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Abstract: The Dark Tetrad (subclinical narcissism, Machiavellianism, psychopathy, and sadism) is a central framework in
personality psychology and is studied across clinical, organisational, and forensic contexts. The Short Dark Tetrad (SD4) has
been adapted into several languages, but Indonesian studies have reported its reliability only as point estimates, without
quantifying estimation uncertainty. This study therefore estimated the internal-consistency reliability of the Indonesian SD4
within a Bayesian framework. Responses from 289 Indonesian university students were analysed in JASP (1,000 MCMC
samples; 50 burn-in) through a four-step sequence: MCMC trace plots, Posterior Predictive Check (PPP) eigenvalue plots,
Bayesian single-factor fit diagnostics, and McDonald's « posterior distributions with 95% Bayesian credible intervals (BCI).
All chains converged, the eigenvalue evidence supported a dominant single factor (F1/F2 ratio = 2.5 to 3.6), and model fit was
adequate to excellent (B-CFI = .905 to .965). Reliability was good for Sadism (o = .813) and Narcissism (o = .808) and
acceptable for Machiavellianism (o = .725) and Psychopathy (o =.717). The Indonesian SD4 therefore shows acceptable-to-
good internal-consistency reliability, reported here with explicit uncertainty and accompanied by a reproducible Bayesian
reporting template. Because this evidence concerns reliability rather than validity, it supports research use in university-
student samples, whereas high-stakes application will require further validity and measurement-invariance evidence.

Keywords: Bayesian Reliability; Credible Interval; Dark Personality; Internal Consistency; McDonald’ s Omega; Short Dark
Tetrad

Abstrak: Dark Tetrad (narsisisme subklinis, Machiavellianisme, psikopati, dan sadisme) merupakan kerangka sentral dalam
psikologi kepribadian dan dikaji pada konteks klinis, organisasi, serta forensik. Short Dark Tetrad (SD4) telah diadaptasi ke
dalam beberapa bahasa, tetapi studi di Indonesia baru melaporkan reliabilitasnya sebagai estimasi titik tanpa mengukur
ketidakpastian estimasi. Oleh karena itu, penelitian ini mengestimasi reliabilitas konsistensi internal SD4 versi Indonesia
dalam kerangka Bayesian. Data dari 289 mahasiswa Indonesia dianalisis menggunakan JASP (1.000 sampel MCMC; burn-in
50) melalui empat langkah berurutan: plot jejak (trace plot) MCMC, plot nilai eigen Posterior Predictive Check (PPP),
diagnostik kecocokan model faktor tunggal Bayesian, dan distribusi posterior « McDonald beserta interval kredibel Bayesian
95% (BCI). Seluruh rantai konvergen, bukti nilai eigen mendukung satu faktor dominan (rasio F1/F2 = 2,5 hingga 3,6), dan
kecocokan model tergolong memadai hingga sangat baik (B-CFI = 0,905 hingga 0,965). Reliabilitas tergolong baik untuk
Sadisme (w = 0,813) dan Narsisisme (o = 0,808), serta dapat diterima untuk Machiavellianisme (v = 0,725) dan Psikopati (v =
0,717). Dengan demikian, SD4 versi Indonesia menunjukkan reliabilitas konsistensi internal yang dapat diterima hingga baik,
dilaporkan disertai ketidakpastian yang eksplisit dan templat pelaporan Bayesian yang dapat direproduksi. Karena bukti ini
menyangkut reliabilitas, bukan validitas, temuan ini mendukung penggunaan untuk keperluan penelitian pada sampel
mahasiswa, sedangkan penerapan berisiko tinggi memerlukan bukti validitas dan invariansi pengukuran lebih lanjut.

Kata kunci: Interval Kredibel; Kepribadian Gelap; Konsistensi Internal; Omega McDonald; Reliabilitas Bayesian; Short Dark
Tetrad
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dishonesty, intimate partner violence, and forensic
misconduct (Gémez-Leal et al., 2024; Plouffe et al., 2023;
Rassin et al., 2024). The formal incorporation of everyday
sadism as the fourth Dark Tetrad constituent followed
Buckels et al's (2013) demonstration that sadism is
conceptually and empirically distinguishable from and
provides incremental predictive validity beyond the original
Dark Triad for aggressive and exploitative behaviours.

Paulhus et al.'s (2021) Short Dark Tetrad (SD4) advanced
measurement of the construct: a 28-item inventory of four
seven-item subscales. The SD4 addressed critical
measurement limitations of its predecessor, the Short Dark
Triad (SD3; Jones & Paulhus, 2014), by equalising subscale
lengths and refining item content to reduce construct
overlap. Cross-cultural validation has proceeded across
several languages: Chinese (Zhang et al.,, 2022), Spanish
(Ortet-Walker et al., 2024), Brazilian (Guilhermino et al.,
2025), Indian (Dubey et al., 2025), and Polish (Kosowski et
al.,, 2026) samples. Plouffe et al.'s (2023) systematic review,
conducted using COSMIN methodology (Mokkink et al.,
2010), cautioned that psychometric quality varies across
cultures and that each adaptation needs independent
validation.

