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s=1.07, DW =2.03,

72717, BREBOHEEM D T QRGN IZAEHE L %
ETHnr 935,

DEDIEL, s=+/1.15=1.07 ITHFER,

2.708,

BAERF : S FETEMEUBMERIT, DW %251HT 5,
i Y; X X.Y; x? Y; Ui
1 6 10 60 100| 6.8 —0.8 —_— < 7
2 9 12 108 44| 81 09 04 DRI
3 10 14 140 196 | 94 06 W N
4 10 16 160  256| 10.7 —0.7 N
[y X[ Xxy LXE [NV Sw
35 52 468 696 35 0
¥E| Y X :
8.75 13 p
T T T T T T T T T T T T T T T n
2712(az — ai_1)2 ]
DW = &i=2 1 A TN
Z . u12 / .
(—0.8 —0.9)2 4+ (0.9 — 0.6)2 + (0.6 — (—0.7))2 \j
= 2 2 2 2 i
(—0.8)2 4 0.9%2 4+ 0.6% + (—0.7)
4.67
= — =203
2.30
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1.29(1.29 1.45]1.45 2.55 | 2.55 2.71 | 2.71
1.35|1.351.49|1.49 2.51 | 2.51 2.65| 2.65

s 15
S Y 20
S 25
30

o O O Oolo
R s

[ 2K =2
‘ L A B C D E
i LN IO S R 1 S Y 5 13 S o 2 3 3 5 S A5
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0
0

25 1.21{1.21 1.55|1.55 2.45 | 2.45 2.79 | 2.79
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R R e

(3) K =3
A B C D E

N TR ERR| TR ER| TR LR | TR ER | TR LR
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o oo olo
NN NN
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- N . A B C D E
- 77 . N
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Y, — pYiy) = a(l — + B(X; — pXi_1) + €, 25 1.04(1.04 1.77{1.77 2.23 | 2.23 2.96|2.96 4
( P 1) ( P) ﬂ( P 1) ¢ 30 1.14]|1.14 1.74]1.74 2.26 | 2.26 2.86 | 2.86 4

o O O olo

7—»
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Y = (Y; — pYi_1), A B C D E
Xr = (X;—pXi_1) n| TP BRI R EBRI TR EBR | B BR[| FE EE
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B ERLE LT, 0.56/0.56 2.21] — — [ 2.21 344 3.44
0.79]0.79 1.99|1.99 2.01 | 2.01 3.21 ] 3.21
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1.07/1.07 1.83]1.83 2.17 | 2.17 2.93 | 2.93
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20
25
30
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oo oolo
NN

RN RIEZET 5. €, €, -+, €n EEWITHNZ &S
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1995 | 283245.4 331967.5 106.2
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. tsset year
time variable:
delta:

. gen ryd=yd/(pcons/100)

. gen rcons=cons/(pcons/100)

. reg rcons ryd

year, 1970 to 1996
1 unit

Source | ss af MS Number of obs = 27
F( 1, 25) = 3267.05
Model | 6.7845e+10 1 6.7845e+10 Prob > F = 0.0000
Residual | 519164248 25 20766569.9 R-squared = 0.9924
Adj R-squared = 0.9921
Total | 6.8365e+10 26 2.6294e+09 Root MSE = 4557
rcons | Coef. Std. Err. t P>It| [95% Conf. Intervall
ryd | .9335422 .0163326  57.16  0.000 .8999045 9671799
_cons | -23216.75 3844.539  -6.04 0.000  -31134.72 -15298.77
. dustat
Durbin-Watson d-statistic( 2, 27) = .2898375
. gen rho=1-0.5%.2898375
. gen drcons=rcons-rhoxl.rcons
(1 missing value generated)
. gen dryd=ryd-rho*l.ryd
(1 missing value generated)
. reg drcons dryd
Source | Ss daf MS Number of obs = 26
F( 1, 24) = 261.29
Model | 1.3558e+09 1 1.3558e+09 Prob > F = 0.0000
Residual | 124530197 24 5188758.21 R-squared = 0.9159
Adj R-squared = 0.9124
Total | 1.4803e+09 25 59212957 Root MSE = 2277.9
drcons | Coef.  Std. Err. t P>|t| [95% Conf. Intervall
dryd |  .9315055  .0576262 16.16  0.000 .8125708 1.05044
_cons | -3731.757 2353.261  -1.59 0.126  -8588.649 1125.134
.
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E; P
147 — 0.200 log = + 0.271 log
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. tsset year
time variabl year, 1982 to 2004
delta: 1 unit
. gen re=e/p
. gen rpl=pl/p
. gen rp2=p2/p
. gen rp3=p3/p
. reg ql re rpl rp2 rp3
Source | ss daf MS Number of obs 23
F( 4, 62.32
Model | 11605.1437 4 2901.28592 Prob > F 0.0000
Residual | 837.923294 18 46.5512941 R-squared 0.9327
Adj R-squared = 0.9177
Total |  12443.067 22 565.593953 Root MSE = 6.8229
ql | Coef.  Std. Err. t P>lt] [95% Conf. Intervall
re | -.0001813 .0000192 -9.43  0.000 -.0002217  -.0001409
rpl | 1935249 .043943 4.40  0.000 .101204 .2858457
rp2 | .1825145 .621349 0.29 0.772 -1.122891 1.48792
rp3 | 5.623917 1.003036 5.61 0.000 3.516618 7.731217
_cons | 397.3071 44.31083 8.97 0.000 304.2135 490.4007
. dwstat
Durbin-Watson d-statistic( 5, 23) = 1.538178
. reg q2 re rpl rp2 rp3
Source | Ss daf MS Number of obs = 23
F( 4, 18) = 60.62
Model | 113479303 4 28369825.8 Prob > F = 0.0000
Residual | 8424108.48 18 468006.027 R-squared = 0.9309
Adj R-squared = 0.9155
Total | 121903412 22 5541064.17 Root MSE = 684.11
q2 | Coef. Std. Err. t P>t [95% Conf. Intervall
re | 0089294 .0019288 4.63 0.000 .004877 .0129817
rpl | 3.975941 4.406052 0.90 0.379 -5.28083 13.23271
rp2 | -710.4687 62.30106 -11.40 0.000 -841.3584 -579.5791
rp3 | -152.1237 100.5718 -1.51 0.148 -363.4172 59.16979
_cons | 61930.62 4442.933 13.94 0.000 52596.36 71264.87
. dustat
Durbin-Watson d-statistic( 5, 23) = 1.340373
. reg q3 re rpl rp2 rp3
Source | Ss daf MS Number of obs = 23
F( 4, 18) = 34.82
Model | 37006848.3 4 9251712.07 Prob > F 0.0000
Residual | 4782689.62 18 265704.979 R-squared 0.8856
Adj R-squared = 0.8601
Total | 41789537.9 22 1899524.45 Root MSE 515.47
q3 | Coef.  Std. Err. t P>t [95% Conf. Intervall

