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ABSTRACT ARTICLE HISTORY
In order to improve the decision-making effect of regional Received 14 March 2023
economic development, this paper analyzes the decision- Revised 12 April 2023

making model of regional economic development in combina- Accepted 13 April 2023

tion with the engineering management process, and proposes
a density-based outlier detection algorithm. Moreover, this
paper analyzes the process and characteristics of the LOF algo-
rithm, adopts the ZH-tree index structure based on the space
filling curve, and improves it appropriately. The clustering fea-
ture can help to quickly search for neighbors of objects, and the
hierarchical structure can perform effective spatial pruning to
reduce unnecessary computation. The experimental research
shows that the decision-making model of regional economic
development based on the intelligent analysis of project man-
agement proposed in this paper can effectively improve the
decision-making effect of regional economy.

Introduction

In today’s information age, due to the in-depth development of economy,
society and science and technology (Mann 2018), the problems people face in
production, life and scientific and technological activities are becoming more
and more complex (Sigala et al. 2019), and the depth and breadth of the
problems are getting higher and higher. The further development of science
and technology has formed serious constraints (Peters et al. 2020). In order to
meet the challenges of the times, break through the bottleneck constraints in
economic and social development, and achieve a partial transition to drive the
leap of the entire productive force, a country or region will actively develop key
technologies that have a major driving effect on the economy, society or
science and technology and have independent intellectual property rights
(Flyverbom, Deibert, and Matten 2019) or product, the decision to initiate
a major project. A major project refers to a project with huge investment scale,
complex technology, long construction period, complex problems (Morrissey
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2020), and whether its decision is correct or not will have a profound impact
on the economic and social development, ecological environment, and even
political and military development of a country or region (Yang 2020), is
a strategic project organized and implemented by a country in response to
major challenges to exercise the highest administrative power and mobilize the
resources of the whole society. Major projects are not only the achievements of
human beings in understanding and transforming nature, but also the results
of rational thinking about their own future development. They have relatively
long-term social and historical influence. The decision-making of major
projects is not only faced with scientific and technological problems, but
also needs to fully consider related issues in economy, society, population,
ecology, philosophy, and even politics, military and other aspects, so it is
a process of integrating multiple thinking (Andronie et al. 2019). The decision-
making of major projects is often not based on the consideration of a single
goal, but is aimed at obtaining multiple comprehensive values such as econ-
omy, society, science and technology, and ecology. The decision-making of
major projects is a complex system engineering and a dynamic evolution
process of the comprehensive integration of multiple thinking and multiple
values (Alkhalil et al. 2021). When making a major project project decision,
due to the complexity of the problem, the dynamic and uncertainty of the
environment, the extensive and far-reaching impact on the economy and
society, the incompleteness of decision-making information, the limited
rationality of decision-makers and other factors, making the decision-
making of major projects much more difficult than general projects. It is
difficult to achieve the expected goals by relying on the major engineering
decisions of a few decision makers. Only by relying on an expert group
composed of experts in related fields to assist decision-making and integrating
the wisdom of the group can good decision-making results be achieved. The
decision-making of major projects involves not only the decision-making
system and mechanism level, but also the decision-making technology level
(CHOL KIM, and KIM 2019). Therefore, the decision-making mode of major
projects is decomposed into two levels: decision-making mechanism and
decision-making technology, research the decision-making mechanism of
major projects, build models for key issues and propose corresponding solu-
tions, study typical cases of major project decision-making, build a case
library, and finally It is of great theoretical and practical significance to form
a major project decision-making model to provide a theoretical Literature for
the scientific, democratized and institutionalized decision-making of major
projects (Yang, Li, and Xu 2018).

