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Ordinary Least Squares Estimates

SSE 127003.003 DFE 107
MSE 1187 Root MSE 34.45205
SBC 1238.51955 AlIC 1202.28216
MAE 25.0511111 AICC 1205.71612
MAPE 5.45468382 Regress R-Square 0.5962
Durbin-Watson 1.2337 Total R-Square 0.5962
Durbin-Watson Statistics
Order DW Pr < DW Pr > DW
1 1.2337 <.0001 1.0000
Standard Approx
Variable DF Estimate Error t Value Pr> |t
Intercept 1 513.3139 12.4484 41.24 <.0001
t 1 0.0468 0.0912 0.51 0.6094
jan 1 -4.5856 15.4401 -0.30 0.7670
feb 1 -73.2324 15.4344 -4.74 <.0001
mar 1 -17.3792 15.4293 -1.13 0.2625
apr 1 -47.0259 15.4247 -3.05 0.0029
may 1 -52.0727 15.4207 -3.38 0.0010
jun 1 -96.8194 15.4172 -6.28 <.0001
jul 1 -106.3662 15.4142 -6.90 <.0001
aug 1 -110.5130 15.4117 =717 <.0001
sep 1 -92.5597 15.4099 -6.01 <.0001
oct 1 -18.2065 15.4085 -1.18 0.2400
nov 1 -21.4532 15.4077 -1.39 0.1667
F 249 By FAZAINES AR FAAE 7} FoeA &2 Aow
e FALEE BN mHSA @itk FALE 2 ndSA gL
HE RS 2@ HaAw A7 & 250 YERY Tt
11
Y, =05+ E'YiIDtj te, (2.1

1=1
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Ordinary Least Squares Estimates

SSE 127314.7 DFE 108
MSE 1179 Root MSE 34.33424
SBC 1234.02621 AIC 1200.57631
MAE 25.1766667 AICC 1203.4922
MAPE 5.48443313 Regress R-Square 0.5952
Durbin-Watson 1.2305 Total R-Square 0.5952
Durbin-Watson Statistics
Order DwW Pr < DW Pr > DW
1 1.2305 <.0001 1.0000
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 516.4000 10.8574 47 .56 <.0001
jan 1 -5.1000 15.3547 -0.33 0.7404
feb 1 -73.7000 15.3547 -4.80 <.0001
mar 1 -17.8000 15.3547 -1.16 0.2489
apr 1 -47.4000 15.3547 -3.09 0.0026
may 1 -52.4000 15.3547 -3.41 0.0009
jun 1 -97.1000 15.3547 -6.32 <.0001
jul 1 -106.6000 15.3547 -6.94 <.0001
aug 1 -110.7000 15.3547 -7.21 <.0001
sep 1 -92.7000 15.3547 -6.04 <.0001
oct 1 -18.3000 15.3547 -1.19 0.2359
nov 1 -21.5000 15.3547 -1.40 0.1643
# 259 HF Balnd FAAT}E A x5 14 AVGY EAH
5 d9d 4 9= DW(Durbin-Waston)E Al % gte] 1.2305% p<0.0001°] =
2 2713 EAlEt e S & T Uk IAE AER(TE 22) 9A Z
717438 BEE Hola oz QA 7k AYdHE 1 A7) I] AL
2Hg M FARE S A Al7IE Blo] SHE B o®E HIT
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1995-01 1996-01 1997-01 1990-01 1993-01 2000-01 2001-01 z002-01 z002-01 zo04-01 2005-01

o] A7 AMF7|7} 120]BRE o] F ¥t F2EIT S 123 A7) 3
AAs 7 e IARYES A% A2 Axrt & 260 Fo14 Aok o] 3A
oA ‘BACKSTEP¢|g}= SAS H#HoE AR&ste] ek #FofstA] &2 A
F5 AAACH, HAFAHORE A5 1, 2ve] f{FoF o

"ol A7 EAQAFE ddaty] 913 DWAAS] p-gk2 0.3935
2 ] oo Av|dTe] EASA et AVIFALAE HAE FAR

2 2 (228 2

o

Y,= 516.7897 — 6.65311D, ,,,, — 75.4265ID, ;,, — 18.83281D, .. —48.2672ID, ,,,
—53.07551D, ,,,,, —97-6878ID, ,,, — 107.13411D, ,,, — 111.20011D, ,,
—93.23791D, ,, — 18.76081D, ., —22.34061D, ,,,, +e¢,,

¢,=0.2944¢, ,+0.2115¢, ,. (2.2)
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F 26 A7EALAE THA= ALY

