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Spatial Function Autoregressive Model Based on Bayesian Estimation and Its Application
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Abstract: Objective To study the spatial correlation of response variables in functional data, according to existing
research methods, functional data with spatial dependence were studied and the Bayesian estimation method was proposed.
Methods Based on the typical spatial autoregressive model and according to the spatial dependence of the functional
response variables, the spatial function autoregressive model was generated by assuming that there was an endogenous
relationship between the response variables and the explanatory variables. The functional components in the model were
changed into discrete types by the principal component analysis, and then the complete conditional posterior distribution of
the parameters in the calculation model was calculated under a given prior condition. The parameters in the model were
estimated using the Bayesian MCMC method. Results The Metropolis-Hastings algorithm, which combined Gibbs
sampling and random walk, was used to estimate the parameters in the model. Through simulation research, it was found

that the functional coefficients of the model and the estimation deviations and mean square errors of other parameters under
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different parameter models were small, which verified the effectiveness of the Bayesian estimation method. At the same
time, the spatial function model was applied to the empirical analysis of the average price of new houses in the main urban
area of Chongqing. The results show that the Bayesian estimation method of the proposed model is effective.
Conclusion The estimation effect of functional explanatory variables using Bayesian estimation method to estimate the
parameters in the model is always better under different circumstances, and its estimation effect is also more and more
effective as the sample size increases. Thus, it can be considered that using spatial function model to estimate the spatial
function autoregressive model is effective and feasible. Meanwhile, the empirical analysis shows that the average house

price of new houses in the main urban area of Chongqing has spatial autocorrelation, and it will be affected by the listing

volume of second-hand houses.
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Table 1 Estimation effect of model parameters when p=0. 3
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Table 3 Estimation effect of model parameters when p=0.7
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W25 R, ZEFFBOAGBN  R NS A THRCR L B
R BRAF 1 5 Bl 2 BORE A i n (R 8 O, Al 3 i 22
Ry, WAL TS SE , BEAT W RALA 28 /N, T Ry, 202
AR /N T AR RE B8 G T A MER PE AR AL w5 s X T
ZRGCESE p, I EEHZ, R, Ry, BE&
TR, UL S (A0 B 280 p ok R DL i 3 i
AR, i b T DT i 30 5 vk ek R Y 2 1) A (]
AL IEAT AT, v LA e Al A v 1 [) et R IE B
(R N:EER Vg

R4 FF S5 PR/ IR A AL E SRR pRB AR
BB, (1) Fl B, (1) 19 T A 45 5 IO iR Ry
HHE HATTHROR

®4 FESHTRHBBRHB, (1) HAMHETEITHR
Table 4 Bayesian estimation effect of functional

coefficient B, (¢) with different parameters

P o’ B
n=200 n=300 n=400
0.25 0.5538  0.4365 0.241 6
0.3 0.75 0.5125  0.368 1 0.223 6
1 0.4632  0.3146 0.217 3
0.25 0.5347  0.4366 0.2420
0.5 0.75 0.5136  0.3679 0.223 7
1 0.4528  0.3145 0.217 2
0.25 0.5318  0.4332 0.2415
0.7 0.75 0.5012  0.368 1 0.223 5
1 0.4632  0.3146 0.216 9

x5 FAESHTRHRRHYL, () WRHEEITRR
Table 5 Bayesian estimation effect of functional

coefficient 3, (¢) with different parameters

P o’ B
n=200 n=300 n=400
0.25 0.4532  0.3213 0.223 5
0.3 0.75 0.4221  0.287 1 0.210 6
1 0.3212  0.2012 0.190 4
0.25 0.2127  0.4018 0.232 1
0.5 0.75 0.3159  0.3214 0.209 2
1 0.3474  0.2633 0.192 6
0.25 0.3643  0.3243 0.2312
0.7 0.75 0.3242  0.246 4 0.199 3
1 0.2622  0.2043 0.184 5
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Fig. 9 Spatial distribution of average house price of new

ww—wmVies
0153 6 9

houses in the main urban area of Chongqing
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Table 6 Moran index of housing prices in main urban
area of Chongqing from 2018 to 2022

F o 2018 2019 2020 2021 2022
0.091 0.083 0.093 0.133 0. 105
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