Decision-making is always carried out under a certain mechanism. The
design of decision-making mechanism is an important task in the deci-
sion-making mode of major projects. A reasonable decision-making
mechanism can ensure the stability of engineering decision-making
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procedures and the scientificity of decision-making results. In terms of
the basic concepts of major engineering projects, the literature (Wei and
Yang 2019) analyzed the characteristics of major scientific and technolo-
gical projects such as innovation, exploratory nature, openness, timeliness
and sustainable development, and taking scientific and social benefits as
the main test criteria. Literature (Zhenjian, Jiahua, and Yunbao 2021)
studies the decision-making mechanism of public investment construction
projects, analyzes the composition of decision-making bodies, the role of
public participation and expert consultation, and proposes an evaluation
system for decision-making mechanisms for public investment construc-
tion projects. Literature (Jing and Li 2020) studied the evaluation of
project management capabilities of major engineering project teams.
Based on the project management maturity model, the life cycle of
major national defense projects, and the International Project
Management Association Project Manager Capability Benchmark (ICB),
a national defense major project was constructed. An index system for
evaluating the maturity of project management capabilities of engineering
project teams. Literature (Hou and Chen 2021) designed an interactive
discussion mechanism for group decision-making problems such as pol-
itics, economy, and environment to integrate individual pLiteratures to
form group decision-making, and proposed self-consistency and general-
ized self-consistency decision rules in group decision-making. From the
perspective of value, literature (Davies, Kovacova, and Valaskova 2020)
proposes a decision-making meta-value conceptual model based on sys-
tem theory, and believes that decision-making is the value connection
behind cognition and processing problems. Literature (Davide and Cesare
2018) proposed the concept of complex decision-making mode from
a system perspective, and analyzed its conceptual framework from three
levels: thinking and belief level, decision-making knowledge premise level,
and decision-making method step level. Literature (Baur et al. 2020)
analyzes the theoretical basis for constructing a consultative decision-
making model based on modern democratic theory, analyzes the restric-
tive factors that hinder the establishment of a consultative decision-
making model, and proposes ideas and countermeasures to promote the
effective operation of the consultative decision-making model. The deci-
sion-making mode is essentially the design of the decision-making
mechanism. Most of the above studies are carried out from a static
perspective, and do not reflect the dynamic complexity of major engineer-
ing decisions.

Smart specialization is an approach to regional economic develop-
ment that focuses on identifying and developing a region’s unique
strengths and competitive advantages in specific areas of specialization.
The idea is to concentrate resources and investment in areas where
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a region has the potential to excel and to create a competitive edge in
the global market.

The smart specialization approach involves a process of identifying
a region’s key economic drivers, its technological capabilities, and its research
and development strengths. This process helps to identify areas where the
region has the potential to develop a competitive advantage.

Once these areas of specialization have been identified, strategies are devel-
oped to support innovation and investment in these areas. This might involve
investing in research and development, creating innovation clusters, or devel-
oping new products or services that leverage the region’s unique strengths.

The smart specialization approach is often used in conjunction with other
regional economic development strategies, such as improving infrastructure,
creating business-friendly environments, and developing a skilled workforce.

One of the key benefits of smart specialization is that it allows regions to
differentiate themselves from their competitors and to develop a unique selling
proposition that can attract investment and create jobs. It also helps to ensure
that resources are targeted to areas where they are most likely to have
a significant impact on economic growth.

Smart specialization has been successfully implemented in a number of
regions around the world, including in Europe, where it has been a key part of
the European Union’s regional policy framework.

The triple and quadruple helix are concepts that describe collaborative
models of innovation and economic development, involving multiple stake-
holders in the innovation process. These models recognize that innovation is
not just the responsibility of private industry or government, but rather
a collaborative effort that involves a range of actors including academia, civil
society, and end-users.

The triple helix model involves three stakeholders: academia, government,
and industry. In this model, academia provides the research and knowledge
base, government provides the regulatory framework and funding, and indus-
try provides the market and commercialization expertise. The model is based
on the idea that these three actors can work together to generate economic
growth and innovation.

