6.1 =ALZEDH : AR(L) EFIL
Vi = ¢Yi1 + &, & ~ N(O,0?)
1. Mean ofy, giveny;_1, Yo, - - -

EMdYi-1, Yi-2, - - *) = ¢Yi1

2. Variance ofy; giveny;_1, Yi_o, - - -

2

V(VilYi-1, Yi-2,-7) = o
3. Thus, Yi¥i-1,Yi2,--- ~ N(0,0%). = Conditional distribution ofy; given
Yi-1, Yt-2, - -

4. The stationarity condition is: the solution ¢fx) = 1 — ¢x = 0, i.e.,x = 1/¢,

is greater than one in absolute value, or equivalefetiy 1.
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5. Rewriting the AR(1) model,

Vi = dYi-1 + &
= ¢*Vi 2 + & + P&

3 2
= ¢ Yi-3 + €& + ¢Et—1 + (]5 €_2

1
= ¢Syt—s +é& + ¢€t—1 + - 4+ ¢S_ E_si1.

As sis large, ¢°approaches zero—=> Stationarity condition
6. For stationarity, y; = ¢y;_1 + € is rewritten as:
Vi = & + dpe1 + PG o+ -
7. Mean ofy,
E() = E(e + de1 + oo+ -7
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= E(&) + ¢E(&-1) + ¢°E(6-2) + --- =0

8. Variance ofy;

V(W) = V(& + de1+ d*6 2+ -+

= V(&) + V(de&-1) + V(¢2€t—2) + -
2

¢2

=1+ ¢*+ ¢+ ) = (i-

1

2

9. Thus, % ~ N(0. 7
—-p

). = Unconditional distribution of

10. Estimation of AR(1) model:

(a) Log-likelihood function
T
log f(yr, -+, y1) = log f(y1) + " 10g f (Vlye-1 -+, y)
t=1
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2

1 1 o 1
=plo0@n -3 'Og(l ¢2) gy ¢2)yi
T - 1

5 (2n)——log(02>——2<yt OYe-)’

= —% l0g(2r) - ~ 5 109(e) - ; '°9(1L¢2)

1
20_2/(1 ¢2) 2 2 Z(yt ¢Yt l)

Note as follows:
1 exp(— 1
\2ro2/(1 - ¢?) 20%/(1 - ¢?)

f(YelYio1, - -+, Y1) = eXp( 55— ¢yt_1)2)

fly) = Yf)

1
V2ro?
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0logf(y-|-,...’y1)_ T1 1 LT N
do? 202 * 204/(1 - ¢2)y% + 204 tZ;(Yt - Y1) =0
alogf(yT?ayl) ¢ (b 1 T
- + Y+ — > (i~ Y)Y =0
a¢ 1—¢2 0'2 0-2 ;

The MLE of ¢ ando? satisfies the above two equation.
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6.2 mAEDH : RIBEDE & THRBADHERE : €D 2

Vi = X8 + U, U = pU-1 + €, & ~ N(0, %)

Log of distribution function of

)
log f(ur, -+, s) = log f(up) + » log f (Ulu1,- -+, Y1)
t=1

1 1 o? 1 )
= —élog(Zyr)— Elog(l 2)— 0'2/(1—p2)u1

T-1 T

-1 a1 X
———log(2) - — Iog(a)—;;(ut—put_l)

T T 2 } 1
=-3 log(2r) > log(c?) > IOg(—l—pZ)

1 1 v
_ 2 _ z : PSR
202/(1-p?) "7 252 o (U = pti-2)
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Log of distribution function ofy;

|Og f(yT’ e 9y1)
T
=log f(ys) + ) log f(yily: 1, -+, Y1)
t=1

(o

1 1
=-3 log(2r) — > Iog(1

_E log(2r) — T-1
2
T T o 1 1
=-3 log(2r) — 5 log(c°) — > Iog(l_p
where
V1-p2y, fort=1, .
Y =
Yo —pY-1, fort=23,---T,
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—pz) ~02/(1-p?)

T

t=2

-

(y1 — XuB)?

t=2

1 T
;|- 50 04 - X8

V1-p2X, fort=1,

Xt — pXi-1,

fort=2,3,---

5—log(e®) - % (6= Xp) = plyia - ><t-1ﬂ))2



log f(yr,---, Y1) is maximized with respect i6, p ando?.

