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éoﬂt a7t AAsHA Exfst= A AT 4 (Step function)2tal ottt

(b) P T A”olg &ubr AP UL, UoA AEo: &abb WAl 9g. AAES
(Indlcator function)®E+= = ASH~(Pulse function)2}al gt
() m’ © LAZIINT, ~ Tp)oll= AL &7t 9, YAl Al-o= gupt Qs 49
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(1) 23 1(Step function)
fi=wB bSt(T)
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of AARY Fjo] YoH, bRAMZNHE AR o] wak 3712 AR et
AU Fefobs o Fep).

(2) 28 2(Delayed step function)
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(4) 23 4(Decayed pulse function)
w

— bp (T)
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(5) 23 5
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Example) 2 Al 3|4

(1—-B)(1—B"%(Z, — —=—BS,")

1
(1—oB"
(1—B)= 1& #H22 1% 7oz, (1—BY)2e AR aH22 1% Zolt}. Z= 9 A E=

=6, +

672 olo] & 3]
1= 5BBS o 7jd9] &Ejo]H, Step function FHE)
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Zol B7t EAIsteZ g 7H9) AlAFE R UEREES (O7IME 271 At olmz T 27))

w

ojuaict. 3 gimel —— e Jiuel YEE ojuldch A Hlg =Y 20 sdstol
1
%, AYaart eyl 94 250z f™ste JEHIE UG TetA LdAGo] ol2igt
1
MAFERS Wiy 2gAS AFalotH 0, +————¢° 2ol AEY ARIMA 28g 7HX|&
(1—oB")
Ag & 4 ek
3. arimax(){TSA}
( &A&] - https://slides.com/tonyg/intervention-analysis#/ )
Examine separately at the parts before and after the level shift. Let:
There are in total 400 time-paints. Select the first 190 and the last 1 #2200
190 observations. =
"0 <200

=

o

t
10

@ |
’M\IW“AM\ \W't w \J Pﬂ W | Our model is:
; : ; : : =Y + 0ol + i 3513 :

stranage., nodel <—arin:

1. The arimax(){TSA} command works like the arima command, but allows

inclusion of co-variates.

2. The argument xtransf is followed by a data frame.

3. in which each column correspond to a co-variate time series (same number of

observations as Y_t).

4. Data frame : 1x(seq(strange)>=200)

5. Transfer is followed by a list comprising one two-dimensional vector

(comprise v.7L4 &)
6. for each co-variate specified by xtransf.

7. list(c(0,0)) implies that the co-variate shall be included as it stands (no lagging,
no filtering).
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1-01B—0o>B%...—0,. B

8. ¢(r,s) where both r and s are > 0 will enter the term

So, ¢(0,0) gives ¢,l;, which means basic step function like the below plot.

o 4 Jl|“| ikl ’n"'i“u LU g '.J,
s O L AR
g o AL _..!' I]l L [l '.L ! l Lk -!I_.-_l_.h :t_i-l,”!‘ Il !“ | 1” l 'Y l ’ !

= ‘Hl i | '|rr-| ITI'I Hl “ [tl‘llr |

Fun examples)

% 6(B)

it's like decayed pulse function. That is, Zt—z =

1—wB
-> transfer=list(c(1,0)))

#Looks like I(1)

#estimate intervention analysis

mod.2 <- arimax(bush$approve, order=c(0,1,0), xtransf=bush$s11, transfer=list(c(1,0)))
mod .2
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3. 24 o5 9 J7|& ARIMAR Y3} v|wH7t
3.1 4849
O =y Bt % o5
RMSE MAE MAPE ACF1 H| 11
ARIMA DE 22
57642 .81 41483.77 3.8978 0.0049
(1,1,0)(2,0,0)[12] ol
Regression with auto.arimal()
ARIMA(1,0,2)(2,1,0)[12] 413745 30818.69 2.8506 -0.0095 2 24
errors A
HYolH
Regression with
AlE At=EE
ARIMA(2,0,0)(2,1,1)[12] 36409.35 26952.37 2.4852 -0.0322 .
errors ol gt
a4 2
Heo g 10ur) g=

ARIMA(1,1,0)(2,0,0)[12]
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Regression with ARIMA(1,0,2){2,1,0)[12] errors
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O AQE 994 A
@D auto.arima()2 zt4 ZH-st 2§

(Regression with ARIMA(1,0,2)(2,1,0)[12] errors)

