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Abstract

As the COVID-19 epidemic has become a public health emergency of international
concern in the past few years, this extremely large-scale epidemic has made the world
aware of the dangers of the spread of infectious diseases and its profound impact on
society. However, in addition to the COVID-19 epidemic, influenza is an infectious
disease that persists and has potential outbreak risks, and is a public health issue worthy
of discussion. Therefore, this article hopes to use this special study to gain an in-depth
understanding of the trend in the number of weekly influenza-like health insurance
visits in Taiwan from 2010 to 2019, and to predict the changes in the number of
influenza-like visits without the impact of other epidemics. This article uses the
statistical data on weekly influenza-like health insurance outpatient and inpatient visits
from January 2010 to December 2019 provided by the Department of Disease Control
and Prevention of the Ministry of Health and Welfare on the government information
open platform, to conduct time series modeling and prediction, and considers time
Three different model methods: sequence regression model, ARIMA model and
exponential smoothing method, using Mean Square Error (MSE), Root Mean Square
Error (RMSE), Mean Absolute Percent Error (MAPE), Mean Absolute Error (MAE)
and R-squared, etc. Five indicators are used to compare the prediction effects and
explanatory capabilities of three different methods to select the best prediction model.
The final results show that ARIMA has the best prediction performance and can be used
as the final prediction model of this study. From the ARIMA model, it can be found that
the number of influenza-like hospitalizations in the previous week is negatively
correlated with this week, and is negatively correlated with the number of influenza-
like hospitalizations in the next week of the year. The number of people is positively
correlated with the week. In addition, changes in the distribution of weekly influenza-
like hospital visits from January 2020 to December 2020 in the absence of COVID-19

were also predicted.

Keywords : Influenza, ARIMA model, Exponential smoothing method, Time series

regression model
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Seasonal Dummies+IAR(1,1) 8856.6
Seasonal Dummies+AR(2) 8674.9
Seasonal Dummies+Linear Trend+AR(2) 8665.2

# 4 Seasonal Dummies+Linear Trend+AR(2)3% » ¥ 3 3+ % %

ROOMAVG : it e * #ikc

Seasonal Dummies + Linear Trend + AR(2)

Model Parameter Estimate Std. Error T Prob> ITI
Seasonal Dummy 35 -23522 6731 -3.4946 0.0005
Seasonal Dummy 36 -22208 6670 -3.3293 0.0009
Seasonal Dummy 37 -20523 6601 -3.1093 0.002
Seasonal Dummy 38 -22341 6520 -8.4263 0.0007
Seasonal Dummy 39 -22105 6429 -3.4386 0.0006
Seasonal Dummy 40 -21719 6324 -3.4346 0.0006
Seasonal Dummy 41 -23724 6204 -3.8241 0.0001
Seasonal Dummy 42 -20909 6067 -8.4465 0.0006
Seasonal Dummy 43 -19659 5910 -3.3266 0.0009
Seasonal Dummy 44 -18970 5729 -3.311 0.001
Seasonal Dummy 45 -18921 5521 -3.4269 0.0007
Seasonal Dummy 46 -19572 5279 -8.7073 0.0002
Seasonal Dummy 47 -16879 4998 -3.377 0.0008
Seasonal Dummy 48 -15548 4657 -3.3384 0.0009
Seasonal Dummy 49 -11420 4272 -2.6729 0.0078
Seasonal Dummy 50 -8593 3705 -2.3192 0.0208
Seasonal Dummy 51 -2217 3291 -0.6734 0.501
Linear Trend 12.44166 20.2196 0.6153 0.5386
Model Variance (sigma squared) 83776774

2. &

B4 5 B G E % o AP % Seasonal Dummies+AR(2) -7 ehin 3+
SHENURERTE S o Uk L
9, = 69958 + 8313W, + 16205W, + 23567W; + 20218W, + 6694W; +
15231W, + 11223 W, + 15365W; + 10693W, + 11535W,, + 8889W,, +
8126W,, + 1106W,5 — 4150W,, — 4828W,c — 8394 W, — 11043W,, —
11707W,g — 13724W,o — 15584 W, — 14873 W,; — 15373W,, — 16159 W5 —
14812W,, — 15150W,s — 17162W,g — 17028W,, — 18273W,q — 20488 W, —
22797 W, — 22883 Wy, — 23444 Wy, — 24140W,5 — 24925Ws, — 23456 W, —