Maximum Likel ihood Estimates

SSE 104454 .579 DFE 106
MSE 985.42055 Root MSE 31.39141
SBC 1220.09365 AIC 1181.06877
MAE 23.3836625 AlICC 1185.06877
MAPE 5.05665447 Regress R-Square 0.5810
Durbin-Watson 1.9319 Total R-Square 0.6679
Durbin-Watson Statistics
Order DW Pr < DW Pr > DW
1 1.9319 0.3935 0.6065
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 516.7897 10.8882 47 .46 <.0001
jan 1 -6.6531 12.4567 -0.53 0.5944
feb 1 -75.4265 12.9088 -5.84 <.0001
mar 1 -18.8328 14.0858 -1.34 0.1841
apr 1 -48.2672 14.4514 -3.34 0.0012
may 1 -53.0755 14.7206 -3.61 0.0005
jun 1 -97.6878 14.7689 -6.61 <.0001
jul 1 -107.1341 14.6949 -7.29 <.0001
aug 1 -111.2001 14.3893 -7.73 <.0001
sep 1 -93.2379 13.9899 -6.66 <.0001
oct 1 -18.7608 12.7072 -1.48 0.1428
nov 1 -22.3403 12.2414 -1.82 0.0708
AR1 1 -0.2944 0.0960 -3.07 0.0027
AR2 1 -0.2115 0.0962 -2.20 0.0301
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq Autocorrelations
6 3.95 6 0.6838 0.022 0.008 -0.127 0.035 0.115 -0.014
12 10.41 12 0.5803 0.070 0.025 0.111 -0.146 -0.034 0.091
18 15.52 18 0.6261 0.133 0.083 -0.056 -0.019 -0.032 0.089
24 19.90 24 0.7024 0.098 -0.021 0.037 0.021 -0.075 -0.109
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Autocorrelation Partial Autocorrelation
-1 7 4321 1234 7
lag-1987654321012345678091 lag-198765432101234567891
0| | kkkkkkkkkkkkkkkkkk kK ’
; 2
3 *kok 3 *x
4 * 4
5 *% 5
6 6 *
7 « 7
8 * 8
9 *k 9
10 10
11 . 1
12 . 12
13 k| 13
14 o 12
15 . 2
16 16
17 *
17 *
18
18 *x
19 *x 19
20 : 20 *
: 21
21 *
22
22 23 *

of gl ofs FAE FA-A

AAD VelA FAALAR A2 de 5 ol

()
2

g 279 R R e
1995-01-01 484 510.14 -26.14
1995-02-01 497 431.61 65.40
1995-03-01 548 508.81 39.19
1995-04-01 935 495.02 39.98
1995-05-01 459 493.87 -34.87
(F2)
2004-08-01 460 423.46 36.54
2004-09-01 432 44'7.26 -15.26
2004-10-01 479 512.02 -33.02
2004-11-01 505 490.63 14.37
2004-12-01 470 515.87 -45.87
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2.2.2 A713 A AZHEE(ADL)ERF

wgel 49y Y =g xolsl 93
dyusge] ARMFES FAM0R 1

® ohe rhe
Aol £HS

2.2.2.1 A7|3) ALY
#28 A=A € HdH A9 AR SACFeE SPACF
Name of Variable =y
Mean of Worki,n%;,Series 462.7917
Standard Deviation, 51.19341
Number of Observations 120
0 Autocorrelation Partial Autocorrelation
Lag Covariance Correlation -198765432101234567891StdError Lag Correlation -1 98765432101234567891
0 2620.765 1.00000 | [*pirinioninrninnrnnk| 0
1148774 0.47640 | [T — | 0.0912687 ; 881;2‘218 I . I:********* I
2 121 0.2519 | [ ke | 0.110079 3 -0.27003 | - |
3 -144.850  -.08527 | A | 011670 4 -0.18651 | - |
4 -621.330  -.29708 | wries| | 0.115890 5 0.08741 | . |
5-495.68  -.18914 | k| | 0.119864 6§ -0.16567 | x| |
6 -676.718  -.2821 | wiies| | 0.122825 7 -0.06635 | o |
7432573 -.16506 | s | 0.126786 8 -0.15484 | x| |
8 554697 -.21165 | | | 0.128564 9 0.17246 | . |
9-18.919575  -.00722 | [ | 0.131436 10 013088 | |55, |
10 974257 014280 | [e | 0.131439 01802 | x5 |
M 82812 0.3922 | [keres | 0.132728 12 048330 | [— |
12 1655.115 063154 | [rrerrppnness | 0.130865 13 -0.08163 | - |
13 1018.929  0.38879 | [rrrres | 0.161462 1 -0.20132 | - |
14508971 0.19421 | [er | 0.169084 15 00113 | ‘ |
15 -62.821  -.10028 | | | 0.170932 16 006546 | | |
16 -765.987  -.20226 | k| | 0.171422 17 001389 | S |
17 647579 -.4710 | . e | 0.17552 18 002707 | |« |
18 -616.45  -.28514 | k| | 0.178400 19 -0.00291 | | |
19 3042  -.13753 | k| | 0.180965 20 010752 | e |
0 48284 -18024 | e | 0.181833 o1 -0.01235 | o |
21-66.452734  -.02536 | +| | 0.183382 2 015041 | |xx |
2 BLAL 01398 | B8 | 0.183412 23 010875 | e |
23 579.306  0.22104 | [ree | 0.184226 op 004948 | P |
24 1208506 0.46877 | [xxinerie | 0.186423 '
#2890 U= Y, o] SACF$F SPACFO Wik w94 A43 dds dyrd

