MNATIONAL RESEARCH
UNIVERSITY

JleKumna no skoHomeTpuke Ne5,
moaynb 4

MopagenupoBaHue Ce30HHOCTU BO BPEMEHHDbIX
pApax

JlemuaoBa
OJibra AHaroJibeBHa
https://www.hse.ru/staff/demidova_olga
E-mail:demidova@hse.ru
11.05.2021

Demidova Olga, HSE, Moscow, 11.05.2021

www.hse.ru




MnaH nekuuun

1) Moaeaun ARIMA ¢ ce30HHOCTBHIO
2) Moagean SARIMA

3) Ownenka mogejeit SARIMA B makere STATA

4) MoaeaupoBaHue Ce30HHOCTH B nmakere Eviews



3
X
3
Sg_
!
g
8

3

| | | | |
1948m1 1950m1 1952m1 1954m1 1956m1
date

I'padux aBuanepeBo3ok nmaccaxxkupos B CIIIA

T
1958m1

T
1960m1



reg air t bl2.m

Source SS daf MS Number of obs = 144
F(12, 131) = 236.46
Model 1967224.17 12 163935.347 Prob > F = 0.0000
Residual 90819.9923 131 693.282384 R-squared = 0.9559
Adj R-squared = 0.9518
Total 2058044.16 143 14391.9172 Root MSE = 26.33
air Coef. Std. Err. t P>|t| [95% Conf. Intervall]
t 2.660329 .0529682 50.23 0.000 2.555546 2.765113
m
1 9.180288 10.76506 0.85 0.395 -12.11557 30.47615
2 -.2300408 10.76232 -0.02 0.983 -21.52049 21.0604
3 32.2763 10.75985 3.00 0.003 10.99075 53.56184
4 26.53263 10.75763 2.47 0.015 5.251474 47.81379
5 28.6223 10.75567 2.66 0.009 7.345014 49.8996
6 65.79531 10.75398 6.12 0.000 44.52137 87.06924
7 102.8016 10.75254 9.56 0.000 81.53055 124.0727
8 99.89132 10.75137 9.29 0.000 78.62254 121.1601
9 48.56432 10.75046 4.52 0.000 27.29735 69.83129
10 10.07066 10.7498 0.94 0.351 -11.19502 31.33634
11 -26.33967 10.74941 -2.45 0.016 -47.60457 -5.074769
_cons 54.32765 8.651184 6.28 0.000 37.21355 71.44176

Bruirouenue Habopa 1aMMHU-TIepeMEHHBIX (B IAHHOM CJIy4yae IJIs1 KaXKI0ro
Mecsilia, KpoMe OJHOI0)



resid

predict resl,

dfuller resl

Dickey-Fuller test for unit root Number of obs = 143
Interpolated Dickey—-Fuller
Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -4.474 -3.496 -2.887 -2.577
MacKinnon approximate p-value for Z(t) = 0.0002
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. reg air t Ll12.air

Source SS df MS Number of obs = 132
F(2, 129) = 3362.44
Model 1714110.76 2 857055.378 Prob > F = 0.0000
Residual 32880.9644 129 254.891197  R-squared = 0.9812
Adj R-squared = 0.9809
Total 1746991.72 131 13335.8147 Root MSE = 15.965
air Coef. Std. Err. t P>\t [95% Conf. Interval]
t .0448647  .0928653 0.48 0.630 -.1388715 .2286009

air
L12. 1.057987 .033313 31.76  0.000 .9920765 1.123898
_cons 13.02969  3.780029 3.45  0.001 5.550815 20.50857

N ucnosb3oBanue Y(-12)



. predict res, resid
(12 missing values generated)

. dfuller res
Dickey—-Fuller test for unit root Number of obs = 131

Interpolated Dickey-Fuller —mM8M
Test 1% Critical 5% Critical 10% Critical

Statistic Value Value Value
Z(t) -4.780 -3.500 -2.888 -2.578
MacKinnon approximate p-value for Z(t) = 0.0001
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. wntestq resl

Portmanteau test for white noise

409.2973
0.0000

Portmanteau (Q) statistic
Prob > chi? (40)

