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o= q 71HE AT 2
E5E A5 (ST A5, 1993), ﬂﬂa% 7] AF%?& 2z %E A= (A4=, 1997; A%,
2002; Hubbard %, 1998), tlo|E] ulo]de] AAY BHPL AME3 2255 oF (P83 o)A,
1996; Acuna 5, 1996; Yi 5, 1996), TEEA 7|HS AHES & 155 Y A5 (59, 1984),
EEREE 7]&,:,1_ AL 2 2R o (0]7]9 5, 1993), Ao RPAS A1L3 2T o (7
2 5, 1999), N3P EE (generalized additive model)& ©]&3F 2= 5% o= (Niu, 1996),
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5% 9% (Kim¥} Park, 2008), A7]14+
Lee, 2008) 5°] A3Utt. o2t HEol &
Robeson -5, 1990; Jorquera &, 1998) =
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A FI &
£ 5 ol2e 90 dd 5% 29e a ATeE A
Q).
o] AT WA EAG AZHE LEFEE AE5T  dt BYS Z2uA sl oA &
A A7 7kA] FAAJA wgEe] AHEE & JAAT o] AFoAE diFer A F2E ¢ %’l
AYRFPEQ 37, ARIMA ¥ 37 +ARIMA 28-E 183 : J
ARIMA 245 7H& 3712 3S vehli= E71Helth. A 239 A8 o2+ oy 714 7]1‘
o] 2A8A 2 (Hyndman®} Koehler, 2006) ©] AAFo|4x= RASE(H#AlF L XHAF; root average
squared error)& AHESIT TIE] o) g T3 H A mHoleky oExBwe FAM J57l0l
oA|E3ke] S5 AAZkel vXA Foke A9t dvhetditt. wEkA o] AFeMs FrHH R HH
AERYPOZHE A2 Jxpe] HEAHARAE T8 LEFETT FF 2 AZE Foll L2 H J|E o}
o] E]J:Z]E oﬂzf‘ﬂ- _/'\_ 01% =18
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o] A= AAIgE 3H A= o] AT 29, A2 2 EYE AAg}

2. A g EA
2.1. A8 d49

2 el AR x} € i3l Z‘—‘i, ‘:&%%54 200058 20043704 AR 3=
% 87696709 H71 29 2wt 714 AFmolth e 1Y AR F9 sl eEolH, dH
Age iR s vAe 2Es AT »}DW d71e4 A8 9 71 As etk & 2190 £
Azl thek Zhaet Adro] oA glrt.
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2.1 7129 RES NARES WY
77 He A
071929 A= 03 2 =(49: ppb)
SO2 o]4+3}8H(HS]: ppb)
Cco Yakslekas (9 ppb)
PM10 A A () g/ nt)
714 A8 TEMP 2= (49 0.1C)
WINDDIR  vhgF WaF(1:5, 2:, 3:4], 4:5)
WINDSPD vk ﬁi(tm 0.1m/s)
HUMID SE(9Y: %)
CLOUD AeR(DH: 1/10)

A LEFE oS BYPs 27 A8 2 Fuitt T8 A& (training data) 2 2000dF-E 2003'd
7FA1 9] 35,064712] AFE (80%)E, H7HE A& (validation data)Z 2004\d2] 87847119 AFE (20%)E %
ket

2.2. HF 52y A4

AEoME A AFstxel o] dFelAe vud 44 H2d + e taxd AP ﬁ:ﬂ,

ARIMA (A28 A4 o] 53 ; autoregressive integrated moving average) @ 3|7+ ARIMA 28-S
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& AR E o]R3F}o] 37, ARIMA Y 3I|A+ARIMA g 23S z=rl I oL T8 289
TE 7 BYS 200439 AI7hE BG7HE AR Agote] W2 Ake] RASE(B AT L AT
t average squared error) & A|2Fete] o] gro] AL BYPY L FHF dSRPoZ M)

7t AP A BPE e AEL et 2k IARFEL oAl os A% 2y el 1
@3] A4k m, ARIMA, 3|7 +ARIMA 232 XX} 507k 9] 2p7)/d3a) BEa2b7)de] doiztol
B 0.0250 2 H= R3S A3 2P o Atk o= & A7 2717} 35,000 ==
UF AX 2p7143Ee] 0.01 FEE A FHE Blojuh= oj#go] glo] 837] 10,000 HEol s
T 718%S ARSE Aot