SPACF7F A1k 13 12014 93k SACF+= 129 wj<=ol
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et FHastar AlAF 1, 2, 3ol dEAE FActe ddS HolmR R
(1-¢,B1—=®,B?)Y,=0,+q°] 7bsd Wi, SACFE= Hadts ddolx
SPACF= A1z 1, 2, 3, 1204 #Fo3 o= Fsie] =Y
(1—¢B—¢,B* = ¢,B*~¢,B?)Y, =0 +q,°] AFT F= vt #ds o]
2gS A3 AR 1 A7 AICS SBCEAHES 7|Eo=

47y F 2@ o] AICEA %ol 1208662, 1203.1230] 11, SBCE Al #o]  1217.025,
1217.0602 2 Aol=  gldeu  aAel  §old FHweld =Y
(1—¢,B— ¢,B*— $,B*— ¢,,B?)Y, =0,+a,& 3Le]3t}.

28 (1—¢,B—$,B°— ¢, B~ ¢,BY)Y, =0, +a,& A+FAMHo 4% A3}
E 299 FoA Atk ® 298 A¥EYW RFEFAAE B {8 Ao
uEbstew 9 22149 A3 AE JHA = AR vl A] AIC
AR F7ekla SBCEAZS HAsddnt dd XEWES HA
(portmanteau test)2 ¥} H3&Fo] XS Hola o Fzakel SACFS}
SPACF= obf-dl #elg Rolx @ glemz 2 (23)2 AT A7|IALY
oz Adestgith

Y, =467.73920+0.2584Y, |, +0.16231Y, , —0.17984Y, ,+0.54641Y, |, (2.3)

(11.74559) (0.07263) (0.07495) (0.06943) (0.06548)
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329 Aer gl Hdd A8 ARl tig 2] 37 2 E

Maximum Likelihood Estimation

Standard Approx
Estimate Error t Value Pr > |t
467 .73920 11.74559 39.82 <.0001 0
0.25584 0.07263 3.52 0.0004 1
0.16231 0.07495 2.17 0.0304 2
-0.17984 0.06943 -2.59 0.0096 3
0.54641 0.06548 8.35 <.0001 2
Constant Estimate 100.6947
Variance Estimate 1212.395
Std Error Estimate 34.81947
AlC 1203.123
SBC 1217.06
Number of Residuals 120

Autocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF ChiSq Autocorrelations
6 5.08 2 0.0789 0.045 0.155 0.065 0.008 0.091 -0.045
12 8.85 8 0.3550 -0.013 -0.077 0.098 -0.106 -0.030 -0.024
18 9.87 14 0.7714 0.018 -0.003 0.054 -0.034 0.034 0.041
24 15.48 20 0.7483 0.034 -0.040 -0.047 0.059 -0.163 0.046
Autocorrelation Partial Autocorrelation
lag~198765432101234567891 lag-1987654321012345678091
O Khkkkhkkhkhkhkhkhkkhkhkhkhkhkkhkhhkkk 1 %
1 * 2 ***-
2 *kk 3 .
3 * 1
4 . i .
5 *x 6 « °
6 * 7 *
7 . 8 *
8 e S .
1 *
1 12
12 13 *
13 19 .
14 1a i
15 * 16 *
16 * 17 *
17 * 18
18 * 19 *
19 * 20 *%
20 * 21 *
21 * 22 *
22 . * 23 *kk
23 e 5 .
24 "
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=3

2.10 Z¥EA A3

r
M

NF 1A%z AX3  AA4 AR5

X1, .(80,)
Corr | 02180 00017 02122 03335 03731
p-value| (0.0177) (0.9857) (0.0222) (0.0003) (<.0001)

X, (0)

Corr | 05940 05179 03807 01059  0.1762
p-value | (<.0001) (<.0001) (<.0001) (0.2601) (0.0607)

X3, .(NO,)
Corr | 03611 00114 02866 03037 -0.2014
Y, p-value| (<.0001) (0.9027) (0.0018) (0.0010) (0.0017)

X1, (PM,)

Corr 0.1509 -0.1888  -0.3635 -0.3108  -0.2911
p-value| (0.1028) (0.0414) (<.0001) (0.0007) (0.0017)

X5,_,(Tem)
Corr -0.4670  -0.1939 0.1196 0.4045 0.5567
p-value| (<.0001) (0.0354) (0.1991) (<.0001) (<.0001)
X6, _,(Hum)
Corr -0.3806 —-0.0263 0.3084 0.5205 0.4829
p-value (0.0001) (0.7772) ( 0.0007) (<.0001) (<.0001)
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¥ 211 z23x 2A3}A HAA(Granger casuality Test) 23}

