lausanne, Internef 618
1015 Lausanne, Switzerland

“In press”

Personality and Individual Differences



The ability model of emotional intelligence: Searching for valid measures

Current measures of ability emotional intelligei€®—in particular the well-known Mayer-
Salovey-Caruso Emotional Intelligence Test (MSCERlffer from several limitations,

including low discriminant validity and questionaldonstruct and incremental validity. We
show that the MSCEIT is largely predicted by pegityndimensions, general intelligence, and
demographics having multiple R’s with the MSCEIRmches up to .66; for the general El factor
this relation was even stronger (Multiple R = . 7&9.concerns the factor structure of the
MSCEIT, we found support for four first-order facgpwhich had differential relations with
personality, but no support for a higher-order gldbl factor. We discuss implications for
employing the MSCEIT, including (a) using the sengkanches scores rather than the total score,
(b) always controlling for personality and genen&lligence to ensure unbiased parameter
estimates in the El factors, and (c) correctinghi@asurement error. Failure to account for these
methodological aspects may severely compromisdqgtines validity testing. We also discuss

avenues for the improvement of ability-based tests.

Keywords: emotional intelligence; MSCEIT; abilityeneral intelligence; personality;

measurement error; psychometrics; validity.



I ntroduction
Skeptics and supporters debating on the importahEenotional Intelligence (EI) have
different opinions about which stream, the traiability approach, may hold most promise (e.g.,
Antonakis, Ashkanasy & Dasborough, 2009; Fiori,2@etrides, Furnham, & Frederickson,
2004;Matthews, Zeidner & Roberts, 2004; Saklofske, Aysti Minski, 2003). Whereas several
self-report questionnaires have been developecetsure El as a trait, there is a paucity of tests
that attempt to gauge El as an ability. The ontgldshed standardized test is the Mayer Salovey
Caruso Emotional Intelligence Test or MSCEIT (May®alovey, & Caruso, 2002). Given the
prominence of this test, whose validity may reflectthe El ability movement as a whole, we
closely analyzed its psychometric properties byr@rang its factor structure and focusing
particularly on its relationship with personalitycaintelligence.
In search of the elusive El ability measure

The first test introduced to measure EI as antghbilas called the Multibranch Emotional
Intelligence Scale (MEIS; Mayer, Salovey & Carus®897). This attempt was the first to
measure El according to objective performance rdtian relying on self-reports; correct
answers were scored in relation to the answer geavby the majority of respondents or
alternatively by a pool of experts. A newer versidithis test, the Mayer-Salovey-Caruso
Emotional Intelligence Test (MSCEIT, Mayer et 2002) was developed to improve the
construct validity of the MEIS. The test measums branches of El--emotion perception, using
emotions to facilitate thought, emotion understagdand emotion management--and employs
two scoring systems, general and expert consenssh correlate highly (from .93 to .99).
Although developed to be more psychometrically soilvan the MEIS, the MSCEIT showed
high unreliability in its measures, as demonstrétgéallesdal and Hagtvet (2009) who

conducted a comprehensive analysis to estimatan@icomponents associated with each



branch and their generalizability coefficients. Keand Bell (2008) also found problems with the
reliability of the test and weak support for thedretical model proposed by Mayer et al. (1997).
Palmer et al. (2005) observed lower reliability fficeents for certain subscales and found partial
support for the 4-factor structure.

As concerns the factorial structure of the MSCEliEre is much controversy; Mayer,
Salovey, Caruso and their colleagues find supporthieir theorizing (Mayer et al. 1999; Mayer,
Salovey, Caruso, & Sitarenios, 2003); however, sthiad conflicting results (Gignac, 2005;
Keele and Bell, 2008; Palmer et al. 2005; Rosseaner, & Algina, 2008). The issue of
whether an underlying higher-order latent globafd€tor--which was theorized by Mayer et al.
(1999)--explains the variance in the four firstardactors is rather contentious. Palmer et al.
(2005) found partial support for a model with a @& El factor, whereas Rossen et al. (2008)
found that a hierarchical model based on the thbehynd the MSCEIT was an improper fit to
the data. Gignac (2005) found that only the fowtdamodel had good fit whereas Keele and
Bell (2008) found support for a three-factor salatiStill on a more fundamental level,
researchers also question the convergent validlityyoMSCEIT. For example, the perceiving
branch does not correlate with established measfiasiotion perception (Austin, 2010;
Farrelly & Austin, 2007; Roberts, Zeidner, & Matite 2006).