re | -.00097 .0014534 -0.67 0.513 -.0040234 .0020834
rpl | 17.89258 3.31989 5.39 0.000 10.91775 24.86741
rp2 | -48.87487  46.94286 -1.04 0.312 -147.4982 49.74843
rp3 | -403.4164 75.77925 -5.32 0.000 -562.6227 -244.2101
_cons | 56606.16 3347.679 16.91 0.000 49572.95 63639.37
. dwstat
Durbin-Watson d-statistic( 5, 23) = 1.047824
. gen 1ql=log(ql)
. gen 1q2=log(q2)
. gen 1g3=log(q3)
. gen lre=log(re)
. gen lrpi=log(rpl)
. gen 1rp2=log(rp2)
. gen 1rp3=log(rp3)
. reg 1q1 lre lrpi 1lrp2 lrp3
Source | Ss daf Ms Number of obs = 23
F( 4, 18) = 84.42
Model | .766574852 4 .191643713 Prob > F = 0.0000
Residual | .04086074 18 .002270041 R-squared = 0.9494
Adj R-squared = 0.9381
Total | .807435592 22 .036701618 Root MSE = .04764
1q1 | Coef.  Std. Err. t P>t] [95% Conf. Interval]
lre | -5.355623 .5092073 -10.52 0.000 -6.425428 -4.285818
1rpl | .7030891 1547336 4.54  0.000 3780058 1.028172
1rp2 | -.01919 3056177 -0.06 0.951 -.6612689 622889
1rp3 | 2.687511 4126367 6.51  0.000 1.820594 3.554429
_cons | 70.90628 6.78413 10.45 0.000 56.65335 85.15921
. dwstat
Durbin-Watson d-statistic( 5, 23) = 1.720916
. reg 192 lre 1lrpl 1lrp2 lrp3
Source | Ss daf us Number of obs = 23
F( 4, 18) = 61.41
Model | .064720875 4 .016180219 Prob > F = 0.0000
Residual | .004742568 18 .000263476 R-squared 0.9317
Adj R-squared = 0.9166
Total | .069463442 22 .003157429 Root MSE = .01623
192 | Coef. Std. Err. t P>t] [95% Conf. Intervall
1re | . 7530252 1734795 4.34 0.000 .3885582 1.117492
1rpl | 0633603 .0627155 1.20 0.245 -.0473909 .1741114
1rp2 | -1.135159 .1041195  -10.90  0.000 -1.353906  -.9164119
1rp3 | -.1838809 .1405793 -1.31 0.207 -.4792271 .1114654
_cons | 4.346289 2.311255 1.88 0.076 -.5094776 9.202055
. dwstat
Durbin-Watson d-statistic( 5, 23) = 1.323931
. reg 1q3 lre lrpl 1rp2 lrp3
Source | Ss df Ms Number of obs = 23
F( 4, 18) = 33.83
Model | .029851208 4 .007462802 Prob > F 0.0000
Residual | .003971008 18 .000220612 R-squared 0.8826
Adj R-squared = 0.8565
Total | .033822216 22 .001537373 Root MSE = .01485
193 | Coef.  Std. Err. t P>t [95% Conf. Intervall
lre | -.1868154 .158742 -1.18 0.255 -.52032 1466892
1rpl | 2652044 0482372 5.50 0.000 .1638618 .366547
1rp2 | -.0255097 .0952743 -0.27 0.792 -.2266736 .1746542
1rp3 | -.6819342 1286368 -5.30 0.000 -.95219 -.4116784
_cons | 14.52537 2.114908 6.87 0.000 10.08212 18.96863
. dwstat
Durbin-Watson d-statistic( 5, 23) = 1.071649
. reg 1q1 lre lrpl 1rp3
Source | Ss df Ms Number of obs 23
F( 3, 19) 118.79
Model | .766565902 3 .255521967 Prob > F 0.0000
Residual | .040869691 19 .002151036 R-squared = 0.9494
Adj R-squared = 0.9414
Total | .807435592 22 .036701618 Root MSE = .04638