. wntestq res

Portmanteau test for white noise

392.1467
0.0000

Portmanteau (Q) statistic
Prob > chi? (40)



T T T T
196091 197091 198091 1990qg1

I'padux Y = WPI (USA Wholesale Price Index)



In_wpi

3.5

T T T T
1960q1 1970q1 1980q1 1990q1
t

I'padpux In(WPI)
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Tect OQukn-dynnepa

dfuller 1n wpi, trend reg

Dickey-Fuller test for unit root Number of obs = 123

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value

Z(t) -1.937 -4.032 -3.447 -3.147
MacKinnon approximate p-value for Z(t) = 0.6352

D.1n wpi Coef. Std. Err. t P>|t] [95% Conf. Interval]

In wpi

Ll. -.0202237 .0104403 -1.94 0.055 -.0408947 .0004473

_trend .0003318 .000146 2.27 0.025 .0000427 .0006208

_cons .0713837 .0332088 2.15 0.034 .0056327 .1371348

B 12
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dfuller D.ln wpi, trend reg

Dickey-Fuller test for unit root Number of obs = 122
Interpolated Dickey-Fuller
Test 1% Critical % Critical 10% Critical
Statistic Value Value Value

Z(t) -5.320 -4.033 -3.447 -3.147
MacKinnon approximate p-value for zZ(t) = 0.0001

D2.1n wpi Coef. Std. Err. t P>|t| [95% Conf. Interval]

D.1n wpi

Ll. -.388898 .0730963 -5.32 0.000 -.5336359 -.2441601

_trend .0000246 .000029¢6 0.83 0.408 -.0000341 .0000833

_cons .002853 .0021538 1.32 0.188 -.0014117 .0071176
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UHdpopmaumoHHbIe KpuTepun Ana Bbidbopa

napamMeTpoB

1) P=1,q=1, AIC =-756.8543, BIC=-745.6055
2) P=2,q=1, -754.8543 -740.7934
3) P=1,q=2, -754.8543 -740.7934
4) P=3,q=1, -752.9963 -736.1232
S) P=2,q=2, -756.8913 -742.8304
6) P=1,q=4 -758.535 -738.8497



Mpouecc ARIMA(1,1,1)

Sample: 1960g2 - 1990qg4 Number of obs = 123
Wald chi2 (2) = 509.04
Log likelihood = 382.4271 Prob > chi2 = 0.0000
OPG
D.1ln wpi Coef. Std. Err. z P>|z]| [95% Conf. Intervall]
In wpi
_cons .0108226 .0054612 1.98 0.048 .0001189 .0215263
ARMA
ar
L1l. .8832466 .0428881 20.59 0.000 .7991874 .9673058
ma
Ll. -.4771587 .0920432 -5.18 0.000 -.65756 -.2967573
/sigma .0107717 .0004533 23.76 0.000 .0098832 .0116601

17
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. wntestq resarimal, lags(36)

Portmanteau test for white noise

32.9419
0.6148

B 18

Portmanteau (Q) statistic
Prob > chi2 (36)



NMpouecc ARIMA(1,1,4)

ARIMA regression

Sample: 1960g2 - 199094 Number of obs = 12%
Wald chi2 (3) = 333.60
Log likelihood = 386.0336 Prob > chi?2 = 0.0000
OPG
D.1ln wpi Coef. Std. Err. z P> z| [95% Conf. Interval]
In wpi
_cons .0110493 .0048349 2.29 0.022 .0015731 .0205255
ARMA
ar
Ll. .7806991 .094494¢6 8.26 0.000 .5954931 .965905
ma
Ll. -.3990039 .1258753 -3.17 0.002 .6457149 -.1522928
L4. .3090813 .1200945 2.57 0.010 .0737003 .5444622
/sigma .0104394 .0004702 22.20 0.000 .0095178 .0113609
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. wntestg resarima

Portmanteau test for white noise

Portmanteau (Q) statistic = 29.9919
Prob > chi2 (40) 0.8754
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Moaenun ARIMA n SARIMA

ARIMA(1,1,4) = additive SARIMA

Aln(wpi,) = By + pr{Aln(wpi, ;) — o} + 0161 + Os€;_4 + €
(1= p1L){AIn(wpi,) — fo} = (1 + 61L + 64L%)e;