The quadruple helix model expands on the triple helix by adding a fourth
stakeholder, civil society. This includes a range of actors such as non-
governmental organizations, community groups, and other stakeholders
who represent the interests of the broader community. The quadruple helix
model recognizes that innovation and economic development must also take
into account social and environmental concerns, and that civil society can play
an important role in shaping the innovation agenda.

Both the triple and quadruple helix models promote collaboration, knowl-
edge sharing, and co-creation between stakeholders in the innovation process.
They recognize that innovation is not just about generating new products and
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services, but also about creating social and economic value for the broader
community.

The triple and quadruple helix models have been successfully implemented
in a number of regions around the world, including in Europe and Asia. They
are seen as a way to promote sustainable and inclusive economic growth, by
fostering collaboration and innovation across different sectors and
stakeholders.

The decision-making subject is the core of the decision-making system, and
it is the decision-maker who can use its own intelligence to carry out rational
thinking and logical reasoning. Under normal circumstances, the decision-
making subject of major projects is often not a single individual, but a group
with a hierarchical structure including experts in related fields. Decision-
makers at different levels perform different functional tasks. The weights
may also vary. Decision information set is the information space on which
the decision-making subject conducts decision-making analysis, and is the
precondition and basis for decision-making. The constituent elements and
attribute values of the information set are constantly updated with the progress
of major engineering decisions, new information is constantly added, and
worthless information is gradually eliminated, and finally the constituent
elements and their attribute values tend to be stable (Mircica 2019). Rules
are the mechanisms and rules for the operation of the decision-making system,
including the interaction mechanism between DMSMP and the decision-
making environment, the interaction mechanism between decision-making
subjects, and the information search, extraction and fusion mechanism.
A state set is a collection of attributes that describe the existence of a certain
moment in the dynamic evolution of a decision-making system, including the
size of attribute elements and their values, and the relationship between
attributes.

This paper analyzes the decision-making model of regional economic
development in combination with the engineering management process, so
as to improve the decision-making analysis effect of the regional economy.
The scientific novelty of this paper lies in the proposed decision-making model
for regional economic development, which combines the engineering manage-
ment process with intelligent analysis of project management. This model
represents an innovative approach to decision-making that takes into account
the dynamic nature of major projects and the importance of both action and
consequence sets in evaluating decision-making plans.

Furthermore, the model emphasizes the role of time as a key variable in the
decision-making process, and the use of action and consequence sets as
fundamental components of decision-making. This innovative approach pro-
vides decision-makers with a more comprehensive and systematic way to
evaluate decision-making plans, which can improve the effectiveness of regio-
nal economic development initiatives.
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The paper also contributes to the literature on decision-making in
regional economic development by highlighting the importance of incor-
porating intelligent analysis of project management into the decision-
making process. This represents an innovative and practical application of
intelligent analysis techniques to the field of regional economic
development.

Opverall, the scientific novelty of this paper lies in the innovative decision-
making model proposed for regional economic development, which integrates
engineering management and intelligent analysis of project management, and
takes into account the dynamic nature of major projects and the importance of
time and action and consequence sets in evaluating decision-making plans.

Outlier Detection Algorithm Based on Density in Multidimensional
Regional Economic Data

Outlier Detection Algorithm Based on LOF

The LOF algorithm assigns each object in the regional economic data set
a measure that the object deviates from other objects, that is, LOF, and judges
its outlier degree by comparing the LOF values between objects.

We are given a regional economic data set D with d-dimensional space,:

dprp2) = | > (pilil = palil)’ (1)
]

i€(l,d

The reachable distance of object p about object o is expressed as:

Figure 1. Reachable distance.
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reach disty (p, 0) max{k—dis tance(o), d(p,0)} (2)

As shown in Figure 1, when k=5, the reachable distance from o; to p is
reach — dist(p,0,) = d(p,0;1), and the reachable distance from o, to
p is reach — distty(p, 0,) = k — distance(o,).