22135W36 - 204’45W37 - 22257W38 - 22017W39 - 21627W40 - 23629W41 -
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20812W,, — 19561W,; — 18871W,, — 18823 W, — 19476W,, — 16787W,, —
15462W,5 — 11341W,o — 8523Ws, — 2160Ws; + &,

g, = 0.58128¢,_, + 0.29304¢,_, + a,

52 = 83664855,

BeWidar- 25 5 idTnHE¥E AR ENTRLT

(L if week 1 _{l, if week 2 _{1, if week 3
Wi = {0. otherwise ' W, = 0, otherwise” Ws = 0, otherwise"
W, ={1 if week 4 W, = {1, if week 5 W, ={1' if week 6
0, otherwise " 0, otherwise 0, otherwise *
W, = {1, if week ? W, = {1, if week 8 W, = {1, If week 9
0, otherwise " 0, otherwise 0, otherwise
W _{l, If week 10 W _{l, if week 11 W _{l, if week 12
10710, otherwise 11710, otherwise = 12710, otherwise
W _{l, if week 13 W _{l, if week 14 W _{l, if week 15
137010, otherwise = 410, otherwise = 15710, otherwise
W _{l, if week 16 W _{l, if week 17 W _{1. if week 18
=10, otherwise = 17 =10, otherwise 18 =10, otherwise *
W _{1. if week 19 W _{1, if week 20 W _{l, if week 21
9= 0, otherwise * 20510, otherwise * 2= 10, otherwise =
W _{1, if week 22 W _{1, if week 23 W _{1, if week 24
2710, otherwise 22710, otherwise = =10, otherwise =
W _{1, lf week 25 W _{1, if week 26 W _{l, lf week 27 |
25=10, otherwise = =10, otherwise = 27=10, otherwise =
W _{l, if week 28 W _{l, if week 29 W _{l, if week 30
22710, otherwise * 22710, otherwise * =10, otherwise =
W _{l, if week 31 W _{l, if week 32 W _{l, if week 33,
31710, otherwise © 2710, otherwise = 3710, otherwise
(1, if week 34 _ (1, if week 35 _{l, If week 36
Waa = { 0, otherwise Was = { 0, otherwise =10, otherwise
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if week 37#
otherwise

if week 40
5 . +
otherwise

if week 43“
otherwise

if week 46“
otherwise

if week 4':’30
otherwise

W, = {'ld
Wy, = {1&
W, = {1{.})