As concerns the intercorrelations among the brastttey are quite low, from .30 to .54
(Mayer et al., 2002), thus posing doubts abouptiesence of an underlying higher-order El
factor. Yet, Mayer, et al. (2003) claimed that adex of general EI should be considered rather
than the individual branches (see also Mayer’'sP20ébsite). Consequently, most research
published using the MSCEIT reports the total scatieer than the single branches and draws
conclusions accordingly. Thus, it seems of primanyortance to understand whether a single

score is the right measure to consider.



Doesthe M SCEIT measure something different from 1Q and per sonality?

Knowing whether El is distinct frorg and personality is of primary importance. If the
MSCEIT strongly correlates with these construcentht is imperative thanyresearch efforts
using the MSCEIT factors as independent variabdesrol for personality and general
intelligence. If not, the effects of El might bearstated and the coefficient of the El factors will
be confounded with the effects of the variablefiwihich it is correlated (Antonakis, Bendahan,
Jacquart, & Lalive, in press). Besides the probtémmcluding important controls, measurement
error must be appropriately modeled given thapEisonality, and intelligence are psychological
constructs that are imperfectly measured (Antoneka., in press). The assumption of
predictive models is that independent variablesr@@asured without error; if there is error, then
it is important to account for this error in reg@s or structural equation models (Bollen, 1989).
Failure to model this measurement error will leadttenuated estimates for the variables
measured with error as well and biased estimatesofoelated control variables.

Several studies (e.g., Day & Carroll, 2004; Robettsl., 2006; Rode et al., 2008) tested
the claim that El is distinct from general intefligce and personality (Mayer, Caruso, & Salovey,
1999). In particular, Schulte and colleagues (2@@fducted the analysis correcting for
measurement error. The regression of El scoregpargl intelligence measured by the
Wonderlic Personnel Test, agreeableness measurbe INEO-PI (Costa & McCrea, 1992) and
sex yielded a multipl& of .81, demonstrating a very strong relationstiphese variables with
El. Such results cast serious doubt about theidig@nt validity of the MSCEIT EI model.

We sought to replicate Schulte et al. study (208darding the relationship between El,
personality, and general intelligence. In addite,tested the claim that the MSCEIT measures
an overarching construct of El. In order to provédeurate results on the discriminant validity of

the MSCEIT, we accounted for measurement errotisdénndependent variables. We also



conducted analyses on the four branches to pronate comprehensive results.
M ethod
Participants and procedure

We recruited 149 participants from a large Midwés$. university subject pool. They
completed paper-and-pencil questionnaires of igailce, personality and an on-line version of
the MSCEIT (administered previously). Splitting reegement occasions mitigates problems
associated with common methods variance, in thge batween personality and intelligence with
El (Antonakis et al., in press).

Measures

Mayer Salovey Caruso Emotional Intelligence TBESCEIT):This performance-based
measure of El (Mayer, Salovey, & Caruso, 2002) ssesefour dimensions (i.e., branches) of El,
using 141 items. These dimensions, each measurtdobiacets:

1. Perceiving Emotions (Branch 1): Identifying éimns conveyed through expressions
(Scale A: Faces) and abstract pictures (Scaledfures);

2. Facilitating Thought (Branch 2): How certainads may facilitate thinking (Scale B:
Facilitation) and comparison of emotions to sewseti such as color, light, and temperature
(Scale F: Sensations);

3. Understanding Emotions (Branch 3): Connectimgt&ns to certain situations (Scale G:
Blends) and knowledge of how emotions may changedanelop (Scale C: Changes);

4. Managing Emotions (Branch 4): Rating which dorwl strategy would be most
appropriate to handle a situation (Scale H: Ematiételations) and be effective for self-
regulation (Scale D: Emotional Management).