> oeny(p) Teach — disti(p, o)

3
| Nip) (p)| ®

lrdi(p) = 1/

Irdi (o
Z lrddk;f(‘lz)
L(p) = oENkp) (4)
INk(p)|

Intuitively, if p’s local reachability density is much lower than its neighbors, its
local outlier factor is very high.

Index Construction Based on Space Filling Curves

The Z-curve is a common space-filling curve that reduces multi-dimensional
regional economic data to low dimensions. Figure 2 shows a third-order
Z curve in two-dimensional space.

1
11 P\\ N \ %‘ |
110 p3 )
CH NN
1oo05 £ \\j\ LL\J\\I
011 ) %ﬁ L ND)
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ot 8NN [N \or\\\
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0
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000 001 010 OI1 100 101 111

Figure 2. Z curve.
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When the order of a Z-curve is given to be h, after 2" iteration, each
dimension is divided into g regions, and the length of each region is 27".As
shown in Figure 2, the curve is a third-order Z curve, and the length of each
dimension is 0.125. For the point p35 = (0.06,0.7), in the first dimension, since
[0.06/0.125] = 1, it is located in the first area, at the coordinate 000. In the same
way, the second dimension coordinate is 101, and the z address of p35 can be
obtained after crossing. Therefore, the time complexity of calculating the
z-address of all points in the regional economic data set is O(dx|D|).

After calculating the z-address of each point, sort it by z-address and start
building the index. When k,,,x = 3, h =3, Figure 3 represents the ZH-tree
constructed by the points in Figure 2.

The node list nodeList is used to store all the nodes of each layer in the loop
process. Ly contains only the root node, L;(i € [1, h]) represents every remain-
ing layer.

First, h + 1 node lists are initialized to store the nodes of each level of the
tree. The integer i represents the currently processed level, and h represents the
height of the index structure (steps 1, 2). Then, the algorithm creates a leaf
node for each z address and puts it in Ly, (steps 3 ~ 8). The algorithm performs
h iterations (steps 9~25) and generates nodes into L; during each iteration. For
each node e in L;, the algorithm uses the function pre(e.lable) to calculate the
z address of €’s parent node (step 11). The length of the z address of the parent
node returned by this function is the length of the z address of the node minus
d. If L;_; is empty or the last node of L;_; is not the parent of e, the algorithm
creates a new node e, (step 13). Next, the algorithm updates the attributes of
nodes e and e’s parent nodes (steps 16~20). After h iterations, an index

R
e24 |oo o1 |e2s 10|e26| 1] e27
1004 siks
0000 | e18 0100 Ie21| Ie22l Ie23l
000001 610001
000000 | el 2 | |el6| |el7|
el5
010000 E‘ 111001 111011
all | R el3 101011
0000010 0000011 | 001010
001110 001111 010010

Search range for €9 (eLB 000110 and eUB 011010)

Figure 3. ZH-tree at the point in Figure 2.
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structure ZH-tree with a height of h is generated, and the root node corre-
sponding to the ZH-tree is Lo. If there is too much regional economic data in
the lowest node of the index structure and exceeds the threshold k., the
algorithm recalculates the h + 1-order z address and divides it further down,
and the process is similar to steps 10~23.

Since the algorithm needs to scan the regional economic dataset, the time
complexity is O(dx|D|).

KNN Search Algorithm Based on ZH-Tree

When calculating LOF, the main work is to search the neighbors of each
regional economic data object. The following is a neighbor search algorithm
based on ZH-tree.

Definition 1 (minimum distance between points outside subspace and sub-
space): A subspace s is represented by its lower left corner point s. min and
upper right corner point s. min. For a point p¢s, the minimum distance

| d
between p and s is diorin(p,s) = | D x7, where
i=1

pli] — s. max[i], ifp[i] > d - max]i]
X = s - min[i] — pli], if pli] <s- minli] (5)
0, other

Figure 4 shows the subspace e; where ps9 is located and the adjacent subspace
e, in Figure 2. When k=2, dist (p397 p40) is the maximum distance from ps9 to
the other two points in the subspace. At this time, the minimum distance
between ps39 and subspace e; is dis,erin(p39,€2). If disyorn(p39,62)>dist(p39,
p40), there is no true 2-nearest neighbor of p39 in e2.

