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Principal Component Neural Network Prediction Model for Incidence
of Upper Respiratory Tract Infection
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Abstract In the medical field, due to the fact that diseases are often affected by many factors, it is difficult to use a structural causal
model, while on the other hand, it would be effective to establish a dynamic model, based on their own time—series changes. To predict the
number and incidence of diseases, because meteorological factors, the monthly average atmospheric pressure, monthly mean temperature,
monthly mean relative humidity, monthly average wind speed, the monthly average precipitation are strongly correlated between themselves
and with very high dimensions, the accuracy of the Radial Basis Function (RBF) neural network prediction may be very low. To solve this
problem, this paper proposes the use of the Principal Component Analysis (PCA) method to reconstruct the original input space and, based
on the contribution rate of all main components to determine the network structure, which will effectively solve the problem of low
prediction accuracy. The incidence data of upper respiratory tract infection, from August 2001 to September 2006, in Wuwei City of Gansu
Province are used to validate the method. The clinical characteristics in each time period should be duly considered in order to carry out a
more focused health prevention and treatment and to effectively reduce the hazards to human bronchial pneumonia.
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Table 1 Total variance contribution
W EUN LR RED FE IR F - J7 At
SOt STk E % Bt 7 2 Uik 2% MBIt BB T 2 ST % F 7 2 Uik /%
1 2.502 50.036 50.036 2.502 50.036 50.036
2 1.679 33.572 83.607 1.679 33.572 83.607
3 0.449 8.988 92.596
4 0.205 4.097 96.693
5 0.165 3.307 100.000
x2 BUEEEERE 0.8
Table 2 Eigenvector matrix = L R
=)
L 2 % pial == TiE
X, ~0.5740 0.0857 .o T .
X, 0.5835 0.0841 1.0 1.5 20 25 3;;;; 40 45 50 55 60
X, 0.0360 0.7270 '
Xy 0.3654 0.4908 1 TRESHENE
X 04419 0.4646 Fig. 1 Actual values and predicted values
* 3 TEREMTNE
Table 3 Actual values and predicted values
1 2 4 5 6
SR AE 0.6081 0.3277 0.2745 0.4085 0.5472 -0.6364
U {E 0.6417 0.3467 0.2238 0.4030 0.5016 -0.6815
7 X iR 2 0.0417 0.019 -0.0507 -0.0055 -0.0456 -0.0451
AHXT 1% 2 /% 6.90 5.80 18.50 1.30 8.30 7.10
3 &ig University Press, 2007: 171-178.
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