42



LREEFEFEERREY)

lq1 | Coef.  Std. Err. t P>lt] [95% Conf. Intervall
lre | -5.364744 .4750821 -11.29 0.000  -6.359103 -4.370386
lrpt |  .7074307  .1347484 5.25  0.000 425399 .9894623
1rp3 | 2.67427 .345262 7.75  0.000 1.951629  3.396912
_cons |  70.98983  6.47565  10.96  0.000 57.43613  84.54352
. dwstat
Durbin-Watson d-statistic( 4,  23) = 1.733124

. reg 1g3 lre lrpl 1lrp3

Source | Ss df MS Number of obs = 23
F( 3, 19) = 47.40
Model | .029835392 3 .009945131 Prob > F = 0.0000
Residual | .003986824 19 .000209833 R-squared = 0.8821
Adj R-squared = 0.8635
Total | .033822216 22 .001537373 Root MSE = .01449
i § § & ‘8 § 8 & &8
1q3 | Coef.  Std. Err. t P>lt] [95% Conf. Intervall = - - « S S s S S
lre | -.1989407 .1483821 -1.34 0.196 -.509508 .1116267
1rpl | 2709758 .0420859 6.44  0.000 .182889 .3590625
1rp3 | -.6995357 .1078355 -6.49  0.000 -.926238  -.4738335
_cons | 14.63644  2.022536 7.24  0.000 10.40322 18.86965
Kabu; = — 1883.1 + 46.3 ExRate; + 6802.6 R;
(2.58) (8.27) (51.7)
Durbin-Watson d-statistic( 4, 23) = 1.127541

s=2309.9, R?=0570, R =0570, DW =0.021

Kabu; = — 236 + 0.164 ExRate; + 36.5 R; +
(0.03) (0.31) (1.96)

0.995 Kabui_l
(482)

11.3 #&ff, &%), AL — s=2148, R?=0.996, R =0.996, DW = 2.100

AKabu; = 811 — 0.091 ExRate; — 0.862 R;
(0.119) (0.173) (0.070)

s=2151, R2=0.000015, R = —0.00097, DW =
2.106

FEEHRIE D225 BT #E- A

25000

20000

15000
. @ Stata 12 & 5 HIHER
i‘j—&‘i’
5000
http://www2.econ.osaka-u.ac.jp/ tanizaki/class/2011/econome/nikkei.csv
o .
8 & & & &§ § & & ¢& MoXyra— R

FR EAE L

. gen time=_n
. tsset time
time variable: time, 1 to 2028

delta: 1 unit

. reg kabu exrate r

Source | ss daf MS Number of obs = 2028
F( 2, 2025) = 1341.74
Model | 1.4318e+10 2 7.1590e+09 Prob > F = 0.0000
Residual | 1.0805e+10 2025 5335630.99 R-squared = 0.5699
Adj R-squared = 0.5695
Total | 2.5123e+10 2027 12394036.8 Root MSE = 2309.9
A " kabu | Coef.  Std. Err. t P>t [95% Conf. Intervall
= 2 2
2 2 8 g 8 % g g g exrate |  46.30522  5.601817 8.27  0.000 35.3193  57.29115
r | 6802.61 131.6017  51.69 0.000  6544.521  7060.699
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a
_cons | -1883.071 730.508 -2.58 0.010 -3315.696 -450.4449 ‘a_ 7"5\ b ‘E 1)

. dustat dzz;l(l'z — [1,)2

Durbin-Watson d-statistic( 3, 2028) = .021141 dﬂ

=0

. reg kabu exrate r 1l.kabu

B o 2oV THRS,

Source | ss af IS Number of obs = 2027
F( 3, 2023) = .
Model | 2.4997e+10 3 8.3323e+09 Prob > F = 0.0000
Residual | 93298782.6 2023 46119.0225 R-squared = 0.9963 =] — ey = £ Eﬁ\ 2 7K 3
Ny honomared = 0,966 pw DE/N_FHEERITT — & o ZXI0T SMERZE X, T
Total | 2.5090e+10 2026 12384078.2 Root MSE = 214.75 N
EEHAT,
kabu | Coef.  Std. Err. t P>lt] [95% Conf. Intervall n
exrate |  .1643596  .5295945 0.31 0.756  -.8742481  1.202967 ~ _ l X,
r | 36.51834  18.6521 1.96  0.050 -.060989  73.09767 n= n %
| i
kabu | i=1
Li. |  .9945113  .002064 481.84  0.000 .9904636 998559
| w0, B=X &85 (1 OV, HEME fEERIER
_cons | -2.359124 68.05383  -0.03  0.972 -135.822  131.1038 RN O y U= X %{?5 1% el T’ e [E: & E‘iﬁ
N l=)
CalEaHoT\V3),
. dwstat
Durbin-Watson d-statistic( 4, 2027) = 2.100248
\ IEWAN - }—'\—
. reg dkabu exrate r if tin(2,2028) 'L/LJ: % El)ﬂ?ﬁj ﬂ?t‘ 'L‘\ﬁﬁj_ DL ’
Source | ss af MS Number of obs = 2027 n
F( 2, 2024) = 0.02 . 2
Model | 1443.23541 2 721.617703 Prob > F = 0.9845 min (}/1 - — ﬂXl)
Residual | 93624927.9 2024 46257.3754 R-squared = 0.0000 a,B 4
Adj R-squared = -0.0010 1=1
Total | 93626371.1 2026 46212.424 Root MSE = 215.08
vl - - £
B Z T B,
dkabu | Coef. Std. Err. t P>t [95% Conf. Intervall
exrate | -.0906022 .5216244  -0.17 0.862  -1.113579  .9323746
N
r | -.8624553 12.27849  -0.07 0.944  -24.94225  23.21734 ‘a_ 73\ 2’) ‘6 ,
_cons | 8.109931  68.0417 0.12  0.905  -125.3291 141.549