Multiplicative SARIMA

Another way to handle the quarterly effect would be to fit a multiplicative seasonal ARIMA model.
A multiplicative SARIMA model of order (1,1,1) x (0,0, 1)4 for the In(wpi,) series is

(1 = plL){& ln(wpit) = ,8[]} = (1 e o3 ﬂlL)(l -+ ﬁLlLd)Et
or, upon expanding terms,

Aln(wpiy) = Bo + p1{Aln(wpi,) — Bo} + Orer—1 + 011600 + 01041645 + € (2)

B 21



SARIMA

A multiplicative SARIMA model of order (1,1,1) x (0,0, 1)4 for the In(wpi,) series is

(1 = plL){Alﬂ(Wplt) = Bn} = (1 + ﬂlL)(l + Hd,lLd)Et

or, upon expanding terms,

Aln(wpit) = By + pl{ﬁln(wpit] — ,3[}} + the—1 + 94?1&_4 4 ﬂ1ﬂ4j1£t_5 + € (2)

In the notation (1,1,1) x (0,0, 1)4, the (1,1, 1) means that there is one nonseasonal autoregressive
term (1 — pyL) and one nonseasonal moving-average term (1 + ;L) and that the time series is
first-differenced one time. The (0, 0, l).;l indicates that there 1s no lag-4 seasonal autoregressive term,
that there is one lag-4 seasonal moving-average term (1 + 64 ;L*), and that the series is seasonally
differenced zero times. This 1s known as a multiplicative SARIMA model because the nonseasonal
and seasonal factors work multiplicatively: (1 + 6,L)(1 + 9,1,1[/4). Multiplying the terms imposes
nonlinear constraints on the parameters of the fifth-order lagged values; arima imposes these constraints
automatically.

B 22



SARIMA c KkBapTanbHbIMU AaHHLIMU

To further clarify the notation, consider a (2, 1,1) x (1, 1,2)4 multiplicative SARIMA model:
(1= p1L = poL?)(1 = pa 1 LYAAsze = (1461 L)(1 4 04 1 L* + 042L%)e, (3)

where A denotes the difference operator Ay; = y; — y;—1 and Ag denotes the lag-s seasonal
difference operator A,y; = 1 — 9. Expanding (3), we have

Bl

Zt = P1%t-1 1 P2%1-2 + P4, 1%t-4 — P1P4,1%-5 — P2P4,1%—6

+ 01611+ 011600 + 0104 165+ 01068 + 01012610 + €

where
it = A'Aalzt = A(Ef. - zt-d) — &t —4-1— (zt-d = Ef.-ﬁ)

and z; = Yy — X3 if regressors are included in the model, z; = y; — [y if just a constant term is
included, and z; = y; otherwise.

B 23



Oowun Bupg multiplicative SARIMA

More generally, a (p.d,q) x (P, D, (), multiplicative SARIMA model is
p(L7)p,(LP) AL AP 2, — 6(L")0,(L)e,

where o . .
P(L")=(1—psaL® — psal® — - — p, pL"7)

O 0ER) =1 8,5 L% 40, s TR e 4 §, 5 TR%)

p(LP) and O(L?) were defined previously, A% means apply the A operator d times, and similarly
for A” . Typically, d and D will be 0 or 1; and p, ¢, P, and ) will seldom be more than 2 or 3. s
will typically be 4 for quarterly data and 12 for monthly data. In fact, the model can be extended to
include both monthly and quarterly seasonal factors, as we explain below.

If a plot of the data suggests that the seasonal effect is proportional to the mean of the series, then
the seasonal effect is probably multiplicative and a multiplicative SARIMA model may be appropriate.
Box, Jenkins, and Reinsel (2008, sec. 9.3.1) suggest starting with a multiplicative SARIMA model with
any data that exhibit seasonal patterns and then exploring nonmultiplicative SARIMA models if the
multiplicative models do not fit the data well. On the other hand, Chatfield (2004, 14) suggests that
taking the logarithm of the series will make the seasonal effect additive, in which case an additive
SARIMA model as fit in the previous example would be appropriate. In short, the analyst should
probably try both additive and multiplicative SARIMA models to see which provides better fits and
forecasts.

