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Abstract

In order to study the factors of the incidence of hypertension in Pudong New Area, this paper col-
lected 60 periods of data on the incidence of hypertension in Pudong New Area, Shanghai from
January 2010 to December 2014, and used ARMA model, seasonal model and Holt-Winters fitting
analysis. The 12-period data is predicted and compared with the actual data. It is concluded that
the number of patients with hypertension has obvious seasonal cycle characteristics. Therefore,
we believe that seasonal changes have a significant impact on the incidence of hypertension.

NEFIH: BTA, WitiR, 25, AR, L AR X E LS AR R R ). gt 5, 2020, 9(6):
1027-1039. DOI: 10.12677/5a.2020.96108


http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2020.96108
https://doi.org/10.12677/sa.2020.96108
http://www.hanspub.org

B %

Keywords

Time Series, Season Model, Hypertension, Holt-Winters Exponential Smoothing

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. B

A AR — R, B R R AR AR T, IR m L R TR, TS
PRI AATTRAE e ROR B AR B W BT, 6 T L SR PR IR R R 5 HARSE . Rk, w7 ik
SRR T H B DT B, B RARSS R, RITAORHLE BAT R S A, BATR AW
FIRYARF 15 32 SR 73 H i ML 7T REAFAE AR A PR 3R

2. [BlEST R

XHHZRHTIX 2010 4 1 7 2 2014 4 12 F 1 R A 82 B i Sr i 1) 2 51, 5 e LR A B
%, MR Z 70 SR HRHRECHIERBUE S [1], @& L Ep AR, SRS, RS
IAS BN U, FFS RSk 12 e M e 6 995 ot 12 i HEAT T o

Tk

3. R
(1) Holt ZeH 15 MOTH: i IRIT T X ¢ i B3 T R, o7 2 ek 38 ) 04 SR PR M —
FACTE I 59

(2) Holt-Winters 84011 : 7E Holt 2845 B0 ) 36al 25 FE 2188 (5o, — ki, XF+&
FAZTRIINIEAEAL, Holt-Winters 1850 EVE[2]R A an
a =a(x —s_,)+(1-a)(a+b);
bt :B(at _at—ﬂ)+(1_ﬂ)bt—l;
s, =r(%—a)+(1-y)s_,

Hr, a WZFHKEIRS s b ZFAIEHAE Y s RIETFIIZETE I o A— DK,
a, B y NFIERE, NT0F 1.

(3) FEWHIM2]: y, =VIVOx, #{y ) HAFETHEN s 1 ARMA (p.g) x (P.QT, MFK{x) A
RN s, EFTMEC p, d, g, FWHECY P, D, Q HFRMZFEFIRAA BIAB ) FIEA, id
f Sarma (p,d,q) x (P,D,Q) s.

4. BB

(1) {2 2010 4F 1 ] %2 2014 4F 12 F 2 (8], VA ZRHT X8 R AR T B0 I He R0 () 35K AR ik

(2) B 2010 4F 1 H 22 2014 4 12 H 2 18], A8 X RI7 KA A /& DL B0 LR A i 2 N3
SR Y

(3) MRBCREMEIRE M, TRKIRZE.

DOI: 10.12677/5a.2020.96108 1028 Giih 5 R


https://doi.org/10.12677/sa.2020.96108
http://creativecommons.org/licenses/by/4.0/

BT %

5. EfE)FF5tREY ST
5.1. FHIFRM4HRIE

A AN BENUERE ST R PEANBE I (8] (O HERS T AL AL, AR E N T ASREN LSRR PR bE A2 — L8 a] 5
SR IGEHRAIE, R AT TR VERR I8 2 2 A i 18] 3 S A S s R o PRI 8] P 54T I o 3L, AR
B R 25 A RS RE L, 3 )™ T AN T8 P 51U AN B8 A2 I (B PP 8100 6 P S KPR A i A 36 i, —
ol AR AR IR Py P R 5 G P T8 s PR R A b W 1) PR 96 v s — PR IR 3 e v B AT B st e 6 14
Ttk
B Fr B B