82?:1(5/1' —a— fX;)?
. dwstat f— O
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Durbin-Watson d-statistic( 3, 2027) = 2.106308
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B Dia X Y, X} Vi X7V
a
(iv) = ——
1-p

(viil) A7 v 7 (ii) ~ (vii) &, PORT 5 ETHDELUGFHE
5,

12.3 XLELRE

n EOHERZE X1, Xo, -+, X FEHWIZHSZT, [ UM

RO f(x) = f(x;0) T35,
TR B
10) = [ ] f(i:6)
i=1
LB,
0 DEIFIO EBAMERE 0, HWEURLHEEES 0 &
5,

filfofz G EHE 35,
10

1(7/\
REAEL: REEVFDLZMEIO/NZVEEIZ, FiEK
MERHIT L, Tbb,

Z LB LIS

\./\_/2

it e EIL, WRENKHEENTS, Z0BA, ¢ 2RO
IO L TRDEBEND 2,

/~~~/f[1f(xi;§)dx1~~dwn—a

U, o BARKE (RERHAELWE ST, KK
e BHIY OHER) 2R,

52

RETE 2 (KIRERE) :

i@ _
1(6)

F-E, n— o0 DEE,

—2log XQ(G)

LB,
Z DWRFE % T LEME & FELY,

Bl 1: IEBEER N(u,o0?) 56 OEAME 1, 29, -,
z, ZHAWVWT, o2 PBRIO L &, IREIE Hy : 1= po,
Hy: p#po ODRERREZITD,

0% DEERIO & =, REERIE (1) 1

I(p) = (2m0?) "% exp(f% i )

L5,
() ZERKIZTS p & logl(p) ZERKIZT S p XA UIZ
A

L5,
o O MUE R AT B 1
1 n
_ X; — up)?
o) eXp( 552 ;( 10) )
1(X) 1 < —0
exp(—ﬁ i:1( i — X) )
1
= GXP(*W(X - NO)Q) <c

Lb c ZRDD,

Ho BELWE Z1Z, /(X —po)/o ~ N(0,1) 75D,
(e > o) =o

ERAYsXR
(o= =) <osn(-§:21)) o

LERTES, LEDST,

1 2
Cc = eXp(_gza/2>

Tk,



Bl2: X, X, X, EHWIHSLT, ZhEh s BIZIE,
A—=R p ZRio Tz NIV AL DHIIRS BDET D, 74D

Ny Ho . ﬂl = O
Hy: pr+pB2=1
flasp) =p"(1—p)'=" z=0,1 Hy: fr=Pr=p35=0
L5, RED X S AT
I DL E REREBL, 0= (B1, -, Bk, 0%) &9 %,
n n TR,
i) =]] fl@sp)=][[pm (1 -p)'™™ .
11;[1 11;[1 10) = ] £(vi;0)
=1
L5, yen 1 & )
p DEAHTERE p 1L, = (2m0”) " 2 exp(—@ Z(Yz — B X1 = = BreXni) )
=1
I L5,
i=1 0 Y RALHERE 0 = (51,-~-,,8k,0 ) 935,
<52 ZOEFRIZEENDIHFIEE G T 5,
’ FIRZ: U R e R % 0 = (Br, -, Br, 62) &F 5.,
RORBIE 2 E X B, RIEH
vr o (L Ny T Fox?
HO D p=Dpo Hl R p;épo l(é—) (27TU ) exp( 252 ZZ:;(}/I BIXM Bkal) )
L B ZT: N 1 <& ~ ~
BRI 12, (G=1) © (2m5?) == eXP(_QTQ Z(Yz — Xy — —5kai)2)
TEHI, S
~ _n n_G
Ipo)  TT7 pg (1 —po)t=X B (5%)7% eXp<_ 2 )
fos - n . ¢} _ A\1-X; - —
o et w @) exp(-"57)
LMo T, n— o0 DEF, . _ny2
1 »
l(pO) Po = 1—po = n— G 4 i E—Q
—2lo — = —2log =— X; —2lo — 1-X; _ i=1 _
R P o L
Uy
— x*(1) n-kiS
X3(1) AHED LM 100 0% % x2(1) kTR L E, k=Gy (n—k\ "/ @\
l(po) =eo(-57) (g Yo
—2log 2 > 2 (1 “n/2
3G Xl :exp(_k—G)(n—k>
2 n—G

D& E, WG Ho: p=po ZEHT 5,

no o~ noo~ —n/2
y (1 i Dim1 uf =D i1 “?)

