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Scienti�c Programming has retracted the article titled “Re-
search on Crude Oil Trade Procurement Model Based on
DEA-Malmquist Algorithm” [1], due to concerns with the
authenticity of the data. It was found that previous versions
of this submission contained a �gure unrelated to the topic
of the paper and this graph was subsequently identi�ed
within several other submissions, all with accompanying text
claiming to have generated the graph. A number of these
submissions were rejected from the journal; however, 6 were
published and have now been retracted from Security and
Communication Networks and Scienti�c Programming [2–6].


e authors responded to explain that an author from
one of the identi�ed submissions had provided copy editing
for their manuscript and introduced the graph and ac-
companying text in error.


e authors were unable to provide copies of corre-
spondence to support their claim or the raw data from their
study. 
e authors’ explanation did not satisfy the concerns
of the editorial board, and the article is therefore being
retracted due to concerns with the reliability of the data.


e authors do not agree to the retraction.
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To retain valuable information to the maximum extent and enhance the ability to mine the crude oil trade purchase price demand,
this paper proposes a crude oil trade purchase model based on the DEA-Malmquist algorithm. )e intranet of the management
and control platform shall share the same database, and the intranet shall only allow managers to access and manage the system
and only allow all registered users to access and realize data exchange between the intranet and the intranet through two-
dimensional code scanning; moreover, due to the resource sharing between the intranet and the intranet for crude oil trade
procurement, suppliers and other registered users can immediately grasp the procurement trends of enterprises. Under the DEA-
Malmquist algorithm, the uncertainty of procurement management is analyzed by fuzzy theory, and the refined procurement
decision model with fuzzy parameters is established. )e optimal order time and purchase quantity are determined through the
symbol distance and the method of the center of gravity. Experimental results show that the method can effectively retain valuable
information in the initial sequence and has better practical application value of material procurement demand intelligent mining.
)e proposed model obtained the highest accuracy of 98.62%.

1. Introduction

Crude oil is one of the most widely used energy sources and
the most important commodity in the global economy [1].
)e current difficulty lies in the weak interaction between
the crude oil trade information system at the front end of the
design and the material demand calculation ability. )e
high-quality equipment, universal design, and standard
materials were not applied in the early stage of the design,
and the procurement standards were in contradiction be-
tween supply and demand at both ends. It has not been
effectively improved, and the standardization of design
sources is encouraged, and the resistance of suppliers is
relatively high. At the same time, procurement standardi-
zation of intelligent applications has been lacking. With the
rapid economic development, the scale of crude oil trade
procurement has become larger and larger, and the types
and quantities of procurement have increased year by year
[2]. Reasonable use of crude oil trade procurement mode is
of great significance to the benign development of enter-
prises or countries.

Reference [3] presents the time-varying impact of crude
oil shocks on trade balance based on the TVP-VAR model
and studies the impact of crude oil supply and demand
shocks on the Sino-Russian current account balance from
the first quarter of 1993 to the third quarter of 2018 by using
the stochastic time-varying parameter vector autoregressive
(TVP-VAR) model. Focus was on two countries with dif-
ferent characteristics of crude oil trade: Russia, as a crude oil
exporter, and China, as a crude oil importer. Identifying
their sources is important in mitigating the impact of crude
oil price shocks on the trade balance. Reference [4] presents
the remote connection of global crude oil networks: a
comparison of direct trade and actual flows. To illustrate the
gap between crude oil trade and consumption, the internal
strength of the remote connection of global crude oil is
calculated, the topological differences are compared, and the
energy risks between direct crude oil trade networks and
specific crude oil transport networks are examined. )ere is
a significant difference between a direct trade network and a
concrete transfer network. )e direct trade network has less
relationship but higher internal strength, while the crude oil
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transport network has lower internal strength. In terms of
regional composition, the countries with rich crude oil re-
sources and a high degree of industrialization occupy the
core circle of crude oil direct trade network, while the
countries with a high degree of industrialization occupy the
core position of the crude oil transfer network. It is found
that the topology of a data communication network plays an
important role in its security robustness against attack. In
such mobile computing, the computing robustness against
an intentional attack that aims to bring down network nodes
may vary by changing the topology. )is bringing down is a
kind of destruction and interruption threat that attacks the
availability of the network (i.e., attack on network resources
and links).