Indonesia, the fourth most populous nation, has a
collectivist cultural profile marked by strong social-
harmony norms, high power distance, and communal
identity (Hofstede, 2001), and it remains an under-
researched context for Dark Tetrad assessment. Normative
constraints on overt grandiosity and interpersonal
exploitation differ from those in Western individualist
cultures, so the SD4 needs psychometric evaluation in
Indonesia before applied use. Two preliminary Indonesian
studies have initiated this process: Irta et al. (2025)
conducted cross-cultural adaptation following International
Test Commission (2017) guidelines on 258 university
students, yielding acceptable confirmatory factor analytic fit
(GFI = 975, CFI = .81, RMSEA = .073) and aggregate
McDonald's « = .806; Arnietta et al. (2025) reported
Cronbach's o coefficients ranging from .621 to .752 on 305
students. While both studies represent substantive initial
contributions, they share a critical shared limitation:
exclusive reliance on point-estimate reliability coefficients
without quantifying the sampling uncertainty present in all
psychometric estimation, a practice that recent work has
criticised as inadequate (Pfadt et al., 2022, 2023; Sijtsma,
2009; Peters, 2014).

Dark personality traits may be expressed, and reported,
differently in Indonesia. In collectivistic settings with strong
social-harmony norms and relatively high power distance,
overt grandiosity, callousness, and interpersonal
exploitation draw stronger normative sanction, which can
shape both how these traits are expressed and how readily
they are disclosed on self-report measures. Two response
processes are especially relevant here. First, socially
desirable responding and impression management can lead
respondents to under-report undesirable attributes. Second,
culturally patterned response styles, such as acquiescence
and a tendency to avoid extreme endorsement of socially
proscribed content, can further compress item responses.
Because both processes reduce item variance and inter-item
covariance, they affect internal-consistency reliability
independently of the trait itself and call for uncertainty-
aware reliability appraisal in this population. This
expectation aligns with cross-cultural evidence linking high
power distance and collectivism to acquiescent and less
extreme responding (Johnson et al., 2005; Smith, 2004).

An Indonesian SD4 already exists: prior work adapted
the instrument cross-culturally and reported classical
reliability (Arnietta et al., 2025; Irta et al., 2025). The gap lies

in how that reliability was reported. Both studies give point
estimates with no measure of estimation uncertainty. This
study fills that gap by providing Bayesian reliability
evidence for the four Indonesian SD4 subscales:
McDonald\u2019s \u03c9 with credible intervals,
supported by convergence and model-plausibility
diagnostics.

Point-estimate reliability reporting has practical costs,
not just technical ones. A reliability coefficient reported
without an uncertainty interval implies a false precision and
hides how wide the plausible range for the true population
reliability can be. In high-stakes settings such as personnel
selection, clinical screening, and forensic risk assessment,
this can weaken the validity of decisions. A related issue is
the common use of Cronbach's « as the only reliability index.
Coefficient o is not inherently wrong, and under tau-
equivalence it is an appropriate estimator; but when tau-
equivalence does not hold, which is common in personality
scales such as the SD4, whose items carry substantively
varying factor loadings within each subscale, o can
underestimate reliability (Flora, 2020; McDonald, 1999;
Revelle & Condon, 2019). Reporting o alone therefore shows
neither this potential bias nor the sampling uncertainty
around the estimate, which is why a model-based index
(McDonald's ) with an explicit uncertainty interval is
preferable.

Bayesian reliability analysis in the open-source JASP
software (Pfadt et al, 2022, 2023) addresses both
limitations. By modelling the posterior distribution of
reliability coefficients through Markov Chain Monte Carlo
(MCMC) sampling conditional on observed data and
uninformative priors, the Bayesian framework yields: (a)
McDonald's » theoretically superior reliability index that is
unbiased under the congeneric model; (b) 95% Bayesian
Credible Intervals (BCI) with the direct probabilistic
interpretation that the true population reliability lies within
the stated range with 95% posterior probability, which
frequentist confidence intervals cannot provide (Morey et
al., 2016); (¢) MCMC trace plots enabling direct visual
verification of chain convergence and stationarity; and (d)
Posterior Predictive Check (PPP) eigenvalue plots that assess
the plausibility of the single-factor model underlying o
estimation. Together these outputs give a fuller reliability
evaluation than any single point estimate.

