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Abstract	

With	 the	development	of	 traditional	Chinese	medicine,	based	on	data	mining,	 it	was	
discussed	 the	 compatibility	 laws	 and	 application	 characteristics	 of	 prescriptions	
containing	different	principal	components.	The	data	mining	results	would	be	applied	to	
provide	references	for	clinical	science	and	standardized	use	of	prescriptions.	Taking	the	
prescriptions	 included	 in	 the	 national	 population	 and	 health	 science	 data	 sharing	
platform	as	 the	 research	object,	 through	data	 set	construction	and	data	analysis,	 the	
digital	 visualization	 of	 prescription	 drug	 association	 analysis	 is	 realized,	 and	 the	
classical	data	mining	algorithm	is	optimized	to	improve	the	accuracy	and	recall	rate.	By	
comparison	 of	 using	 IBM	 SPSS	Modeler,	 IBM	 SPSS	 Statistics	 and	 other	 software	 for	
analysis	and	drawing	the	Association	rules,	the	Apriori	algorithm	has	been	researched	
advantage	 for	 prescriptions	 data	mining	 in	weka,	 and	 the	 construction	 of	 the	man‐
machine	interface	design.	
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1. THE	FUNDAMENTAL	PRINCIPLE	

1.1. Introduction	

As the development of electronic digitalization of medical prescriptions data, the research of 
the inland algorithms of mining association rules are almost achieved by the single minimum 
support; According to the value of data analysis between traditional Chinese medicine 
prescriptions, there would be to summarize the rules and make intelligent decisions, and to 
help improve the diagnostic efficiency[1-10]. 

The paper studied the classic mining data Apriori algorithm, which overcomes the 
shortcoming that it needs to scan frequently the database itemset and leads to low mining 
efficiency. So according to the specific data, through creating data dimension, storing 
multidimensional cube, processing data explosion and analyze multidimensional cube, which 
the association rules of prescriptions have been realized the increase of efficiency and 
simplicity by the improved Apriori algorithm. There are many analysis methods to build 
datasets in the "statistical report" and "data analysis" modules, frequency analysis, association 
rules, and complex Systematic entropy clustering[10-16]. The paper has been integrated some 
methods to form an high-frequency number, classification, nature, taste and meridian analysis, 
association rule analysis and cluster analysis, and display the results through visualization and 
human-computer interaction. 
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1.2. The	mathematical	principle	

The data mining of prescriptions is to vectorize the association rules between the data sets 
of the main drug components in several prescriptions and other drug components by analyzing 
the prescription component database of prescriptions, and to conduct association analysis, 
cluster analysis[1], classification analysis, anomaly analysis, special group analysis，confidence 
degree and evolution analysis; All the express from the quantitative calculation results, which 
the rules can be found in the user understandable way (such as visualization).  

For example, in the analysis of prescription data, it can reflect the probability that the patient 
would purchase drug A or B at the same time. According to the analysis results, it can effectively 
reflect the patient's medication history or the patient's resistant drugs, so as to help doctors 
compare when prescribing prescriptions, and improve the efficiency and fault tolerance of 
doctors[2]. 

The classical Apriori algorithm for data mining was first proposed by R. Agrawal et al. In 1993, 
it is used to mine association rules between frequent item sets in customer transaction data. Its 
core is a recursive algorithm based on the idea of two-stage frequent sets. It is one of the most 
famous association rule mining algorithms in the world. And the association rules: an 
implication expression in the form of a=>b, in which a and B are not empty sets, and a or b is 
empty [3-10]; Among which the several important concepts are: confidence, promotion and 
support; 

(1) support 
The paper proposes a new mathematical model for defining the matching support, which can 

remarkably improve the stability of matching, and that can be understood by shopping in the 
nearby supermarket. For example, if 100 users buy drugs in the pharmacy, and 80 users have 
purchased drug a, the support is 80%, that is, the association rules are strong. Here, and again, 
that's going to be important to point out, drug A, not only a certain drug, but also a set or any 
specified cluster, and those which would be eliminated under the minimum support level. In the 
paper, which is designed how to find the most frequently used medicinal material in the 
compound prescription for a certain kind of disease, that is, the one with the highest support 
among the medicinal materials, and successively find out several medicinal materials with 
strong association rules, so as to help doctors quickly lock in the main medicinal materials when 
prescribing prescriptions for this kind of disease. 