=)
A T
Wu 3: IE'J'%:E 3“}1/ szl 7 s
Y = 81Xy + BoXoi 4+ - -+ B X +uy 2 n—G
uiNN(ngz) i:172a"'7n x 1_|_ G (Z?:la%_z;n:la%)/g 2
n—k >, u?/(n—k)
IZDWT, B, -, B BT BIRERD LELLLRE 21T 5, <c

53



DL R % EHT 5,
(o i -
Z?:l ﬂf (n—k)
EHHATHE c BkFES,

/G ~ F(G,n—k)

72U, @B TN &M

N 1< ~ ~
02:n_Gzl(Yi—ﬂlei_"'_Bkai)2

1

n

~2

oD DL
i=1

~ 1
52

— > (Vi- BiXyi— -+ — BeXpi)?
i—1

1 .
:n—kgu?

LRI,

(%)~ 3 exp(—n ; G)

)% exp (")
=2

= nlog(%) + (k- Q)
— x*(G)

—ZIOg@ = —2log
1(6)

Bl4a: [EFETIV

Yi=a+pBX;+u
Ui = PUi—1 + €
€~ N(0,0%) i=2,3--,n

IZDOWT, Hy: p=0, Hy: p#0 ORELMEEITS,

0= (a,B,0%p) &35, WNEIEEEIL,

n—1

2

n—1

2

log 1(0) = anlogf(Yi;@) =-

=2

o S (- pYi) — a1 - )~ (X~ i)

log(27) — log(c?)

X5,

SBEEREE ZNEN o, 8, 02, p ZOVWTHASL, ¥
OEB<, 4RDHENHRRERNT, HFR U RLHE
®0=(a, B, 32, p) HEo5NB,

54

p=0 LEIZEB L, 0= (a,8,02,0) L35, MERERH
B,
n— n—1

1
5 log(27) —

log(oz)

log1(0) = ilogf(Yi;G) ==
=2

1 n
952 Z(Yi —a—fX;)°
1=2

L5,

FREOMBRERRIEZNETN o, B, o2 IZDVWTHAL,
ol B, 3ARDELHABRRNEMNT, p=0 OHFIN
ERAHER 0= (a, B, 52, 0) BES5NB,

ERAY 2R

~ 1 n

logl(0) 1%, 02 =

~ 2
B(Xi — ﬁXi_n) CERELT,

" 1
logl(8) = _n

-1
log(27) — n log(5?)

o 2 (0= i) — a0 - ) - BOX - %))
=2

= eam) - P og(a?) - M

2 2
L85,

~ 1 n ~
El SN ~2 _ -~ N2 7%
FIRRC, logl(0) &, 6° = — ;m a—BX)? T
=L T,

log 1(8) = _n; ! log(27) — log(c?)
R~ - =
552 > (Yi—a—pXx;)?
1=2

— eom) - lo (52)—”;1
M AT
U7zi3o T, REHMERG &

1(6) 52

—2log — = (n—1)log —=
gl(a) ( )log =5

i, n BREL BB E, (1) HITED L,



13 BRI & EHTFHEE

BRHT =R 20T H2EELHNIE, TOT—XBED
EIBAINZ XL THEEREINLZLEZIASHIZL, TORME
WIZEOWTE EFIEFRRHTCOTFHIZITS> 2 TH D,
BRI T—2& (X)) DEARD 4 DDEEDNSHERI N TN
DEHEINDG T LDZ W,

(1) FEORRE L & & ITHEAMICEET 2545, LYK
(Ty, trend) W5,

(2) FF-EDAME L - TIEERT 257, 1HEREH (Cy,
cycle) L\,

(3) MM UK (Z=H0) ([CHIHIRICBIER S N5 ZFE D,
FHiZE) (S, seasonality) X\ 9,

(4) (1) ~ (3) Ik o THHINLRVE D, AHAIEE) (1,
irregularity) &\9,

Tihbb, X, I,

MERETIV . X, =T, +Cy + S + I
721,

FERET I 2 Xy =Ty x Cy x S x I

LRIND,

ZOHHE iR RRINDARET Tu—F LR, ZDT 7
O—F TIEENTNOLFZ2REML, Tho2HBATS
LKV RERIIOEH OB EED, FHIZHHT 2,
D07 Tu—FTIE, EEAHI=XLOHBZNE S (HIZ
1, RFFOHRINE ) 12 OWTOHERIZIBEE LA,

E7z, WERAT — X OERGERZHERKICHETL, T—&
DHER I N/ RN EZHS ML, ZOREEIZED WY
TPHREEITOHGEDIZEZIONS, TDXIBRBHEHE
% R 5458 (time series analysis) &\N5, Z DA
BB AR J1 = X L OBERIKE FIZ DWW T ORERIZBE &
L7,

55

13.1 =HZEH

FHIFARF AT — X (seasonally adjusted data) : JFR%]
(BHZHGRAONT — X DRG] »oFHLH % & DR
Wiz F—4&

FHIFABE AT — X B AFT 2R Rk — BESEEE
(moving average) : 1 £ DT — X &2 EHT L5 LITLD
ZHZAHE 2 RET 5,

BEELEOLMEIT & 5 t OBHREEE v, T,

BRT—4 OEHAE
vi=3(
(t—-0.5) HIDOFHITHEME  (¢+0.5) HOFHITHEEAHE

¢ Wl D= HiFA B AE

1
=51 (Xw—ﬁ +2(Xes+ -+ Xegs) + Xt+6>

1
(Xe—6 + -+ Xegs) + 5 (Xes + -+ Xt+6)>

PUE T — & OFHAE

1/1 1
Y, = 5(1()(,5_2+-"+Xt+1)+Z(Xt—1+"'+Xt+2))