A distinctive methodological strength of Bayesian
reliability analysis is that its outputs naturally follow a
logical inferential sequence: MCMC trace plots must first
verify that the sampling algorithm has adequately explored
the posterior before any inference is drawn; PPP eigenvalue
plots must then establish that the single-factor model
assumed in o estimation is plausible; Bayesian fit indices
subsequently quantify model adequacy; and only then do
the final » estimates carry interpretive weight. This order
follows the dependency structure of Bayesian inference and
gives a level of transparency that classical reliability
reporting lacks.

The present study addresses that gap by applying the
full sequential Bayesian framework to the Indonesian SD4.
Beyond its psychometric contribution, it demonstrates a
reproducible analytical protocol, implementable in freely
available software, that can serve as a template for
uncertainty-aware reliability reporting in Indonesian
psychological science. The evidence here concerns internal-
consistency reliability, which is a precondition for, but not
the same as, the validity evidence (such as criterion-related
validity and measurement invariance) that clinical,
organisational, or forensic use would also require. The
objective is therefore specific: to provide Bayesian internal-
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consistency reliability evidence for all four Indonesian SD4
subscales in a university-student sample, reported through
four sequential steps: (1) MCMC convergence diagnostics,
(2) Posterior Predictive Check (PPP) eigenvalue assessment
of single-factor plausibility, (3) Bayesian single-factor fit
diagnostics, and (4) posterior McDonald's » estimation with
95% credible intervals.

METHODS
Participant characteristics and research design

A cross-sectional quantitative psychometric design was
employed, consistent with contemporary standards for
instrument validation research (Boateng et al., 2018). The
analytical framework centred on Bayesian reliability
analysis with Markov Chain Monte Carlo (MCMC) sampling,
with sequential diagnostic verification preceding the final
reliability estimates. Data were collected in a naturalistic
setting through an online self-report questionnaire.

Sampling procedures

Participants were active Indonesian university students
recruited through purposive online convenience sampling
via institutional channels. The questionnaire was
administered online using Google Forms over a data-
collection period spanning July to September 2025.
Inclusion criteria specified: (a) active enrolment in a
recognised Indonesian higher education institution; (b) age
18-35 years; and (c) provision of informed electronic
consent. A total of 289 responses were received; none were
excluded, yielding a final analysed sample of N = 289.
Because the online questionnaire required a response to
every item, the dataset contained no missing values; no
attention-check or careless-responding screening was
applied. Because recruitment was non-probability
(purposive/convenience), claims of generalisability are
restricted to Indonesian university-student populations
comparable to the present sample and are not extended to
the broader Indonesian adult population. The study received
institutional ethical approval under reference number
21.02/KEPKH-UNP/V/2024 and was conducted in
accordance with the Declaration of Helsinki. Sample
demographic characteristics were as follows. The mean age
was 20.01 years (SD = 2.65). Of the 289 participants, 61
(21.1%) were men and 228 (78.9%) were women. These
characteristics define the population to which the present
reliability evidence applies.

Sample size, power, and precision

Within a Bayesian framework, sample adequacy is more
appropriately framed in terms of posterior precision than of
frequentist statistical power. The present N = 289 was
evaluated against two considerations: the sample size
recommended for stable Bayesian reliability estimation and
adequate MCMC convergence under congeneric single-
factor models (Pfadt et al, 2022), and participant-to-
parameter ratio guidance for seven-item subscales
(Kyriazos, 2018). Adequacy was then assessed directly
through the width of the resulting 95% credible intervals,
which index the precision with which each o is estimated,;
the observed interval widths (reported in the Results) were
sufficiently narrow to support interpretable reliability
conclusions for this sample. We therefore use the terms

“sample adequacy” and “posterior precision” rather than
“power.”

Measures

The SD4 was developed by Paulhus et al. (2021). This
study used the Indonesian adaptation of Irta et al. (2025),
produced under the International Test Commission (2017)
translation and adaptation guidelines. It comprises 28 items
across four seven-item subscales (Machiavellianism,
Narcissism, Psychopathy, and Sadism), each rated on a five-
point Likert scale (1 = Strongly Disagree to 5 = Strongly
Agree), with higher scores indicating stronger endorsement
of the trait. Because the items came from the present
authors' own preliminary adaptation study (Irta et al., 2025),
no additional permission was needed, and they were
administered verbatim. Following the default JASP single-
test reliability implementation (Pfadt et al., 2022, 2023), the
five-point responses were treated as continuous and
modelled with the Pearson covariance matrix in the
congeneric single-factor model underlying McDonald's w.