B 24



SARIMA ¢ MecAYHbIMU OAaHHbIMU

Alrline Passagars (1949-1990)
20 300 400 500 a00
| |

100
|

I I
0] 50 100 150

I'padux Y = AIR = yucio naccaxupos ¢ 01.1949 no 12.1960
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SARIMA ¢ MecAYHbIMU OAaHHbIMU

I'paduk In(AIR)
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SARIMA ¢ MecAYHbIMU OAaHHbIMU

One of the most common multiplicative SARIMA specifications is the (0, 1, 1) x (0, 1, 1)y “airline”
model of Box, Jenkins, and Reinsel (2008, sec. 9.2). The dataset airline.dta contains monthly
nternational airline passenger data from January 1949 through December 1960, After first- and

seasonally difterencing the data, we do not suspect the presence of a trend component, so we use the
noconstant option with arima:

B 27



. arima lnair,

arima(0,1,1)

sarima(0,1,1,12)

(setting optimization to BHHH)

Tteration O:
Tteration
Tteration

Tteration

S W N R

Tteration

log
log
log
log
log

likelihood
likelihood
likelihood
likelihood
likelihood =

(switching optimization to BFGS)

223.8437
239.80405
244 .10265
244 .65895
244.68945

noconstant

Tteration 5: log likelihood = 244 .69431
ITteration 6: log likelihood = 244 .69647
Iteration 7: log likelihood = 244 .69651
Tteration 8: log likelihood = 244 .69651
ARIMA regression
Sample: 14 — 144 Number of obs = 131
Wald chi2 (2) = 84.53
Log likelihood = 244 .6965 Prob > chi2 = 0.0000
OPG
DS12.1lnair Coef. Std. Err. Z P> | z | [95% Conf. Interval]
ARMA
ma
Ll. —.4018324 .0730307 -5.50 0.000 —.5449698 —.2586949
ARMALlZ2
ma
Ll. -.5569342 .0963129 -5.78 0.000 —-.745704 —-.3681644
/sigma .0367167 .0020132 18.24 0.000 .0327708 .0406625
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SARIMA ¢ MecAYHbIMU OAaHHbIMU

0BG
DS12.1nair Coef. S3td. Err. z P>|z| [G5Y Conf. Intervall
ARMA
ma
Li. =. 4018324 0730307 -5 .ED 0.000 -, 5440508 -. 25860490
ARMA12
ma
L1i. -.55gg342 .0963129 -5.78 0. 000 -. 745704 -.3681644
Jeigma 0387167 .0020132 18.24 0.000 0327708 .0408625

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

Thus our model of the monthly number of international airline passengers is

AAolnair; = —0.402¢;_1 — 0.557T€;_10 + 0.224€;_17 + ¢
ag=0.037

In (2), for example, the coefficient on €; ;4 1s the product of the coefficients on the €; 1 and €;_jo
terms (0.224 =~ —0.402 x —0.557). arima labeled the dependent variable DS12.1nair to indicate

that it has applied the difference operator A and the lag-12 seasonal difference operator Aj2 to
lnair
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Generate by Equation...
Generate by Classification...
Resample...

Interpolate...

E] g
4 ¢
B i
[
B 1
B
£ 1

Seasonal Adjustment
Automatic ARIMA Forecasting...
Forecast averaging...
Exponential Smoothing
Hodrick-Prescott Filter...
Frequency Filter...

Make Whitened...

Make Distribution Plot Data...

N Series: CPI Workfile: DATA:TimeSeries_Estimation\ | — | =X

View Proclobject[ Properties H Print[ Namel Freezeﬂ Default e ﬂ Sortl Edit+_-"-l Smpl+/- Iﬁ

/12 - 13:25 ' A
Desktop\Mira\Mira_All_Files\Tut...

Census X-13...
Census X-12...
TRAMO/SEATS...

STL Decomposition...
MoveReg...

Moving Average Methods...

Add-ins

1961M02

_1961M03
1961M04

1961M0O7
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MoaenupoBaHue Ce30HHOCTU B nakete Eviews

¥-13 Options .

