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Obsah

» Co je jednotkovy kor@ (unit root) ato spdsobuje

o Ak ma proces jednotkovy kone- ako data
transformovat’, aby sme s nimi mohli pracovat a
pouzit ARMA metodoldgiu

o Ako z dat zistit',Ci ma proces jednotkovy kone— unit
root testy
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Priklady

o Majme proces; = y;—1 + w;:
o Je to nestacionarny AR(1) proces s jednotkovym
Korenom
o pre jeho diferencie\y; = vy; — ;1 plati Ay, = wy
o tedaAy, je stacionarny proces

o Majme nestacionarny proces s jednotkovym Ko

(1-— %L)(l CD)a =14 (1— %L)ut

Potom pre diferencie
Ay =y — yp—1 = (1 — L)y
plati
1 1
tedaAy; je stacionarny proces
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Priklady

o Majme nestacionarny proces s dvojnasobnym
jednotkovym koraom

(1 — %L)(l — L)z =1+ (1— %L)ut
Potom pre druhé diferencie

Ay = A(Ay) = (1= L)(1 = L)y = (1 = L)’y

plati
1 9 1

tedaA?y; je stacionarny proces

e VO vSeobecnosti:
Ak ma proces jednotkovy konenasobnostt (a ostatne
mimo jednotkoveho kruhu), tak jeho k-te diferencie su
stacionarne
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ARIMA modely

o Ak treba proces k-krat diferencovat, aby sme dostali

stacionarny proces, nazyvaisgegrovany proces radu
k, ozn&ujeme’ (k)

o Ak tie k-te diferencie su ARMA(p,q), tak o povodnom
procese hovorime, ze fERIMA(p,k,q).

o Naprikladz;, ak

1 1
(1- L)1 - LYz =14+ (1— gL)ut,

je proces ARIMA(1,2,1).
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Jednotkovy kore a t-statistika

o SkuUsme pouzit testovanie hypotéz o koeficientoch
regresneho modekzname z ekonometrie.
e [Kirchgassner, Wolters], example 5.1:
o procesy; = y;—1 + u, pocet pozorovani’ = 200
o vygenerujeme 100 000 realizacii
o MNS odhadujeme mode} = o + py;_1 + u; a
zaznamenavame
1. odhadp

2. hodnotu t-Statistiky zodpovedajucej nulovej
hypotézey = 1 (ktora plati)
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Jednotkovy kore a t-statistika

o Odhadp - mal by mat normalne rozdelenie so strednou
hodnotou rovnou jeho skutaej hodnote = 1

o Rozdelenie odhadu zo simulamivsak nasledovné:
2 .
5.
0

5_

o . . .
0.85 09 0.95 1
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Jednotkovy kore a t-statistika

o Rozdelenie t-statistiky zo simulacii:

0.6 -

0.5 1

namiesto 2.5% ]
041 jeto 30.18%

081 dtandardna kritick4 hodnota

t-testu (obojstranného)

0.2 4

0.1 1

-346  -2.88 -1.96 0

o Standardné kritické hodnoty sa nedajl pouzit
pouzijeme t-Statistiku, ale s inymi kritickymi
hodnotami
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Jednotkovy kore a t-statistika

However, if we use the critical values of J.G.
MackinNON (1991) which, in this situation, are|-2.876 at the 5 percent level Jand
|-3.465 at the 1 percent Icve]] with rejection rates of 4.99 percent and 0.99 percent,
the significance levels are almost exactly realised in our simulations.