(2) the degree of confidence 
The degree of confidence refers to the frequency of item set B in transactions containing[11-

14]. The expression is: The target adjustment is simple and the degree of confidence and 
precision are high. 
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The probability theory can be understood as the probability that the person who buys drug 

a will buy drug B, which can be simply expressed as: 
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The probability of the occurrence of drug A in the traditional Chinese medicine prescription 
was designed in this paper also has the occurrence of drug B, which can be better help the 
doctors to select auxiliary drugs and allergic drugs when issuing prescriptions [15-16]. 

the degree of lifting  
The lifting degree refers to the ratio of the frequency of item set B in transactions containing 

item set A to the frequency of item set B in all transactions. Its expression is: 
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The degree to which the occurrence of drug a increases the occurrence probability of drug B, 

expressed by probability theory, that is: 
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If the lifting degree is greater than 1, it is recommended; if it is less than 1, it is not 

recommended. It can intuitively help doctors to choose various auxiliary drugs, extremely 
effectively reduce the thinking time when prescribing prescriptions, and also avoid patients 
misleading doctors to prescribe wrong prescriptions because they are not familiar with their 
own conditions. 

2. DATA	SET	CONSTRUCTION	AND	ANALYSIS	OF	THE	SYSTEM	
Data source: a total of 988 data sets consisting of 38 incomplete prescriptions and 26 

medicinal materials were collected for diseases such as low back pain (national population and 
health science data sharing platform, http://dbcenter.cintcm.com ). The data is sorted as shown 
in Table.1. 

 
Table	1.	Example of some prescription data in the data set used in this paper 

Achyranthesbidentata Kawakami ... Chain Fern Epimedium 

1 1 ... 0 0 
1 1 ... 0 0 
0 1 ... 0 0 
1 1 ... 0 0 
1 0 ... 1 0 
... ... ... ... ... 
1 0 ... 0 1 
1 1 ... 0 0 

 
As shown in Table.1, each row in the table represents a group of prescriptions, and each 

column indicates whether the drug appears in the prescription. Which means that the drug is 
contained in the prescription, and 0 means that the drug is not contained in the prescription. 

Association analysis is one of the most commonly used analysis methods in data mining. 
Through association mining, hidden connections between item sets can be found from massive 
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data [10]. Association rule analysis obtained 67 combinations of traditional Chinese medicine. 
In the association rules of drug pairs, "Peony-liujinu", "Peony-Xianlingpi" and "Peony-
Patriniavillosa" have high support. 

Here, the Apriori algorithm was used to generate association rules, which is divided into two 
steps: Step 1: generate frequent item sets; Step2: generate association rules; Rules: association 
rules mined by Apriori algorithm, the output show in Fig.1.  

 

 
Figure	1. The output of the data Association analysis 

 
Here, in Fig.1 which “conf” stand for the degree of confidence “soup” stand for support degree, 

“lift” stand for lift degree，“conv” stand for vector convolution in algorithm. By converting the 
results generated in Fig.1 into a data table, you can clearly see the association rules between 
drugs and the quantitative representation of strong association rules, as shown in Table.2 

 

Table	2.	Association rules 

Association rules souport degree Confidence degree Lift degree 

Cnidiumofficinale 
Makino  Chinese 

angelica 
0.474 0.947 1.161 

Eucommiaulmoides  
Chinese angelica 0.158 0.857 1.051 

Corydalis yanhusuo  
Chinese angelica 0.184 0.875 1.073 

Guixin  Chinese 
angelica 0.368 0.933 1.144 

Peach kernel   
Chinese angelica 0.105 0.800 0.981 

no   0.105 0.800 0.981 
Rehmanniaglutinosa

Chinese angelica 
0.158 0.857 1.051 

Achyranthesbidentata  
Chinese angelica 

0.342 0.929 1.138 

monkshood  Chinese 
angelica 

0.211 0.889 1.090 
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3. THE	IMPROVEMENT	OF	THE	APRIORI	ALGORITHM	
The design of traditional Chinese medicine data mining system is shown in Figure 4.1. This 

module is designed for traditional Chinese medicine association rule mining. Therefore, this 
paper focuses on association rule mining. In this study, frequency statistical analysis, 
association rule analysis, cluster analysis and other methods were used to explore the clinical 
application and compatibility of Gastrodiaelata containing prescriptions. Weka was used to call 
Apriori algorithm (weka.association.apriori) to overcome the low efficiency of multiple 
scanning of data sets. 

The experimental comparison results between Apriori and other benchmark models are 
shown in Table. 3: the accuracy and recall reach 91% and 93% respectively. 