¥ Q1A (Granger casuality Test) 23}
Test granger
Mean
X1 Source DF Square F Value Pr > F
Numerator 5 3029.042849 2.56 0.0322
Denominator 93 1181.548265
Test granger
Mean
X2 Source DF Square  F Value Pr >F
Numerator 5 711.192521 0.54 0.7421
Denominator 93 1306.163874
Test granger
Mean
X3 Source DF Square F Value Pr > F
Numerator 5 1093.688577 0.85 0.5174
Denominator 93 1285.599570
Test granger
Mean
X4 Source DF Square F Value Pr > F
Numerator 5 1719.043943 1.39 0.2341
Denominator 93 1234 .087287
Test granger
Mean
X5 Source DF Square F Value Pr>F
Numerator 5 1297.142778 1.05 0.3923
Denominator 98 1234.124428
Test granger
Mean
X6 Source DF Square F Value Pr > F
Numerator 5 1913.839292 1.59 0.1696
Denominator 98 1202.660320
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A7) ARG X1(S0,)9] 1-5A12e] A e £E3 ADLEH 4
A7 F 2120 FoA Yt
212 AeA 9 87 28 Aol td ADLEF
Ordinary Least Squares Estimates
SSE 109883.989 DFE 93
MSE 1182 Root MSE 34.37366
SBC 1056.81113 AlIC 1030.46384
MAE 26.7092914 AlCC 1032.85514
MAPE 5.83364841 Regress R-Square 0.6084
Total R-Square 0.6084
Miscel laneous Statistics
Statistic Value Prob Label
Durbin's t 0.3977 0.3459 Pr >t
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 145.0255 55.6724 2.60 0.0107
y_1 1 0.2253 0.0850 2.65 0.0094
y_2 1 0.1615 0.0869 1.86 0.0663
y_3 1 -0.1721 0.0841 -2.05 0.0436
y_12 1 0.4973 0.0744 6.68 <.0001
x1_1 1 5033 2539 1.98 0.0504
x1_2 1 -8005 3355 -2.39 0.0191
x1_3 1 2952 3416 0.86 0.3898
x1_4 1 2322 3416 0.68 0.4984
x1_5 1 -4035 2358 -1.71 0.0904
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq Autocorrelations
6 4.20 6 0.6491 0.024 0.120 -0.008 -0.035 0.130 -0.106
12 12.91 12 0.3755 -0.100 -0.146 -0.000 -0.181 -0.063 -0.176
18 14.95 18 0.6655 0.004 0.004 0.115 0.002 0.099 0.043
24 20.16 24 0.6877 0.050 0.039 -0.123 0.060 -0.214 -0.017
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Autocorrelation Partial Autocorrelation
lag 198765432101234567891 lag-198765432101234567891
0 hhkkkhkkhkkhkkhkhkkkkkhkhkhkkkk
; 1 .
2 % 2 *k
3 3 .
é * x| g X *kok
8 :*** 8 - K
9 : ‘]8 *kkk *
]19 ***: 17 . "
12 — 12 SR
15 13 *
14 14 *
15 - 15
16 16 *
17 * % 17 * %
18 . 18 *
19 . 19 C s
20 * 20 S
21 - 21 Tk
22 « 22 :
23 *kkk 23 *k kK
24 24 -k

3 2129 ADLREE F44% W5 X1, X1, , X1, 7} fF93tA &2 2
o2 Yy oS A F RES A% A Z3F ofd & 2130 yER
AT,

¥ 2139 ADLE 3 FAAYNE AFRH oo 73] ARd I vlu A] &2
g Aee yFol Hi BAEA AIC7F 1203.123°14 1055.183%, SBC7F
1217.06°1 4 1073.827= 7tastdth =8 YEWES AA 3 %o SACF

¢k SPACF A Ege] Aggs Hola gloenz 4 245 Aar 4
Jow

oftt

=

2

degstdet A 245 B 3
!

o

=X
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N,
e
=
=)
i
e Hj
r <|
rk‘i
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to
o,
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-
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2
o

=
4
i’
2,
e}

Y, =100.9264+0.2239Y, |, +0.1777Y, ,—0.1198Y, ,+0.5159Y, ,,  (2.4)

(46.4817) (0.0773) (0.0791) (0.0765) (0.0717)

+5481X1, |, —6614X1, .
(2437) (2287)
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# 213 A2 €l HEd 28 Abd Aol tid ADL HEF5E