if week 38#
otherwise

if week 41
5 . +
otherwise

if week 44“
otherwise

if week 4?“
otherwise

if week 5{}#
otherwise

% 5 Seasonal DummiestAR(2) %-#kcfm it %%

if week 39
B . +
otherwise

if week 42
. ; +
otherwise

if week 45‘J
otherwise

if week 48“
otherwise

if week 51*!
otherwise

Model Parameter Estimate Std. Error T Prob>ITI
Intercept 69958 5235 13.3648 <.0001
Autoregressive, Lag 1 0.58128 0.0443 18.1202 <.0001
Autoregressive, Lag 2 0.29304 0.0444 6.5936 <.0001
Seasonal Dummy 1 8313 3337 2.4912 0.0131
Seasonal Dummy 2 16205 3746 4.3258 <.0001
Seasonal Dummy 3 23567 4304 5.4755 <.0001
Seasonal Dummy 4 20218 4683 4.3169 <.0001
Seasonal Dummy 5 6694 5020 1.3385 0. 1830
Seasonal Dummy 6 15231 5298 2.8751 0.0042
Seasonal Dummy 7 11223 5537 2.0269 0.0432
Seasonal Dummy 8 15365 5743 2.6754 0.0077
Seasonal Dummy 9 10693 5922 1.8058 0.0716
Seasonal Dummy 10 11535 6077 1.8982 0.0583
Seasonal Dummy 11 8889 6213 1.4308 0.1532
Seasonal Dummy 12 8126 6332 1.2833 0.2
Seasonal Dummy 13 1106 6436 0.1718 0.8636
Seasonal Dummy 14 -4150 6527 -0.6358 0.5252
Seasonal Dummy 15 -4828 6606 -0.7308 0.4652
Seasonal Dummy 16 -8394 6676 -1.2575 0.2092
Seasonal Dummy 17 -11043 6736 -1.6395 0.1018
Seasonal Dummy 18 -11797 6787 -1.738 0.0829
Seasonal Dummy 19 -13724 6831 -2.0089 0.0451
Seasonal Dummy 20 -15584 6869 -2.2689 0.0237
Seasonal Dummy 21 -14873 6899 -2.1558 0.0316
Seasonal Dummy 22 -15373 6924 -2.2204 0.0269
13
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Seasonal Dummy 23 -16159 6942 -2.3277 0.0204
Seasonal Dummy 24 -14812 6955 -2.1295 0.0337
Seasonal Dummy 25 -15150 6963 -2.1758 0.0301
Seasonal Dummy 26 -17162 6965 -2.4639 0.0141
Seasonal Dummy 27 -17028 6963 -2.4457 0.0148
Seasonal Dummy 28 -18273 6954 -2.6276 0.0089
Seasonal Dummy 29 -20488 6941 -2.9519 0.0033
Seasonal Dummy 30 -22797 6922 -3.2937 0.0011
Seasonal Dummy 31 -22883 6897 -3.318 0.001
Seasonal Dummy 32 -23444 6865 -3.4148 0.0007
Seasonal Dummy 33 -24140 6828 -3.5355 0.0004
Seasonal Dummy 34 -24925 6783 -3.6747 0.0003
Seasonal Dummy 35 -23456 6730 -3.485 0.0005
Seasonal Dummy 36 -22135 6669 -3.3189 0.001
Seasonal Dummy 37 -20445 6599 -3.098 0.0021
Seasonal Dummy 38 22257 6519 -3.4143 0.0007
Seasonal Dummy 39 22017 6427 -3.426 0.0007
Seasonal Dummy 40 21627 6321 -3.4214 0.0007
Seasonal Dummy 41 23629 6201 -3.8105 0.0002
Seasonal Dummy 42 20812 6064 -3.4323 0.0007
Seasonal Dummy 43 19561 5906 -3.3119 0.001
Seasonal Dummy 44 18871 5726 -3.2959 0.0011
Seasonal Dummy 45 18823 5517 -3.4116 0.0007
Seasonal Dummy 46 19476 5275 -3.6921 0.0002
Seasonal Dummy 47 16787 4994 -3.3615 0.0008
Seasonal Dummy 48 15462 4653 -3.3229 0.001
Seasonal Dummy 49 11341 4268 -2.6571 0.0082
Seasonal Dummy 50 8523 3701 -2.3028 0.0217
Seasonal Dummy 51 2160 3287 -0.6569 0.5115
Model Variance (sigma
83664855

squared)
3. WL

% 7 f# Seasonal DummiestARQ) -4 s £ . F 2 & {3 4L chiEk » » T F
FAALEH G0 MY T8 518 ACF~PACF #ipI 2 v w3 T8 £ &
TrhpApl A SEE R ITRPALLTTHEES KR2Y T UREE
Tl A < 3Me ZMgisprdn o | p A 4ph o e 42016 & 3 2018 & B R 4R
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mﬁﬁﬁﬂﬁ%°ﬁﬁ3ﬁA@£PMT@%ﬁﬁ’?ﬁmﬁbgmﬂ%ﬂﬁ
B AR FA AN RARL L ETIEE o AR 4 Y R R (=
B)&E % »» ¥R p-value -] 3+ 0.05 > &R A 2o Vﬁ"-‘* ' 3 AP
H 1k (& W) % RIATT > p-value 0} %0 005 EF AL 5 A1 H 4R
Fle F PRk R o

d 3 A e RMSE @ 47 i e if cnps A e fFH0A) ¢ Boo) o
A% v g ApM 0 T AT RL R

AL
FREZE LT AT R FHT -

>‘1 \
.
?E
i
=)
-E‘Lw_\;
/ﬁ}
~3
2
i
%

ROOMAYG:  RUELEE A8

Seasonal Dummies + AR(2)
Prediction errors for ROOMAYG
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Bl 2 Seasonal Dummies+AR(2) # % [
Antocorrelations Partial Avtocorrelations