= Variables
@ tone
X-13 built in regressors L keg
User defined regressars (" Box-Cox P !
i Automatic outiers
=) ARIMA 5
e (7 Auto (None | Log)
;. Estimation
| Forecast
(=) Seasonal Adjustment
Method
= Cutpist
Cutput




Command l Capture J

View I Procl Objectl Properties i Print l Namel Freezel Default

~ ! Sortl Edit+j—l Smpl+/- I Adjust+,f—l Label+/- lWide+/—ITitlel San

1960MO1

1960M02
1960M03
1960M04

1960M05

1960M06

1960M07
1960M08
1960M09
1960M11
1960M12
1961M01

1961M02

1961M03
1961M04
1961M05

1961M06
1961M07
1961M08

1961M089

1961M10

1961M11
1961M12
1962M01

Lastu

pdated: 12/06/12 - 13:25

Imported from 'C:\Usé¢

29.370
29.410

29.410
29.540
29.570
29.610
29.550
29.610
29.610

29.750

29.780
29.810
29.840
29.840
29.840
29.810
29.840

29.840

29.920
29.940
29.980
29.980
29.980
30.010

STL Decomposition

Cycle specification
Periodicity: |12 ~ Enter an integer for the number of periods

per cycle.
(e.g. 12 for monthly data)

Polynomial degree Output series

Season: 0 v | Season: ;'cp'i'_sa-f_'
Trend: 1 Trend: cpi_trend
Filter: 1. | Adjusted: cpi_sa

Forecast length: (leave |

Smoocthing window blank for none)

X

(Odd integers only) [] Display seasonal diagnostics
= h
Season: |35 o
_ Iteration control
Trend: 19 Inner (smoothing): [5
Eilter: 13 Quter (robustness): | 15

Estimation sample
1960M01 2011M12

30.040

I e 1 =

\Tutorial10_Data\Tut
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Eviews
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STL Decomposition B nakeTte Eviews

Cﬂmmand iCapture |

View | Proc Dbje::tISave Snapshot | Freeze Details+;’—E
Range: 1960M01 2011M12 -- 624 obs
Sample: 1960M01 2011M12 -- 624 obs

(Bl C

M cpi

M cpi_sa
M cpi_saf
M cpi_trend
M ip

M m1

M resid

M series01
b thill




File Edit Object Wiew Proc Qui Options Add-ins Window Help

Workthile: AIRLINE - (chusersholgavdesktophai

<

~ [ sort] Edit+/- [ Smpl+/- [+

View ~— » D . .
A Series: PASSENGER  Workfile: AIRLINE:Airline\
San | View | Prc}c:l Obje:::tl Properties l Printl Namel Freeze l Default

Generate by Equation...

[E] ¢

=1 ¢ Generate by Classification... ¥9S - 21:48 L

% ; 194 Resample... I

Lol g 194 Interpolate...

e | 1

=N % Seasonal Adjustment |

B4 T 194 Automatic ARIMA Forecasting...

— : L

3 194 Forecast averaging...

Bl 194 Exponential Smoothing | Simple Exponential Smoothing...
184 Hodrick-Prescott Filter... ETS Exponential Smoothing...
L Frequency Filter...

154 - L
194 Make Whitened... |
194 Make Distribution Plot Data... |
195 .

o5 Add-ins > |

walli 1950MO03 141.0000

1950MO4 135.0000
1950MOS 125.0000
1950MOE 149.0000
1950MO7 170.0000
1950M0O8 170.0000 o
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JKCNoHeHUunaribHoe crraXXmBaHue

Ipocreias Moae/b IKCIIOHEHIUAJIBLHOTO criiakuBanus (Holt, Winters)
Yigrp = a¥y + (1 — a) Yye-q,
Yi 41|t - NPOrHO3 Ha MOMEHT t + 1, caenaHHbIN B MOMEHT t.