Ordinary Least Squares Estimates

SSE 114467.168 DFE 99
MSE 1156 Root MSE 34.00344
SBC 1073.82709 AlC 1055.18302
MAE 26.4111186 AICC 1056. 32587
MAPE 5.76192465 Regress R-Square 0.5928
Total R-Square 0.5928
Miscel laneous Statistics
Statistic Value Prob Label
Durbin's t 0.9903 0.1623 Pr >t
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 100.9264 46.4817 2.17 0.0323
y_1 1 0.2239 0.0773 2.90 0.0047
y_2 1 0.1777 0.0791 2.25 0.0269
y_3 1 -0.1198 0.0765 -1.57 0.1206
y_12 1 0.5159 0.0717 7.20 <.0001
x1_1 1 5481 2437 2.25 0.0267
x1_2 1 -6614 2287 -2.89 0.0047
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq Autocorrelations
6 4.41 6 0.6217 0.058 0.104  -0.057  -0.029 0.138 -0.082
12 12.04 12 0.4428  -0.094  -0.141 0.058  -0.152 -0.058 -0.150
18 13.36 18 0.7698 0.022 0.010 0.064 -0.016 0.076 0.066
24 17.70 24 0.8174 0.058 0.027 -0.108 0.059 -0.184  -0.009
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Autocorrelation

Partial Autocorrelation
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# 214 FRE AF-SA65A4 ©4)

20001 20014 2002 2003 2004
o 1,257,893 1,337,711 1,419,557 1,507,678 1,608,017
A= Y 2,097,721 2,195,759 2,293,069 2,397,306 2,516,929
AA | 3,355,614 3,033,470 3,712,626 3,904,984 4,124,946
o 212,862 227,039 241,134 258,813 280,994
Me| Y 345,704 358,858 371,649 388,096 408,992
A | 558566 585,897 612,783 646,909 689,986

Z7h A0l Qi 654 o9 A F ALA €d [P A8 A%

g 22143 22 Wyor TR A LHEE FAHEH 2

O

ARE] A7) Hs & F F e DWEAIF] 1.1786°] a1 p<0.0001 =
AoV gel EASE AR veh} A/FAeAE e AR @

23kt g 654 o] AbALe] A9 FALE t7F FolskAl vERY o
& X3 AU ALaE HAe AR AF AA FASAT F4

A7 #2150 FolA Ak A3 ALAE A= AP F44
DWE Al &o] 2.08150] 3 p-gtol 0.66132 ©l o4 A7 dao] &4 kA ¢
=5 g F dden FAAE 7 FoT oR YEETh TEWE
G- A8 ko] SACF SPACF 94 Ryo] AFeHES Hola orng
2(25)5 654 ol AeA dd HE® Ag Azt HF 2737 oA

g A AR or Adsart.

N

Y 333.8935 +0.4058¢ + 3.91041D, ,,,, —53.05441D, 4, — 6.70041D,

t,jan t,mar
—28.30131D, ,,, —39-26561D, ,,,, —62.7572ID, ;,, —73.8640ID, ;,
—70.98661D, ,,,, —66.43931D, ,,, —8.16501D, ,,, — 11.56601D, ,,,, +e,
=0.4056e,_, . (2.5)
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F 215 6541 o] Hdd A AR AUl A s A= FARd

Maximum Likel ihood Estimates

SSE 68380.8857 DFE 106
MSE 645.10270 Root MSE 25.39887
SBC 1169.19272 AlIC 1130.16783
MAE 18.6017505 AICC 1134.16783
MAPE 5.80048488 Regress R-Square 0.5551
Durbin-Watson 2.0815 Total R-Square 0.6664
Durbin-Watson Statistics
Order DW Pr < DW Pr > DW
1 2.0815 0.6613 0.3387
Standard Approx
Variable DF Estimate Error t Value Pr> |t
Intercept 1 333.8935 11.2396 29.71 <.0001
t 1 0.4058 0.1113 3.65 0.0004
jan 1 3.9104 9.8107 0.40 0.6910
feb 1 -53.0544 11.4366 -4.64 <.0001
mar 1 -6.7004 12.0183 -0.56 0.5784
apr 1 -28.3013 12.2391 -2.31 0.0227
may 1 -39.2656 12.3189 -3.19 0.0019
jun 1 -62.7572 12.3354 -5.09 <.0001
jul 1 -73.8640 12.3069 -6.00 <.0001
aug 1 -70.9866 12.2109 -5.81 <.0001
sep 1 -66.4398 11.9624 -5.55 <.0001
oct 1 -8.1650 11.3230 -0.72 0.4724
nov 1 -11.5660 9.5595 -1.21 0.2290
AR1 1 -0.4056 0.0892 -4.55 <.0001
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq Autocorrelations
6 3.65 6 0.7235 -0.054 0.139 -0.039 0.055 0.051 0.003
12 8.68 12 0.7296 0.087 0.010 0.087 -0.131 0.059 0.047
18 12.03 18 0.8455 0.086 0.078 -0.005 0.056 -0.049 0.070
24 17.56 24 0.8236 0.039 -0.022 0.033 0.078 -0.082 -0.144
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Autocorrelation Partial Autocorrelation
lag -198765432101234567891

O KhkKkkAkKkkAkkhkkkhkhkhkkhkkkxk
1 * . 1 * .
2 *hk 2 . kKK
3 * 3 .o .
4 * 4 *
5 * 5 *
6 . 6 .
7 *xk 7 *x
8 . 8
9 *xk 9 *
10 KKK . 10 * kK
1 . * 1" . .
12 . * 12 . *k
13 . *x 13 . .
14 . *x 14 . *
15 15
16 * 16
17 * 17 *
18 * 18 *
19 . x . 19 . *
20 . . 20 Lok
21 . 21 .
22 . *k 22 . *x
23 T . 23 LR
24 LKKK . 24 Fkdek