Personality:We used the Big Five Inventory (BFI; John & Sritzas, 1999) to measure

extraversion, neuroticism, agreeableness, consmimmess, and openness to experience. We



used the short version (BFI-44, Benet-Martinez &n]dl998), which includes 44 items on a 5-
point scale. Benet-Martinez and John (1998) repaatpha coefficients of .88, .84, .79, .82, and
.81, respectively, for the aforementioned dimension
General Intelligence TesWe used Cattell's “Culture Fair” test, Scale 3iRd (Cattell,
Krug, & Burton, 1973). The scale includes four gsit$ involving different tasks: Completing
series, classifying, solving matrices, and evahgationditions. This scale’s reliability is .85.
Results

We estimated the models using a maximum likelihesttmator with robust variance
estimates and a robust chi-square test (MPLUSMuUthén & Muthén, 2010); we also controlled
for age, sex, and ethnicity in all predictive sfieations. Raw scores of the MSCEIT were used
and they were scored by the test publishers acugtdiexperts’ ratings. Refer to Table 1 for
descriptive statistics and correlations.

[Insert Table 1 here]

Confirmatory Factor Analysis of the MSCEIT V 2.0

We conducted a CFA to test the 4-factor modehefMISCEIT constraining the two
scales of each scale to load on their respectiaedhr. We first ensured that the estimator was
well approximated for this model and data usinghtomte Carlo procedures recommended by
Muthén and Muthén (2002). We also estimated a MIitlItiple indicator, multiple cause
model) model, regressing the factors on the denpibgasariables so as to control for sample
heterogeneity (Muthén, 1989).

The basic CFA model had excellent f{f(14) = 16.24p > .10, RMSEA = .03, and CFl =

.99. However, the strength of the loadings (mean.73) showed large differences for the

branches: (a) Branch 1: ScalesM~.92) and EX = .41), (a) Branch 2: Scales B£ .61) and F



(A =.76), (a) Branch 3: Scales £+ .94) and GX = .62), (a) Branch 4: Scales £ .76) and
H (A = .83). The average latent correlation betweeridbefactors was not very strong,= .46.
Consequently, when we constrained the four branhiesad on a higher-order factor the model
failed to fit the datax?(16) = 39.78p < .05, RMSEA = .10, and CFI = .91, and the sohti@ms
also improper. The MIMIC models did not changeghbstantive findings. To further examine
the differential loading issue, we also re-estimdtee basic CFA model modeling tau-equivalent
subscales (constraining the loadings of each obtaech indicators to equality); however, this
model failed to fit the datay’(18) = 55.55p < .05), RMSEA = .12, and CFI = .86, suggesting
that the subscales are not affected by the comaxiorfin the same way.
Discriminant Validity

We simultaneously regressed the four El branchgseosonality and general intelligence
thus estimating an efficient MANOVA-type model (j.erhere the disturbances of the branches
covary). We also regressed a higher-order El faothicated by the four branches on the controls
for comparative purposes. To correct for measuréear in the independent variables, we
created latent variables by constraining the redidariance of each independent variabte (1-
reliability,)*Varianceg (Bollen, 1989) using the population reliabiliti&e estimated hierarchical
SEM models by first entering the demographic vdeishthen the big five personality factors,
and finally general intelligence. Furthermore, wenpared coefficients when measurement error
was not taken into account to show how much it afégct results (Table 2).

[Insert Table 2 here]

Our results replicate those of Schulte and colleag@004): Both general intelligence and

personality predicted a substantial amount of vaean EI scales (with full multiplB’s ranging

from.49 to .76, or respectively R-Squares of .2468). Our results highlight differential effects



of the control variables on the branches and vésipect to the total EI score (which would be
masked at the level of a general El score). Fdante, extraversion is unrelated to the overall
score, negatively related to Branch 3 and positivelated to Branch 4. Neuroticism also had
differential effects. Furthermore, the personalitjmensions were significantly predictive of the
branches even after having entered general indaltig into the equation, with agreeableness
having particularly high effects on Branches 2 dnGeneral intelligence predicted three of four
branches (and the total score) and the persomafitgnsions still remained predictive after
intelligence was entered in the model. Also, aseted, coefficients of variables for which
measurement error was not accounted for were atedat times severely).