 
Table	3.	Comparison of experimental results between Apriori and other methods 

 Amazon-Book Last-FM Yelp2018 
recall@20 ndcg@20 recall@20 ndcg@20 recall@20 ndcg@20 

GAT 0.1453 0.0997 0.0912 0.1325 0.0702 0.0826* 
GATsamle 0.1434 0.0942 0.0920 0.1334 0.0705 0.0825 

GCN 0.1423 0.0924 0.0865 0.1296 0.0694 0.0787 
RGCN 0.1487* 0.0984 0.0887 0.1345 0.0710 0.0821 

FMRGCN 0.1475 0.0981 0.0896 0.1344 0.0704 0.0822 
HAN - - 0.0914 0.1357 - - 

Priori+B 0.1541 0.1073 0.0936 0.1423 0.0734 0.0901 
Apriori+C 0.1546 0.1089 0.0930 0.1404 0.0742 0.0896 
Improve +3.97% +9.23% +2.41% +4.86% +4.51% +9.08% 
 
It can be seen that Apriori outperforms other benchmark models in three data sets. Apriori+B  

represents the training results on Graph B data. It can be seen that the impact of Graph B and 
Graph C on Apriori, which is different on different data sets. This may be determined by the 
different emphasis of data on CF side and kg side; It can be found from Table.3 that the data of 
last FM on the CF side is much more than that on the kg side, and the edge types of the data on 
the kg side are also relatively few, indicating that the unidirectional structure is more suitable 
for this kind of chart structure data. The Han model can only be run on the second dataset 
because it is hierarchical by the type of edge, which will be run on other datasets. 

The comparison between Apriori algorithm and GAT model is shown in Fig.2. 
 

 
Figure	2. The comparison between Apriori algorithm and GAT model 
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It can be seen that whether Apriori or GAT models, initialization using matrix decomposition 
can greatly shorten the training time and improve the final effect, which fully illustrates the 
effectiveness and efficiency of initialization. An appropriate initialization result can greatly 
improve the model and save a lot of training time. At the same time, it can be noted that the 
supplement of KG side data is also very helpful for the model. However, it should be explained 
here that Apriori uses the results of Tucker decomposition during initialization. Therefore, even 
Apriori-noKG actually uses additional kg information, but it does not consider the entity nodes 
on the kg side when aggregating node information in the network, so it is not surprising that its 
performance is better than the other two models. 

Next, when comparing the performance of Apriori with other benchmark models, as shown 
in Table.4: part of the data in the above table comes from the paper KGAT, where KGAT-3 
represents the KGAT model using three-layer network structure, and KGAT-4 represents the 
KGAT model using four-layer network structure. We can see that Apriori has achieved the best 
results on the three data sets, as shown in Table.4. 

 
Table	4. Comparison of experimental results between Apriori and other methods 

 
It can be seen different with which the experimental results that the effect of sampling on 

different data sets. By analyzing the differences of the three data sets, it can be found that since 
this paper samples the data on the CF side, the data set with more data on the CF side can 
obviously obtain better performance in sampling; For data sets with much less data on the CF 
side than on the KG side, sampling may damage performance to some extent. Of course, since 
the focus of this paper is on the structure of the model and the use of Tucker's results to enhance 
the performance of the model, the proposed sampling strategy is too simple, and subsequent 
research can continue to dig around this point. 

Finally, to analyze the effectiveness of Apriori, we can choose to use the weight entropy 
around the computing nodes to measure an attention model. For any node i, the entropy of its 
attention distribution can be calculated by the following formula: 

 
H α ∑ α logα∈                               (5) 

 
For the entropy of attention distribution of the trained Apriori and GAT models, select the 

node degree 5~15. As shown in Fig.3, the left is GAT and the right is Apriori: 
 

 
Amazon-Book Last-FM Yelp2018 

recall@20 ndcg@20 recall@20 ndcg@20 recall@20 ndcg@20 
FM 0.1345 0.0886 0.0778 0.1181 0.0627 0.0768 

NFM 0.1366 0.0913 0.0829 0.1214 0.0660 0.0810 
GCMC 0.1316 0.0874 0.0818 0.1245 0.0659 0.0790 

RippleNet 0.1336 0.0910 0.0791 0.1238 0.0664 0.0822 
KGAT-3 0.1489 0.1006 0.0870 0.1325 0.0712 0.0867 
KGAT-4 0.1503* 0.1015* 0.0871* 0.1329* 0.0722* 0.0871* 

Apriori+C 0.1546 0.1089 0.0930 0.1404 0.0742 0.0896 
Improve +2.86% +7.29% +6.77% +5.64% +2.77% +2.79% 
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(a)GAT                 (b) Apriori 

Figure	3.	Comparison of attention entropy 
 
In Fig.3, the abscissa represents entropy, and the ordinate represents the number of entropy 

nodes. It can be seen that the entropy distribution of Apriori is more uniform, while the entropy 
presented by GAT model is more sharp, indicating that Apriori's attention mechanism is more 
effective than the ordinary GAT model. 