2.3.2 65A4] o] ¥ dF AF Az ADLEY

2.3.2.1 65A] o] Hd& A ALA A7 IARY

F 21600 e mpel o] 654 o] M EAl dWE HdEd A AR
SPACF7} Az 13 12014 #olstw SACF= 129 #j<ell st AAE

et FFastar Az 1, 2, 300 e R FHAske ddHE HolRE
(1-¢,B)J1—9&,B?)Y, =0,+aq,2 8] 7} W SACFE {asts dde]x
SPACF& Sk 1, 120 A] L s Ao

(1-¢,B=¢,B?)Y, =0, +q, 23 = AT F= Aoty AdEoe T ngs A

& Al

_33_



3216 6541 ol v dd gk Ag A SACFF SPACF

Name of Variable =y

Mean of Workln? Series
Standard Deviatio

324
41.32715
Number of Observatlons 120

Autocorrelation Partial Autocorrelation
Lag Covariance Correlation -198765432101234567891StdErro Lag Correlation 1 987 65432101234567809 1
0 1707.933 1.00000 | [xmnsnsmnnsinrnins | 0
1870708 0.50980 |wrstanres | 0.001287 ; 8‘?8222 } ‘ I::********
2 576.208  0.33737 | [sreer | 0.112539 3 015492 | |
3 160.467  0.093% | S | 0.120673 4 015054 | o] |
4 -152.65  -.08938 | S | 0.121281 5 010795 | e \
592100000 -.03%2 | Cl | 0.121629 6 -0.06501 | .
6 -193.792  -.11347 | Sl | 0.122027 7 008463 | e
7-25.83333  -.01503 | | | 0.122903 8 -0.106% | el
8 -114.192  -.06686 | | | 0.122919 9 0.25% | C e
9 2203  0.118% | B | 0.123222 0 01503 | - \
10 334400 0.22507 | [sexee | 0.124164 0o 02 | - \
16775 0.36756 | [sweers | 0.127519 12 042609 | R F—
12 105757 0.61918 | [srrsrrsries | 0.136062 13 -0.0879 | . |
13 671.817  0.39% | |sertnses | 0.157805 1 010082 | ]
14 441200 0.25632 | [seres | 0.165775 5 0.01664 | T |
15 69.783333  0.05257 | [ | 0.169096 16 -0.10304 | ]
16 -223.767  -.13102 | | | 0.169232 7 0.075 | s
17 -15.225  -.00088 | sl | 0.170075 18 0.0248 | S \
18 -165.475  -.00689 | sl | 0.170479 19 0.00%4 | O |
19 -4.416667  -.00259 | I | 0.170038 0 -0.0750 | ]
20 -76.963333  -.04507 | Ao | 0.170938 2 0.07006 | s \
21 195683 0.11457 | [ | 0.171037 2 014149 | .
2 45492 0.23142 | e | 0.171675 23 -0.13689 | |
23 427.08  0.25000 | [eer | 0.1743%0 24 0.00075 | .
24 780783 0.45715 | [rnnies | 0.177352 ’ ‘ ‘

T R A3 A3} AICS SBCEAZFS 7I=ox Husde w 77t F

& o] AICE A #Fe] 1156.735, 1155.619°] 31, SBCE Al #e] 1165.098, 1163.981
2 2 Aol AW s &S A RE(1-¢,B—¢,B7)Y, =0, +q,
2 183t 28 (1—¢,B—9¢,BY)Y, =0,+q,& AFFAReRE F43 A}
7b 3 2179 FoA vk REFAAE BF frolstA ety 23149
A718AAE JHAE SARIFN v Al AICEAIFCl  1130.1989 A
11556192 F7be vk SBCE Al #Fo] 1169.1930 4] 1163.9812 743tk 1
P TEWMES AAI Fx9 SACFS SPACF7F Eo] Agtets Ko

BoQemE 4 (2602 664 o LA HAW A8 Aol 9w A
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ARl FHF A F ARG o

Aefstelt

Y, = 330.60146 +0.29886 Y, _, +0.54647Y, _,. (2.6)
(13.01388) (0.06690) (0.07011)
3E 217 654 o] HEd H3 Abtel gk 27] 3] 7 B
Maximum Likelihood Estimation
Standard Approx
Parameter Estimate Error t Value Pr > |t| Lag
MU 330.60146 13.01388 25.40 <.0001 0
AR1 1 0.29886 0.06690 4.47 <.0001 1
AR1,2 0.54647 0.07011 7.79 <.0001 12
Constant Estimate 51.13405
Variance Estimate 832.0829
Std Error Estimate 28.84585
AlIC 1155.619
SBC 1163.981
Number of Residuals 120
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq Autocorrelations
6 7.14 4 0.1286 0.013 0.214  -0.002 -0.041 0.026 -0.093
12 10.73 10 0.3793 0.068 -0.071 0.082 -0.086 0.054  -0.023
18 13.79 16 0.6144 0.007 0.076 0.109 0.027 0.054 0.027
24 21.93 22 0.4638 0.045 -0.011 0.001 0.157 -0.146 0.078
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Partial Autocorrelation
lag-198765432101234567891

