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(1) foreachyearu e [1,t]
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(3) MA « Auto.ARIMA(FA)
(4) OP « Forecast(MA, m) DIERA K m#
(5) foreachyearv e [1, m]
(6) do D[t + v] « OPJ|v]
(7) foreachyearu e [1,t+ m]
(8) do F[u] <~ 9BSWMA(D[u]) D= =K 1S T
(9) foreachyearv e [1, m]
(10) do print F[t + V] l>§i%l B 1SRRI E
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BSWMA-m-ARIMA(D, t, m)
(1) foreachyearv e [1, m]

2 for each year u e [1, t+ v - 1]
(3) do Au] < 9BSWMA(DI[u]) B M %o AT
(4) MA « Auto.ARIMA(F)

(5) OP « Forecast(MA, 1) b TR A k1
(6) D[t +v] < OP[1]

() for each year u e [1, t+ V]

© do Au] «~ 9BSWMA(D[u]) >3+ m = {4 g2

9) Dt + V] « At +V]
(10) for each year v € [1, m]

(11) do print D[t + V] l>§i%] DB SRR E
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A B A SHED AHIBRES P A BESC FE 100 EFAL B F R TR
2 v 3R 0 f£.1992-2011 # F] 1993-2012 & = B 8 (5 % 20 £) 230 FH - A5

Js 4 3R] 2012-2016 & F] 2013-2017 £ = B (F B8 5 E) &= F LA TR 0 P E A
B 5 EERIEL(MAPE) ~ £ 30T E0ie (7 0T 6 BRI A2 vki ot i T @A R B

eif

ARIMA #-7](Auto.ARIMA) |~ " % # # %% ARIMA 7] (MinAIC.ARIMA) | ~ "BSWMA # g2
2. ARIMA 5§ i#i% & i (BSWMA-ARIMA) | ~ TBSWMA # 5 A2 | =2 ARIMA 3 R|i% & 2
(BSWMA-1-ARIMA) ~" BSWMA 7 {4 &J2 m =x 2. ARIMA 3 R% 5 /2 (BSWMA-m-ARIMA) " &
ey ETF 4] (Linear Regression) ; % = fAFER| > /2 o 2303 20 B %3S ~ 5 FHIRE S b )
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TERIE S 2 e 2 977 0 A AR IL RSB AR i B3] Auto. ARIMA g R Erg A
FF ot A H R S 0 A o] enA 303 MinAICARIMA » 7 - %5 { %7
%Lmb’ﬁwpﬁkﬁBSWMAawaﬂﬁnMﬂMA Lﬁﬁ¢~b%&;ML® L Auto.ARIMA % & £
o o FULET S 2FN20 K2 FATIERLE % 2 MAPE BT 30 E ok R R st
BA i H AR RI(12.32%) 5 £ > —zwm@vwﬁ%ﬁwﬁﬁﬁﬂAmOAREMXmﬁwﬁﬁE(MAﬂkﬂﬂﬂﬁ’
e 38 Lewis 3 Az R %2 » 2 ¥ 12 BSWMA-m-ARIMA g | B e &3 ~ 23820 B % &

® Rl T 220 5 MAPE 5 7.91% -

DETRE B 5 I —"ZEJ‘/% 08 g ;gyi;bggk;g I AENE LA ANETE
TR 2GR s B o (82 T Auto. ARIMA |~ " BSWMA-m-ARIMA | % T Linear
Regressan FoARERZOPREFIE ST IO IR IRRES e S RS- FF
X %F ¢ ¥ T (Paired t-test) » ¥ T2 % > rr AN 4B% ¥ F 5 2 T BSWMA-m-ARIMA | 3¢ jp|
)iﬁxrs @ 2] T Auto., ARIMA | H = > [ B s fdie i MNlinear Regression | B« % 4% » @ 2 i&=
BFE2RBELIBE RO FLR () BV Aoy FRY - I 2 FERIEL (MAPE)
VO EAMETE R A0 12.32% % M| A VAR A WO B 2 e 7.91% 0 BEAR B OB AR R IR E 2R 2 AR
FFET] o AR SR @ T A AT RAB R R L SR o