(t—0.5) SO FHIFEME  (t+0.5) FADFHIFHEME
+ WD ZEHEEAE

1
=3 (Xzf2 +2(Xp1 + X + X)) + Xt+2)

Z OBEIEE O FMEIEIC & B FHIREO R

(1) NRERHT — & DL 6 7 H OFHIFIEN T E 2w,
(2) EHFEMEEBZ-DIIBHTEHLE D, 51220
EHE LD VWS I E¥EEIT> TS, RRIIT —XDF
HEEZ TR, FHAZHBRSLTUEY, B@EIIZ
AL—RIZRFIDTEBERMEDD 5,
BELSHHAINTWEREDO Y VY A/ TR I N

I AJwik (X11, X12-ARIMA) 1%, 2O XS BKEH
U TRIFE S - TR

L2V K

BRI T — 2 DfEREA LGB & 2REl T 5 AEE LT, b
L YRRy % REE D BRI R ERELCIEML L, £ OfRE % 1]
JEOFTIZ L > TRD B,

13.2



—RA
T, =a+ 3t
Za
Ty=a+Bt+yt?

RN —EDGZEITIE, RO &S KL >ThH
LY Fn 2595 (b 3RELEERT),

T; = Ae”
SEAEHL T,

logT, = A’ + bt
&9 5,

T, WX FHFEE AT -2 W5,

qul

13.3 {BEZEE)
FEITERH NS b LY RES %5 LW =25 % kD B,

C,=T,—a— Bt

BRI F— ZIZNEEI N T WA 2L, Thhe
DEIBRBEHRIZL-THERZIINTVWEIDONEHESLZ L
WKLY RLKEFHD A= XL ZIEL L5 &\ 5 ikADE
L BRINTE,

14 BRI EEREM

RERH T — X DA E M7= fER ARG 2 HHR T 5 72912,
Z DA BOERE & MEFIZR T,
BRI NTRIT — R DEL%E

{xt} = {xlax% c 7xn}
t: J: O’Ci%j_o
FINDOBLNE 2 R LHOEBEE UTRA D, IRDED
IR OES (HERBRRELITR) 25X 5,

{Xt} - {"'7X17X27"'aX’n7"'}

5t MIOBIEME ©, 1%, B 1 HOMREH X, OEBEL
Ex5B,

56

FHADHERZBII ZNZ NA A & - TRED T 61
THY, ¥, SEEdH O,

FH A OMREBIZOWT, HEIKEFEL, otz
#95,

KRS T — X DVER S N MERNRGEZH S MZT 2 8
X, TNSOMREROREEERETSZ &,
MWD, SR, X 5B OLSERIZ R 5
EEEDS5THAI,

UL, SIEROMEREBONYYE, 28E#EIT 57200
T—XIEZ OWOEEUE 1 DU LRI TE RN,

T I THERED D21, MRS IZHIN 2 SR B
Tk %,
ZDHI L U TEERDOMTE
WHOMETH S,
S9EHEMIZIRD 3 2DRIT L > THREND,

M (weak stationary) &

E[Xt] =W
V(Xy) = E[(X; — p)*] = ¢(0)
Cov(Xy, Xy—s) = E[( Xy — p)(Xi—s — p)] = &(s)

B DN, HBDEEIKGEETIC—ETH D Z L ER
LTW3,

X; & X;_ s OO (HEHSE, auto-covariance)
M2 R ORI s ICOAMTIKEFEL T VWD, oF
(HOOE) X s=0 DIFATH S Z IR,
EEMOHK AR T I LIZLD, HETARENNTA—X
D ZEKFIZHES TN TE S,

Y, SRR, HOEROHEEIZIE, AT OEARNEY, A
B, BEALSBAHWLNS,

1 n
T =— E Tt
n

t=1

n

> (=) (25— T)

t=s+1

n—s

REHET — ZITIZEHEMEEZ W T RV DEDE W,
ZOGBER, BEErL2 QUEEE L G5H5)
RR5 T — X DE B OMERERE Z R E T 2BITEIDD
AHCHMB (#%0) (auto-correlation), 5 \Wi&, a1
2"5 In (correlogram)



HOHBIXE CHDH o(s) ZHODEX ¢(0) THI - {HT
bH5,

¢(s)

¢(0)

E CAHB R R R O MR Z M OHBEREKREZRLTH Y,
ZDEIF -1 & 1 DFIzh 5,

HOMBREOekEZaL 0750205,

FHADMER ARSI A LTV B HEITIE, R
DOHEHEMHBIZTRTEr L 5,

SEERE R TP —EDEFEME  DfEREETH M
Ex¥ootoz, m7A1 b - /14X (white noise) , £
7ok, HEMEE IR,