Although the research has made some progress to retain
valuable information and enhance the ability to mine the
demand of crude oil trade purchase price, this paper studies
the crude oil trade purchase mode based on the DEA-
Malmquist algorithm. As for the crude oil trade, purchase
mode faces a series of changes, such as the change from a
cost center to a profit center and a strategic driving force.
Adoption of purchase is an indispensable economic be-
havior in modern economic activities. In a narrow sense,
adoption of purchase refers to the transaction of enterprises
or the state under certain conditions to purchase the goods
and services necessary for their production and operation
from the supply market. It is found that the designed crude
oil trade procurement model has good mining ability, which
lays a solid foundation for intelligent mining of crude oil
trade procurement needs.

Key contributions of the study are enumerated as
follows:

(1) An accurate crude oil trade purchase model is
proposed by adopting DEA-Malmquist algorithm

(2) A refined procurement decision model is proposed
using DEA-Malmquist algorithm and fuzzy logic

(3) An efficient way of handling the uncertainty in
procurement model is achieved by analyzing and
using fuzzy theory

)is paper is divided into six sections. Section 2 briefly
introduces the crude oil trade procurement model
framework, while Section 3 introduces DEA preliminary.
Our proposal can be described in Section 4 in detail.
Section 5 describes the experimental results. Section 6
concludes this paper with contributions, limitations, and
future works.

2. Crude Oil Trade Procurement
Model Framework

Data collection is a key operation. Because of the existing
data collection schemes’ privacy-preserving problem, we
utilize a secure and verifiable continuous data collection
(SVCDC) algorithm to collect data for the education in-
formation platform. Considering the temporal correlation of
sensory data, SVCDC algorithm reconstructs multiple
sensory data in one period, which can effectively decrease

data traffic, and then, by encrypting the reconstructed data,
SVCDC algorithm ensures the privacy of the sensory data.

2.1. Overall Framework of Crude Oil Trade Procurement
Platform. Figure 1 shows the overall framework of the
platform for the crude oil trade procurement mode. )e
horizontal dotted line separates the internal and external
network, the upper part of the dotted line is the external
network of the enterprise, any user can access the website,
and the lower part of the dotted line is the intranet of the
crude oil trade procurement enterprise. Only those with
authority can access the network, and the network contains
two independent application systems.

2.1.1. Intranet Procurement Management Information
System. Corporate intranet supervision is mainly to su-
pervise whether the procurement process of the procure-
ment department is reasonable. Authorized management
personnel can access the intranet system through browsers.
)e intranet system includes supplier information, product
information, review expert information, organization
management, user management, procurement announce-
ments release, external network data maintenance, pro-
curement project establishment, tracking, archiving, and
other functions. In this intranet, there is an item that the top
management can only view: rich charts and statements
generated automatically to provide effective data support for
top management decisions.

2.1.2. Provider Management and External Network An-
nouncement Platform. )e main task of the extranet system
is to synchronize the procurement information announce-
ments made by the intranet system and provide the suppliers
with the procurement information they need in real time [5],
so that the suppliers can prepare the materials. In the
extranet system, suppliers can register enterprise informa-
tion, maintain and add their own materials, and make the
enterprise procurement department build a complete set of
product resource information databases.

)e product resource information database can provide
useful information for the intranet system at the same time.
)e supplier data, product data, and bulletin information
can be found in the database.

2.2. System Logic Framework

2.2.1. Logical Structure of Intranet System for Crude Oil Trade
Procurement. Intranet logic framework for crude oil trade
procurement is shown in Figure 2.