0.6 -

06 -

0.5 05

0.4 0.4 |

0.3 1 0.3 -

024 02

0.1 1 014
346 (288 288

o Kritické hodnoty:
o odcoho zavisia
o ako ich vypaitat
o Co ak nemame AR(1) proces, ale vSeobecnejsi
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Testovanie jednotkového kore

e AR(1) proces:

(1) Yt = PYt—1 + Ut
jednotkovy kor@ znamena, zg = 1.
o Ekvivalentne:
Ay = (p— D)ys—1 +w

a zaujima nassStatistika zo signifikancie koeficienta
pri y;_1 - ale s inou kritickou hodnotou

o Ta kriticka hodnota
o zavisi od patu dat
o zZmeni sa, ak rovnica (1) obsahuje konstantu
a/alebo linearny trend

e Vo vSeobecnostidy; = a+ Gt + (p — 1) yr—1 + s

Jednotkovy koren (unit root),diferencovanie ¢asového radu, unit root testy — p.10/18&



Testovanie jednotkového kore

o AR(p) procesy; = ary;—1 + aoyr—2 + ... apyr—p + Uy
jednotkovy kor@ — o + ... a, = 1.

o Upravime do tvaru:
Y = pYi—1+01Ay 1 +0Ay o+ . +0p, 1Ay _pi1 +ug,

kdep=>" . «a;, 6, = — §:i+1&jprei:1,...,p—1

o Ekvwalentne.

Ay = (p—1)y—1+01Ays—1+02 Ay —o+. . .40, 1Ay py1+uy

a zaujima nassStatistika z koeficienta pg 1

o Vo vSeobecnostiy m0ze mat trend a/alebo intercept
= Ay = a+ Bt +(p—1yi—1 + 01Ay—1 + Ay o+ . ..
+0p 1Ayt —pr1 + uy
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Augmented Dickey-Fuller test (ADF)

Wayne A. Fuller (1976)
David A. Dickey, Wayne A. Fuller (1979, 1981)

o Odhadujeme rovnicu
Ayy = o+ [+ (p—1D)yt—1+01Ay—1+.. . +0p Ay +uy
pricom musime
o rozhodnut,Ci zahrnut konstantu a/alebo linearny
trend (podfla toho,Ci ich obsahuje proceg
o urCit k
e Zaujima nas potoriStatistika zo signifikancie
koeficienta priy;_1, aleso spravnymi kritickymi
hodnotami
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Augmented Dickey-Fuller test (ADF)

o ADF test v EViews:

Unit Root Test

Test type
Augmented Dickey-Fuller b
Test for unit root in Lag length
@ Level @ |
automatic selection:
() 15t difference -

'D'Eﬂd differerce Schwwarz Info Criterion  »

Maximum lags: |9

Include in test equation

O-lﬂter':EF't _ (User specified:
(@)Trend and intercept:

(:) Mohe

Ok | ‘ Cancel
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ADF test - kritické hodnoty

o James G. MacKinnon (1991 dostupné ako siast

doplnenej verzie z roku 2010:

James G. MacKinnorCritical Values for Cointegration Tests. Queen’s Economics
Department Working Paper No. 1227, 2010..

Dostupné online: http://ideas.repec.org/p/qed/wpadger.html

o Simulane ziskané hodnoty:

Table 1. Response Surface Estimates of Critical Values

N Variant Level QObs. i (s.e.) &5 (35
I no constant 1% 600 |—2.5658 | (0.0023) —1.960 —10.04
5% GO0 —1.9393 | (0.0008) —0.398
10% a6l —1.6156 | (0.0007) —0. 181
1 no trend 1% 600 —3.4336 | (0.0024) —5.999 —29.25
5% GO0 —2.8621 | (0.0011) —2.738 —8.36
10% 600 —2.5671 | (0.0009) —1.438 —4.48
1 with trend 1% GO0 —3.9638 | (0.0019) —8.3563 —47.44
5% GO0 —3.4126 | (0.0012) —4.039 —17.83
LO% GO0 —3.1279 | (0.0009) —2.418 —T.08
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ADF test - kritické hodnoty

o Ak Vv regresii pouzivamé' dat, kriticka hodnota je
Boo + B1)T + B2/ T7?

o To suU tie hodnoty, ktoré sa spominaju v priklade v
knihe [Kirchgassner, Wolters]

However, if we use the critical values of J.G.
MACKINNON (1991) which, in this situation, are | -2.876 at the 5 percent level jand
|-3.465 at the 1 percent level] with rejection rates of 4.99 percent and 0.99 percent,
the significance levels are almost exactly realised in our simulations.