p(s) =

BEARIZOW TR, EAEHCHBEIIRATHEINS,

14.1 BRIETILORE

14.1.1 BZEF (AR) €7/
HOAEREE TV OHEAE L AR(1) L Wb XD & 7%
EFILVTH B,

Xe=p+0Xi 1 +u

=120, w, O FER, u 1$FH0, DK 0?2 2EDETA
N A XTHSB,

AR O () O 1TIFETIVORBMEITFEN S,
FROETNVF1IIROHCEBET VTH S,

fEsRERE {X,} PEEMEEN 2912 0] <1 THRITHIE
o\ (B IFFLEBIOPNKRDOEMHIZ L >T VWD),

X, OFEE 1/ (1 - 6),

H a3 ¢(0) 1% 02/(1 - 6%),
H A58 o(s) 1% 6°9(0),
HOHEIX p(s) =0° 725,

0] <1 THBH 5, H CAHBEISAESRZ L 0 [ 1 FE
(§7mbb, s) PRINFRVZFENE S Lo>TWL,

o7

14.1.2 ®BETH (MA) T

BEITEHE SV ORARE, MA(L) L WbhBRD &S %
EFLTH 5,

Xt = p+ug +Yugq

BRI - JAXOBEEEIZE > TREI N TW5E,
X; O p T,

S 0(0) X o2(1 + 9?),

EEEE o(s) 1, s 21 DL FIZE Yo, ZThUHND
EEITFO RS,

FCMHES s 21 DL Zizid ¢/(1+¢?2), ThsoL
ZTIZ 0 2B,

AW ED S ACHED 0 12725 DABEIREEE FIL O
WTh5,

14.1.3 K UEMLRETIL

X0 BRI A T T 51218, HOER (AR) €5
VOWEE S ST T 5,

BB (MA) EFLTRATA b - ) 1 ROBBHT%
K0BEDKTA N - )4 REBD B,

5T, HEHRET IV EREFEET LV EREGLAC
mEBEFEY (ARMA) ETLVEHETLILHTE S,

Xe=p+0 X1 +02X o+ +0,Xe
+ U F P11+ PqUi—g
ZDETINE ARMA(p, q) ETIVEIER,
X &

1 BEREE AX, = Xy — Xy
2 E%B%% AZXt = AXt — AXt,]_

d PEpE2E AX, = A1X, — AdLX,
THESHZT,

AXy =p+ 00X+ BATX o+ 4+ 0,AX,
+ U+ P1Us—1 + - PgUi—g

% ARIMA(p, d, q) ET IV EIEZ,



BFRIETIILDERFIEE F 8

B ay oML T, u BWARTA N - AR B KD
2, p q ZIEAT, MEBHELRET,

EADOHCHENAZ -0l L THYEEZ O5NEE
TN (Thbb, p, d, ¢ %2&ERT B, TOHEIZIETE
BT DRNNRNTA—RE (=p+q) LIRDETINZER
T 5,

14.2

14.3 FEERERR
14.3.1 HAIR

REFART, FICEELRFFEEHERRINET VL, TV XL
7+ — 23t (random walk process) TH 5,
ENiRERE (GDP), HE, K&, vx—¥ 77145 L1F
EAEDRBERIY, TUX L Tk — 7 BERRICHED FEE
HIRITH D & VWb T3,

HERFRINDT VR - T — BRI TWENRE S
P DOMTE % BABME (unit root test) & FEE,

Z DBARME I BT B EREHRIE, ¢ AP IERS A
Wb NI &b oTWVW5,

4 \/&L\ * ’77]’“_73@*%&6;, Xl, X27 ceey, Xn 0)7%5‘]75‘,

X=Xy 1+ uy

ERBING, 72U, u lE, FH¥E, 5K 0 OO
RSB DT 5,

1O EZLDZLICL->TERBRLERELE, ZO
R 1 RO @FE (integrated process of order one)
- TWB TN, [(1) e RBI NS (ERIERE
X 1(0) EERSIND),

X, D I(d) @R ->TVWD L E, X, ~1(d) LKidT 2
ZenbhB,

ZDFEEFEMS &,

X ~I(1) <<= AX,~I(0)

EWVWSBERDD B,
ERLO I(1) #fE X, BEEHTHD I L ERT,

REWVE (£7203, SERM) OFRMI,

(i) X; DFIE—5E,

(ii) Xy DOWE 5,

(iil) Xy & Xi—y OIDER (T7mbb, AIHEDH) 13H

58

MDAEDHIMTT B,
WS ZETHb,

P Xo 28 GEfER) SIEL, #0EULRATS

Xe=Xot+ur+tug+--+u

WO ALRESND,
INERHWSE, X, DFEHEHERIL,

E[X)] =X, V(X;) =to?

kb, ¥,
Xp=Xpos Fup—sp1 +U-sp2+ - Fu
EHVWS L, X, & X, OH-SHEUL,

Cov (X4, Xi—s)
= E[(X; — Xo)(X¢—s — Xo)]
= E[(Xi—s + Up—st1 + Up—st2 + -+ up — Xo)(Xi—s — Xo)]
= E[(X;—s — X0)?]
+E[(wp—s1 + Up—st2 + -+ u) (Xi—s — Xo)]
=V(X;_) = (t—s)o?

b,
Xi o i&, WEDOEEHE (ur, ug, -+, ur_s) IIMHBEZ B
DM, FEROFEEE (us_gi1, Up_syo, - - up) EIXIEFHEHE
Thb,

PAERS,

V(X)) TR It ITIRIF L,

Cov(Xy, Xi ) BIRFEDE s 721 Th R t B IKTF
TEZEbh b,

tRREL LD L, V(Xy), Cov(Xy, Xi—s) & HITHERKIZ
5,

U7 oT, V&L - Ux—2if X, 3FEEHTH S
EWZ B,

THIT, Xy & X OMBERE (T72bb, BOHEBR
) 13,

_ Cov(Xy, Xy—)
VDV (X )