P39 O O

dis notin(P39,22)
P40 O e2

el

Figure 4. Adjacent subspaces.
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Definition 2 (minimum distance between points in subspace and subspace):
For a point p € s, the minimum distance between p and s is:

dis;, (p, s) = min_ {min{p[i] — s - min[i], s. max[i] — p[i]}} (6)

Theorem 1: We are given a subspace s and a point p € S, and py,pa, ..., Pk is
the k-nearest neighbors in s in increasing order of distance from p. If
d(p, px) <disinin(p, s), p1, P2, - - -, Pk is the true k-nearest neighbors in the eco-
nomic dataset of p region.

DODMD Filter Refinement Algorithm

To find the final result, the local outlier factor LOF of the points needs to be
calculated. In this section, the related concepts are first introduced to deduce
how to find the boundary of the LOF, then a greedy method is proposed to
select points with large outliers to calculate LOF,,;,, and finally the final result
set is determined by the filtering refinement method.

Under the premise of the LOF-based outlier detection algorithm, the goal of
this paper is to find the top n outliers with the largest LOF value according to
the LOF value.

(1) Problem description

According to the density-based definition, the upper and lower bounds of
the LOF of p can be easily obtained if the upper and lower bounds of the locally
reachable density of p within Ni(p) exist. Therefore, the following theorem is
proposed:

Theorem 2: If Irdk(o) - upper and lrddy (o) - lower represent the upper and
lower bounds of Irddy (o) of point p, and o € Ni(p), then there are:

Min{lIrdi(o).lower}
Irdi(p).upper

Max{lrdy(o).upper}
Irdi(p).lower

<LOF(p) < (7)

The estimated value of the lower bound of LOF(p) can be further reduced. In
the same way, the upper bound value of LOFi(p) can be obtained.

According to Theorem 2, the following corollary can be made to find the
upper and lower bounds of the local reachable density of each point.

Corollary 1: When a point p is given, if o belongs to vNi(p), its local
reachable density upper and lower bounds are:
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1 1
< <
Max{reach — disty(p,0)} — Irdi(p) < Min{reach — dist;(p,0)}

(8)

(2) Related concepts
Some related concepts in the algorithm are introduced below.

Definition 3 (Micro-cluster MC): When a set of regional economic data
pPi1,---,pPn is given, these regional economic data are in a subspace when
divided, which is expressed as MC(n,up,low,c).

Theorem 3: MC(n, up, low, c) is a micro-cluster, and p is a point outside the
micro-cluster, then the minimum distance between point p and MC is:

Distyin (p, MC) = d(p,¢) — d(up, low)/2 9)
The maximum distance between point p and MC is:
Distyax (p, MC) = d(p, ¢) + d(up, low) /2 (10)

Figure 5 shows the maximum and minimum distances from p to MC when p is
outside the microcluster MC. At this time, the real distance from all points of
another micro-cluster to point p will be calculated, and the minimum distance
is taken as the minimum distance from p to another micro-cluster.

Figure 5. Maximum and minimum distances between point p and MC.
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Figure 6. Maximum and minimum distances between microclusters.

Definition 4 (maximum and minimum distance between two microclusters
MC; and MC;): If MC;i(n;, up;, low;, ¢;) and MC; (nj, upj, low;, cj) are two micro-
clusters, then the minimum distance between MC; and MC; is:

Distyin (MCi, MCJ) = d(Ci, Cj) — d(upi, lowi)/2 — d(upj, lOWJ)/z (11)
The maximum distance is:
Distyax (MCi, MCJ) = d(Ci, Cj) + d(upi, lowi)/2 + d(upj, lOWJ)/Z (12)

Figure 6 shows the maximum and minimum distances between two micro-
clusters. According to the above definition, there are the following inferences
to find the upper and lower bounds of the k-th distance of a regional economic
data point with several microclusters nearby.