41 -8 -5 -3 0 95 05 75 1 4 -8 -5 -3 0 25 05 75 1
Correlation Coefficients Correlation Coefficients

Bl 3 Seasonal Dummies+AR(2) # % ACF ~ PACF
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White Noise Tests Tnit Root Tests
=
1 1 01 0ot 1 1 o1 001
Significance Probabilities Significance Probabilities

Bl 4 Seasonal DummiestAR(2) v w5 # (%)~ H 134 2(+)

4. TEREE

F A g~ 4 41 * Seasonal DummiestAR(2)#-4] ki 77 - & & (2020 &)
I ;j%u;c AR T AR S Y R AIERE(E F AR)E S%IEREEF(C R G
FFMTREASR) FHFR2020 F4 > ] P 2 30 ‘}TL},@;':T‘&?‘;"}’\ﬁif’?/*@
BB 4T (] BHARE T Foh (s ik 6 ¢ L ECAISERIFERIEZ 95%
I R o
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20
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B 5 Seasonal Dummies+AR(2) 7P|
% 6 FERIEE 95%F 4 T ¥

—

e

TEHZ

2

2019/8/4
2019/8/25
2019/9/15
2019/10/6

2019/10/27

2019/11/17
2019/12/8

e T

5

2020/1/5
2020/1/26
2020/2/16

L95

2020/3/8
2020/3/29
2020/4/19
2020/5/10
2020/5/31
2020/6/21
2020/7/12

pee 7 ERE L95 U9s
2020/1/5 108264 84644 131885
2020/1/12 113589 88082 139097
2020/1/19 108315 81296 135334
2020/1/26 93076 64897 121255
2020/2/2 100052 70952 129151
2020/2/9 94633 64802 124465
2020/2/16 97497 67079 127915
2020/2/23 91670 60780 122560
2020/3/1 91466 60195 122738
2020/3/8 87873 56293 119454
2020/3/15 86253 54421 118084
2020/3/22 78457 46422 110493
2020/3/29 72500 40298 104701
2020/4/5 71186 38849 103523
2020/4/12 67045 34597 99492
2020/4/19 63876 31338 96414
2020/4/26 62651 30040 95263
2020/5/3 60298 27626 92970
2020/5/10 58052 25331 90773
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2020/82
2020/8/23
2020/9/13
2020/10/4

2020/10/25
2020/11/15
2020/12/6




2020/5/17 58414 25652 91175
2020/5/24 57597 24803 90392
2020/5/31 56525 23704 89347
2020/6/7 57614 24771 90458
2020/6/14 57041 24180 89903
2020/6/21 54818 21941 87694
2020/6/28 54759 21871 87648
2020/7/5 53341 20443 86240
2020/7/12 50969 18062 83875
2020/7/19 48517 15604 81430
2020/7/26 48303 15384 81222
2020/8/2 47625 14702 80548
2020/8/9 46824 13897 79751
2020/8/16 45943 13013 78873
2020/8/23 47326 14394 80259
2020/8/30 48568 15634 81503
2020/9/6 50189 17253 83125
2020/9/13 48312 15375 81249
2020/9/20 48494 15556 81432
2020/9/27 48831 15892 81771
2020/10/4 46782 13842 79722
2020/10/11 49556 16616 82497
2020/10/18 50768 17827 83710
2020/10/25 51423 18481 84365
2020/11/1 51439 18497 84381
2020/11/8 50757 17815 83699
2020/11/15 53420 20477 86362
2020/11/22 54722 21779 87664
2020/11/29 58821 25878 91764
2020/12/6 61619 28677 94562
2020/12/13 67966 35023 100909

(= JARIMA #-3)