MEL L R BATAT S 2P0 BAA BRI oES, NARPRS. IR4EE 2, K3, BXItRE,
fi E AR — BTk . BEE ARG SR EGE, Bk 2 IR S AR, ZE3E IR, A
RERON AN H S, o T S8 MBSO R s, I e B SRR A 3 R A S BLSE R DL«

9|
®

25
I

20
I

16

10
L

T T T T T T
2010 2011 2012 2013 2014 2015
Time

Figure 1. Time series of hypertension incidence in Pu-
dong New Area from 2010 to 2014
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Figure 2. Autocorrelation graph
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Figure 3. Partial autocorrelation graph

E 3. mEXE

5.2. FEIEBHIECE

5.2.1. &HE[2]

JRP R I R M s, o MG, B 4 hagonia gy, LaREk
ZEHABE R R p (% T 0.3621, BLHAKRZEF VI NAEERS, 5 BRI e 4, RSB x =
0.3479t + 3.9784, H R P51k E 13 BIHEHLEL 7 e W& 5, BENLES 7> e AR NARFRRT S, —kr &
25, R arima # Y EEAT ], IR o8 ARMA (0,1,2), K720 R IR N % = 0.3479t + 3.9784 + ¢,
Mgt Rk 1, K 6.

5.2.2. FYHER
TE SR 3 5 X AL &6 20 2 57 ARMA B Bl |, FeA TR, Feal B 0 S i 2515 bk
fiE, FRAFRATHE e F 2R} e 51 147 A [ 3]

Q
@

25

20

15
1

10
1

0 10 20 30 40 50 60

Index

Figure 4. Linear trend extraction
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Figure 5. Random partial sequence diagram
5. BEHLER S B E

Table 1. Comparison between ARMA model prediction results and actual values
F 1. ARMA R BTSSR 5 SEPREXTEE

—H iy =H UpE| A 7~H
TRIIME (24.05, 30) (22.23, 28.39) (26.39, 32.83) (22.45, 29.17) (23.85, 30.83) (23.09, 30.33)
SERBRE 24.87 22.39 29.69 20.76 21.77 21.94
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Figure 6. ARMA model prediction results
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Figure 7. Superposition curve of hypertension incidence in
2010-2014
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Figure 8. Autocorrelation graph of first order difference se-
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Figure 9. Partial autocorrelation graph of first order
difference sequence
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Figure 10. Autocorrelation graph of first order twelve
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Figure 11. Partial autocorrelation graph of first order
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Figure 12. Seasonal model inspection chart
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Figure 14. Holt winters exponential smoothing results
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Figure 15. Holt winters index smoothing prediction value
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Figure 16. Superposition curve of hypertension incidence in
2010-2014
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(2) RBHFEFEFTIEEEST DA RGE BACRAFAERIBRIG, X DA RSHE B TAER St A o .
(3) M A5 2 v s s e S PR AR AR, X T L, DA S P RC R T BRI, R e I PR
HERA LN SHNE-
6.2. BBV

FRATHG T 45 SR [F) 2015 AF BB EAT R L, R ILTRNME B A iy, AR Bk AR EAS L 4

DOI: 10.12677/5a.2020.96108 1036 Giih 5 R


https://doi.org/10.12677/sa.2020.96108

BT %

I BTN XL, PR VE TN A R S SePMEXT bn e 2, SR RAE AR 2y Bk, X wT e th T
Bi A e, (R PRBOR A R R, R AR SR A AR IR BA et (45 1]

Table 2. Comparison of seasonal model and Holt winters smoothing prediction results
= 2. FHREL Holt-Winters 8 TN Z5 RxTEE

ZEAT LAY Holt-Winters SERRME
2015.1 (26.14, 28.9) (26.63, 30.35) 24.87
2015.2 (23.67, 26.45) (21.52, 25.42) 22.39
2015.3 (30.03, 33.49) (29.92, 34.41) 29.69
2015.4 (23.03, 26.99) (21.02, 25.27) 20.76
20155 (24.25, 28.67) (23.15, 27.76) 21.77
2015.6 (23.63, 28.45) (21.45, 26.13) 21.94

7. BE

ARICWEET 2010 F 2014 ()58 40T X A L R k2 A B BdESE 60 1, 43R IR R 1)
ARMA fi#, AL, Holt-Winters $8 80P SH47 @ AR,  7EMbIERE X3 2 5 3E 47408, T 12 1+
HUE, 1ZARRIF IR R T S R 2T, DU R, TS R A RS EEE.