Inference 2: p is a regional economic data point, and MC(n, up, low, c) is the
micro-cluster where point p is located.
MC(ny, upy,lowy, cy) ..., MCy(ny, up;, low;, ¢;) is a microcluster that may con-
tain the k nearest neighbors of point p. For the convenience of discussion, the
other (n-1) points in MC(n, up, low, ¢) are regarded as microclusters, so there
are l+n-1 microclusters in total.

(1) {Distpin(p, MC,), ... Distyin(p, MCpy—1)} is sorted in increasing
order. When #n; +...+n; >k and n; +...+ n;_; <k, the k-th dis-
tance minimum value k,,;,, — distance(p) of p is Dist,,;,(p, MC;).

(2) Distypax(p, MCy), . . . Distpax (p, MCryy—1) is sorted in increasing order.
When n; +...+n; >k and n; + ...+ n;_; <k, the k-th maximum
distance ky.x — distance(p) of p is Distyax (p, MC;).
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We are given a microcluster MC, where ky,y — distance(MC) denotes
Max{kpax — distance(py), . . ., kmax — distance(p,)} and kpyin — distance(MC)
denotes Min{k, — distance(p;) . . . kpmin — distance(p,)}.

Definition 5 (internal reachable distance boundary of microcluster): The
internal reachable distance boundary of a microcluster MC(n, up, low, ¢) is
defined as follows:

max(MC) = Max(d(up, low), kmax — dis tan ce(MC)) (13)

Tmin(MC) = kpin — dis tan ce(MC) (14)

Intuitively, we are given any two points p and o in MC, r,,,c represents the
maximum value of reach-distance (p, 0) within MC, and 7, (MC) represents
the minimum value of reach-distance (p, o) within MC.

Definition 6 (external reachable distance boundary of two microclusters):
The external reachable distance boundary of one microcluster MC; with
respect to another microcluster MC; is defined as follows:

rmax(MCi, MC;) = Max (Distmax (MCi, MC;), kmax — distance(MC;))  (15)

Tmin (MC;i, MC;) = Max (Distuin (MC;, MC;), kiin — distance(MC;))  (16)

In order to find LOF,,;, quickly, it is necessary to find n points with large LOF,
but it is impractical to obtain n points if each point of the entire regional
economic data set is calculated once. Therefore, we use a greedy method to
quickly obtain these n points, and then calculate the real LOF mark LOF,;, of
these n points.

Below, we define points that can help pick out large outliers.

Definition 7 (node density): In the d-dimensional space, for the leaf node
e of the i-th layer in the ZH-tree, the ratio of the number of midpoints (e.num)
to the volume of e is the node density (e.den).

e.num
e.den = W (17)
The node density of the subspace where psq is located is 0.8, and the node
density of the subspace less than pa4 is 4, so pss is more likely to be an outlier

than P3o-
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Definition 8 (point density): In the d-dimensional space, for a point p of
a leaf node e, the number of k-nearest neighbors in the node of p (p.num) and
the volume ratio v of the hypercube composed of p and k-neighbors in the
node are the point density (p.den).

p - hum

p-den = (18)

Application of Intelligent Analysis Based on Project Management in
Development Decision-Making of Regional Economic Development

In the three-dimensional thinking of multiple decision-making of major
projects, the value dimension is the core of decision-making thinking of
major projects, and the decision-making of major projects must be carried
out around value. The logical dimension describes the entire process of major
projects from initiation to implementation, and describes the logical sequence
of major projects’ decision-making process. The knowledge dimension reflects
the technical and intellectual support required for the demonstration and
implementation of major projects. Without the support of decision-making
meta-knowledge, the logical development of major engineering decisions and
the realization of value cannot be discussed. The trinity of value dimension,
logic dimension and knowledge dimension constitutes a three-dimensional
model of decision-making thinking of major projects, as shown in Figure 7.
Major project construction is a complex project management process,
which involves the management of technology, capital, time, procurement,
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Figure 7. 3D model of multiple thinking.
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Figure 8. Risk assessment index system.

cost, quality, personnel, safety and other aspects, so as to make effective and
reasonable use of huge human, financial and material resources. The risk
assessment index system of major engineering construction is shown in
Figure 8.