Table 1. Response Surface Estimates of Critical Values

N Variant Level QObs. 12 (s.e.) Jed (3o
1 no constant 1% GO0 —2.56558  (0.0023) —1.960 —10.04
2% GO0 —1.9393 (0.0008) —(1.398
10% LY —1.6156 (0.0007) —L181

1 no trend 1% GO0 |—3.-4.’Hﬁ | (0.0024}) |—.":.‘."J‘."Jﬂ| | —E'FJ'.E:":I
2% GO0 —2.8621| (0.0011} —2.738] | —8.36]

10% G0 —2.5671  (0.0009}) —1.438 —4.48

1 with trend 1% GO0 —3.9638  (0.0019}) —8.353 —4T.44
5% 600 —3.4126  (0.0012) —-4.039 -17.83

10% G600 —3.1279  (0.0009} —2.41% —T7.58
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ADF test - kritické hodnoty

o James G. MacKinnon (199énielen kritické hodnoty,
ale ajP hodnotypre konkrétnu hodnotu testovacej
statistiky:

JOURNAL OF AFPLIED ECONOMETRICS, VOL. 11, 601-618 (1996)

NUMERICAL DISTRIBUTION FUNCTIONS FOR UNIT ROOT
AND COINTEGRATION TESTS

JAMES G. MACKINNON

Department of Economics. Queen’s University, Kingston, Ontario, Canada K7L 3N6
E-mail: jem@qged econ.gueensu.ca

SUMMARY

This paper employs response surface regressions based on simulation experiments to calculate distribution
functions for some well-known unit root and cointegration test statistics. The principal contributions of the
paper are & set of data files that contain estimated response surface coefficients and a computer program for
utilizing them. This program, which is freely available via the Internet, can easily be used o calculate both
asymplotic and finite-sample critical values and P-values for any of the tests. Graphs of some of the
tabulated distribution functions are provided. An empincal example deals with inierest rates and inflation
rates in Canada.

Program:http://econ.queensu.ca/faculty/mackinnon/numdist/
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ADF test - ukazka pouZzitia

Mull Hypothesis: LOGPCOCOA has a unit root
Exogenous: Mone
Lag Length: 2 (Automatic based on SIC, MAXLAG=18)

t-Statistic Frob *

Augmented Dickey-Fuller test statistic CI .4818912 18188

[Test critical values: 1% level .
5% lewvel -1.941445
10% lewvel -1 616282

*Mackinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Yariable: D{LOGPCOCOA)
Method: Least Squares

Date: 101811 Time: 12:48

Sample (adjusted): 196004 20020409
Included observations: 210 after adjustments

Coefficient Std. Error t-Statistic Frob.

LOGPCOCOA(-1) 0000332 0000883 ¢O481687) 06301
DILOGPCOCOA-1)) 0352113 0044181  7OBOE3Z  0.0000
(-2

D{LOGPCOCOA-2)) -0.1172498 0.044191 -2 854332 0.0082
F-zquared 0.110808  Mean dependent var 0002585
Adjusted R-sguared 0107301 5.0, dependent var 0066282
5. E. of regression 0.062719  Akaike info criterion -2 694426
Sum sguared resid 189894400  Schwarz criterion -2 BBRS17
Log likelihood BY90.0/86 Hannan-Cluinn criter. -2 684660

Durhbin-\“atson stat 1983803
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ADF test - ukazka pouZzitia

o Otazky k vystupu:
o Aka hypotéza sa testuje a aky je zaver (na zaklade
P hodnoty - zamietame nulovu hypotézu alebo

nie?)Co to znamena pre modelovanie premennej
LOGPCOCOA?

o AKo bola zostavena regresia uvedena vo vystupe?
Kde sa v nej nachadza testovacia Statistika -
vysvetlite, pr€o nas zaujima prave tato hodnota.
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