Estimate Std. Error z-value Pr(>|z|)

arl 0.929 0.043 21.498 <2e-16
mal -0.430 0.094 -4.592 <2e-16
ma? 0.091 0.085 1.064 0.287

sarl -0.598 0.085 -7.066 <2e-16
sar? -0.382 0.086 -4.430 <2e-16
drift 2717.976  1422.078 1.911 0.056

xreg 1.606 0.146 10.981 <2e-16

~ id 'k (xreg)= o3t
@ 7HY O|™AI™ R=RF O| 8510 2t AP 2y

(Regression with ARIMA(2,0,0)(2,1,1)[12] errors)

Estimate Std. Error z-value Pr(>|z|)

arl 0.541 0.077 7.018 <2e-16
ar2 0.313 0.080 3.914 <2e-16
sarl 0.084 0.093 0.899 0.369
sar? -0.118 0.109 -1.080 0.280
smal -1.000 0.206 -4.863 <2e-16
drift 1590.000 472.946 3.362 0.001

xreg 1.495 0.146 10.250 <2e-16

w2t xreg)= oISt




3.2 459

O =3 ¥t 2L A5

RMSE MAE MAPE ACF1 H| 11
DE X8
ARIMA(1,1,2)(2,1,0)[12] 14027.39 10434.68 2.755 -0.0075 ole
o
Regression with auto.arimal)
ARIMA(2,0,2)(2,1,0)[12] 13704.79 10228.74 2.706 -0.0396 2 2
errors A
7ol
Regression with
A7 2pR0H
ARIMA(0,1,2)(1,1,0)[12] 15458.44 11675.21 3.0862 0.0195 0|.25t0f
[e)
errors e A

4a0 2= 104z gz
ARIMA(1,1,2)(2,1,0)[12]

2010

Regression wil

= 101z o=

4o
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O AMYas 2o A%

@D auto.arima()2 x4 A%

(Regression with ARIMA(2,0,2)(2,1,0)[12] errors)

Estimate Std. Error z-value Pr(>|z|)

arl 1.954 0.028 70.867 <2e-16
ar2 -0.960 0.027 -34.898 <2e-16
mal -1.788 0.047 -38.020 <2e-16
ma2 0.847 0.043 19.570 <2e-16
sarl  -0.704 0.080 -8.844 <Z2e-16
sarZ2 -0.381 0.085 -4.499 <Z2e-16
drift 1074.336  547.831 1.961 0.050

xreg 0.017 0.051 0.326 0.744

Y At (xreg)= S-OJTAl ZITT.

@ Y OIFAIY AFEDF 0| 3t0] Ah4 A%

st &

4
O

(Regression with ARIMA(0,1,2)(1,1,0)[12] errors)

Estimate Std. Error z-value Pr(>|z|)

mal -0.842 0.086 -9.760 <2e-16
ma2 0.202 0.084 2.397 0.017
sarl -0.489 0.077 -6.318 <2e-16
xreg 0.175 0.068 2.568 0.010

Y EHxregls SOISH.




RMSE MAE MAPE ACF1 H| 11
. . 2= A=
ARIMA(0,1,0) with drift 4917.496 3377.123 7.2409 -0.075 ole
o
. . auto.arimal)
Regression with )
4843.802 3411.361 7.2695 -0.1012 2 2
ARIMA(0,1,0) errors 424
= O
7ol
Regression with
Al 2tEoH
ARIMA(1,1,0)(2,0,0)[12] 4701.725 3221.206 6.8906 -0.0069 .
errors ol &=io
A4 A%

Oe+00 1e+05 2e+05 3e+05 4e+0s Oe+00 1e+05 2e+05 3e+05 4e+05

Oe+00 1e+05 2e+05 3e+05 4e+ds

gy 2= 10uz gz
ARIMA(D,1,0) with drift

|
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By 2 100z g
Regression with ARIMA(0,1,0) errors
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T T T T
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goe gz 104z oz
Regression with ARIMA(1,1,0)(2,0,0)[12] errors
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O AQE 994 A
@D auto.arima()2 zt4 ZH-st 2§

(Regression with ARIMA(O,1,0) errors)

Estimate Std. Error z-value Pr(>|z|)

drift  599.395 405.656 1.478 0.140

xreg 0.206 0.098 2.101 0.036

NG Ef(xreg) = S-olaNT.
@ WY O AtREF O] B3f0| s AHSH 2

(Regression with ARIMA(1,1,0)(2,0,0)[12] errors)

Estimate Std. Error z-value Pr(>|z|)
arl -0.063 0.087 -0.721 0.471
sarl 0.062 0.081 0.760 0.447
sar? 0.245 0.085 2.900 0.004
xXreg 0.230 0.095 2.421 0.015

S N d =2 ak(xreg)= 723t



