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Abstract: Objective To investigate the applicability of common association and clustering analysis methods to traditional Chinese
medicine (TCM) prescription data, and propose an optimal framework for association and clustering analysis in TCM prescription data
mining research based on existing methods. Methods By considering the characteristics of TCM prescription data, this study
identifies mismatches between analytical methods and TCM prescription data at the algorithmic principle level. Typical real-world
research examples are presented to demonstrate potential unreasonable phenomena in the application of different methods. For methods
with optimization potential, improved application approaches are proposed. For association analysis methods, a comparative evaluation
of all algorithms is conducted using real medical case data to highlight differences in computational outcomes. Results Besides
Pearson, Spearman, and Phi correlation coefficients, all drug association analysis methods exhibit varying degrees of limitations when
applied to TCM prescription data. Comparative experiments revealed the following issues: Support and confidence metrics
overestimate results for high-frequency drugs; Euclidean and Hamming distances tend to overestimate associations between low-
frequency drugs; cosine similarity and Jaccard coefficient yield underestimated results for drug combinations with significant frequency
disparities; mutual information and modified mutual information produce abnormal results for nearly all combinations; and lift

underestimates results for high-frequency drugs. Among common drug clustering methods, hierarchical clustering and maximal clique
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algorithms demonstrate the best partitioning performance, though the former may include low-relevance drugs in clusters, while the

latter produces overly ambiguous category divisions. After optimization, the limitations ofhierarchical clustering and maximal clique-

based algorithms were mitigated. Conclusion For drug association calculations, Pearson, Spearman, and Phi correlation coefficients

could be prioritized. In drug clustering analysis, the optimized application methods can be adopted: hierarchical clustering is

recommended to analyze the agglomeration process of drug categories, whereas the maximal clique algorithm can be used to identify

multidimensional application directions of drugs.

Key words: traditional Chinese medicine; prescription; data mining; association analysis; Pearson correlation coefficient; Spearman

correlation coefficient; Phi correlation coefficient; system cluster analysis; maximal cliplet algorithm
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Fig.2 Result of systematic clustering analysis

Kl 2 HRRPRER S AL FR A Pearson FEES (1-
FeoR AR RED, FORE 7 N5 B & SR
¥) Pearson MHIEFRE. AR ReE. 4T
AR A SRR AR BRI
REB AR $7r HIRZH) 5 25 Bk Jg
RIEMEA X ELGS, AT BN EASE 1) o

PG EER, K2 PR Lt 2N
F, ERBPGE; gEGYLLRTHEAY Y, FiE
FEIE. Bk, AT PRMERIRE TR, RAK
TERTEVEZY), SR HRAGIRBMER 2. +
BRNA, SRUCNBAAS, 2 WT9€UE, #rranfE At
IR, TERGEF N AL . HE B R
PERIVERT, R B8 35 () FE #0140 2 3 DRk
BRlit,  FR 2GRS S 77 & b R 3e, @t
AR S S R AR 2 AR RS, BE
AT DA B B 25 M0 0 R B AR R v, T DARE R 5K
B 7 I EC AR B ARAE IR AN AT
42 WMXEAEXE
421 MRHABEENB S SR ORISR LR
— PR T R B R 2 T R, R 2 TE] ) 5%
BROE R M ENMLE, 5B HREE T4,

B B0 p i i, MImiARZ o 1 ANEs B 1A
A RATAT AR B 742, AT AR HON RO, 3K
RN R L 1) B9 R AW R [ B

H 1 &% 7 8 K 1 55958 Bron-Kerbosch
(BK) HER8, t KA EESE 5 R KR KNI X
SITET, AR B REA s R 7 o5 B HEAR,
B K A P ) g — W 24 5 LAt 2 30 /2 v R BRI
X Fh AR AT DL B A R R R I T 45,
I TC AN AT o A, AR eV FEA &
205, HEHMEEML, RKE RS
GREHEAAERNESER, HHFEHAZIINU
R 1
4.2.2 WK ESE R T o = Ak 5 B B A7 7R 1
JRBRYE AR OK A B2 AE 5 Ak 5 8 2 AT A
1) JR PR PR 45 R B E B i SR I R AR
W AEERE F BK AR R iz e4s R, &%
KA YHU EE BRSNS s
HEMAY), XFERNZERANBZFWEN, 240
T AR MENEFE % M SR & X, 3T TS 44y
Mo TR CTHABESR) BT PAELE R Z54H%
KH, FREGEEZINE, WE 3 PR,



3082 - F8 B 2025568 $£56% BB Chinese Traditional and Herbal Drugs 2025 June Vol. 56 No. 11

B3 HMAHEZMITHELER

Fig.3 Calculation result of maximal clique algorithm
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Fig. 4 Calculation result of optimized maximal clique algorithm
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Table 4 Limitations of other cluster analysis methods
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