(t — s)o? _ Jt—s

T Vi =2 Vot

p(s) = p(X¢, Xi—s)




LEHRI NG,

RRINZBEMRBEENTVEES, t 2L L&,
s MRELRBIZONT, p(s) oK D EFEELTWVL
EWSHHEDD B,

ZOMEEMALT, fERIXT T 7 2O CTHEMICEA
WD B0E S 0% LT Wiz,

UL, p QR L ITEWERBROSGAED, p=1 DIk
EHIBREOL G L RRkIC, B OB EENZb D &
BRBIENHSNT WD,

U7zhi5 T, HOHBBEBORIRY S 721 TlRER @i
FEFEBELOX %2 TSI EVEBICIINETH S,
TNEEET B2 DITMHMERMEZITS 2 WBEL X
ns,

1970 FAREIZ BAMROME A FHFE S 1, A TGN
IZEEDPIEEHEPORENITOND X527z,

BUTIE, HRARGE O ik B BT 5,
X, 7 AR(1) 2

Xt = 9Xt_1 =+ Uy

IZfE->TWB T 5,

7270, w i, t=1,2,--- , niZ2WTENFNHIZ, F
B¥a, 2o ORHEIKSI LD LT 5,

HL 0 <1 THNE X, ~ I(0) THBN,

bl =1ThhF X, ZFREMBEES, X, ~ I(1) &
%5,

Rz, RFERERSITIE, BAREBNIEI=1L7RD, %
STHRIFNEI <1 LB,

Z D728, BAARMUE T2 lE 2 Thh s,
EBRIZ, MET B720121F,

AXy = X1 +uy

CERLUT, WK Ho: B =0, XNAREH Hy, : B <0
DEFREZITS 2212725 (B =60 -1 &\ BFEN
»H5),
ZDGE, B DR/ 2 BifEE
b St =1nX; 1AX;

Y t=1nX?,
&, EBROHIIEREDRN RSN T WS,
UL7zd3- T, IRfEREL Hy : B = 0D IEL W& &, BER

at

59

EtREIZRREDT, EEORELZBEHT LI LIZTE
/AN

WEMEHR t DAL, BRINSRDZ 2N TET, K
PRBROE 2 LTV B DY, t 4046 & 0 B M OHEEHE W
DAL RS TVWD I RSN T WS,

U7ehio T, BOEREHR t; 23> TEFO ¢ MR (TR
3) ZHWTHET D&, WK H, : B <0 Z@EFNEE
RUTLES>Z iz b,

SRR DE, FRIZI) B THD I b6T,
T, 1(0) B HmEEInTLE S JREELEL RZDT
H5,

BOEREHR t OO T 1 N—t > b e 58—k
NROfERE, FTORITREINTWS (BEHEH R t; DA
FEEAR n ITHRAFET 5 2 L ICHERE X)),

=
firD

BARRE
N "o2s 50 100 250 500 o0
0.01 —2.66 —2.62 —2.60 —258 —258 —2.58
0.05 —~1.95 —195 —1.95 —1.95 —195 —1.95

BRI, t; OREHE & Kb OBl L % KT 5,

B Uty OMEHED, R OGS S BH &L H K E TN,
I fAKE Hy : B =0 2BINT B Z 22k,

ZDGE, X I3HARE S DIETHERRIITH B LMW
T3,

14.3.2 REHNFER

AR DA, 4 < BIRD WA Tl ot 217 -
TR, PERBAE < D EW» & W S KR %2 15 5
NHod, ZOEFIRENFEE (spurious regression) &
IR, ZAVRHREF IR RN LR TRIE T 217 5 56 123k
FICHERMEE 25,

ROBERET N EEZ R B,

Yi=a+ BX: +uy

Y; & Xy DRD &S IZHAMRE B OIEERIFRIITH D &
35,

Yi=Y_1+e
Xi=X4 1+



72720, €, mpliE, IRTDt=1,2,---,niZD2WVWT, H
WIZHN.TH B T 5,

UEDEEDL LT, X, Y ITHEEEZRWERTH-
e UTH, ROEIBHERER/RL PN TVS,

1. WRERE B ICBET 2 ¢ fial & (¢ ) 1, BB KE
L, RERMEEARDPTV, EERZEZEE DM
IR DT, tEIFHEHETNS WMEL 2 ERETH S,
UL, #IZKERtEEZRT DD, MEL
eIz 7 B HEA D D B

2. PEMRE R? XA OBEBRL RO TERIZIED L
RETHHD, HEPITEIFTIZO0 & 1 O[S 2O/’
DIEZI S, EOISEWEIZRS S, I 1IZEWE
EWA UYL+ H B,

3. DW ¥ aissmwiie s, 34bb,
DFRWIEDRFIFEABE R H 5 L ¥l h 5,

ZDEDIZ, ELERDOEWERE, Boh-HEEkERy
5, DEDPEERODD LML TLES Z AT
DS55DTH5, ZDLIHRNDE & TIE, T/ 2 Felft
TR LI BO—BHERITIRSARNEVWS ZEBHSN
TW3,

A ERE2 T 5 7-0100F, SEEw NEWTH D
WBERH D, Tk, REITHRAR SRS & WS ERICE
BcBEd 5,

AT uy

14.3.3 HH%

Y, Xy EBICHAREE D, $habb, YV, ~I(1), X~
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