As shown in Figure 2, the intranet system for crude oil
trade procurement is divided into three major parts: portal,
business, and data. )e portal layer is mainly responsible
for accessing registered users to the system. All adminis-
trators with authority may access the internal enterprise
network through any browser, and, before entering the
intranet, the Web Server shall process the access request,
encapsulate the request, and send the request to the server.

2 Scientific Programming
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)e main task of the business layer is to handle the de-
mands from the Web Server [6] and support the whole
business layer by using the APP terminal. )e business
layer is also called the function layer, which is the main

measure to realize the functions of the intranet system,
including the basic part of procurement management, the
main part of procurement management, and the interface
function with other systems. )e data layer refers to the
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Figure 1: Overall framework of the crude oil trade procurement model.
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data persistence of the business layer through the Sybase
ASE database [7].)e proposed DEA-Malmquist algorithm
is used at the data layer.

2.2.2. Logical Structure of the Outer Network System for
Crude Oil Trade Procurement. Logical framework of outer
network for crude oil trade procurement is shown in
Figure 3.

)e extranet system is also divided into three parts:
portal layer, business layer, and data layer. Among them, the
main function of the portal layer is still the user access, and
the user accesses the extranet system by using the browser
under the condition of having a network, processes the
access request through the Web Server, and sends the re-
quest to the server after encapsulating the request. )e main
tasks and processing functions of the business layer are the
same as those of the intranet, but the functions of the
extranet are the homepage of the website, news, an-
nouncement information, registration of suppliers, main-
tenance of suppliers, the introduction of the institution, and
so forth. )e data layer also uses the Sybase ASE database to
keep the data persistent at the business layer. Ensure that the
intranet and extranet data layers are the same, access the
same database, and then realize intranet and extranet data
sharing.

In the last three years, many methods were proposed to
handle the problem of the intelligent recognition method of
crude oil; here we introduced three outstanding methods as
GCoP [8] (global complexity of procurement), ReOT [9]
(residual of trade), and KS++ [10] (conventional network
based), which can be used to solve the related works taking
different kinds of network structures. GNB is a network that
builds global connections between different risk nodes and
their complexity. RNB uses a specific loss structure to keep
the similarity of real and predicted crafts design. KS++ is the
basic model that needs more computation consumption to
obtain the desiring performances. However, these methods
have their disadvantages, respectively. GNB is too slow, RNB
is so complicated, and KS++ also needs more spaces.
Compared with these methods, our proposal can work well
effectively for path identification by using the evolving al-
gorithm that does not utilize the network structure and is not
time-consuming. )e proposed DEA-Malmquist algorithm
is used at the data layer.

3. DEA-Malmquist Algorithm for Crude
Oil Trade

)eData Envelopment Analysis (DEA) approach constructs
the optimal production frontier primarily from the extremes
of all DMUs [11] and compares other DMU values to derive
its relative effectiveness. At present, the basic models of DEA
mainly include CCR, BCC, superefficiency, and equilibrium
index model.

3.1. DEA-BCC Static Model. BCC is a DEA model which is
based on the premise that the return to scale can be changed
[12]. )is model improves the defect of assuming the return

to scale in the original CCR model and decomposes the
technical efficiency into scale efficiency and pure technical
efficiency. Scale efficiency is used to measure whether the
inputs and outputs of each DMU are in the state of maxi-
mizing scale income, reflecting the level of strategic planning
of enterprises. Under this model, total efficiency� technical
level× scale efficiency× pure technical efficiency. )e model
is as follows:

F �

􏽘
n

j�1
Xjμj + g

−
,

􏽘

n

j�1
Yjμj − g

+
,

μj ≥ 0, g
−

, g
+ ≥ 0.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(1)

In the formula, j � 1, 2, · · · , n represents decision unit,
and Xj and Yj are input and output vectors, respectively. If
μj � 1 and g− , g+ � 0, then DMU and DEA are valid. If μj �

1 and g− , g+ ≠ 0, then DMU weak DEA is good. If μj < 1,
then DMU and DEA are invalid.