Data analysis

Three independent MCMC chains were sampled using
the Gibbs sampler. Each chain was run for 1,000 post-burn-
in iterations following a burn-in of 50 iterations. Because
trace plots alone are insufficient to establish convergence,
convergence was additionally evaluated using numerical
diagnostics: the potential scale reduction factor (R-hat;
Gelman & Rubin, 1992), the effective sample size (ESS) of
each o posterior. Convergence was considered satisfactory
where R-hat < 1.01 and ESS was adequate for stable interval
estimation. All chains met these criteria: R-hat ranged from
1.000 to 1.004 (all < 1.01), and effective sample sizes were
adequate across subscales (Machiavellianism, R-hat = 1.001,
ESS = 1,127; Narcissism, R-hat = 1.000, ESS = 2,124;
Psychopathy, R-hat = 1.001, ESS = 1,833; Sadism, R-hat =
1.004, ESS = 2,135). The choice of 1,000 post-burn-in
samples and 50 burn-in iterations followed the JASP
defaults validated by Pfadt et al. (2022, 2023); their
adequacy for the present data was confirmed by the
numerical diagnostics above rather than assumed. For the
prior, an inverse-Wishart prior was placed on the
covariance matrix with the JASP default hyperparameters
(an identity scale matrix with degrees of freedom equal to
the number of items plus one, df = k + 1); this weakly
informative specification yields posterior estimates
substantively equivalent to frequentist bootstrap intervals
under unrestrictive conditions, so that substantive
conclusions are driven by the data rather than by the prior.
A formal prior sensitivity analysis was not conducted;
because this weakly informative prior yields estimates
equivalent to frequentist bootstrap intervals under
unrestrictive conditions (Pfadt et al., 2022), the reported o
estimates are unlikely to be materially driven by the prior,
and a formal sensitivity check remains a useful confirmation
for future work. Analyses were then conducted and reported
in the following sequential order, which reflects the logical
dependency structure of Bayesian reliability inference:

MCMC Convergence Verification. Trace plots were
inspected across three independent chains to confirm
stationary mixing and absence of trending, non-stationarity,
or chain divergence (Gelman & Rubin, 1992). Convergence
is a mandatory prerequisite for valid posterior inference;
inferences drawn from non-converged chains are unreliable
regardless of their apparent plausibility.

Posterior Predictive Check (PPP) of Single-Factor
Model Plausibility. PPP eigenvalue plots were examined to
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evaluate whether the single-factor model underlying o
estimation is plausible given the observed inter-item
correlation structure. A dominant first eigenvalue
substantially exceeding the second, with non-overlapping
95% uncertainty intervals, provides Bayesian posterior
evidence supporting the unidimensionality assumption.

Bayesian Single-Factor Fit Diagnostics. Bayesian fit
indices (B-LR, B-SRMR, B-RMSEA, B-CFI, B-TLI) were
evaluated against a priori acceptable criteria: B-CFI > .90, B-
TLI > .90, B-RMSEA < .08, B-SRMR < .08 (Hu & Bentler,
1999). Stringent criteria (B-CFI > .95, B-RMSEA < .06) were
additionally evaluated.

Bayesian McDonald's « Reliability Estimation. Only
after Steps 1-3 confirmed sampling validity and single-
factor model adequacy were McDonald's « posterior
distributions extracted. Primary outputs included: posterior
mean estimates of ot, 95% Bayesian credible intervals (BCI),
and full posterior density plots visualising distributional
shape and precision. Reliability benchmarks followed
Nunnally (1978): o = .70 = acceptable; » > .80 = good.

All analyses were conducted in JASP Version 0.17 (JASP
Team, 2023) using the Bayesian Reliability module (Pfadt et
al.,, 2023). McDonald's total omega (ot) was selected as the
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primary reliability index rather than Cronbach's «, given its
theoretical superiority under the congeneric single-factor
model and its robustness to violations of tau-equivalence
(Flora, 2020; McDonald, 1999; Revelle & Condon, 2019). The
Bayesian estimation approach was preferred over
frequentist point-estimate approaches for three convergent
reasons: (a) it yields full posterior distributions rather than
single-valued estimates; (b) it produces 95% Bayesian
credible intervals with direct probabilistic interpretations;
and (c) it supports visual diagnostic verification of sampling
convergence and model plausibility through trace and PPP
plots (Morey et al., 2016; Pfadt et al., 2022; Wagenmakers et
al.,, 2018).

