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Abstract: Traditional Chinese medicine (TCM) prescription, as an important part of TCM theory, is one
of the main manifestation forms and ways of clinical treatment. We need to study oriented-efficacy com-
patibility for treatment based on syndrome differentiation. A prescription is composed of several or a
dozen drugs, which efficacies are not simply the composition of all individual effect. In fact, its efficacies
are the results of the interactions among drugs inside the prescription. At present, most researches focus
on exploiting the frequencies of drugs in prescriptions by utilizing data mining technologies, which can-
not catch the interactions among drugs. Therefore, this paper proposes a novel algorithm utilizing sparse
representation learning to mine oriented-efficacy compatibility in TCM ancient prescriptions, which

takes low weight drugs as noise and makes up an oriented-efficacy drug group with high weight drugs.
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We combine the logistics and I.1-norm based regularization to mine the oriented-efficacy compatibility.

Lastly, 14 prescription datasets with different efficacies are used to validate our approach as well as dice

index and the average retrieval rate are taken as metrics. Experimental results show that our approach is

more effective and accurate than those of the state-of-the-art research.
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L1-regularization
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Tab.1 An example of a prescription
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Fig. 1 The task of oriented-efficacy compatibility mining
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Tab. 2 Distribution of dataset
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Fig. 2 Oriented-efficacy compatibility model based on sparse representation learning
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Tab. 4 The evaluation results for Dice index on different models
Logistic &7l Apriori B3 ECMSR # Al
BBk 2Bk 3Bk 4Bk 5BRK EABR 20Fk 3Bk 4Bk 5Bk HBK 28k 3Bk 4BFk 5K
T AL 0 0.4 0.67 0.57 0.75 0 0.4 0.33 0.57 0.25 0.5 0.8 0.67 0.57 0.75
1k 0.5 0.4 0.33 0.29 0.25 0.5 0.4 0.67 0.8 0.75 0.5 0.4 0.33 0.29 0.25
e 0.5 0.8 0.67 0.57 0.5 0.5 0.8 0.667 0.57 0.5 0.5 0.4 0.33 0.29 0.25
1k 0.5 0.4 0.67 0.57 0.5 0.5 0.4 0.33 0.29 0.25 0.5 0.4 0.67 0.57 0.5
T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IR 0.5 0.4 0.33 0.29 0.25 0.5 0.4 0.33 0.29 0.25 0.5 0.4 0.67 0.57 0.5
HH 0.5 0.4 0.33 0.29 0.25 0.5 0.4 0.33 0.29 0.25 0.5 0.4 0.67 0.57 0.5
i 0.5 0.4 0.33 0.57 0.5 0.5 0.8 0.67 057 075 0.5 04 0.33 057 0.5
1% 0.5 0.4 0.67 0.57 0.5 0.5 0.4 0.3 057 0.5 05 0.8 0.67 0.57 0.5
il 0.5 0.8 0.67 0.57 0.5 0.5 0.4 0.33 0.57 0.5 0.5 0.8 0.67 0.57 0.5
T I 1E R 0 0.4 0.33 0.29 0.25 0 0.4 0.33 0.29 0 0 0 0.33  0.29 0.25
1P 0.5 0.4 0.33 0.29 0.25 0.5 0.4 0 0.29 0.5 0.5 0.4 0.33 0.29 0.25
Bk 0.5 0.4 0.33 0.57 0.5 0.5 0.4 0.67 0.57 0.5 0.5 0.4 0.33 0.29 0.25
SEHE 0.38 0.43 0.38 0.44 0.38 0.38 0.43 0.44 0.42 0.38 0.42 0.43 0.46 0.42 0.38
SR 0. 40 0. 41 0. 42
F 5 Logistic § ECMSR #2 EIE A IR
Tab. 5 The average precision results between Logistic and ECMSR
Logistic 5 1 ECMSR # A
BEUS AUS 3K EAUS 5k BADR AUS 3k 4k 5 Ik
T 1AL 0 0. 167 0. 389 0. 389 0. 589 0. 3333 0. 67 0. 67 0. 67 0. 67
1k 0. 3333 0. 3333 0.3333  0.3333 0. 3333 0. 3333 0.3333  0.3333  0.3333 0. 3333
HA B 0. 3333 0. 67 0. 67 0. 67 0. 67 0. 3333 0.3333  0.3333  0.3333 0. 3333
JIii! 0. 3333 0. 3333 0. 389 0. 389 0. 389 0. 3333 0. 3333 0. 389 0. 389 0. 389
LG 0 0 0 0 0 0 0 0 0 0
FINE 0. 333 0. 333 0. 389 0. 389 0. 389 0. 3333 0. 3333 0. 389 0. 389 0. 389
H1H 0. 3333 0. 3333 0.3333  0.3333 0. 3333 0. 3333 0. 3333 0. 389 0.5 0.5
T 0. 3333 0. 3333 0. 3333 0.5 0.5 0. 3333 0.3333  0.3333 0.5 0.5
1% 0. 3333 0. 3333 0. 556 0. 556 0. 556 0. 3333 0. 667 0. 667 0. 667 0. 667
il 0. 3333 0. 667 0. 667 0. 667 0. 667 0. 3333 0. 667 0.667 0. 667 0. 667
T I 1- 0 0.167 0. 167 0.167 0. 167 0 0 0.111 0.111 0.111
15 0. 3333 0. 3333 0.3333  0.3333 0. 3333 0. 3333 0.3333  0.3333  0.3333 0. 3333
ek 0. 3333 0. 3333 0.3333  0.3333 0. 3333 0. 3333 0.3333  0.3333  0.3333 0. 3333
FHIE 0. 2564 0. 3334 0.3762 0. 3890 0. 4044 0. 2820 0. 3590 0.3911 0.4018 0.4018
AL 0.3519 0. 3671
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Tab. 6 Compatibility rules of ECMSR
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Herb Weights in the Sparse Model
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Fig. 3 The weights of medicines on promoting circu-
lation and removing stasis
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