ARIMA #3]  - P B ZI3ERIBCA] > & ;"’gﬂ,ﬁ“j}}\?ﬁ:ﬂﬁﬁ\%‘n CE G
#1 % P o hfieil ARIMA fs‘?"]'a‘ CRERATHET G AT oS R K
TRAOF AR L e HETRL 2 3 AR E TR T iyt T
o Pt o iE- B ACF B8 8 F 5272 T4 Frar TRTEFEFLA

18
B9 LA HEEAEL ePaper(2024 £)



B R R g Rk

2 t43% B % ACF B % PACF B % 2|47 ARIMA $23] chfieif » ¥ 3% 8 A& £« ACF
B ~PACF B2 6 wkf e k2|8 £ . F 5 ap 4P > 508 BEFE G
Fle AL AT T4

1 #3lpg

RODMAYG: EIRED A8

Autocorrelations Partial Autocorrelations

1 -8 -5 -3 0 25 05 75 1 4 -8 -5 -3 0 25 05 75 1

Conrrelation Coefficients Conrelation Coefficients
B 6 }@&p?‘f]‘w'—mACF ~ PACF B
J$ B 6 e ACF B ¥ 23| ACF % 3 dies down slowly 3R % » j&.@ ¥ 12 %)
%ﬁ?ﬁi%éﬂiﬁ’gggﬁ-iggo

ROOMAYG: FRELSED A8

Simple Difference
RODMAYG
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-80000
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Bl 7 RAeFoR- LA A 7B
PRAFRE- LA BZEFARABTART G N G- LSBT
Hlent iofee FRTFER L > ¥ - ﬁa*MEE]Hm B2 7 5%% 4o B
8o
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Autocorrelations Partial Autocorrelations
== - —
— =
1 -8 -5 -3 0 25 05 75 1 4 -8 -5 -3 0 25 05 75 1
Correlation Coefficients Correlation Coefficients

B 8 Rmi:F#- = 44 5 ACF B - PACF Bl
J€ B 8 e ACF R 5 dies down quickly after lag 2 » ¥ B3 § 4t L togce &

LA AL o ¥ £ :E B 8 1 ACF B 5 dies down quickly after lag2 » PACF R 5 dies
down quickly after lag 1 > 142 % lag51 eni= % ACF 2 PACF % 7 % % /b ehR
f o AFE Y 2% ARIMA #4] feif 5 ARIMA(2, 1, 1)» 2 ¢ AR #_% lagl §c
lag51 > MA £ tr lag2 - B2 2R /E W 1 chR4eF R A AR - #RFHLF £ &

Mo RSB E R F M FTEEDL T R BB T BB

# ARIMA(2, 1, 1)i& 17 4 45

2. &GV

BA KR T eGSR T H R £ IEE Gp-value < 3 0.05 0 &

BRI PGB B E > a2 eaiiT) S 8kp

b Y

w R RE o T pRAgER 3

B E AR P AR PR R P e A 8 Ah o B T ki

B I AT YRR A 0 -

% TARIMA(Q2, 1, 1) % dicis 3+

*(7 BEW)

Model Parameter Estimate | Std. Error T Prob>ITI
Intercept 80.96529 | 444.2938 0. 1822 0.8555
MA factor 1 lag 2 -0.11275 0.0452 -2.4951 0.0129
AR factor 1 lag 1 -0.25559 0.0423 -6.0475 <.0001
AR factor 1 lag 51 0.24639 0.0441 5.5882 <.0001
Model Variance (sigma squared) 88896203
# SARIMA(2, 1, )2 % B E3 nfdicie 3 5 %
Model Parameter Estimate | Std. Error T Prob>ITI
MA factor 1 lag 2 -0. 11279 0.0451 -2.4984 0.0128
AR factor 1 lag 1 -0.25554 0.0422 -6.0523 <.0001
AR factor 1 lag 51 0.2464 0.0441 5.5935 <.0001
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Model Variance (sigma squared) 88729596

KA 8zt d% » L ARIMA 3| v £ 7+ 5 ¢
(1—-0.255543-+().246435f1)(yt—-yt__l)::61t+-().11279c1t__2
6% = 88729596
BRI h 3Bl % kg 7RI - W Ay A e K SR A B
WA L FERJANM > FHHE 5025554 @ 2 & R il - B enjes L i
#%ﬁﬁ%&wﬁz&%$wqmiﬁiﬂ%§’%&%%Eé02%40