Discussion

Some have concluded that self-report measures$lof# more heavily on personality
whereas ability measures on intelligence (Davied.e1998; Matthews et al., 2004). Our results
showed that the MSCEIT is accounted for not onlgewgeral intelligence, but also largely by
personality (cf. Schulte et al., 2004). Resulffeded among branches and with respect to the
total El score. Our results add to growing reseatawing limitations of ability-type El
measures (e.g., Antonakis & Dietz, in press; Amglé&rSteinmayr, 2006; Fgllesdal & Hagtvet,
2009; Keele & Bell, 2008; Palmer et al., 2005; Retlal., 2008; Rossen et al. 2008; Schulte,
Ree, & Carreta, 2004).

Even though we used different personality and genetelligence tests, our results are
similar to those obtained by Schulte et al. (2004lich we extended by showing the predictive
contribution of personality and intelligence to ledcanch. Thus, scores for each branch should
be considered separately, rather than a singleabtlscore, as also corroborated by our CFAs,
which showed that the branches are largely distinct

Finally, our results show the importance of accoghtor measurement error: Model



coefficients with and without measurement errorection indicate that coefficients can be
substantially biased. For example, in the casegyadesableness predicting Branch 4, the partial
standardized coefficient when modeling measurement ¢ = .56) was 75% higher than when
measurement error was not modeled (Be=,.32).

Measuring El asan Ability: In Search of Alternative Tests

The principal aim of our study was to assess tgehmsmetric properties of the MSCEIT.
Our results confirmed that the MSCEIT overlaps safigally with personality and general
intelligence, thus potentially offering quite lowsdriminant validity. To further substantiate
these findings, it would be advisable to followthps study with research examining the
contribution of El as a predictor of behavioralaames when personality and general
intelligence are taken into account and, imporyamtbrrecting for measurement error (cf.
Antonakis & Dietz, in press). Finally, researchars advised to use the single branch scores
rather than a global El score.

A practical problem that researchers willing todstiel as an ability are confronted with
is that there are basically no alternatives toMI®&CEIT. Some attempts have been undertaken,
such as the Situational Test of Emotional Undesten(STEM) and Situational Test of
Emotion Management (MacCann & Roberts, 2008), dhdrse. However, few data are available
about their psychometric properties and testsl@fhiity and discriminant validity are not very
encouraging (Austin, 2010; MacCann, 2010); alsst,items are very similar to those of the
MSCEIT, offering more a replication than an alteive

One way to overcome this measurement impassdngpi@ve the MSCEIT subscales so
as to make the branches more homogenous. Anotbectasorth considering would be
regarding the scoring options. For instance the EISGeports a correlation between expert and

consensus ratings as high as .99 (Mayer, Salové&aiso, 2002). Such as correlatsamiously
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challengeghe logic behind the scoring strategy. In facturhs out that experts respond to
MSCEIT items just like the majority of people. Thde emotion experts realbxis? Rather
than doubting the existence of experts in emotitirsgems more likely that the test does not
discriminate among high and low emotionally skilladividuals. Imagine the case of IQ tests,
where gifted individuals provide the same respomasedo the majority of respondents: Such a
finding would suggest that the test cannot sorh fiigm average 1Q individuals.

A strategy to adopt for changing or improving cuatrecales might be to find items in
which the difference between expert and generat@uwsus is larger, rather than smaller (and
hence offer more variability in individuals’ scoyeAs it is scored now, the criterion of
correctness reflects the highest percentage oflp@dm chose the same answer, suggesting that
the item is relatively easy. Thus, it seems tchas higher scores simply reflect performing well
on easy items, which implies that the MSCEIT maybeidentifying individuals highly skilled
in reasoning with emotions, but simply those whorgost of the easier items right.

