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Abstract

In the current complex and volatile economic environment, the scientific nature of investment de-
cision-making, the effectiveness of risk management, and their assurance of investment returns
have become core issues for the success of engineering projects. Traditional investment decision-
making processes often face challenges such as information asymmetry, subjective risk assessment
methods or reliance on large amounts of data, and insufficient decision support. These issues con-
strain the precision of decisions and the dynamic nature of risk response. To address these chal-
lenges, this paper is committed to constructing an integrated framework for dynamic risk assess-
ment and intelligent support in engineering project investment decision-making. The core innova-
tion lies in the introduction of Bayesian inference, particularly using the Normal-Inverse-Gamma
(N-IG) conjugate distribution model, to estimate and predict key risk parameters in project invest-
ment. This method has unique advantages in handling small sample data and uncertainty. The pa-
per elaborates on the specific construction methods of the risk assessment system, including risk
identification, risk quantification analysis based on the N-IG model, and risk level evaluation steps.
Furthermore, this paper designs the conceptual architecture and implementation path of a corre-
sponding Decision Support System (DSS). The DSS aims to integrate the analysis results of the N-IG
model to provide dynamic risk warnings, multi-strategy comparisons (such as risk avoidance, mit-
igation, transfer, and acceptance), and investment return prediction support for project investment,
thereby enhancing the scientific and intelligent level of decision-making. The paper not only ex-
plores how to achieve multi-dimensional investment returns in economic, social, and environmen-
tal aspects through optimizing project management, strengthening cost control, and improving pro-
ject quality but also emphasizes the enabling role of the proposed framework and DSS in these pro-
cesses. Finally, this paper validates the effectiveness of the integrated framework and the N-IG al-
gorithm in improving the accuracy of risk assessment and assisting investment decision-making
through an empirical research based on simulated data. The research results aim to provide a more
advanced and operable set of theories and tools for engineering project investment decision-mak-
ing and look forward to the development trends of future engineering projects in this field, with
significant theoretical innovation and practical application value.
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Figure 1. Flow chart of investment risk estimation of engineering projects
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Figure 2. Risk evaluation system for investment decision-making of engineering projects
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Table 1. Samples of parameters formed by prior information

* 1 RREREANSBER

Hs
1.521 606
1.718 141
1.614 155
1.518 251
1.566 579
1.550 051
1.724 111
1.469 226
1.546 960
1.571 885
1.517 051
1.598 042
1.629 665
1.388 675
1.840 463
1.481 845
1.506 863
1.471 922
1.729 916
1.720 403
1.523 242
1.556 722
1.666 832
1.502 880
1.447 813
1.523 452
1.684 543
1.680 357
1.441 901
1.454 654

2
Os

0.156 731
0.127 745
0.135 424
0.191 811
0.003 232
0.049 442
0.305 521
0.121 916
0.064 124
0.125 585
0.305 031
0.066 442
0.329 413
0.670 857
0.112 678
0.178 757
0.274 921
0.107 032
0.245 112
0.214 211
0.240 466
0.024 212
0.189 135
0.181 556
0.154 981
0.238 421
0.126 475
0.116 826
0.169 912
0.138 456

Hs
0.604 105
0.611 453
0.702 121
0.655 673
0.688 762
0.644 569
0.710 233
0.655 439
0.650 861
0.647 638
0.717 861
0.698 765
0.735430
0.686 543
0.693 210
0.670 122
0.676 543
0.661 238
0.711 266
0.632 355
0.669 877
0.690 113
0.684 563
0.675 697
0.672 325
0.651 459
0.695 648
0.677 870
0.689 012
0.702 347

52
0.918 283
0.480 627
0.310 253
0.056 808
0.313 055
0.216 365
0.361 096
0.500 365
0.137 538
0.257 417
0.234 624
0.514 321
0.372 242
0.143 909
0.134 406
0.052 948
0.220 301
0.148 305
0.313 838
0.188 807
0.224 656
0.429 893
0.508 337
0.300 963
0.581 250
0.398 480
0.341 561
0.319 022
0.390 813
0.358 477
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Figure 3. histogram of frequency distribution
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Figure 4. Design framework of investment decision support system for engineering projects
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Figure 5. Parameter Bayesian estimation
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5.3.2. BRHLZ T LEE(OLAP)
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