3.2. DEA-Malmquist Dynamic Exponential Model. )e
Malmquist productivity index was first proposed by
Malmquist in the 1950s [13], which was combined with the
DEA method to reflect the trend of production efficiency of
the main body. )e formula is as follows:

D �

��������������
Ha x1, y1( 􏼁

Ha+1 xa+1, ya+1( 􏼁

􏽳

� Sc × Pv × Te. (2)

In the above formula, D represents total factor pro-
ductivity [14], Sc represents scale efficiency index, Pv rep-
resents pure technical efficiency index, and Te represents
technological change index. If D value is greater than 1, it
indicates that total factor productivity is in a positive growth
trend, while overall performance is rising; otherwise, it is
declining. If Sc is greater than 1, it means that the current
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Figure 3: Logical framework of outer network for crude oil trade
procurement.
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production scale and R&D investment level are close to the
optimal ratio; otherwise, it is far from the optimal ratio. If Sc

is greater than 1, it means that technological level plays a
promoting role on innovation performance; otherwise, it
hinders innovation performance. Te is greater than 1, in-
dicating that R&D technology is improving; otherwise, it is
declining [15].

Assume that the maximum delay that the real-time
material procurement service can accommodate is Ro and
the data rate is Wb. Let the data generated by the material
procurement service source be assembled to the length of the
data packet Pd. To ensure the continuity of real-time ma-
terial procurement business, the number of data packets that
must be transmitted within Ro time is

Bc �
Ro

Pd

× Wb × D. (3)

)e DEA-Malmquist algorithm polls the nodes through
the point coordinator and centrally controls the access of the
system channels. )e DEA-Malmquist algorithm is called
DEA for short. Under the DEA-Malmquist algorithm, the
transmission channel time of crude oil trade procurement
data is divided into many superframes with the length of TSF,
and the superframe at moment Ro is

It �
Ro

TSF
× Bc. (4)

After the above process, it can be concluded that, under
the DEA-Malmquist algorithm, the real-time crude oil trade
procurement business requires to be completed within I

hyperframes and B transmission packets, so (I, B) is taken as
the service standard of the real-time material procurement
business.

)erefore, the expression of the service standard for real-
time material procurement is as follows:

I �
Ro

TSF
,

B �
It

Pd

× TSF × Wb.

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

(5)

In the above formula, I represents the service interval
and B represents the number of service packets. Four input
indicators and four output indicators are selected in the
crude oil trade procurement mode, as shown in Table 1.

4. Optimal Decision Model for Crude Oil Trade
Procurement Based on DEA-
Malmquist Algorithm

Let X represent the domain and let 􏽥A be a subset of X. For
∀x ∈ X and the function μ􏽥A

(x): X⟶ [0, 1], μ􏽥A
(x) ∈

[0, 1], where μ􏽥A
(x) reflects the degree to which x belongs to

􏽥A, 􏽥A is called the fuzzy set [16], and μ􏽥A
(x) is called the

membership function of 􏽥A.
)e membership function of triangular fuzzy function

􏽥A � (a, b, c) is

μ􏽥A
(x) �

x − a

b − a
, a≤ x≤ b,

0, x≤ a, x> c

c − x

c − b
, b<x≤ c.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

, (6)

Under the DEA-Malmquist algorithm, changes in the
two following aspects need to be taken into account in the
process of crude oil trade procurement:

(1) Due to the change of design, there exists the phe-
nomenon of material waste in the actual work
process, and, at the same time, the natural envi-
ronment factors will also affect the change of ma-
terial demand in crude oil trade procurement

(2) When the contractor procures materials for the
crude oil trade, changes in factors such as travel
expenses and handling charges of the procurement
personnel for the crude oil trade may also result in
different order fees for construction materials pur-
chased for each crude oil trade

Combined with the above analysis, the model is con-
structed through the existing uncertainty factors. )e fol-
lowing assumptions are required for the model:

(1) Crude oil trade procurement of single material
(2) )e missing materials being able to be replenished in

an instant
(3) Using the t− loop strategy

Set 􏽥R to represent the demand of materials in time period
t, where

􏽥R � R0, R1, R2􏼂 􏼃. (7)

In the above formula, R0 represents the minimum
quantity of material required; R1 represents the average
demand for materials; R2 represents the maximum demand
for the material.