RESULTS OF STUDY
MCMC Convergence Verification

Figure 1 presents MCMC trace plots for all four
Indonesian SD4 subscales, displaying three independent

chains (blue, red, green) across 1,000 post-burn-in
iterations.
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Figure 1. MCMC Trace Plots for McDonald's  — Indonesian SD4 Subscales
Note. Each panel shows three independent MCMC chains for one subscale’ s » posterior across 1,000 post-burn-in iterations.
Convergence is indicated by stable horizontal mixing without systematic drift and by free overlap of the three chains.
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All chains showed stationary mixing across all four
subscales , fluctuating around a stable level, with no
systematic drift and free overlap of the three chains
throughout sampling. Narcissism traces (Figure 1b) oscillate
within o ~ .75-.87 around the posterior mean of .808;
Sadism (Figure 1d) within .74-.86 around .813; Psychopathy
(Figure 1a) within .65-.80 around .717; and
Machiavellianism (Figure 1c¢) within .65-.80 around .725.

Table 1 summarises the MCMC convergence
diagnostics. The stationary mixing pattern across all
subscales satisfies the Gelman-Rubin convergence criterion
(Gelman & Rubin, 1992) and supports the Bayesian
inferences reported in Steps 2-4. Table 1 reports the
numerical convergence diagnostics (R-hat and effective
sample size) for each subscale; all R-hat values were < 1.01
with adequate effective sample sizes, documenting
convergence quantitatively.

Posterior Predictive Check (PPP) Eigenvalue Assessment

Figure 2 presents Bayesian PPP eigenvalue plots
evaluating the plausibility of the single-factor model that
underlies McDonald's » computation. Each plot displays
posterior mean eigenvalues (black dots) with 95% posterior
uncertainty intervals (grey bars) for the inter-item
correlation matrix of the respective seven-item subscale.
The theoretical interpretive standard follows from factor
analytic conventions (Kaiser, 1960): a dominant first
eigenvalue substantially exceeding 1.0, with the second
eigenvalue near or below 1.0, indicates unidimensional
latent structure. The Bayesian extension (Pfadt et al., 2023)
further requires that the 95% uncertainty intervals for the
first and second eigenvalues do not meaningfully overlap.

Table 1. MCMC Convergence Summary for Indonesian SD4 Subscales

Subscale Chain Range () Posterior Mean R-hat ESS
Psychopathy .65-.80 717 1.001 1.833
Narcissism .75-.87 .808 1.000 2.124
Machiavellianism .65-.80 725 1.001 1.127
Sadism .74 - .86 813 1.004 2.135
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Figure 2, Posterior Predictive Check (PPP) Eigenvalue Plots — Indonesian SD4 Subscales
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The Sadism subscale (Figure 2d) exhibited the strongest
unidimensional evidence, with the largest first eigenvalue,
a pronounced drop to the second, and non-overlapping 95%
credible intervals for the first and second eigenvalues. As an
approximate reading of the plots, F1 ~ 4.0 and F2 ~ 1.1
(F1/F2 =~ 3.6). This pattern corroborates the comparatively
high Bayesian reliability of Sadism (v = .813) reported in
Step 4. Psychopathy (Figure 2a) and Machiavellianism
(Figure 2c) showed adequate ratios (approximately 2.7 and
2.5, respectively; F1 ~ 3.0) with marked drop-offs to
subsequent eigenvalues. Narcissism (Figure 2b) showed F1
~ 3.3 and F1/F2 ~ 2.7; however, the second through fourth
eigenvalues remained near or slightly above 1.0 with
partially overlapping credible intervals, providing mild but
not conclusive posterior evidence of a secondary factor. This
pattern should be interpreted cautiously. Because the SD4
Narcissism items were not designed to operationalise
grandiose and vulnerable narcissism as separate facets, the
mild secondary signal is not direct evidence of those specific
facets; it is better described as non-specific structural
complexity, broadly consistent with the documented
multidimensionality of subclinical narcissism (Ortet-
Walker et al., 2024; Plouffe et al., 2023). Table 2 summarises
the PPP eigenvalue estimates.

Bayesian Single-Factor Fit Diagnostics

Having confirmed MCMC convergence (Step 1) and
established single-factor model plausibility (Step 2),
Bayesian fit diagnostics were evaluated to provide
quantitative confirmation of model adequacy. Table 3
presents Bayesian fit indices for all four subscales.
Psychopathy demonstrated excellent fit (B-CFI = .956, B-TLI
= .933, B-RMSEA = .056, B-SRMR = .043), meeting the
stringent criteria established by Hu and Bentler (1999) on
both B-CFI (> .95) and B-RMSEA (< .06). Machiavellianism
similarly achieved excellent fit (B-CFI = .965, B-TLI = .945, B-
RMSEA = .056, B-SRMR = .039), with the lowest B-SRMR
value of all subscales—indicating the tightest alignment
between the posited single-factor model and the observed
inter-item covariance structure. Sadism demonstrated good
fit (B-CFI = .913, B-TLI = .901, B-RMSEA = .068, B-SRMR =
.063), meeting all acceptable thresholds with comfortable
margins.

