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Abstract In this study, we proposed the method of inference of genetic networks which
cxpresses the regulation: of genes. The proposed method, which named Product-Unit-based-
Neural-Network model (PUNN medel), docs not solve the differéntial cquations, lcarns the
genetic networks using PUNN and cstimates the S-system model of genctic networks which
describes the differential equations. The experimental results show PUNN model is 160 times
faster than the previous method which cstimated S-system modcl of genctic networks while
maintaining cquivalent performance to the previous method.
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1 FEETLVECRTEEEFF Y hU—IRERR

Table 1 The results of inference of gonetic networks in cach modcl.

PR ETIL EORW 5 HEEE  oE (Th) B Gkhs)  B= )
S-systom €7 /b 19891.73 1518420 6.2197 14.7249 0.0571
500 PUNN &5/ (#H) 123.43 1251817 3.2900 1.6494 1.1332
PUNN E71 (E5E) 132.08 1249353 2.3724 2.0382 0.2476
' PUNN €5V (EF) 123.38 1253127 2.1277 1.6807 0.2361
PUNN €5/ R 181.156 2092374 2.6717 1.5272 1.1284
1000 | PUNN 71 (E5E) 181.66 1947153 1.5281 1.8697 0.0701
PUNN =71 (FEF) 173.98 2035241 1.5609 1.8026 0.0624
PUNN £74 Cam) - 667.05 9034026 1.8170 0.8323 1.1867
5000 PUNN E71 (EHE) 571.29 7398901 0.3022 0.8187 0.0118
) PUNN &7 (iERE) 562.43 6890762 0.6055 1.3121 0.0000
PUNN =54 G 1317.66 18064577 1.6636 0.4853 1.1972
10000 | PUNN EF/1 (EHE) 1102.35 14045943 0.2909 1.2666 0.0118
PUNN 51 (EEf) 1017.19 12804644 0.2889 0.8469 0.0000
PUNN €74 (fm) 6301.80 90134950 1.5278 0.1054 1.2124
50000 | PUNN £71 (EHE) 4727.22 60929488 0.0289 0.0317 0.0118
- PUNN =51 (IEf) 4728.00 59369760 0.0190 0.0401 0.0000
£ 2 EEHRICBOTHRESREBEFRY U~ system TF N L EARBELNEFERB AT A—FITRLI AL
Table 2 The cstimated genetic networks R le, FHE, EREEZEL HIZ PUNN EFADIE

in the previous works.
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