22 52 198 R A ETRI2RES P A BES - FEAAMAPE)2 R

Forecasting Algorithm | &8 | &l |[&Ib0 |68k (Sl | EEER |(CER | [Fakk |6ER
Auto.ARIMA 5.8% 7.5% 8.8%| 10.4%| 11.7%| 10.9% 8.1% 6.6% 7.7% 9.7%
MinAIC.ARIMA 4.4% 5.6% 7.0%| 10.9%| 10.9%| 10.5% 9.3% 6.3% 7.6% 7.6%
BSWMA-ARIMA 4.6% 6.1% 6.8%| 11.1% 9.7% 8.6% 7.8% 4.6% 5.4%| 10.0%

BSWMA-1-ARIMA 45%|  6.0%| 69%| 11.0%| 94%| 8.6%| 7.8%| 4.5%| 53%| 9.9%
BSWMA-m-ARIMA 44%| 5.6%| 8.1%| 103%| 1.5%| 9.0%| 71.5%| 4.3%| 4.8%| 9.1%

Linear Regression 11.6%| 11.9% R.6%| 11.6%| 14.2% 91%| 10.3% 9.0%| 13.3% 9.4%
Forecasting Algorithm [#k[ET | Sk [EFET | EME Fdbil i |3k |2 [EER |EE
Auto.ARIMA 9.6%| 7.1%| 151%| 1.5%| 6.5%| 13.8%| 163%| 13.3%| 88%| 9.8%
MinAIC.ARIMA 9.6%| 6.5%| 13.0%| 9.6%| 6.8%| 12.0%| 165%| 19.1%| 10.1%| 7.7%
BSWMA-ARIMA 9.1%| 62%| 10.8%| 62%| 5.1%| 132%| 159%| 15.2%| 7.5%| 6.8%

BSWMA-1-ARIMA 9.0%|  6.0%| 109%| 61%| 5.1%| 12.9%| 15.6%| 1471%| 7.6%| 6.8%
BSWMA-m-ARIMA 70%|  53%| 108%| 63%| 4.9%| 11.0%| 14.6%| 12.9%| 7.6%| 6.3%

Linear Regression 12.6%| 13.0%| 11.1%| 16.8% 8.2%| 11.4%| 20.0%| 14.4%| 13.8%| 16.3%
Forecasting Algorithm [MAPE in 20 regions
Auto.ARIMA 9.75%
MinAIC.ARIMA 9.53%
BSWMA-ARIMA 8.53%
BSWMA-1-ARIMA 8.43%
BSWMA-m-ARIMA 7.91%
Linear Regression 12.32%

FAAPRAHEE 100 EFHEZ A BRI E A RBESFE20E (P REERR) T
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L3 F# > %%k TBSWMA-m-ARIMA | 5|/ A B 25> T Auto. ARIMA > % i # TR
W(F e EET B2 IERIFIEER B 0 blded 3 % = 7 & R B FE BT 35 MAPE 0 10 T VRl fe i R B
EESE RI(MAPE>10%) > * %5 9% 2 " 35 B 2 B A 8 (MAPE<10%) > & #* & Lewis % Hraik & &2
R R TR RE AR B B B (MAPE=3.8%) °

23 P RIAREEDE ARESC F R AAIR D B EREL VR

Forecasting Algorithm| 2 &z | ** & | *F% |~ % & | T 2% |Mean MAPE
Auto.ARIMA 4.0% |9.1% [13.0%| 8.3% [14.3%| 9.75%
MiInAIC.ARIMA | 3.9% |9.0% [12.7%| 8.2% |13.9%| 9.53%
BSWMA-ARIMA | 3.8% |8.6% |10.5%| 8.3% |[11.4%| 8.53%
BSWMA-1-ARIMA | 3.8% |8.5% |10.5%| 8.2% |11.2%| 8.43%
BSWMA-m-ARIMA | 3.6% [8.1% [9.9% | 7.6% |10.3% 7.91%

