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Hierarchical cluster analysis and incidence prediction
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Abstract: Objective To classify the incidence rates of Japanese encephalitis (JE) in all the provincial-level regions of China by
hierarchical cluster analysis and predict the future incidence of JE nationwide, and to provide a theoretical basis for reducing the
incidence of JE. Methods The data on the incidence rates of JE in all the provincial-level regions of China from 1992 to 2011
were collected. Q cluster analysis was applied to classify the incidence rates of JE in all the provincial-level regions of China. The
GM (1, 1) model was used to predict the future incidence of JE nationwide. Results The Q cluster analysis showed that Guizhou,
Chongging, Yunnan, Henan, Sichuan, Anhui, and Shaanxi were the regions with high incidence of JE, and other regions, which
had relatively low incidence of JE, were classified as a group. In China, the incidence of JE decreased in recent years, and the
incidence of JE predicted by the GM (1, 1) model was approximately in accordance with the actual incidence. According to the
prediction results by the GM (1, 1) model, the incidence rates of JE would be 0.24/10°, 0.22/10°, and 0.20/10° from 2012 to 2014.
Conclusion There will be a declining trend in the incidence of JE in China. Control measures should be enhanced in the
regions with significantly higher incidence of JE.
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Figure 2 Hierarchical cluster analysis of incidence rates

of JE across China in 2010
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Table 3 Incidence rates of JE in China from 1992 to 2014

as calculated by the GM (1, 1) model (/10%)
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Figure 3 Predicted incidence rates of JE in China
from 1993 to 2014

R B4 TAESRIES e . RGP R 2 E %
BB TN P < EE TR DU R PP A
B (HEET) . RIWRBBRAE G, KRS — a0
AU BE 35 8 , 0 3 LB D I, A0 i A g 58 8%
TR D AR B 435 R —2 . ARRBFTEH R AT
S5 L5 A 25 L M Y SEBR R R R — B

1992 — 2011 4F £ [ A9 i it o, 3% B & ki
R SRS AT N o)) (R R 2 R R AT R
R GM (1, 1) R X 20 i 52 PR B iE 47 1 AR 4 Hb A
L, T A5 3 2106 % s i e B S PR E A — 3L JR
9 22 WO AH € A/ INDGE 22238 P 3435 B 40045 s o 1) e
IR, 2 T 2012 — 2014 4E 26 B4 &R 500 510

0.24/10 73 .0.22/10 J1 #10.20/10 J7 . %6F 2 ixf 44
()7 f 3, N — 2D IR ER G B Aa i, U HE =k
b DX P AR It , 85 T R 1 R A s X A2
fEE

Sk

(1] Z=20AL, RR0EMR, 222 55 7P ] 2004 — 2006 4734 T4 2 B fik 46 i
THRFRE T[T ], R 2, 2007, 13(6) : 528-532.

(2] B, BRSCHE. 2R Mrah & logistic [ 40 78 rh BEIE B2
AL ST H 0 N R 0], R E TR S, 2009, 26 (4)
379-382.

(3] ZEmemn. BEsfgeitae M. dbos = 480 i, 2008 12.

(4] RICAE, FEaT  VERERE 45, R 2E I e A AF 5% oh 4 1 H
[J]. R ETBALE T, 2009,26(2) : 198-199.

[5] rhfle )R R0 1A 3. 2010 [ T4 45 31 4F % [EB/OL].
(2010-08-31) [2012-10-08]. http://www.moh.gov.cn/publicfiles/
business/htmlfiles/zwgkzt/ptjnj/year2010/index2010.html.

(6] P RILAE TAERS. 2011 thE ARG HHE% M. dEst. i
PIRBERRAE U, 2010:255-261.

(7] e AR 2L T A #2012 4F of [ D AR 2 % [ EB/OL ],
(2012-06-06) [2012-08-12 ]. http://www.moh.gov.cn/publicfiles/
business/htmlfiles/mohwsbwstjxxzx/s9092/201206/55044.htm.

(8] 4tnis, 5B7:, JHEE, 4. ARIMA BRI GM (1, 1) BTN 4 [ 3
Tolt Ji T8 1 Y s &k 3R (T, R B3 . 5 22 i, 2008, 35 (5)
675-680.

(9] WaEAT.HIE R, B4, 4. ARIMA FRFIZET5 GM(1, 1) BRL K HAE
A Y55 o TR b i R ()], RO SE T 5 A B, 2008, 27 (2)
362-367.

imEHER:2012-12-13