The Narcissism subscale showed a more mixed fit
pattern. While B-CFI = .905 and B-RMSEA = .064 met
acceptable criteria, B-TLI =.851 fell marginally below the .90
threshold recommended by Hu and Bentler (1999). This
finding converges with the mild secondary eigenvalue
signal observed in Step 2 (Figure 2b), providing two
independent diagnostic indicators that the Narcissism
subscale exhibits mild structural complexity not fully

captured by the strict single-factor model. Nevertheless,
three of five indices (B-CFI, B-RMSEA, B-SRMR) meet
acceptable thresholds, supporting the continued
interpretability of single-factor « estimation for this
subscale while flagging the need for caution in high-stakes
applications. Steps 1-3 together provide the basis for the
Step 4 reliability estimates.

Bayesian McDonald's o Reliability Estimates

With MCMC convergence confirmed (Step 1), single-
factor model plausibility established (Step 2), and model fit
quantitatively verified (Step 3), the reliability estimates can
now be interpreted. Table 4 presents posterior mean
estimates of McDonald's «» and 95% Bayesian credible
intervals for all four Indonesian SD4 subscales, and Figure 3
displays the corresponding posterior density plots.

The Sadism subscale yielded the highest reliability (o =
.813, 95% BCI [.777, .843]) and the narrowest credible
interval (BCI width =.066), so it was also the most precisely
estimated. The whole credible interval lies above o = .77,
above the conventional benchmark for good reliability
(Nunnally, 1978). As shown in Figure 3d, the posterior
density is near-Gaussian and symmetric, corroborating the
unidimensional structural evidence from Step 2 (F1/F2 ratio
~ 3.6) and the good fit from Step 3 (B-CFI = .913). Across all
three diagnostic steps, Sadism was the strongest subscale of
the Indonesian SD4.

The Narcissism subscale demonstrated equally good
reliability (o =.808, 95% BCI [.774, .841]; BCI width = .067).
However, Figure 3b reveals a mild left-skewness in the
posterior density, an asymmetry that is a third converging
indicator, alongside the mild secondary eigenvalue in Step 2
and the marginal B-TLI in Step 3, of latent structural
complexity not fully captured by the single-factor model.
These three indicators together suggest that, although
Narcissism  shows good overall reliability, its
multidimensional structure deserves attention in applied
use.

The  Machiavellianism  subscale  demonstrated
acceptable reliability (o = .725, 95% BCI [.678, .772]; BCI
width = .094). Figure 3c shows a unimodal, approximately
normal posterior distribution with moderate width, and the
lower BCI bound of .678 falls close to but below the .70
threshold, indicating limited posterior probability of
unacceptably low true reliability. This result, combined with
Machiavellianism's excellent fit in Step 3 (B-CFI = .965),
suggests that the modest reliability reflects the inherently
broader bandwidth of the Machiavellianism construct
rather than structural misspecification (McDonald, 1999).

Table 3. Bayesian Single-Factor Fit Indices for Indonesian SD4 Subscales

Subscale B-LR B-SRMR B-RMSEA B-CFI B-TLI
Psychopathy 26.61 .043 .056 .956 933
Narcissism 29.21 .058 .064 .905 851
Machiavellianism 26.39 .039 .056 .965 .945
Sadism 31.87 .063 .068 913 .901

Note. All estimates are posterior means from JASP Version 0.17 (Pfadt et al., 2023). Acceptable fit criteria (Hu & Bentler, 1999): B-CFI1 > .90, B-
TLI> .90, B-RMSEA < .08, B-SRMR < .08. Stringent criteria: B-CFI > .95, B-RMSEA < .06. B-LR = Bayesian Likelihood Ratio; B-SRMR =
Bayesian Standardised Root Mean Square Residual; B-RMSEA = Bayesian Root Mean Square Error of Approximation; B-CFI = Bayesian

Comparative Fit Index; B-TLI = Bayesian Tucker—Lewis Index.
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Figure 3. Bayesian Posterior Density Plots of McDonald's o — Indonesian SD4 Subscales

Note. Each panel shows the posterior density of McDonald’ s » for one subscale; the central tendency is the posterior mean and the spread reflects

estimation uncertainty, summarised by the 95% credible interval.

Table 4. Bayesian McDonald's w Reliability Estimates for Indonesian SD4 Subscales (N = 289)

Subscale ® Lower 95% Upper 95% Reliability Category
Psychopathy 717 .666 .763 Acceptable (BCI width =.097)
Narcissism .808 774 .841 Good (BCI width = .067)
Machiavellianism 725 .678 772 Acceptable (BCI width =.094)
Sadism 813 777 .843 Good (BCI width = .066)

The Psychopathy subscale yielded acceptable reliability
(w=.717,95% BCI [.666, .763]; BCI width = .097)—the widest
BCI of all subscales, indicating the greatest posterior
estimation uncertainty (see table 4). The lower BCI bound of
.666 falls marginally below the .70 threshold, suggesting
some posterior probability that true population reliability in
the Indonesian context is slightly lower than conventional
acceptability criteria.