3. Riwz

BRI A Y A YA LN Y TS FL % ACF ~ PACF 2
R Uw}_ AT FhpApl > 2 Ry H TR RIAR L AT TR - R
Qe ZBY 7~ MAARL SRR R AINAEFR RN 3 Ap P o
FL T - R T TR s Y%7 o 568 10 9 ACF Bl 2 PACF B % % % A

"m\L

A T3 B R A lagls eni=® > 42 B BB X - 2> RRHFHM LAY &
TR BER 1 o9 kS e (= B)E F > F IR p-value ¥ < 3 0.05 ~ &
AL BRI IES A L 7 S 0 TN ISR L & ARIMA(2, 1, DR ¢

AL 2 hp Al KERK AU BEE ”?ﬁp-value AR
005> %43 EI9HJRIEEAL L 2 TR a1 4L¢ T g R o F]
Mo & ARIMAQ, 1, 3] 272 §7T,@i%w%@@ @mwmgﬁag
WiE- s FERIA TR T -

Prediction errors for NUMBER
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Fri, 1 Jan 2010 Sun, 1 Jan 2012 Wed, 1 Jan 2014 Fri, 1 Jan 2016 Mon, 1 Jan 2018 Yed, 1 Jan 2020

B 9ARIMA(2, 1, 1)z £ B
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R EARE PR RS

Autocorrelations Partial Auvtocorrelations

1 -8 -5 -3 0 25 05 75 1 4 S8 =8 <% D 2% 9% W 2
Conrelation Coefficients Correlation Coefficients

B 10 ARIMA(2, 1, 1) £ ACF(%) - PACF(+ )R

White Noise Tests Unit Root Tests

1 1 01 001 1 1 01 .UUi
Significance Probabilities Significance Probabilities
Bl 11 ARIMAQ2,1, )9 &% % 2(2)% E9% (%)

4. FEREE

FFE T B A1 T4 0k e ARIMA(2, 1, DHCA]EE 77 — & A (2020 # ) chin
BOABTER o X AE 12 B OTER G 4 ) %,E‘——'r:' 95% 77 1] T ¥ (1
BEadges®mo TRhEAIM) e Bis > k99 FNIFFPIEE 95%FRRIFH R o
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TR AR

NIRRT T I RN R AT
3l o & \ &y

RS
N L L R I I R N NN
NS S S P PN A A R G YRR YR AR )

M O M . M N N S S
0

L %)

—
G

o \

IR
> W AR oW Al Vv
pli]

B 12 ARIMA(2, 1, 1)3g ;B B
% 9ARIMA(2, 1, D)FFRIE % 95%1% if % FF

P Pl L95 U95
2020/1/5 104262 75629 132895
2020/1/12 107554 74660 140449
2020/1/19 91043 54284 127802
2020/1/26 106346 66115 146578
2020/2/2 100834 57401 144267
2020/2/9 100988 54575 147401
2020/2/16 100166 50953 149379
2020/2/23 101077 49215 152939
2020/3/1 100507 46125 154889
2020/3/8 99698 42908 156489
2020/3/15 96788 37687 155888
2020/3/22 98418 37094 159742
2020/3/29 97429 33959 160898
2020/4/5 97995 32450 163540
2020/4/12 98040 30483 165596
2020/4/19 98573 29063 168083
2020/4/26 99035 27624 170445
2020/5/3 99583 26322 172844
2020/5/10 95665 24599 174731
2020/5/17 98688 21859 175516
2020/5/24 99793 21241 178345
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2020/5/31 100286 20048 180524

2020/6/7 98787 16898 180677
2020/6/14 99085 15577 182594
2020/6/21 98931 13835 184028
2020/6/28 99287 12632 185943

2020/7/5 98901 10715 187088
2020/7/12 98486 8794 188177
2020/7/19 97637 6465 188809
2020/7/26 97982 5353 190611

2020/8/2 98064 4001 192127

2020/8/9 98967 3491 194443
2020/8/16 99499 2631 196367
2020/8/23 99553 1313 197793
2020/8/30 101010 1416 200603