A risk assessment index system is a valuable tool in evaluating and mana-
ging the potential risks associated with regional economic development initia-
tives. It is designed to identify and prioritize potential risks and uncertainties,
so that decision-makers can allocate resources and develop strategies to mini-
mize or manage them.

The risk assessment index system typically involves the use of various
criteria or factors, such as the economic impact of the development initia-
tive, the political and regulatory environment, the level of competition in
the market, and the potential impact on the environment and local
communities.

These criteria are used to assign a numerical value to each factor, which is
then used to calculate an overall risk score for the regional economic devel-
opment initiative. This score can then be used to compare and prioritize
different initiatives and to develop appropriate risk management strategies.

For example, a region might be considering the development of a new
industrial park. The risk assessment index system would be used to evaluate
potential risks associated with the project, such as the potential impact on the
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environment and local communities, the level of competition from other
industrial parks in the region, and the economic impact of the project.

Once the risks have been identified and prioritized, decision-makers can
develop strategies to mitigate or manage these risks. For example, they might
develop a plan to mitigate the environmental impact of the project, or they
might focus on developing strategies to attract new businesses to the industrial
park to mitigate the risk of competition from other parks in the region.

It is important to note that the risk assessment index system is just one tool
in a comprehensive risk management strategy. Other techniques, such as
contingency planning and risk mitigation strategies, should also be employed
to effectively manage risks associated with regional economic development
initiatives.

The economic development intelligent analysis and decision-making sys-
tem proposed in this paper is applied to engineering projects to explore the
practical effect of the system in this paper. The economic data of multiple
regions are obtained through the network to carry out simulation, and the
system evaluation results shown in Table 1 are obtained.

From the above research, it can be seen that the decision-making model of
regional economic development based on the intelligent analysis of project
management proposed in this paper can effectively improve the decision-
making effect of regional economy.

There is a strong connection between major project risk management and
economic development, and it is important to reinforce this connection
sufficiently. Major projects, such as infrastructure development, can have
significant economic impacts, both positive and negative. The success or

Table 1. Application effect of intelligent analysis and decision-making system for economic
development.

Number Economic decision Number Economic decision Number Economic decision
1 84.57 22 76.14 43 84.44
2 83.86 23 78.69 44 77.18
3 74.63 24 74.87 45 82.09
4 85.09 25 84.77 46 7713
5 75.89 26 78.62 47 80.78
6 82.35 27 81.71 48 73.69
7 84.40 28 81.97 49 78.09
8 85.08 29 81.15 50 73.02
9 77.80 30 75.75 51 73.66
10 75.03 31 74.30 52 84.00
11 83.11 32 74.30 53 78.00
12 85.15 33 79.09 54 85.88
13 8235 34 82.82 55 74.90
14 85.28 35 83.12 56 83.62
15 79.51 36 81.72 57 76.13
16 79.64 37 79.79 58 82.33
17 85.95 38 85.63 59 77.11
18 74.23 39 84.27 60 73.09
19 85.50 40 78.66 61 83.81
20 84.44 41 80.97 62 75.87
21 84.66 42 83.82 63 80.05
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failure of these projects can have a ripple effect on the wider economy,
affecting everything from job creation to investment and trade.

Effective risk management is therefore essential to ensure that major pro-
jects are completed on time, on budget, and to the desired quality standards.
This involves identifying potential risks and developing strategies to mitigate
or manage those risks. By doing so, stakeholders can improve the chances of
success and minimize negative economic impacts.