Autocorrelation
lag-1987654321012345678918S
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Y, =75.7119+0.2936 Y, |, +0.5111Y, |, +5204X1, ,—6531X1, ,.  (2.7)

(26.3419) (0.0697) (0.0746) (1899) (1799)
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Ordinary Least Squares Estimates

SSE 79087.7819 DFE 101
MSE 783.04735 Root MSE 27.98298
SBC 1025.30887 AlIC 1011.99167
MAE 21.9646511 AICC 1012.59167
MAPE 6.88090393 Regress R-Square 0.5891

Total R-Square 0.5891

Miscel laneous Statistics

Statistic Value Prob Label
Durbin's t -0.3949 0.3469 Pr >t
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 75.7119 26.3419 2.87 0.0049
y_1 1 0.2936 0.0697 4.21 <.0001
y_12 1 0.5111 0.0746 6.85 <.0001
x1_1 1 5204 1899 2.74 0.0072
x1_2 1 -6531 1799 -3.63 0.0004
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq Autocorrelations
6 6.92 6 0.3281 -0.027 0.190 -0.044 -0.089 0.071 -0.131
12 13.16 12 0.3573 0.015 -0.119 0.022 -0.152 0.002 -0.170
18 16.62 18 0.5495 -0.063 0.029 0.133 0.095 0.078 0.036
24 24.35 24 0.4419 0.051 -0.015 -0.055 0.131 -0.267 -0.025
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Yy TRY BE[F ()] 284 £Z[S@)]| 1=|Fz) —S&)
370 0.0300 0.0000 0.0300
386 0.0630 0.0500 0.0130
395 0.0907 0.1000 0.0093
404 0.1261 0.1500 0.0239
411 0.1591 0.2000 0.0409
420 0.2085 0.2500 0.0415
438 0.3279 0.3000 0.0279
439 0.3351 0.3500 0.0149
452 0.4335 0.4000 0.0335
479 0.6387 0.4500 0.1887
484 0.6735 0.5000 0.1735
485 0.6803 0.5500 0.1303
491 0.7195 0.6000 0.1195
o03 0.7894 0.6500 0.1394
505 0.7999 0.7000 0.0999
o08 0.8150 0.7500 0.0650
ol7 0.8556 0.8000 0.0556
529 0.8992 0.8500 0.0492
542 0.9342 0.9000 0.0342
621 0.9978 0.9500 0.0478

i

931 FAE Bxel 484 2% CDF Plot
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Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 66 101.6215 1.5397
Scaled Deviance 66 101.6215 1.5397
Pearson Chi-Square 66 102.3495 1.5507
Scaled Pearson X2 66 102.3495 1.5507
Log Likelihood 243029.9467
Full Log Likelihood -488.3364
AIC (smaller is better) 1052.6728
AICC (smaller is better) 1098.9853
BIC (smaller is better) 1152.7925

Algorithm converged.

