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Abstract

Purpose: This paper aims to accurately estimate the parameters of the fractional Ornstein-Uhlenbeck model using the
Bayesian method and the SIR simulation algorithm and to compare its performance with the Maximum Likelihood
Estimation (MLE) method in the context of stochastic differential models with long-memory properties. The paper also
seeks to evaluate the efficiency of the Bayesian approach in similar models, particularly in analyzing financial data with
long-term dependencies.

Methodology: In this study, the parameters of the fractional Ornstein-Uhlenbeck model are estimated for the first time
using the Bayesian method, with appropriate prior distributions and the SIR algorithm employed for simulation. The
efficiency of the Bayesian estimator is compared with that of the MLE estimator using RMSE and variance indices.
Findings: The results demonstrate that the Bayesian estimator provides more accurate parameter estimates than the
Maximum Likelihood method. Moreover, as the degree of long-term data dependence increases, the accuracy of estimates
improves under both methods; however, the Bayesian approach consistently outperforms the MLE. Additionally, the
parameter o is estimated with higher precision compared to the parameters k and y.

Originality /Value: The originality of this paper lies in the application of the SIR algorithm to estimate the parameters
of the fractional Ornstein-Uhlenbeck model. This approach has not been previously explored. This innovation represents
a significant contribution to the application of Bayesian methods for parameter estimation in stochastic differential models
with long-memory properties, and it opens new avenues for applying similar techniques to models such as the Heston

model in future research.
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Table 1- RMSE values resulting from maximum likelihood and Bayesian parameter
estimates for different values of n and H.

c

n

k

H

Bayes

MLE

Bayes

MLE

Bayes

MLE

0.6
0.7
0.8
0.9

0.080431
0.140174
0.189489
0.232997

0.250103
0.241463
0.239984
0.241881

0.408769
0.417882
0.408852
0.409160

0.593087
0.560390
0.527540
0.470112

0.192432
0.176738
0.172564
0.167519

0.276713
0.252612
0.227594
0.185946

100

0.6
0.7
0.8
0.9

0.159728
0.159728
0.208440
0.247199

0.155463
0.155463
0.163350
0.171047

0.422835
0.422835
0.437849
0.413453

0.639863
0.639863
0.564033
0.463239

0.189301
0.189301
0.190968
0.192177

0.304548
0.304548
0.265128
0.203814

200

0.6
0.7
0.8
0.9

0.095480
0.161848
0.209866
0.247592

0.150225
0.154366
0.161475
0.168712

0.473312
0.471515
0.460544
0.449655

0.587787
0.558001
0.531867
0.470253

0.161384
0.180845
0.173715
0.163833

0.206970
0.218561
0.202891
0.167731

500

0.6
0.7
0.8
0.9

0.112167
0.183668
0.229902
0.269455

0.070873
0.112992
0.139026
0.154031

0.458700
0.495513
0.489330
0.824668

0.632757
0.595925
0.559079
0.487964

0.172312
0.184174
0.186962
0.240708

0.248653
0.232977
0.215452
0.178381
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Table 2- Variance values resulting from maximum likelihood and Bayesian
parameter estimates for different values of n and H.

c

n

k

H

Bayes

MLE

Bayes

MLE

Bayes

MLE

0.6
0.7

0.9

0.000625
0.000386
0.000236
0.000116

0.036215
0.041133
0.045433
0.049325

0.157712
0.176318
0.168406
0.166992

0.349426
0.317155
0.280260
0.221192

0.034746
0.031548
0.029964
0.027930

0.076320
0.064453
0.051952
0.034299

100

0.6
0.7

0.9

0.000112
0.000112
0.000064
0.000031

0.023538
0.023538
0.026918
0.029466

0.174304
0.174304
0.183425
0.172459

0.390132
0.390132
0.312466
0.214201

0.035665
0.035665
0.035599
0.037305

0.090500
0.090500
0.070066
0.041782

200

0.6
0.7

0.9

0.000110
0.000051
0.000032
0.000018

0.018085
0.023100
0.026267
0.028723

0.204758
0.223021
0.211703
0.196242

0.314934
0.311672
0.285466
0.223268

0.025551
0.032651
0.030279
0.026444

0.041599
0.047639
0.041446
0.028404

500

0.6
0.7

0.9

0.000040
0.000022
0.000016
0.000011

0.003718
0.005427
0.006931
0.008079

0.198109
0.243653
0.240476
0.205906

0.369709
0.344124
0.308171
0.237632

0.028007
0.033719
0.035122
0.027510

0.057500
0.052778
0.045732
0.031514
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