􏽥A represents the cost required for each purchase of crude
oil trade, where

􏽥A � A0, A1, A2􏼂 􏼃. (8)

In the formula, A0 represents the minimum subscription
fee; A1 stands for normal subscription fee; A2 stands for
maximum subscription fee.

Assuming that the fuzzy number of order cost of crude
oil trade procurement is [17] 􏽥A � [A0, A1, A2], the corre-
sponding membership function is [18]

Scientific Programming 5
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μ􏽥A
(x)(A) �

A − A0

A1 − A0
, A0 <A≤A1,

0, A≤A0, x>A2

A2 − A

A2 − A1
, A1 <A≤A2.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

, (9)

Solve subscription fee ambiguity based on sign distance
method:

d(􏽥A, 0) �
1
2

􏽚
1

0
AL(α) + AR(α)􏼂 􏼃dα. (10)

Set R1 to represent the normal demand of materials
required to calculate through budget and system con-
struction schedule without any objective factors; R0 repre-
sents theminimum demand formaterial demand reduced by
objective environment; R2 represents the maximum amount
of demand that the objective environment causes to increase
the demand. As the increase or decrease in demand will lead
to the increase in the purchase cost of crude oil trade, the
following analysis will be conducted for two different
situations.

When the actual demand rate R<R1, the storage cost of
materials will increase within the crude oil trade procure-
ment cycle T. )e calculation formula of the average storage
volume Q1(T) that increased in cycle T is [19]

Q1(T) �
1
T

􏽚
T

0
R1T − RT( 􏼁dt. (11)

)e average storage cost f0(R) in cycle T is

f0(R) �

kQ1(T, )

k

T
􏽚

T

0
R1T − RT( 􏼁dt,

kT

2
R1 − R( 􏼁.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(12)

When demand R increases, the purchase cost of crude oil
trade will also increase.

Based on the above analysis, the decision-making model
for crude oil trade procurement shall be refined to determine
the best order date and the volume of crude oil trade
procurement:

Q
∗

�
A1

T
+ pR1,

T
∗

� R1T.

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

(13)

In this paper, we utilize the entropy loss function to build
the model for our research problems. It can be defined as
follows: loss(x, y) � 􏽐

n
i�1 −pilog(1 − pi).

We have that x and y are represented as the real arts and
crafts’ score and difficulty and y means the predicted score
and difficulty of our proposal. pi means the probability of
them when they are similar. )e bigger the value of the loss
was, the worse our proposal performed; and our proposal is
used to train a model that fits the real and predicted arts and
crafts so that the machine can assist the arts and crafts
designed.

Compared with the three methods, our proposal can deal
with the problems easily and we also need a smaller com-
putation space to build our model. However, our model may
obtain a relatively lower accuracy than others sometimes,
which may make the prediction unstable.

5. Experimental Results and Analysis

5.1. Data Processing and Normalization. )e tender pro-
curement price of crude oil of a certain material branch from
2016 to 2020 is selected as the research object, and it is found
after detailed analysis that the microbial degradation of
crude oil is the key procurement material. Because the
cumulative data of crude oil purchased in small quantity
cannot meet themining demand, the experiment only selects
five models of the microbial degradation of crude oil to carry
out the relevant experiments on the trade procurement
mode of crude oil, which are marked with Type 1, Type 2,
Type 3, Type 4, and Type 5, respectively. From 2016 to 2020,
a total of 3,800 sets of crude oil trade procurement data were
divided into 100 sets of data as test sets, and the rest were all
training sets.