At the same time, major project risk management can also support eco-
nomic development by creating a more predictable and stable investment
environment. When investors have confidence that major projects will be
completed on time and on budget, they are more likely to invest in a region
or sector. This, in turn, can create jobs and spur economic growth.

Furthermore, effective risk management can help to identify and prioritize
areas for investment in infrastructure and other key sectors. By understanding
the potential risks and benefits of different projects, decision-makers can
allocate resources more effectively and make more informed investment
decisions.

In short, major project risk management and economic development are
closely linked, and it is essential to reinforce this connection to ensure that
investments in major projects deliver the desired economic benefits. By iden-
tifying and managing risks effectively, decision-makers can improve the
chances of success and create a more predictable and stable investment
environment that supports economic growth.

Conclusion

Time is an attribute that characterizes the dynamic evolution history of
a decision-making system. It is a continuous variable with one-way nature.
It begins with the proposal of major engineering problems and ends with the
completion of major engineering decision-making tasks. In special cases, when
the decision-making process of major projects is interrupted, time becomes
a piecewise continuous variable. The action set is a set of plans formulated by
the decision-making subject in a certain decision-making environment,
according to the decision-making information and decision-making state,
and following certain decision-making rules. Consequence set is the collective
space of the benefits or effects achieved by the decision-making subject after
implementing the decision-making plan, which is generally expressed by value
or utility. Consequence set is the fundamental basis and ultimate goal of
decision-making subjects to make decisions on major projects. This paper
analyzes the decision-making model of regional economic development in
combination with the engineering management process, so as to improve the
decision-making analysis effect of the regional economy. The research shows
that the decision-making model of regional economic development based on
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the intelligent analysis of project management proposed in this paper can
effectively improve the decision-making effect of regional economy.

While this paper provides valuable insights into the decision-making model
of regional economic development, there are some limitations to the study that
should be acknowledged.

First, the study is based on a single case study, which may limit the general-
izability of the findings to other contexts. Replicating the study in different
regions or with different types of major projects could help to validate the
proposed decision-making model and improve its applicability to different
situations.

Second, the study relies on data collected through interviews and surveys,
which may be subject to biases or inaccuracies. Future research could consider
using other methods to collect and validate data, such as observation or
document analysis.

Third, the study focuses primarily on the decision-making process and does
not consider external factors that may impact the success or failure of regional
economic development initiatives, such as changes in the political or economic
environment. Incorporating these external factors into the decision-making
model could improve its ability to predict and respond to potential risks and
uncertainties.

The proposed decision-making model for regional economic development,
which combines the engineering management process with intelligent analysis
of project management, has the potential to be extended in several ways.

First, the model could be further developed to incorporate additional factors
that may impact decision-making in regional economic development, such as
social and environmental considerations. This could help decision-makers to
take a more holistic approach to decision-making that accounts for the
broader impacts of regional economic development initiatives.

Second, the model could be applied to different types of major projects
beyond regional economic development, such as infrastructure development
or technology innovation. This could help to validate and refine the proposed
decision-making model, and improve its applicability to different contexts.

Third, the model could be extended to include a more comprehensive risk
management framework that takes into account both the potential risks and
rewards of regional economic development initiatives. This could help deci-
sion-makers to better understand and manage the uncertainties associated
with major projects, and improve the chances of success.

Fourth, the model could be adapted to different decision-making contexts,
such as public sector decision-making or decision-making in the private
sector. This could help to identify potential differences in decision-making
processes and facilitate the development of tailored decision-making models
for different sectors.



€2204263-1282 (&) H.WANG

Opverall, the proposed decision-making model for regional economic devel-
opment has the potential to be extended in several ways, which could help to
improve its effectiveness and applicability in different contexts. By incorpor-
ating additional factors, refining risk management strategies, and adapting the
model to different contexts, decision-makers can develop more robust and
effective decision-making models that can support sustainable and inclusive
economic development.
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