?i Eigivs

File Edit Object View Proc Quick Options Add-ins Window Help

ECommand [D Capture J

=3[
; Exponential Smoothing x
Vie = S = c e o = |
Ra B Series: PASSENGER Workfile: AIRLINE: Airline\ ‘ = ”EIi
Sar lViewl ProcIObjectl Properties]Printl Name]Freezel Default 5 Snf Smoc.:thlng etho # of params Bt sen s
@_ \ | | (O single 1 | passensm
= Last updated: 01/22/99 - 21:48 | O Double 1 Series name for
= ¢ (®) Holt-Winters - No seasonal 2 smoothed and
®1 1949MO1 112.0000 () Holt-Winters - Additive 3 forecasted values.
i ¢ 149M02 118.0000 () Holt-Winters - Multiplicative 3 L
% I 1949M03 | 132.0000 Estimation sample
= ﬁ 1949M04 129.0000 ) 1949m01 1960m12
4 1949M05 121.0000 Smoothing parameters
¢ 1949M06 135.0000 | | | Alpha: |E Forecasts begin in
B¢ 1949M07 148.0000 [ | | (mean) Enter number period following
1949M08 148.0000 Betar  [p | ooween 0 estimation endpoint.
1949M09 136.0000 (trend) | it
1949M10 119.0000 Gamma: [E ’ e ot
1949M11 104.0000 (seasonal) 12
1949M12 118.0000
1950M01 115.0000
1950M02 126.0000 _ _ _ Cancel
€ ?  1950M03 141.0000
1950M04 135.0000
1950M05 125.0000
1950M06 149.0000
1950M07 170.0000
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JKCNoHeHUunaribHoe crraXXmBaHue

CoBpemennasi Han0oJ1ee monyJasipHasi Mmoaedb: ETS (Error-Trend-Seasonal)
« Ommbka u;, ~ N(0; 02).

Haxkion nuHnn TpeHaa, b;, CKOPOCTD pOCTAa IIOK43aTENd, OUNIIEHHOI0 OT CE30HHOCTHU

by = b;_y + Bu,

Ce3oHHad npubdaBKa, s;
St = St_12 + YUy

YpoBeHb, OUNIIIeHHBIN OT Ce30HHOCTU MMOKa3aTelb, {;

by =4 1+ by + oy

HaGaromaeMblil moKa3artedb,
Y= 14+b 145 19+

IlapameTpsl a, B, ¥ oneHuBaroTcA ¢ noMoubo MMIL
Jlexnua b. /lememeBa o mogenu ETS:  https://www.youtube.com/watch?v=H_A8nKaTCKg
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JKCNoHeHUunaribHoe crraXXmBaHue

700

600 -

500

400 -

300

200 -

—— PASSENGER
—— PASSENSM

NACCI AT ORI

CpaBHeHue pe3yJibTaTOB OLICHUBAHUS: CHHUM LBET — MCXOAHbIN psax, Kpacubii — Holt-
Winters, 3ejensblii - ETS
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Hodrick—Prescott filter

{13 a0e Up af atrend companent , 3 cyclcal component ¢, and an eror companente; suchnaty, =n, +¢ +¢ Hienan alequately chosen, posiive valle of A,
there 15 & {rend component that il solve

I T=|
i ) (- +4), (5 -1)- 3
=1 t=]

ariginal Hodrick and Prescott values far A

100 for annual data
A= 1,600 for quarterly data
14.400 for monthly data



Hodrick—Prescott filter

[E]command l Capture ]
View ProcIObjectIPropertieslPrinthamelFreezelDeiaurt A% ISDrtlEdit+/—lSmpl+/—lAdjust+/—lLabel+,’—IWide+

Generate by Equation... |
/12 - 13:25
Desktop\Mira\Mira_All_Files\Tutorial10_Estimation2\Tutorial 1

— Generate by Classification...

Resample...
196 Interpolate...
% Seasonal Adjustment >
“196 Automatic ARIMA Forecasting...
19 Forecast averaging...
196 Exponential Smoothing b
_196 Hodrick-Prescott Filter...
1% Frequency Filter
196 q y
198 Make Whitened...
1 Make Distribution Plot Data... |
196 .
195 Add-ins . 4
1961M02 29.840
_1961M03 29.840|
1961M04 | 29.810
1961M05 29.840
_1861M06 29.840
1961M07 29.920
_1961MO8 29.940
1a24hinG 2Q aan
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Hodrick—Prescott filter

JlocTaTouno yacTo Hodrick-Prescott Filter (lambda=14400)
HUCIOJIb3YeMbIU paHee

(puabTp, B HACTOsIIIIEE
BpeMs HEKOTOPbIU
CKeICHC 10 MOBOAY €ro 8
HCI0JIb30BAHMNS,
CBSI3AHHBIM C TEM, YTO
MOT'YT MOSIBJSIThCS 4 100
BbIMBIIIIJICHHbIE
3 PeKThI, 0COOEHHO HA 2 |50
KOHIIe psiaa.