2020/9/6 99265 -1663 200194
2020/9/13 98556 -3691 200802
2020/9/20 97813 -5735 201360
2020/9/27 98175 -6658 203007
2020/10/4 96265 -9837 202367
2020/10/11 97829 -9527 205185
2020/10/18 98086 -10511 206682
2020/10/25 98769 -11052 208591
2020/11/1 98543 -12492 209577
2020/11/8 99137 -13096 211371
2020/11/15 99461 -13959 212881
2020/11/22 103189 -11405 217783
2020/11/29 104001 -11755 219758
2020/12/6 106090 -10817 222998
2020/12/13 106012 -12751 224775

(= )3p &< i i #-3] (Exponential smoothing method)

1. #3pd

Bdp BT FiE Y > At g Linear (Holt’s) Exponential Model ~ Winters
Model-Additive ~ Winters Model-Multiplicative = Simple Exponential Smoothing =
#8 #5-3] <5 Root Mean Square Error » i # Root Mean Square Error & -] chfic3| & {5
aAT e
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% 10 Exponential smoothing method =7 Root Mean Square Error

Exponential smoothing method Root Mean Square Error
Linear (Holt’s) Exponential Model 9859.1
Winters Model-Additive 10025.8
Winters Model-Multiplicative 11198
Simple Exponential Smoothing 9854.5

% 3 v* #& Simple Exponential Smoothing 73 Root Mean Square Error & /] * F
FL & mmAE$ - F]MiE# Simple Exponential Smoothing & {7 S8 im 3-8 & 47 -

2. 3GV
FEIIIETS RN R R SR

% 11 Simple Exponential Smoothing % #c fz 3+

ROOMAVG : i EilEZ N8

Simple Exponential Smoothing

Model Parameter Estimate Std. Error T Prob>ITI
LEVEL Smoothing Weight 0.77067 0.0303 25.4515 <.0001
Residual Variance (sigma squared) 97298542
Smoothed Level 96460

yT+1 = lT, lT — 077067yT + 022933lT—1

3 AAIRT

54 ACF~PACF * v 3 XA L LT 5 e ApM » 112 & % {94k T ik
R S u\ﬁl 13e LW P 7 A AL LS i A 2016 &

22019 # 5 £ p AP o KB 14 7 ACF 2 PACF # 2. % % ¢ » % I & lag2

7"131%51 g SR T AL E A AL g ‘WEF&? Moo KB 15 che He W T
(B2 % > 331 p-value -] >+ 0.05 > H«z\@ ZLEEHS o

g 2t A RMSE @ 2% i 97 fe i edp @:J— ‘/ﬁ“iz WAY B e L
B E O f e f RN BRI R TS A T
#-3] (Exponential Smoothing Method) °
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ROOMAYG: FREREEIS A8
Simple Exponential Smoothing
Prediction errors for RODMAYG
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B 13 4 e 0% 7% £ ]

Autocorrelations Partial Autocorrelations

-1 -8 -5 -3 0 .2'5 D_'5 75001 -1 -8 -5 -3 0 35 05 75 1

Correlation Coefficients Correlation Coefficients

B 14 48T 2 o9 ACF ~ PACF F
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Whate Notse Tests

1 1 01 001
Significance Probabilities

B 15 458 i i i R e
4. TERIB*

1 *  Simple Exponential Smoothing #-3] g | ™ - & (2020 & )/ g A e
FEBI6P TR K FHT OS%GIE R o Bfd ik 127 IFERE -

TGS R
B 0
200000
150000
100000
r\’\’.—k

50000
0

© o . © o ©  ©

\:’\\ N CH '\“> O ¢ 2 & \“'6 0'\\\

o> SN S, A

50000

ik U95  emmml95

Bl 16 Simple Exponential Smoothing g i?| ]
% 12 Simple Exponential Smoothing Fg B| & %2 95%1 #f % &