Average 3.8% |8.6% |11.3%| 8.1% |12.2%

Linear Regression | 7.6% [11.2%(13.4%|11.1% |18.3% | 12.32%

Bots o HEAIFRE TALER Y 1992 # | 2017 £ 70 t5 435 26 £ B B Rt = & 0 e A Agd

i@ x5 5 TBSWMA-m-ARIMA | i£ {7 A %k 2018-2022 & » o 7~ = Fendppl@dnts » gt s
B A E Bl @I R AR R o DR R R 2 FERABE W 0B S TR 0 LR
JE7 = & (19932022 # ) Gghs WHO & L A v #daE it o= % B¢ 9 R & 4 1993-2017
ERsFRE OBSWMA 3-8 Aumz ## T3a7 = & st & A % 20182022 &£ 5= & 2 557

L
B ©

% 4. 12 TBSWMA-m-ARIMA | 7 5 s 750 o B WA KT £ 2 >

FRE gL S ()
2018 | 2019 | 2020 | 2021 | 2022
¢ #124.18|124.04|123.86|123.88)123.88
¢ # 1100.50|100.60|100.11(100.12|100.12
A7 7 |114.31/114.07|113.94/113.95(113.96
2 |1 B P

¢ ¢ B |124.35/124.24/124.19|124.05/123.88
¢ % 7 |137.00/136.83|136.95|137.22/137.31
% &7 |136.29]136.17|136.12|136.06|136.12

BT | % 3 5

110.03|109.79|109.66|109.67{109.70

PR E AP R BT 22 B - B LTS EP T AR G

o F | RS ¢
AR AR BB R BMNGRE Sa T2 S BE R E A PR %,%”x EE =
P2 s R FHE AP A RB DT Z T FEERALHFIERCE - F HIAT BA

(o7 REL M F(BSER) K LEanRAEE T % DT ERFD foirst s *rsx? a
Bo 2R TORER(BSATIR)NT I ELT AR st A RB L G AR ¥
g o WOGRAE S KRR T o R A E iRt X RS B R B i A
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Using an Improved ARIMA Algorithm to Forecast the Cancer Mortality

in Taiwan for the Next Five Years

Chuang, C.-H.}2, Lu, W.-F.1-3, *Chen, J.-C.1
! Department of Computer Science and Information Engineering, Asia University
2 Department of Medical Research, China Medical University Hospital, Taiwan
3 Department of Bioinformatics and Medical Engineering, Asia University

Abstract

The first cause of death in the elderly is also cancer, and unfortunately, the percentage of such death
in people over 65 years old is increasing with days. The statistics and analysis of the cause of death have
become significant for planning of public health policies and improving the overall health of the people of
Taiwan. Trend extension algorithm is often used for quantitative disease forecasting. One such model is the
Autoregressive Integrated Moving Average (ARIMA) model. This model can be used to forecast time series
data, especially for problems where random process characteristics change over time and causes the time
series to be non-stationary and random. At present, most of the datasets on cancer mortality in various cities
and counties in Taiwan belong to non-stationary and non-seasonal time-series data. They are suitable to use
in the trend extension algorithm to forecast future trends. In order to further improve the forecast accuracy,
the present study improved the traditional ARIMA algorithm. First, the cancer mortality data announced
by the Ministry of Health and Welfare, Taiwan, for the past 26 years from 1992 to 2017 were divided into
training and test data to compare the accuracy of different improved forecast algorithms. One of the
forecasting performance evaluation methods is to estimate the forecast accuracy of each algorithm via
Mean Absolute Percentage Error (MAPE). Finally, the best improved ARIMA algorithm was then used to
forecast the cancer mortality in Taiwan for the next five years. The forecast results will provide the relevant
government agencies with prior knowledge of the possible trends of cancer mortality and act as a reference
for policy planning. These would allow people (especially the elderly) to receive appropriate cancer
screening mechanisms, and those who already have cancer can get proper treatment, reduce cancer

mortality, and improve their quality of life.

Keywords: elder health, cancer mortality, trend extension algorithm, ARIMA model
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