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Radial Basis Function Neural Network Modeling of Depression
Experience in Elementary School Students of Multi-cultural
Families
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The purpose of this study was to analyze the risk factors of depression in elementary school
students in Korea. The subjects of the study were 23,291 elementary school students (12,016 male, 11,275
female) aged 9 to 12 years. Dependent variable was defined as experience of depression. Explanatory
variables were included as sex, residential areas, social discrimination experience, experience of school
violence for the past year, experience of Korean language education, experience of using multicultural
family support center, reading to Korean, speaking to Korean, and writing to Korean, listening to Korean.
In the RBF neural network analysis, experience of Korean education, experience of school violence,
experience of Korean social discrimination, level of Korean reading were significantly associated with
depression in elementary school students. In order to prevent depression in multicultural children, priority

attention and counseling are needed for the group whose level of Korean reading is low.
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[Fig. 1] Structure of the RBF neural network
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[Fig. 3] Lift graph of RBF Neural networks
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[Fig. 4] Normalization importance of the final model

(Table 2) Relative importance of final model

Inpts ‘ Relative _ Normalized
importance | importance (%)

Sex 0.020 13.7
Residential city 0.052 35.8
Level of Korean listening 0.076 5.7
Level of Korean speaking 0.076 5.7
Level of Korean reading 0.101 69.4
Level of Korean writing 0.084 58.2
Experience of social discrimination 0.118 81.5
Experience of using Multicultural

Family Support Center 0077 51
SE;(gg\yence in adapting Korean 0.086 505
Experience of Korean education 0.145 100
Experience of school violence 0.131 9.2
Studying abroad 0.034 232
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(Table 1) Characteristics of participants

based on experience of depressive symptoms, n (%)

) Experience of depressive symptoms

varables No (n=18.906) Yes (n-4,385) P
Sex 0.744
Male 9,744 (81.1) 2,272 (18.9)
Female 9,162 (81.3) 2,113 (187)
Residential city <0.001
City 12,682 (80.2) 3,135 (19.8)
Country 6,224 (83.3) 1,250 (16.7)
Level of Korean listening <0.001
High level 17,474 (81.8) 3,881 (18.2)
Normal 1,146 (73.9) 405 (26.1)
Low level 286 (74.3) 99 (25.7)
Level of Korean speaking <0.001
High level 17,438 (82.0) 3,828 (18.0)
Normal 1,221 (72.8) 456 (27.2)
low level 248 (71.1) 101 (28.9)
Level of Korean reading <0.001
High level 17,220 (82.1) 3,744 (17.9)
Normal 1,347 (72.2) 519 (27.8)
Low level 339 (73.7) 121 (26.3)
Level of Korean writing <0.001
High level 16,634 (82.3) 3,566 (17.7)
Normal 1,771 (76.6) 542 (23.4)
Low level 501 (64.4) 277 (35.6)
Experience of social discrimination <0.001
No 16,950 (85.1) 2,959 (14.9)
Yes 1,957 (57.8) 1,426 (42.2)
Experience of using Multicultural ~ Family <0.001
Support Center
Do not know 9,214 (83.1) 1,871 (16.9)
| know and have experience 4,158 (76.3) 1,295 (23.7)
| know, but | have no experience 5,534 (81.9) 1,219 (18.1)
Experience in adapting Korean society <0.001
No 17,621 (81.8) 3,924 (18.2)
Yes 1,285 (73.6) 461 (26.4)
Experience of Korean education <0.001
No 17,503 (82.0) 3,833 (18.0)
Yes 1,403 (71.8) 552 (28.2)
Experience of school violence <0.001
No 1,286 (50.7) 1,250 (49.3)
Yes 17,605 (84.9) 3,135 (15.1)
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