2= ST L95 u9s
2020/1/5 96460 67864 125057
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ok gl #
2020/1/12 96460 64215 128705
2020/1/19 96460 60939 131981
2020/1/26 96460 57941 134979
2020/2/2 96460 55160 137761
2020/2/9 96460 52555 140366
2020/2/16 96460 50096 142825
2020/2/23 96460 47760 145160
2020/3/1 96460 45532 147388
2020/3/8 96460 43397 149523
2020/3/15 96460 41345 151575
2020/3/22 96460 39367 153554
2020/3/29 96460 37455 155466
2020/415 96460 35603 157318
2020/4/12 96460 33806 159115
2020/4/19 96460 32058 160862
2020/4/26 96460 30357 162563
2020/5/3 96460 28699 164221
2020/5/10 96460 27080 165840
2020/5/17 96460 25499 167422
2020/5/24 96460 23951 168969
2020/5/31 96460 22436 170484
2020/6/7 96460 20952 171969
2020/6/14 96460 19496 173425
2020/6/21 96460 18067 174854
2020/6/28 96460 16664 176257
2020/715 96460 15285 177636
2020/7/12 96460 13929 178992
2020/7/19 96460 12594 180326
2020/7/26 96460 11281 181639
2020/8/2 96460 9988 182933
2020/8/9 96460 8714 184207
2020/8/16 96460 7458 185463
2020/8/26 96460 6219 186701
2020/8/30 96460 4998 187923
2020/9/6 96460 3792 189129
2020/9/13 96460 2602 190319
2020/9/20 96460 1427 191494

28

#P < FF44p2 ePaper(2024 #)




2020/9/27 96460 265.7931 192655
2020/10/4 96460 -881.2299 193802
2020/10/11 96460 -2015 194935
2020/10/18 96460 -3136 196056
2020/10/25 96460 -4244 197164
2020/11/1 96460 -5340 198261
2020/11/8 96460 -6425 199345
2020/11/15 96460 -71498 200418
2020/11/22 96460 -8560 201481
2020/11/29 96460 -9612 202532
2020/12/6 96460 -10653 203574
2020/12/13 96460 -11684 204605

FZ 8 FRRIEFVR

i% i ¢ i Mean Square Error (MSE) ~ Root Mean Square Error (RMSE) ~ Mean
Absolute Percent Error (MAPE) - Mean Absolute Error (MAE) f- Correlation
Coefficient (R) % 45 1 p# & B 713 §F#07] ~ ARIMA frdp e iz = f5° 2 #rpe i
A P B if o # TIEE L > MSE ~ RMSE » MAPE % MAE %] ™ %2 R2% <
e E o

4 113 FFRIE %R

3 MSE RMSE MAPE MAE R?
T R S 75253760 8674.9 7.84008 4923.3 0.822
ARIMA(2,1,1) | 88441034 9404.3 8.49660 5454.5 0.791
BT Fi2 97111439 9854.5 8.39985 5450.3 0.77

FAEVRGS B ILPFR A 7| Eﬁ? WA #rpe i A Seasonal Dummies+AR(2)
LA o] o e KB 3 e ACFPACF 6 2.8 % 2 Bl 4 ey w3 R T2 %3 1>
A A P AP o JRRIPERE A S GFRCRI A A G g R s e AR
ARIMA(2, 1, DEA] 17 5 B2 crfoa] o o 3] 5

(1 — 0.25554B + 0.2464B51) (v, — y,_,) = a, + 0.11279a,_,
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10.

11.

TR
FLEHRTAC R E éfcix(2019) c B MEHYHIIREED ﬁ*‘u;';
B IERAEA AT S " ;s sk 0 38(5) 0 539-550
https://doi.org/10.6288/TJPH.201910_38(5).108031
X :f{ o~ R RE X 2 4(2018) o 2 %53);?‘ F R A AR EFERENE
ke Tﬁj&*;? @ Hp 3] > 19(3) » 227-248 -
https://doi.org/10.6174/JHM.201809 19(3).227
¥ 3 E(2017) c MARF R A FTRFILR AR (FALH o T
g )o FH M B F 4 - https:/doi.org/10.6846/TKU.2017.00938
Bek4r(2012) A ARG AR EAPFR T E 2 FEAME EApH R
73 CHINI FFAGR 2 i fm B A 7 Bz v (FALh 0 W
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