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Information quality prediction of medical question—-answering systems
based on domain-specific knowledge
HU Ze, ZHANG Zhan, ZUO Decheng
(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] With the rapid adoption of smartphones and mobile internet, health consumers are increasingly inclined to consult
disease and health information online anytime and anywhere. The most popular way is medical question—answering systems. As
typical online inquiry platforms, they can provide health consumers with high efficiency and cost —effective professional doctor
diagnosis experience without leaving home. However, due to the lack of effective information quality control mechanism, the current
medical question—answering systems still present a situation in which the quality of the physicians’ answers varies greatly, which
will not only mislead the health consumers, but also cause the repeated efforts of the doctors, and also lead to the accumulated
medical question—answering knowledge base cannot be effectively reused. Therefore, it is extremely urgent to automatically predict
the information quality of the medical question—answering systems. To this end, we propose a medical question—answering systems
information quality prediction algorithm based on domain — specific knowledge views, co —training, and ensemble learning. By
capturing the highly non-linear relationship between the different domain—specific knowledge views, we effectively mine domain—
specific semantic knowledge embedded in a large amount of unlabeled medical question —answering data, which significantly
improves the prediction performance of information quality.

[ Key words] domain-specific surface linguistic features; domain—specific social features; domain-specific temporal features; co—
training ; ensemble learning; medical question—answering systems
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Tab. 1  Medical question — answering systems quality prediction

algorithm based on co—training and ensemble learning

Algorithm ST — CoT ( Surface linguistic features and temporal

features (ST) —based co—training ( CoT) )
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Tab. 2 Prediction results from different views on supervised learning methods LR and SVM ( mean value+standard deviation)

LR SVM
Feature sets
P/ % R /% F1/ % AUC /% P/ % R /% F1/ % AUC /%

BOW _binary 71.70+£0.83  76.90+5.10 74.10+2.18 73.90+2.41 47.80+14.70 80.20+31.80 58.80+20.00 51.00+15.20
BOW_CHI 76.10£1.96  71.80+3.14 73.80+1.29 75.00+0.80 44.10+£22.50 64.50+35.10 50.70+24.50 44.60+20.00
LDA 70.10£1.63  70.10£1.63  77.70+1.20 75.80+1.69 73.80+11.00 58.10+33.70 55.40+26.60 65.20+10.20
slf 79.40+2.26  81.90+3.18 80.60+1.60 80.50+1.49 81.10+1.66  80.80+3.12 80.90+1.30  81.10+0.99
sf 72.90+2.86  74.80+£5.23  73.60+1.04 73.70+0.64 70.70+3.46  72.70+£3.89  71.50+1.06  71.50+0.90
tf 72.40+1.76  77.70£4.21 74.90+1.53 74.30+1.60 69.80+10.30 69.80+10.30 66.10+6.47 67.10+4.52
slf+sf 84.80+2.46  83.80+2.98 84.20+1.20 84.50+1.17 77.40£3.02  79.20+3.02 78.20+0.46  78.20+0.61
slf+tf 85.40+2.11 87.50+3.45 86.30+1.34 86.40+1.22 84.10+1.28 82.60+2.69 83.30+1.18 83.50+1.04
sf+tf 76.00+4.33  77.10+4.81 76.30+1.19 76.40+1.03 71.20+4.11  71.60+4.40 71.20+1.17 71.50+1.04

R3 FAEAMAEKEFIFELRFINB FHFANGE R (EHEARERE)

Tab. 3 Prediction results from different views on supervised learning methods LR and NB ( mean value+standard deviation)

LR NB
Feature sets
P/ % R /% F1/ % AUC /% P/ % R /% F1/ % AUC /%

BOW_binary 71.70£0.83  76.90+£5.10 74.10+2.18  73.90+2.41 50.90+22.00 74.00+36.40 59.20+28.50 62.30+12.70
BOW_CHI 76.10£1.96  71.80+3.14  73.80+1.29  75.00+0.80 55.90+21.20 66.30£29.30 59.30+24.40 60.60+17.00
LDA 70.10£1.63  70.10£1.63  77.70+1.20  75.80+1.69 67.90+6.01 88.30+5.98 76.30+2.38 73.70+3.40
slf 79.40£2.26  81.90+3.18 80.60+1.60 80.50+1.49 72.30£8.99 75.30+17.20 71.40+5.28 71.80+2.11
sf 72.90+2.86 74.80+£5.23  73.60+1.04 73.70+0.64 65.00£3.63  85.20+5.28  73.50+0.71  69.80x1.14
tf 72.40+1.76  77.70£4.21 74.90+1.53  74.30+1.60 72.60+9.12  74.00+18.30 70.70+5.43  71.50+0.97
slf+sf 84.80+£2.46  83.80+2.98 84.20+1.20 84.50+1.17 71.50£5.09 87.40+3.68 78.40x1.76 76.30+2.36
slf+tf 85.40+2.11 87.50+3.45 86.30+1.34 86.40+1.22 81.50+6.06 76.50+14.00 77.60+5.98 79.20+3.28
sf+if 76.00+4.33  77.10£4.81 76.30+1.19  76.40+1.03 71.90+£6.68 77.70+10.90 73.60+2.94 73.10+1.13
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Tab. 4 Comparison results of our proposed algorithm and baseline methods ( mean value+standard deviation)

Methods P /% R/ % F1/ % AUC/ %
TSVM 94.50+1.39 75.90+3.80 84.20+2.66 85.70+2.33
RSS-CoT 72.50£0.74 69.80+0.87 71.10£0.46 71.70+0.46
CS=CoT 88.90+1.55 76.60+0.58 82.30+0.38 83.500.52
Supervised (slf) 79.40%2.26 81.90+3.18 80.60+1.60 80.50+1.49
RSS_LR_slf_tf_CoT (slfyss) 79.60+0.49 87.90+1.02 83.50+0.38 82.70+0.34
LR_slf_tf_CoT (slf) 79.40+1.21 82.20%1.12 80.80+0.54 80.50+0.64
Supervised ( tf) 72.40+1.76 77.70+4.21 74.90+1.53 74.30%1.60
RSS_LR_slf_tf_CoT (tfyss) 68.40+1.34 75.70+2.71 71.80+1.01 70.40+0.90
LR_slf_tf_CoT (tf) 77.50£0.74 75.00+2.86 76.20£1.57 76.60+1.18
Supervised (slf+tf) 85.40+2.11 87.50%3.45 86.30+1.34 86.40+1.22
RSS_LR_slf_tf_CoT (slfyes +tfpes ) 76.70£0.25 88.10+1.39 82.000.50 80.70+0.37
LR_slf_tf_CoT (slf+tf) 87.90+1.37 86.800.81 87.30+0.70 87.40+0.77
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Fig. 1 The influence of initial labeled dataset size on the

performance of our proposed algorithm
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Fig. 2 The influence of iterations on the performance of our
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proposed algorithm
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Tab. 5  The influence of different result fusion rules on the
performance of our proposed algorithm ( mean value +

standard deviation)

Rules P /% R/ % F1/% AUC/ %
Max 84.60+1.31 87.80+1.03 86.20+0.84  85.90+0.92
Product  84.50+0.59 89.60+0.37 86.90+0.24  86.60+0.29
Min 82.90+1.95 90.70+0.24 86.60+0.98  86.00+1.22
Sum 87.90+1.37 86.80+0.81 87.30+0.70 87.40+0.77
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