250

~200

- 150

BoJsee nogpodHO: 2
James Hamilton, Why

You Should Never Use the —460I 65 70 75 8 8 90 95 00 05 10
Hodrick-Prescott Filter

https://www.nber.org/pape CPI Trend —— Cycle
rs/w23429




Hodrick—Prescott filter

., -

View | Proc DbjectlSave Snapshot | Freeze Details+_.’—l

Range: 1960M01 2011M12 -- 624 obs
Sample: 1960M01 2011M12 - 624 obs

B8] c

M cpi

M cpi_sa
M cpi_saf
M cpi_trend
M hptrend01
M ip

M m1

M resid

M series01
M thill




Mpumep Ha cpaBHeHUe

DCommand lD Capture J

] Worlfile: A ers\olgatdocuments ==
{ViewlProclObjectﬂSavelSnapshotJFreezelDetai|s+/—ﬂShowIFetchIStorelDeletelGenrJSam
Range: 1949M01 1960M12 -- 144 obs Filter: *

Sample: 1943M01 1960M12 -- e AlID . i I
@aif @Group: UNTITLED Worlkfile: AIRzUntitled\ E =] (6] Group: 6 ; " i |j LE |‘ﬂ|
M air_d11_arima IView]Proc]ObjecthrintJNameIFreezeE Default v ﬂOptionsJZoomIPositionISamplelSheet] [VlewJProcJObJectmPrlnthame]FreezeWDefault X ﬂOptlonleDom]Pomtlon]Sample]Sheet[
4 air_d11_x13
B¢

[E group01 700
M resid

700

600 +

500+

400

300+

< )% Untitled ;| New Page

49 50 51 52 53 54 5 56 57 5 59 60

49 50 51 52 53 H4 95 56 57 568 59 60

— AIR_D11_ARIMA — air |

— AIR_D11_X13 —— air

194oM01 [ 2 osomiz | - 14SMO1 gl i toconi2
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Mpumep Ha cpaBHeHUe

\ViewlProc[ ObjectﬂSave[ Snapshot]Freeze[ Details+,f—l ShowlFetch I Stnre]DeIeteI Genr[ Sam

Range: 1949M01 1960M12 - 144 obs Fitter: *
Sample: 1949M01 1960M12 -~ 144 obs Order: Name

M resid

< >} Untitled | New Page

M e

lViewl Proc l Objectl Properties H Print[ Name[ Freezei Default

ar

E
[oolg

1949M01
1949M02
1949M03
1949M04
1949M06 |
1949M0T |
1949M08
1949M09
1949M10
1949M11 |
1949M12

1950M02

1950M04

1950M05

1950M06
1950007

-~

Last updated: 05/07/20 - 09:18

Imported from 'C:\Users\Olga!Desktop\Book1.xisx'

112
118
132
129
121
135
148
148
136
119
104
118
115
126
141
135
125
149

STL Decomposition
Cyde specification

Periodiciy: 17 Enter an integer for the number of periods
o per cyde.

(e.q. 12 for monthly data)

Polynomial degree Qutput series
Season; 0 v Season; | air_saf
Trend: 1 v Trend:  |air_trend
Rlter: |1 Adjusted: | air_sa
Forecast length: (leave |
Smoothing window blank for none)
(Odd integers only) (] Display seasonal diagnostics
Season: | 35 graph
Tteration control
Trend: |19 Inner (smoothing): 5
Hlte: |13 Outer (robustness): 15
Estimation sample
‘-1949M01 1960M12
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Ha cpaBHeHMue