We think that fundamentally new ways to measurarEIneeded, focusing for instance on
uncovering procedural rather than declarative esndtnowledge; this could be accomplished by
analyzing how individuals react in real and emagibrcharged situation. Such “maximum”
performance contexts have been shown useful iropees selection (cf. Waldman & Korbar,
2004). Alternatives might be found in a proces®ied approach to El by identifying
differences in emotion processes that may be redplerfor how individualgctually manage
emotions (cf. Fiori, 2009). Laboratory tasks thegjuire processing of emotional information,
such as those involving priming or managing différemotional information at the same time,
may be useful (e.g., Austin, 2005; Farrelly & Ans2007). Individual differences in performance
on the laboratory task, such as reaction time arggyeed of processing, would be used as

predictors of how the person reacts in situatibias tequire being able to manage emotions

11



(Fiori, 2010).
Conclusion

Our critical evaluation of the MSCEIT using strgpgychometric tests has highlighted
major limitations of the most widely used abiligst of El in circulation; we have also made
what we deem to be reasonable suggestions regdrdimghe MSCEIT should best be used in
predictive studies. We hope that our contributioth @ncourage the scientific community to

develop alternative ways to measure El as anybitito significantly improve current measures.
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Table 1: Descriptive statistics and correlations

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920
Variable Mean SD
1. B1 Perc. Emot. .59 .12 .53
2. B2 Fac. Thght .45 .09 43 63
3. B3 Und. Emot. 56 .12 .28 .38 .73
4. B4 Mng. Emot. 40 .10 A1 .50 42 .77
5. El Total .50 .07 .67 77 .75 .68 .66
6. Subscale A .62 .18 .90 45 .20 .06 .59 -
7. Subscale B 42 .07 .32 .76 .26 .38 .57 .34 -
8. Subscale C .60 .13 .28 .45 .88 .43 72 .22 .32 -
9. Subscale D .39 .09 .07 .40 .39 .85 .57 .02 34 39 . -
10. Subscale E .55 A1 74 .22 .29 .14 .52 .38 .15 .27 12 -
11. Subscale F 49 13 41 93 .37 .46 72 42 .46 .43 .35 22 -
12. Subscale G .52 14 .22 .23 .89 .33 .61 .15 .15 .58 31 .24 .23 -
13. Subscale H 41 .14 12 .49 .38 .94 .64 .08 .35 .38 .63 .13 .46 .29 -
14. Extraversion 329 73 -01 -03 -22 .14 -06.02- .07 -.20 .07 -01 -09 -20 .16 .83
15. Agreeableness 3.84 64 .16 40 -.10 .18 .20 .228 -.09 A2 -.02 39 -.09 .20 .08 .78
16. Consc. 3.72 .58 .22 13 -.03 .10 .15 .20 .08 03 -. .05 17 A3 -.02 12 .07 29 .75
17. Neuroticism 2.92 69 -25 -10 -.01 .09 -10.25- -.12 -.01 .08 -14 -07 -01 .08 -25 -.37 -.15 .76

18



18. Openness 3.63 .54 .07 .09 .30 .35 .29 .05 0025 . .23 .08 12 .29 .37 .07 -.12 .14 13.72

19.1Q 2248 4.80 .37 29 31 .01 .36 .39 A7 31 03 . .19 .13 .24 .00 -.02 .03 -.14 -26  -.10 -
20. Male A3 50 -08 -23 -13 -26 -24 -01 -15-12 -21  -17  -23 -12 -26 .06 -11 -.07 -24.11- .13 -
21. Age 1912 181 -22 -15 -.09 .02 -16 -22 9-1 -07 .02 -12 -09 -09 .01 -05 -.26 .06 12 .0%.13 .23

N = 149 (covariance coverage between 53% to 10Q8ératng on the measure); Estimation undertakergubim expectation-maximization (EM) algorithm foissing data (Dempster et al., 1977).

Forr>|.16|, p <.05; r>|.21|, p <.01; r ¥|,® < .001; Sex dummy coded (male = 1, female relipbilities on diagonals.
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Table 2. Standardized effects of 1Q, personalityl demographics on El.