Table 1: Input and output indicators for the crude oil trade procurement model.

Index Name Reflect the situation

Input index

Proportion of R&D personnel Reflect the structure of R&D personnel
)e proportion of masters and

above Reflect the structure of highly educated personnel and the overall quality of employees

R&D expenditure It reflects the scale of R&D investment
R&D investment intensity It reflects the R&D input level of the enterprise after removing the influence of scale

Output
indicators

Growth rate of operating
revenue It reflects the growth rate of business income brought by enterprise R&D activities

Net profit Reflect the profit brought by the enterprise’s R&D activities

Proportion of technical assets Reflect the proportion of intangible assets in the total assets to measure the overall
quality of enterprise assets

Capital accumulation rate Reflect the change of owner’s equity caused by enterprise’s R&D activities

6 Scientific Programming
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Due to the difference of crude oil purchase volume of
different models to different degrees, the normalized pro-
cessing method is adopted to accelerate the processing of
data by

x �
x − xmin

xmax − xmin
. (14)

In the above formula, xmin and xmax represent the
minimum and maximum values of the initial sequence,
respectively. Considering that material purchasing person-
nel will randomly extract material purchasing information
from observation samples, it is necessary to solve it. )e
solving process is shown in Figure 4.

5.2. Experiment Results and Analyses. )e above process
allows the random extraction of material procurement in-
formation, which is finally shared using the following
formula:

yi �
􏽐

t
a�1 ua

λin( 􏼁
. (15)

In the above formula, λin represents the shared and
unshared information of manufacturer i, and ua represents
the level of information sharing. Wavelet classification and
single-branch reconstruction were carried out on the initial
sequence, and the experimental results are shown in
Figure 5.

As can be seen from Figure 5, the decomposition and
reconstruction of the high-frequency sequence of crude oil
trade procurement mode can capture the disturbance in the
initial sequence and not only effectively reduce the number
of parameters and improve the convergence efficiency but
also retain the sudden or hidden valuable information in the
initial sequence of crude oil trade procurement mode.

For more details, we use the confusion matrix, accuracy,
precision, and F1-score to evaluate the model performance.
TP represents the number of instances that belong to the
positive class and are classified into positive classes. TN
represents the number of instances that belong to the
negative class and are classified into negative classes. FP
represents the number of instances that belong to the
negative class and are classified into positive classes. FN
represents the number of instances that belong to the
positive class and are classified into negative classes.

accuracy �
TP + TN

TP + TN + FP + FN
,

F1 − score �
2∗ precise∗ recall
precise + recall

,

Precision ��
TP

TP + FP
,

recall �
TP

TP + FN
.

(16)

In order to verify the effectiveness of the method, we
conducted simulation experiments on the basis of existing
data. By comparing the success rates of different models in
oil transactions in different countries and regions, we an-
alyzed the accuracy of oil identification and the success of
transaction recommendations by different models. Rates R1,
R2, R3, and R4 represent different regions all over the world.
Figure 6 shows the results of the rate of oil trade on different
regions. From it, we can see that our proposal is better than
others on R2, which indicated that our recommendation
could perform better than the other three methods as we
have enough trading experience on this region. ReOT also
performs well in this region; however, GCoP performs well
in R4. In addition, we also compared our proposal with four
other types of neural networks; the results shown in Table 2
show that our proposal also perform better than them. It
indicated that oil data are not suitable for these models as
they lack inner connections and sufficient structure
information.
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Update inventory
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Figure 4: Flow of random material procurement information.
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)e demand for microbial degradable crude oil is
increasing year by year. )e data samples are substituted
into the optimal crude oil trade procurement decision
model for training. According to the training set and
sample set, the experiment of mining the purchase price
changes of 5 types of microbial degradable crude oil is

carried out. )e experimental results are shown in Fig-
ure 6. Here, five kinds of crude oil in our experiment are
induced, where Type 1 represents light crude oil, Type 2
represents medium crude oil, Type 3 represents heavy
crude oil, and Type 4 and Type 5 represent two types of
overweight crude oil, respectively.
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Figure 5: Comparison of high-frequency sequence of crude oil trade procurement model.
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Figure 6: Rate of oil trade on different regions.