Faams

=

Eoom - Fom - m s " . = o= = - - e - - e [ = - -
Sp—— P S = o ¥ s o Py
o

L] T T T
Fom m e e m e 0w om = mw (R e ¥ T mE - m e LE - ™ - -
o e s o sy * s =y o = ¥ e - s
semem W
L] T T T
e T R S e T T - - - RS - A R R P e C I B F C I B " - L
8 hom ol # # o e = = 1 = s
e e
T T T T
F e o es @ R W owm CTRN TR el T (I TR O TR TR R - m e - w - m e - - - m e
o s o " sy ® ey = o = o s B " e B ey
R S e
¥ T T T
L e P e TRt et Ty S e (TR T R TR T Lol R T e T R S | - R - CIER SR - - - R
o * sSatn o = Sates = ety ] = tarmn # ety £ BT " s e e
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Mpumep Ha cpaBHeHUe

Dtommand ‘DCapture ‘

e G EEI
AIR = (e\users\olaa\documents\air.wi1 ‘_iH_@_H%_‘ IView]Proc[Object[Pmpeniesleint]Name]FreezelDefau}t v‘ISort]Edit+,’—[SmpIJ_r/-]AdjusH,’—]Labe|+,f—[Wide+/—]

[ViewlProclOl:jectﬂSavelSnapshotlFreezelDetaiIs+,‘-!Show[FetchlStorelDeIete[GenrlSam ar ) .
Range: 1949M01 196012 ~ 144 obs Fiter.* | | | ) EICSaEES
Sample: 1949M01 1960M12 ~ 144 obs Order; Name Last ypdatedf 0507120 - 09:18 ‘ e
i Imported from 'C:\Users\Qlga\DesktopiBook1.xisx i
W air_sa ;
M air_saf 1949M01 | 12 Cydle series:
M air_trend 1949M02 118
e 1949M03 122 ‘ Blank fields will not generate output
1 resid 194904 | 129 ,
1949M05 11 Smacthing Parameter
1949M06 135 Lambda; 14400
1949M07 148
1949M08 148 () Edit lambda directly
1949M09 136 () Set lambda by Ravn Ulig frequency rule
s 119 IR
ST 10 |
1949M12 118
1950M01 115
1950M02 126
i ASEMO3 | 141
| united | Nen Pege [ ) s 135
AGEOMOS| 125
AGBO0MO | 148
1950M07 170
1950M0R 170
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Mpumep Ha cpaBHeHUe

MY Series: AIR - Workfile: AIR:Untitled\ =EEETX"

= Workfile: AIR - (€\users\olga\documents\air.wf1) | = || [ H 53 ‘ lView]ProcIObject]PropertieslPrintIName[FreezelSamplelGenrlSheetIGraph[Statslldent_
lViewI Proc[ Objectl Save[ Snapshotl Freeze[ Details+ /—lShowlFetch [ Store] Delete[ Genr[ Sam
Range: 1943M01 1960M12 -- 144 obs Filter: * : : _
Sample: 1943M01 1960M12 — 144 obs Order: Name Hodrick-Prescott Filter (lambda=14400)
M air
M air_sa 800
M air_saf
i air_trend
Bc - 600
£ hptrend01
M resid
150 4 400
100 4
200
90
4 0
250 4
-100 +
-150 III‘\\Illl\|III|III|III|III|III|III|III|III|III

49 50 51 52 5 54 55 56 5 58 59 60
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Command I Capture J

lVlewlProclObJect!Save[SnapshotlFreezeIDetallsH EShow FetchlStore[DeleteIGenr[S;n

Range: 1949M01 1960M12 - 144 obs
Sample: 1949M01 1960M12 - 144 obs

Filter; *
Order: Name

i air

M air_sa

M air_saf
M air_trend
Bl ¢

# hptrend01
M resid

< > Untited | New Page

[G] Group: UNTITLED  Workfile: AIR:Untitled\ E |

IView] ProclObjectE Print] Namel Freezem Default v E Options lZoom ] Position l SamplelSheetl

700

600

500 +

400+

300

49 50 51 52 53 54 55 56 57 58 59 60

—— ar —— AIR_TREND —— HPTRENDO1




NATIONAL RESEARCH
UNIVERSITY

Thank you
for your attention!

20, Myasnitskaya str., Moscow, Russia, 101000
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