#EH : OLS, AR(1), AR(1)+X

StataSEZ 27V v 7

@ T —XORE

[Datal [Data Editor) % jER

Excel 25T — XD I — )
123,456 2 WS EATAL, 123456 DESIZTAVDBRWERIZHRET S Z &,
i TERX el OLIAT [RAHR) DX TD [ %8
F—X %1% varl, var2, var3, ... &R5DT, HENIEEHE

@® command DFIZa~ Y K%E AN

WziE, Y=a+B X+Y Z T, a, B, v %ZfTTHL ,
lreg Y X Z] V&R—V

ERATT B, FERIE results OffIZHS

Y, X, Z DPERAIFT—2 DL &,
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[gen t=_n| Y &X—Y
[tsset t] Y &X—V B
%tg KR T —RE2FoTNVWIEWVWSI I LEEST 5, t JMEOAFTTHHDRN,
l[reg Y X Z] V&—V
(\_)_bé—éo
l[dwstat] Y X —> )
ETBHE, X—ErU N VAT IINS,

757120\ T :

scatter Y X] V&X—>2
L9 5L, BX, Mty ons I 7,

line Y X time] Y X — )
LB E, il time, WX & YD T 7,

® 2%&E

fEFE L, PR SEHL, AKVEIERT,  fRH E}%

FStata CTrFEZFFAMI (2007 4E IRV T 7 ERE \2,940

@ 7 —X: [UARH (1995) TFHERFZE] OBAEE]

t x V¥
110 6
212 9
3 14 10
4 16 10
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@ HiJIRER

. gen t=_n
. tsset t
. regy x
Source | SS df MS Number of obs = 4
————————————— o FC 1, 2) = 7.35
Model | 8.45 1 8.45 Prob > F = 0.1134
Residual | 2.3 2 1.15 R-squared = 0.7860
————————————— o Adj R-squared = 0.6791
Total | 10.75 3 3.58333333 Root MSE = 1.0724
y | Coef. Std. Err. t P>|t] [95% Conf. Intervall
_____________ +________________________________________________________________
X | .65 .2397916 2.71 0.113 -.3817399 1.68174
cons | .3 3.163068 0.09 0.933 -13.30958 13.90958

. arima y, ar(l) nocons

(setting optimization to BHHH)
Iteration 0: log likelihood = -10.213007
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Iteration 1: log likelihood = -9.8219683
Iteration 2: log likelihood = -9.7761938
Iteration 3: log likelihood = -9.6562972
Iteration 4: log likelihood = -9.5973095
(switching optimization to BFGS)
Iteration 5: log likelihood = -9.5850964
Iteration 6: log likelihood = -9.5799049
Iteration 7: log likelihood = -9.5770119
Iteration 8: log likelihood = -9.5770099
Iteration 9: log likelihood = -9.5770099
ARIMA regression
Sample: 1 - 4 Number of obs = 4
Wald chi2(1) = 101.94
Log likelihood = -9.57701 Prob > chi2 = 0.0000
I OPG
y | Coef. Std. Err. z P>|z]| [95% Conf. Intervall
_____________ +________________________________________________________________
ARNMA |
ar |
L1. | .9759129 .096657 10.10 0.000 .7864686 1.165357
_____________ +________________________________________________________________
/sigma | 1.812458 8837346 2.05 0.020 0803696 3.544545

Note: The test of the variance against zero is one sided, and the two-sided
confidence interval is truncated at zero.
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. arima y x,ar(l)

(setting optimization to BHHH)

Iteration O: log likelihood = -4.3799561
Iteration 1: log likelihood = -4.3799068
Iteration 2: log likelihood = -4.379678
Iteration 3: log likelihood = -4.3796767
Iteration 4: log likelihood = -4.3796761

(switching optimization to BFGS)

(backed up)
(backed up)
(backed up)
(backed up)

(backed up)

Iteration 5: log likelihood = -4.3796757
Iteration 6: log likelihood = -4.3235592
Iteration 7: log likelihood = -4.2798453
Iteration 8: log likelihood = -4.2471467
Iteration 9: log likelihood = -4.239353
Iteration 10: log likelihood = -4.2384456
Iteration 11: 1log likelihood = -4.238435
Iteration 12: 1log likelihood = -4.238435
ARIMA regression
Sample: 1 - 4
Log likelihood = -4.238435
OPG
y Coef Std. Err

Number of obs = 4
Wald chi2(2) = 1001.98
Prob > chi2 = 0.0000
P>|z| [95% Conf. Intervall]



|
x | .635658 .0583723 10.89 0.000 .5212505 .7500656
_cons | .6512199 . . . . .
_____________ +________________________________________________________________
ARMA |
ar |
L1. | -.5631492 2.177484 -0.26 0.796 -4.830939 3.704641
_____________ +________________________________________________________________
/sigma | .6656358 .7509811 0.89 0.188 0 2.137532

Note: The test of the variance against zero is one sided, and the two-sided
confidence interval is truncated at zero.
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