Analysis Of Maximum Likelihood Parameter Estimates

‘ Standard Wald 95% Confidence ~Wald ‘

Parameter DF Estimate Error Limits Chi-Square Pr > ChiSq
Intercept 1 6.4547 0.3176 5.8322 7.0771 413.08 <.0001
x1 1 -12.5390 6.6714 -25.6147 0.5367 3.53 0.0602
x1_1 1 18.6269 8.9714 1.0432 36.2106 4.3 0.0379
x1_2 1 -19.3404 8.3321 -35.6709 -3.0099 5.39 0.0203
x1_3 1 17.3842 8.2809 1.1538 33.6145 4.4 0.0358
x1_4 1 -3.9738 7.3136 -18.3083 10.3607 0.30 0.5869
x1_5 1 -1.6344 4.8227 -11.0867 7.8179 0.11 0.7347
X2 1 -4.8197 3.8885 -12.4411 2.8017 1.54 0.2152
x2_1 1 -6.5652 3.8531 =14 1171 0.9867 2.90 0.0884
x2_2 1 -0.6947 3.7853 -8.1138 6.7244 0.03 0.8544
x2_3 1 6.4768 3.8370 -1.0435 13.9972 2.85 0.0914
x2_4 1 0.9734 3.8241 -6.5216 8.4685 0.06 0.7991
x2_5 1 -15.4177 3.7199 -22.7086 -8.1269 17.18 <.0001
x3 1 0.3120 3.1156 -5.7945 6.4186 0.01 0.9202
x3_1 1 3.5806 3.1941 -2.6798 9.8410 1.26 0.2623
x3_2 1 1.1756 3.2412 =5.1771 7.5283 0.13 0.7168
x3_3 1 -10.5887 2.9760 -16.4215 -4.7560 12.66 0.0004
x3_4 1 6.6086 2.9113 0.9024 12.3147 5.15 0.0232
x3_5 1 -2.8007 2.7495 -8.1896 2.5883 1.04 0.3084
x4 1 0.0006 0.0010 -0.0014 0.0026 0.30 0.5817
x4_1 1 -0.0008 0.0011 -0.0029 0.0013 0.54 0.4640
x4_2 1 -0.0001 0.0012 -0.0024 0.0022 0.01 0.9346
x4_3 1 0.0005 0.0009 -0.0013 0.0023 0.29 0.5908
x4_4 1 0.0006 0.0009 -0.0011 0.0023 0.50 0.4812
x4_5 1 -0.0004 0.0008 -0.0019 0.0011 0.24 0.6258
x5 1 -0.0185 0.0051 -0.0284 -0.0086 13.45 0.0002
x5_1 1 0.0048 0.0054 -0.0057 0.0153 0.80 0.3724
X5_2 1 0.0082 0.0055 -0.0026 0.0190 2.22 0.1360
x5_3 1 -0.0056 0.0054 -0.0162 0.0050 1.07 0.3003
x5_4 1 -0.0044 0.0057 -0.0156 0.0067 0.61 0.4348
x5_5 1 -0.0027 0.0051 -0.0127 0.0073 0.27 0.6013
x6 1 -0.0019 0.0020 -0.0058 0.0020 0.88 0.3477
x6_1 1 0.0015 0.0020 -0.0024 0.0054 0.57 0.4502
x6_2 1 0.0012 0.0019 -0.0026 0.0050 0.39 0.5312
x6_3 1 0.0033 0.0020 -0.0005 0.0072 2.88 0.0898
x6_4 1 0.0052 0.0020 0.0013 0.0092 6.92 0.0085
X656 1 -0.0055 0.0019 -0.0093 -0.0017 8.06 0.0045
Dispersion 1 0.0015 0.0005 0.0005 0.0025
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Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 99 109.9896 1.1110
Scaled Deviance 99 109.9896 1.1110
Pearson Chi-Square 99 110.3797 1.1149
Scaled Pearson X2 99 110.3797 1.1149
Log Likel ihood 260411.5998
Full Log Likelihood -538.6733
AIC (smaller is better) 1101.3466
AICC (smaller is better) 1104.5631
BIC (smaller is better) 1133.7524

Algorithm converged.

Analysis Of Maximum Likelihood Parameter Estimates

Standard Wald 95% Confidence Wald

Parameter DF Estimate Error Limits Chi-Square Pr > ChiSq
Intercept 1 6.2423 0.2043 5.8418 6.6428 933.21 <.0001
x1_2 1 -14.5011 5.1236 -24.5432 -4 .4591 8.01 0.0047
x1_3 1 11.8414 4.9655 2.1093 21.5735 5.69 0.0171
x2_1 1 -5.1463 2.7313 -10.4995 0.2069 3.55 0.0595
x2_5 1 -10.6478 2.4706 -15.4900 -5.8056 18.58 <.0001
x3_3 1 -6.5425 2.0649 -10.5896 -2.4953 10.04 0.0015
x3_4 1 4.8046 1.9767 0.9304 8.6788 5.91 0.0151
x5 1 -0.0078 0.0019 -0.0116 -0.0041 16.65 <.0001
x6_3 1 0.0030 0.0016 -0.0000 0.0061 3.79 0.0515
x6_4 1 0.0051 0.0016 0.0020 0.0081 10.48 0.0012
x6_5 1 -0.0032 0.0016 -0.0064 -0.0000 3.92 0.0478
Dispersion 1 0.0028 0.0007 0.0015 0.0041
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ABSTRACT

Time Series Analysis on
the Effect of Environmental Factors on

the death of Cerebrovascular Diseases

Heewon Park
Department of Statistics
The Graduate School

Sungshin Women's University

Serious problems caused by environmental pollutants are due to rapid
industrialization and the cityward tendency of the population. Especially
air pollution has caused severe health problems.

The purpose of this study is to analyze the effects of environmental
changes on the deaths of cerebrovascular diseases using mortality data,
air pollutants and climate data from January 1995 to December 2004.
Statistical methods such as ’'regression model’, 'autoregressive
regression model with errors’, ’'autoregressive model’, 'autoregressive
distributed lag model’ and 'negative binomial regression model’ are used
to evaluate the association between environmental factors and the
mortality.

As a result, SO, in autoregressive distributed lag model and SO,, O,



NO,, Temperature and Humidity in negative binomial model affect the
monthly death counts of cerebrovascular disease.

Based on AIC and SBC, 'autoregressive distributed lag model’ is better
than other models for the death counts of cerebrovascular disease. On
the other hand 'autoregressive regression model with errors model’ is

better in the viewpoint of forecasting based on RMSE and MAPE.
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