As visualised in Figure 3a, the posterior distribution is
nonetheless unimodal and symmetric. Psychopathy showed
the widest credible interval (BCI width = .097), indicating
the greatest posterior estimation uncertainty among the
four subscales. Because the present study did not conduct

item-level analysis or tests of differential item functioning,
the source of this wider interval cannot be identified here;
it is therefore offered only as a hypothesis for future
research. Candidate explanations include psychometric
factors such as greater item-content heterogeneity or lower
and more variable item-total relations within the seven-
item subscale, and, possibly, culturally patterned
responding to items describing callous disregard for social
norms. Adjudicating between these explanations would
require item-level and measurement-invariance analyses
(e.g., DIF) that are beyond the scope of the present reliability
study.
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DISCUSSION

The present study provides the first sequentially
structured Bayesian psychometric evaluation of the
Indonesian SD4, applying a four-step inferential procedure
that reflects the logical dependency architecture of Bayesian
reliability analysis. This sequential analytic framework,
encompassing MCMC convergence diagnostics, model
plausibility and fit evaluation, and subsequent reliability
estimation, ensures that the derived « estimates are
supported by a thoroughly validated inferential process. To
date, this level of inferential transparency has not been
applied to the Indonesian SD4, thereby representing a
substantive methodological advancement beyond the
point-estimate approaches adopted in prior Indonesian
studies (Arnietta et al., 2025; Irta et al., 2025).

A key finding with direct theoretical implications is the
convergence of three diagnostic indicators for the
Narcissism subscale. The presence of a mild secondary
eigenvalue in Step 2 (PPP: F1/F2 =~ 2.7, with the F2
uncertainty interval overlapping eigenvalue 1.0), the
marginally suboptimal B-TLI in Step 3 (.851), and the left-
skewed posterior density in Step 4 (Figure 3b) collectively
point to a consistent pattern. Taken together, these
independent indicators suggest that the Indonesian
Narcissism subscale demonstrates a degree of structural
complexity, aligning with the well-documented
multidimensional nature of subclinical narcissism across
cultural contexts. This finding converges with observations
from Spanish (Ortet-Walker et al., 2024), Chinese (Zhang et
al.,, 2022), and Polish (Kosowski et al., 2026) SD4 adaptations
that the Narcissism subscale frequently shows marginal
structural indices compared to its tetrad companions. This
structural complexity should be interpreted cautiously and
without strong cultural claims. Because the SD4 Narcissism
items were not constructed to separate grandiose and
vulnerable facets, and because the present study conducted
no item-level or measurement-invariance analysis, the
pattern is best read as non-specific multidimensionality
consistent with prior SD4 adaptations, rather than as
evidence of culturally specific facet salience. Whether
collectivistic norms differentially shape narcissism items is
a question for future studies using item-level and DIF
analyses (Ortet-Walker et al., 2024; Paulhus et al., 2021).

Bayesian credible intervals add information that point
estimates leave out. The contrast between Sadism's narrow
BCI (width = .066) and Psychopathy's wider BCI (width =
.097) is directly interpretable as a difference in posterior
certainty: the data support greater confidence in Sadism's
reliability than in Psychopathy's, even though both
posterior means meet acceptability thresholds. Such nuance
is directly consequential for applied instrument selection: a
researcher selecting a subscale for a high-stakes screening
application should reasonably prefer the subscale with
demonstrably greater estimation precision, all else being
equal. This type of decision-relevant information cannot be
obtained from frequentist confidence intervals, which carry
no direct probabilistic interpretation about the location of
population parameters (Morey et al., 2016).

The Indonesian reliabilities are broadly consistent with
other adaptations (Table 5). The Sadism estimate (o =.813)
is close to the Spanish value (v = .79; Ortet-Walker et al.,
2024), and the Narcissism estimate (v = .808) meets or
exceeds several counterparts. The lower Machiavellianism
(w =.725) and Psychopathy (» = .717) values fall within the
range reported across SD4 studies and resemble the pattern
in the Indian Dark Tetrad at Work validation (Dubey et al.,
2025), which suggests these two subscales are more
variable in reliability across samples, likely reflecting

construct-specific item functioning rather than a weakness
of the Indonesian adaptation.

The study also shows that Bayesian reliability analysis,
covering MCMC convergence diagnostics, PPP eigenvalue
assessment, and credible-interval estimation, is
reproducible in free software (JASP). This accessibility is
critical for Indonesian psychological science, where
methodological advancement is frequently constrained by
software licensing costs and technical barriers. The
sequential template shown here can be adopted across
personality, educational, clinical, and organisational
research, improving the quality of reliability evidence
reported in Indonesia.