+3%, W2l 47 ARIMA, 39, 3]71+ARIMA E3-& 2¢A17]21 RASES] 93 vjwdt 2

FH7F & 2.20] Fo)A St

F)' [,g

o

¥ 2.2 Al 7}A 232 RASE v

5 25 37  ARIMA 37 +ARIMA
T35 FdL 1094 4.31 4.15
B7Hg 12.52 4.54 4.80
wEF  FHE 1167 4.52 4.33
F7kg  12.28 5.13 5.04

w, &5 37 +ARIMA 232 RASE Fto] 5.042 Hag

< Ho HF 5 °
t}. o] HE &R RASEZIA Avtdog o= ex71 2

=]
= 2ol HF 52
2l 24 dthe Ae & 5+ Aok

o, o171 4]
#(B) = (1 — 1.096B + 0.236 B> — 0.038 B> — 0.018B° — 0.014B"? — 0.012B*°
+0.026B%° + 0.027B** — 0.014B** 4 0.004B* — 0.018 B*%),
®(B) = (1 —0.993B°%), O(B) = (1 — 0.950B>*)
ojct.
DA R gEEe HE SRR AHE 3A+ARIMA By RYPAL thg3) )

O: = X: + [¢(B)®(B)] ' ©(B)e:.
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o, o3 7]A]
X, = 26.088 — 0.374 x ©]AF3}3}F — 0.607 x WA HA]
+0.052 x 2% —0.073 x Z3F3+0.040 x T& — 0.127 X =,
#(B) = (1 — 1.066B + 0.200B> — 0.010B* — 0.030B*° — 0.043B%** — 0.001B>*
—0.008B% +0.023B° +0.012B*" — 0.003B** — 0.028 B*° + 0.002B*®),
®(B) = (1 —0.992B°"), ©(B) = (1 — 0.957B*)

olth. 71N T, T2, TF32 AL Tl 1(F), 2(), 3(A)old 1, FFol 4(F)ol™ -1, 1 9

E5E7t FYHSFE 120 ppbE WA P LEFRE AR AL 222 AFAe
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Aclth. Zeluh o] HAo) BYSE 0] FAR A5l L& dlZgke] AA LEGe] £ vAE
Aol e 2250 '

2 35 ppbE AR T v REHAET FL AFE dehlo] oA A% Aoz ek T )
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E 2.3 $£359 2EFR 2ERE
o &
T A A FoE  nFEoR Gl
par e Fo|R 1 0 1
SR 1 1459 1460
Al 2 1459 1461
P74 Foju 1 1 2
EEXSR 0 364 364
A 1 365 366
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ARl ¢2o) BYog 58 4 glglen], webA BEst 10] Holrk oF
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48 Fo R 1 0 1
FEOR] 1 1459 1460
A 2 1459 1461

B+ FoH 1 0 1
BESSRT] 0 365 365
A 1 365 366

14609 5 103 ppb¢l 810l 8] Ry or QEFORE o Feto], Fo|=7} 1459/1460¢] = it}
3 ¢ AR LEFEF I E Fo] 517(125 ppb) AT, FE] RF SR o] g
ZZ0HE R3] o=5le] Ul Ee) o]t BE 12 Uyt

o] Aol HA A G AT 2E5EE 5T + = 37, ARIMA 2 39 +ARIMA &
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Abstract

In this article, we consider linear models such as regression, ARIMA (autoregres-
sive integrated moving average), and regression+ARIMA (regression with ARIMA er-
rors) for predicting hourly ozone concentration level in two areas of Daegu. Based on
RASE(root average squared error), it is shown that the ARIMA is the best model in
one area and that the regression+ARIMA model is the best in the other area. We
further analyze the residuals from the optimal models, so that we might predict the
ozone warning days where at least one of the hourly ozone concentration levels is over
120 ppb. Based on the training data in the years from 2000 to 2003, it is found that 35
ppb is a good cutoff value of residulas for predicting the ozone warning days. In one
area of Daegu, our method predicts correctly one of two ozone warning days of 2004
as well as all of the remaining 364 non-warning days. In the other area, our methods

predicts correctly all of one ozone warning days and 365 non-warning days of 2004.

Keywords: ARIMA, ozone warning, regression, time series model.
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