Table 2: )e accuracy of oil trade of different neural networks on different regions.

R1 R2 R3 R4
Proposed 0.82 0.88 0.75 0.55
RNN 0.66 0.75 0.62 0.41
Bi-RNN 0.68 0.73 0.65 0.33
LSTM 0.72 0.78 0.68 0.44
Bi-LSTM 0.80 0.75 0.70 0.29
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According to the price change results of the microbial
degraded crude oil mined by the method in this paper over
the past five years and compared with the actual statistical
results, the statistical mining accuracy results are shown in
Figure 7. As shown in Figure 7, the prices of all kinds of oil
have increased in the recent 5 years variously, especially for
Type 2 oil and Type 3 oil which are represented by two bold
black lines. Type 1 oil has a small fluctuation that the piece
has a slight decrease in 2018.

As can be seen from Figure 8, the mining accuracy of the
price changes of all types of oils is more than 90 percent. In
particular, the model obtains the highest mining accuracy of
98.62% in Type 2 oil which is more than the remaining
mining accuracies of the crude oils such as 97.15% in Type 5,
96.89% in Type 3, 94.27% in Type 4, and 93.94% in Type 1.
All the above results are within the acceptable error range.
)e results show that this method has a good mining ability
and lays a solid foundation for the intelligent mining of
crude oil trade procurement demand.

)e proposed method has reasonable complexity as
compared to state-of-the-art methods already proposed in
the literature.

6. Conclusion and Prospect

6.1. Conclusion. )e high-frequency sequence of crude oil
trade procurement mode based on the DEA-Malmquist
algorithm can capture the disturbance in the initial se-
quence, effectively reduce the number of parameters, im-
prove convergence efficiency, and retain the sudden or
hidden valuable information in the initial sequence of crude
oil trade procurement mode. )e crude oil trade procure-
ment model has a good mining ability, which lays a solid
foundation for intelligent mining of crude oil trade pro-
curement needs.

6.2. Prospect. )ere are still many problems to be solved in
the crude oil trade procurement mode, many aspects need to
be improved, and the improvement of overall management
capability and the continuous improvement of centralized
purchase management system need to be done in a down-to-
earth manner. In the three aspects of the crude oil trade
procurement mode, improvements need to be made:

(1) Support level: many problems in crude oil trade
come from the improvement and integration of the
support level, which is related to the continuous
improvement of basic management personnel. At
this level, we should gradually improve the purchase
management system, improve management effi-
ciency, do a good job in information integration, and
gradually improve the performance level of crude oil
trade procurement.

(2) Operation level: the management system of crude oil
trade has been basically set up, but many factors are
affecting the efficiency in operation, and the pro-
fessional modules are also facing optimization re-
quirements. From the perspective of management,
the centralized purchasing department at the oper-
ational level plays a leading role and can be gradually
improved in a modular and phased manner.

(3) Strategic level: active exploration is needed in this
area, but the improvement of purchasing capacity
depends on the improvement of overall performance
of crude oil trade procurement.

From the current stage, we should actively build the
support and operation capacity of crude oil trade pro-
curement and obtain substantial improvement; on this basis,
the strategic capacity of crude oil trade procurement is
gradually reserved and enhanced. Although our method has
achieved good prediction accuracy at present compared with
other popular methods, it is still unable to achieve con-
siderable accuracy in the face of complex environment, and
the training time of themodel is long, which cannot meet the
purpose of real-time prediction. In the future, we will further
optimize the model to improve the training speed while
ensuring the accuracy.
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