Perceiving Facilitating Understanding Regulating
VARIABLES Total El
Emotions (Branch 1) Thought (Branch 2) Emotions (Branch 3) Emotions (Branch 4)
Step 1| Step 2 Step3 | Step 1 Step 2 Step 3 Step 1 Step 2 Step 3 Step 1 Step 2 Step3 | Stepl| Step2 Step 3
Male (=1; else 0) .00 -.09 -.06 -.18t -12 =17t -12 -12 -12 -27* -13 -19* -.261 -.19 -.19
(-.05) (-.05) (-.167) (-.16) (-.10) (-.14 .20%) (-.21%) (-.241) (-.24%)
Age -.15 -.15 -12 -.22 -.09 -.10 -.09 -.13 -.10 .08 13 . -.18 -.05 -.05
(-.14) (-.11) (-.14) (-.09) (-.13) (-.10 on (.13) (-.09) (-.07)
Race: Asian -.03 .01 .02 -13 -14 -.09 -.34*  -30* -.28* -17 -.22t -.19 -.26 -.29t -.21
(-.01) (-.03) (-13) (-.13) (-.32*%) (-.27% (-20t1) (-.20) (--2971) (-.26)
Race: Afr.-Amer. .08 .06 .07 A1 -.07 .03 -11 -.22t -.16 .03 -.19 -.10 .07 -.20 -.14
(.05) (.09) (.00) (.02) (-.18t1) (-.201] (09  (-.10) (-.10) (-.09)
Race: Hispanic -.04 .02 .04 -.07 =27t -11 -.12 -11 -.03 .06 -.30* 16-. -.07 -.36* -.22
(-.02) (.01) (-.18) (-.15) (-.10) (-.06 en (-.171) (-.231) (-.19)
Race: not indicated -.08 -.02 -.00 -00 -12 -.01 -.30* -.30** -.24* -.02 02 -.12 -.10 -.28t -.17
(-.05) (-.05) (-.06) (-.01) (-.30*%) (-.24%) (-.12) (-13) (-.20) (-.15)
Extraversion -.16 -.10 .01 -.00 -.35%* -.28* 29t 247 .02 -.02
(-.10) (-.05) (.00) (.00) (-.27*) (-.26** .2471) (.26%) (.02) (-.02)
Agreeableness -.19 -.09 .56%** 37 -.10 -.14 57+ .56** .60* .54*
(-.07) (-.07) (.37%*%)  (.36%*%) (-.08) (-.06) (.32%) (.32%) (.37%) (.331)
Conscientiousness .22 .23 -.15 .0 -.07 .G 14 -. -.03 -17 -.03
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Neuroticism

Openness

General Intelligenc

R-square

Multiple-R

Delta R-Square

%

.04

.19

(17)
-.39*
(-.27%%)
.08

(.08)

18*
(13

42
(.36%)

14t

(17)
-.22%
(-.191)

.08
(.10)
25%
(.26%)
24%
(.18%)
49*
(.42%)

-06***

(-.05)

09

(.00)
24

(-14)

4% 31

(.24%%)

37t 55%*

(.49%)

A7

(-.02)
.08
(.09)
14
(.15)
30%
(.30)*
39%
(.32%%)
62%
(57*)

. 08***

(-.03)
-.24

(-13)
A4

(. 33***)

A3t .35%**

(. 28***)

.36t RSk

(. 53***)

22%*

(.05
-.08
(-.06)
334
(.34%+)
28
(.28%
A%
(.35%+)
B5*H
(59%+)

.07**

(-.03)
33
(.19%)
AT

(.33***)

A2t AL

(.31***)

.34t .B66*+*

(.56***)

.32%*

(-.03)
20*
(184
45
(.34%%)
.04
(.04)
Ve
(.29
B6**
(.54%%)

.00

207

A5t

(-.04)
10
(.02)
54*

(379

51%*
(.39

71
(.62*)

. 31***

(.02)
16
(.07)
461
(:37%)
39
(.36*)
58%
(.48*)
T6%
(.69%¥)

Q7%

N-size = 149 (estimation with EM Algorithm); stamdarrors are robusf; values: fp <= .10; *p <= .05; ** p <= .01; *** p <= .001; in parentheses are results when

measurement error was not modeled. Reference cgtiEgaace is “White.” Note, the model with El ashigher order factor was rejected by the chi-sgjtest of fit; results are

reported for comparative purpos&Sor models with measurement error only (nestedr@a®entler scaled chi-square difference test &mheBranch and for Total EI model

conducted independently).
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