E&WE

FE R 2R H B BI(PH 95 = 202012026040)

Bk

[1] EBEREN, MRAT, $HEE, BRI, BRI SCHE A & R pie N KT A R A 0], o B DA B
£, 2016(5): 524-52

[21 AR, RAKEFASHIM]. JEE: EERF AL, 2017

[81 fa-H7c. SRS M]. Aest: JB50Ras i isctt, 2003.

[4] EBREN, BR¥S, MERAT, BREE. WA X EMESES ASHER 7] - E TS, 2016-11-02.
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MR
Mk 1. [RaasiE
2010 4E 2011 4E 2012 4E 2013 4F 2014 4F
—H 1.73 11.72 10.83 17.67 23.99
—A 2.02 7.5 12.97 14.83 20.01
=H 3.01 12.93 15.67 20.06 27.83
HH 5.67 7.27 11.09 15.02 20.16
HH 5.83 10.66 12.69 17.17 21.27
~H 5.93 8.93 12.00 16.02 21.33
Lt H 7.54 10.67 12.17 16.83 22.02
A 7.67 11.03 13.33 17.63 21.67
LA 9.06 11.67 14.67 19.81 24.93
+H 8.07 10.84 14.06 18.67 24.47
+—H 9.98 12.33 16.67 21.43 27.33
+=A 10.67 14.08 17.99 24.06 30.06
MR 2. 1R
t=read.csv("E:/pudong.csv",header=F)
t
length(t)

p=ts(t,start=c(2010,1),frequency=12);p;plot(p)

Box.test(p);acf(p);pacf(p)
k=diff(p);k;plot(k)

Box.test(k)

acf(k,lag=60)

pacf(k,lag=60)

auto.arima(p)
h=diff(p,12);h;plot(h)
Box.test(h)
w=diff(h);w;plot(w);Box.test(w)
acf(w,lag=60)

pacf(w,lag=60)
wl=auto.arima(w);wl

for(i in 1:2)print(Box.test(w1$residual,lag=6*i))
c=Arima(p,order=c(1,1,0));c
d=forecast(c,h=6);d

plot(d)
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sarima.for(p,6,0,1,2,P=1,D=1,0=0,S=12)
ss=sarima(p,0,1,2,P=1,D=1,0=0,S=12,details=T);ss
f=HoltWinters(p,seasonal="multiplicative");f
plot(f,type="0")

ff=forecast(f,h=6);ff

plot(ff)

lines(p,lty=2,col="red")
x=read.csv("E:/shanghail.csv",header=F);x
y=ts(x,start=c(2010,1),frequency=12);y;plot(y)
x1=x[,1];x1

x2=x[,2];x2

x3=x[,3];x3
pl=ts(x1,start=c(2010,1),frequency=12);p1;plot(pl);w=diff(p2);w;plot(w)
p2=ts(x2,start=c(2010,1),frequency=12);p2;plot(p2)
p3=ts(x3,start=c(2010,1),frequency=12);p3;plot(p3)
g1=t[1:12];q1

02=t[12:24];92

03=t[25:36];93

04=t[37:48];q4

05=1t[49:60];g5
ggl=ts(ql,start=c(2010,1),frequency=12);qql
gg2=ts(q2,start=c(2011,1),frequency=12);qq?2
gg3=ts(q3,start=c(2012,1),frequency=12);q93
qg4=ts(q4,start=c(2013,1),frequency=12);qq4
gg5=ts(q5,start=c(2014,1),frequency=12);q95
plot(ql,type='0',ylim=c(2,31));lines(g2,type="0',col="red");
lines(g3,type="0',col="blue");lines(q4,type="0',col="green");
lines(g5,type="0',col="purple™)

c=cor(k,w);c
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