$Fask 2 Jbt YR TR Vol. 45 No.2

20264F 4 J] Beijing Biomedical Engineering April 2026
Ay ==
. 'L/Q % °

MEZ5 5 J2 phe e 2 GO (At A0 o Pt B
BREA Fobl AR

W E B EFRHIIRIES 2 JZ (orbitofrontal cortex, OFC) B 22 JC L 1% sh % T MR & 55 E
S B P 2 AL S AR e 2 TR N ] OGS ARSE BTE A — D i ) SRR ARIAE S, R
G R B (EAH DG 22 T0 1 30152 22 4k K 32 52 el B RPAE B HAT: 55 e Sk, Sl oo i 4 R R i
Z7% . Fik RS RRT CRAPEBAL Hrii e 0 T M0 (B A DG L 54T 55 A TE M (B4 LR AR5 A 55 I OF C
13 X 95 MR ZTTH I TG Bl o ALK B 28 o0 W i FB A 38 S5 AT AT 55 254 s sh P T it 3R 3
2 E R Ty s A5 2o 2 PR 3R [ A OCHR o 3 3 = YR 2% R S 38 1 28 T AT 55 Wi R H, T AR
FEBPIAAE 55 il oo o i 22 5 . 885 TEHHEAE 55D 5. 49% R 22 TR B 2 35 i v i s 4k
I HLJG 8 25 B e D), A0 (ELAR SCAT 55 TR E R 4. 35% , 43 7R OF C 4 28 e K3 7 s AR gt =0 LA 1T 45
RStk o D SRR N RRRRAE B2, X 2 B M (E g A A7 e B S A . S5 e i s R R
PERCAY BRAE A R 4K OFC A £ I0 il F % 3l v i 2 4R R AIE 487 1 #2820 T80 g SR 28 5 {1 G % 1)
PORPEAE R . IZER IR 2 B R T OFC A2 TG s i sh AR FRe MR T R ME Y BEHE L , Sy 3L fig
LUFPCRIIM AL EE T E2%

KB R AR PR AT O s ST HE R 2 s A B s M R A

DOI: 10. 3969/j. issn. 1002-3208. 2026. 02. 001.

RESHES R318;0212 XEFRER A XEHRS  1002-3208(2026)02-0111-08

AXERENX SR, 0 R . BERHZ 2o 2 5 U (B i Y s AR A [ ). Jb st
Wy BE s T, 2026,45(2) : 111-118. HAN Xinyue, LI Yiming, DENG Xinyi. Point process modeling of
economic value encoding in orbitofrontal cortex[ J ]. Beijing Biomedical Engineering,2026,45(2):111-118.

Point process modeling of economic value encoding in
orbitofrontal cortex

HAN Xinyue'?, LI Yiming', DENG Xinyi'
1 School of Mathematics, Statistics and Mechanics, Beijing University of Technology, Beijing 100124
2 School of Business, Hong Kong University of Science and Technology, Hong Kong, China 999077
Corresponding author: DENG Xinyi (E-mail: xinyi@bjut. edu. cn)

[Abstract] Objective Accurately describing the spiking patterns of neurons in orbitofrontal cortex
(OFC) is important for understanding the neural mechanisms underlying economic value encoding and its
applications in biomedical engineering. This study aims to establish a point process generalized linear model
framework to systematically describe the characteristics of value-related neuronal activity influenced by

multidimensional factors and its task specificity, thereby providing theoretical references for neuronal firing

regulation technologies. Methods A point process
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value-free stop-signal tasks. The model simultaneously related each neuron’s firing probability to multiple
factors, including temporal structure of the trial, movement execution, refractoriness, bursting, and
oscillatory dynamics. Cardinal spline functions were employed to describe neuronal task responses and firing
history dependence, and differences in neuronal firing patterns between the two tasks were compared. Results
In value-free tasks, 5.49% of neurons exhibited significant firing history effects without significant temporal
distinctions, while the proportion was 4.35% in value-related tasks, suggesting that the long-term history-
dependent patterns of OFC neurons are task-specific. As an intrinsic hidden dimension, firing history played
an important regulatory role in economic value encoding. Conclusions The established point process
generalized linear model can effectively capture the multidimensional features of OFC neuronal firing activity
and reveal the important modulatory role of neuronal firing history in economic value encoding. This model
provides a systematic framework for characterizing the dynamics of OFC neural activity in economic decision-
making and offers methodological reference for understanding the neural mechanisms of economic decisions.
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Figure 1 Schematic representation of economic decision-making task framework
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Figure 4 Comparison of modeling results for four typical neuron types
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