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Abstract : Mental disorders are characterized by substantial clinical heterogeneity, with symptom overlap and
phenotypic intersections often observed across different diagnostic categories. Identifying classification—
relevant variables from high—dimensional phenotypic data is therefore an important issue in data-
driven research on mental disorders. This study uses the phenotypic dataset from the Consortium for
Neuropsychiatric Phenomics as the research object and focuses on three types of mental disorders:
schizophrenia, bipolar disorder, and attention—deficit/hyperactivity disorder. A feature selection and
classification framework for high—dimensional phenotypic data is constructed. To address the large number
of phenotypic variables and the strong correlations among them, Random Forest and Fuzzy Forest are
applied for feature importance ranking and classification modeling. Two types of experimental scenarios
are designed, including three—class disease classification and single—disorder identification. The results
show that bprs_positive, adult_totalseverity, ns2, etotal, and mpqg_score have relatively high importance in
different classification tasks. Random Forest and Fuzzy Forest show a certain degree of consistency in
identifying important features, while their classification performance differs across disease identification
scenarios. The findings suggest that feature selection methods based on Random Forest and Fuzzy
Forest can provide useful tools for analyzing high—dimensional phenotypic data of mental disorders
and offer a reference for further research on phenotypic feature identification and classification.
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BRI ERAIRE T, RO AR AR e — e e % T el
HZERERE, ZHFEGEH, BT IR A EREE
IR MRS . 5 SR S IR A A . SR
B IAE, FINHEEZ TN FEIR LR 45 G ST s SRS E (i Al
b, B A SR SRHIE B RRUE HERT AEREAN

KR
AL BT
A hE ns2 mpg_score  asrs_score totziji\l/te_rity
bis_factor2 0.465 -0.618 0.662 0.615
bis_factorl_ci 0.560 -0.624 0.568 0.463
bis_factorl 555 -0.639 0.549 0.417
bis_briefbis 0.629 -0.757 0.683 0.588
bis_2attimp 0.433 -0.585 0.759 0.647
bis_lmot 0.575 -0.684 0.458 0.495
bis_factor2_bi 0.505 -0.644 0.598 0.5489
bis_lsc 0.601 -0.698 0.556 0.432
bis_2motimp 0.599 -0.710 0.549 0.535
bis_latten 0.420 -0.542 0.721 0.635
# A2 HIAHEHTENA
Name Actual Meaning Comments

adult_totalseverity

bprs_positive

ns2

7 bis” features

asrs_score

mpg_score

" dysfunc”

features

hamd_28

scorev

Adult ADHD Clinical

Diagnostic Scale (ACDS)

scores of positive
symptoms in Brief

Psychiatric Rating (BPR)

Impulsiveness (NS2) in
Temperament and
Character
Inventory (TCI)

The Barratt

Impulsiveness Scale (BIS)

scores from Adult
ADHD Self-Report
Scale (ASRS)

Multidimensional
Personality
Questionnaire (MPQ)
—Control subscale

Dickman’ s Impulsivity

Inventory (DII)

sum of scores of the
Hamilton Rating

Depression Scale for

Depression (HAMD)

E score in Eysenck

Personality Questionnaire

(EPQ)

Rates the frequency
and severity of
ADHD symptoms

thought of as the
original
schizophrenia
scale but can
be used for other
disorders

attempts to explain
the underlying
causes of individual
differences
in personality traits

is a widely used
measure of
impulsiveness

Six of the eighteen
questions were
found
to be the most
predictive of
symptoms
consistent with
ADHD.

has also
documented
relations between
psychiatric
conditions involving
deficient
impulse control

designed to assess
the personality trait
of impulsiveness
Has many anxiety
symptons and
determine a
patient’ s
level of depression
measures how
much of an
extrovert
you are.
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Name Actual Meaning Comments Name Actual Meaning Comments
the assessment of one of the most
executive functions . frequently utilized
. . e The Young Mania q. Y
total correct of including flexibility ymrs_score . rating scales to
. . L Rating Scale (YMRS) .
total Delis—Kaplan executive of thinking, assess manic
etota . o
function system inhibition, symptoms
(DKEFS) test problem solving,
planning,

impulse control ect.
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