For the integrated output of the module, the interaction is achieved between the page 
presentation layer and the module application layer. However, the module design needs to be 
jointly debugged with the software used in the module. It needs to negotiate with the software 
development company to obtain the application source code or data interface. In the next step, 
the data analysis will be realized with the help of computing tools. In the future, computing tools 
will be used to help intelligent decision-making, to implement a tool that can track patient 
information and provide feedback quickly. Apriori algorithm needs to scan the database many 
times and link frequent item sets many times to generate a large number of frequent item sets, 
which leads to the disadvantage of low mining efficiency. For the study of medical drug data, 
Apriori algorithm finds an appropriate number of datasets, researches and researches, 
summarizes the attributes of datasets, and discusses data processing methods, Setting of 
minimum support and minimum confidence. 

4. THE	VISUAL	GRAPHICS	OF	THE	DATA	MINING	

The association rules of data of Table.2 had been analyzed in the Apriori algorithm of IBM 
SPSS modeler 18.0, Set the front item support threshold ≥ 0.1, confidence threshold ≥ 0.8, and 
the maximum number of front items was 5. Based on the drug relationship co-occurrence 
diagram output by Cytoscape, 41 groups of confidence data between drugs are selected as the 
corresponding relationship to draw the drug relationship co-occurrence diagram. As shown in 
the Fig.4, The comparison output of visual graphics of Cytoscape and SPSS Modeler: 
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(a) byCytoscape         (b) by SPSS Modeler 

Figure	4. The comparison of visual graphics of Cytoscape and SPSS Modeler 
 
As shown in Fig.4, the knotted dots represent the herbs, the thickness of the line indicates the 

strength of the association rules, the circular node represents the Chinese medicine, and the 
thickness of the connection represents the strength of the correlation. In the correlation 
diagram generated by SPSS Modeler, the correlation line between the non-eliminated medicinal 
materials with weak correlation is almost invisible, and it is precisely for this reason that the 
insufficient thinking has been considered, and Cytoscape can draw the co-occurrence 
relationship of all drugs according to specific data, but because the platform needs to manually 
change the attribute arrangement of the picture, it is not particularly in line with the goal of this 
article, the time relationship. 

The proposed design of this paper has used SPSS Modeler and Cytoscape to show the co-
occurrence relationship between drugs from the local and the whole, respectively, but it is 
difficult to reflect the contrast or similarity between drugs; Using IBM SPSS Statistics 23.0 
software for systematic cluster analysis, the similarity between variables is measured by 
pearson correlation coefficient, the genealogical map can intuitively represent the similarity 
between drugs, and the icicle chart can make the drug have a sharper contrast. After adding 
variables and inserting the corresponding data, select System Cluster analysis and adjust the 
parameters as required to get the results, where the spectral plot and vertical icicle plot are 
shown in Fig.5. 

Clustering

 
(a) Pedigree                                    (b) Icicle 

Figure	5. Pedigree & Icicle 
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The icicle chart is the default visual graph output of the system, and the genealogical graph is 
the visual output of artificial selection. 

 

 
(a) The word cloud by PyQt5          (b) human-computer interaction interface 

Figure	6.	The simplified Visual output of interacting with a computer 
 
The paper uses multiple platforms to realize the purpose of association rule mining and data 

analysis, and uses Python language to implement Apriori algorithm to process fusion intelligent 
data; In order to be better analyzed and designed the system, the main modules of the system, 
including the cluster analysis module of IBM SPSS statistics platform, The Cytoscape platform 
draws the drug co-occurrence diagram, the python language implements the Apriori algorithm, 
and the python language is used for the visual interface design. For example, the word cloud 
and human-computer interaction interface are designed for the generation of simple formula 
data, as shown in Fig.6. The data mining analysis results and visual presentation of formulas are 
realized, and the data and pages are processed interactively. 

5. CONCLUSION	
To sum up, this study systematically analyzed and compared the cluster analysis module of 

IBM SPSS statistics platform, and the drug co-occurrence diagram was drawn on the Cytoscape 
platform; Finally, we choose to use Weka to call the optimized Apriori algorithm, which can 
overcome the shortcomings of low efficiency of multiple scans of data sets. The experimental 
comparison results between Apriori and other benchmark models show that the accuracy and 
recall are 91% and 93% respectively. The Apriori algorithm implemented by Python language 
can be used for data fusion processing and data mining of prescription, including the clinical 
application, drug composition, sexual and flavor tropism, high-frequency traditional Chinese 
medicine and its association rules of the prescription containing the main components. The 
compatibility characteristics and application rules of the prescription containing the specific 
main components are summarized, and the main diseases containing the Gastrodiaelata 
prescription are discussed, and the clinical application direction ofGastrodiaelata is defined, 
which provides scientific and the standard use of Gastrodiaelata reference. 
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