The findings apply mainly to research use of the
Indonesian SD4. The Sadism and Narcissism subscales gave
the most precise reliability estimates, whereas for
Machiavellianism and Psychopathy researchers should
report the credible interval alongside the point estimate and
note the wider posterior uncertainty. Because the present
evidence concerns internal-consistency reliability in a
single university-student sample, and not criterion-related
validity, predictive validity, or measurement invariance, it
does not by itself support using the SD4 in high-stakes
settings such as clinical screening, forensic assessment, or
personnel evaluation. Those uses would need further
validity and invariance evidence; the reliability framework
here is a necessary first step toward them, not a sufficient
basis for them (Pfadt et al., 2023; Plouffe et al., 2023).

Three limitations should be noted. First, the sample was
limited to university students, which may constrain
generalisability to Indonesian adults with different
educational and cultural backgrounds. Second, the analysis
reports subscale-level reliability but not measurement
invariance across gender, age, or region, which is the next
step for valid group comparisons. Third, criterion-related
validity for the Indonesian SD4 is still absent; establishing it,
by linking SD4 scores to behavioural, clinical, or
organisational outcomes, is a priority for applied use.

Future research priorities follow directly from these
limitations: (a) extend the Bayesian reliability framework to
diverse Indonesian populations including working adults,
clinical samples, and forensic samples; (b) conduct Bayesian
measurement invariance testing across gender, age, and
regional subgroups; (c) investigate bifactor modelling for
the Narcissism subscale to formally test whether a
hierarchical factor structure better represents its internal
organisation given the convergent three-step evidence of
mild structural complexity; (d) establish criterion validity
through concurrent and predictive validation studies; and
(e) examine differential item functioning analyses to
identify items whose functioning may be culturally
modulated, particularly within the Psychopathy subscale

A further question is why the Sadism and Narcissism
subscales showed higher reliability than the
Machiavellianism and Psychopathy subscales. The present
design does not permit a definitive answer, because no
item-level analysis was conducted; the following accounts
are therefore advanced only as hypotheses for future item-
level work. Sadism and Narcissism items tend to describe
relatively homogeneous, affectively salient content (e.g.,
enjoyment of others’ suffering; self-enhancement), which
can yield more consistent inter-item covariation and thus
higher internal consistency. Machiavellianism is, by design,
a broad-bandwidth construct spanning cynicism, strategic
manipulation, and long-term planning; such breadth can
depress internal consistency even when content validity is
high (McDonald, 1999). Psychopathy items span impulsivity
and callousness, which may be endorsed less consistently in
a normative student sample. Each account is testable
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through item-total correlations, item-level factor loadings,
and DIF analyses, which we recommend for future research.
Reliability and validity are distinct: internal-
consistency reliability quantifies the precision and
consistency of measurement, whereas validity concerns
whether scores represent the intended construct and
support intended inferences. The Bayesian o estimates
reported here speak only to the former. They do not
establish criterion-related validity, predictive validity, or
measurement invariance across groups, and the single-
factor checks reported here provide only limited structural-
validity information. Accordingly, the contribution of this
study is reliability evidence for research use, not a
comprehensive validation of the Indonesian SD4.

CONCLUSION AND IMPLICATIONS

A sequentially conducted Bayesian reliability analysis
showed that the Indonesian SD4 has acceptable-to-good
internal-consistency reliability across all four subscales in a
university-student sample. After confirming MCMC
convergence (Step 1), single-factor plausibility through PPP
eigenvalue assessment (Step 2), and adequate Bayesian
model fit (Step 3), the posterior omega estimates (Step 4)
placed Sadism and Narcissism in the good range and
Machiavellianism and Psychopathy in the acceptable range,
so reliability is highest for Sadism and Narcissism. These
results support research use of the instrument in Indonesian
university samples. They do not, on their own, validate it for
all assessment contexts, and high-stakes use would require
further validity and measurement-invariance evidence. The
study contributes uncertainty-quantified reliability
evidence for the Indonesian SD4 and a reproducible
sequential Bayesian reporting template for Indonesian
psychometric research.

Recommendation. On the basis of these findings, studies
using the Indonesian SD4 should report McDonald's omega
together with its credible interval rather than a single point
estimate, so that measurement uncertainty stays visible.
The Sadism and Narcissism subscales can be interpreted
with greater confidence, and Machiavellianism and
Psychopathy more cautiously. Until validity and invariance
evidence is available, the instrument should be used for
research rather than for high-stakes individual decisions
such as selection or clinical.
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