Unit Root Test

A Step By Step Approach



Consider The Following Series and Its Correlogram

0 5 10 15 20 25 30

Thisvariable Yisclearly trended and you have to determine if thistrend is stochastic
or deterministic. After having created the difference variable AY estimate the
following model, with as many lag of oY asyou think appropriate.

(in the example | choose 4 lags of the variable A Y)
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Variable Coefficient std.Error t-wvalus t-prob PartR*Z2
Constant 0.7761%9 0.14282 5.435 0.0000 0.0872
Trend 0.021aa5 0.0083743 2.587 0.0100 D0.0136

3 -0.04410%9 0.01a875 -2.614 0.00%9%2 0.0138

dy 1 -0.27120 0.046626 -5.817 0.0000 O0.06&50

dY: Z -0.05%318 0.047%66a -1.237 0.21a8 0.0031

dy 3 -0.088276 0.04774%9 -1.430 0.1534 0.004Z2

dy 4 -0.043802 0.045817 -0.9a0 0.3374 0.001%9

R*2 = 0.0%%965%2 F(A,487) = 8.%844 [0.0000] ‘=igma = 1.404%4 DW =
Es3 = 9a1.2700%203 for 7 wvariables and 494 observations

AR 1- 2 F{ 2,485) = 0.03371% [0.9668]

ARCH 1 F({ 1,485) = 3.0%84 [0.0791]

Normality cChi®2(2)= 0.4836 [0.7931]

o Fi{l2,474) = 0.99731 [0.4503]

X1 F{27,45%) = 0.%530% [0.534a]

RESET Fi{ 1,488) = 0.022887 [0.88628]
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The present sample is: 7 to 500
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The present sample ls: 7 Te 500
variable Costfficient gtd.Ecrarc
Conatant 0.74235 0.13839
Trand O. 022755 0.00BZ962
¥_1 -0.045288 0.01e721
day_1 -0, 26688 0, 046405
dy_2 -0, 054507 0,097720
dr_13 -0.0544928 0.045516
R"2 = D.0279547 F (5,488} = 10.5889 [D
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t=valus t-prob BarctRE™2

S.3&4 0.0000 O.0557

2.743 ©0.0083 D0.0152

-2.768 0.0058 0.0155

-5.751 0,0000 0, 0835
-1.1496 0,2523 0, 0027
-1.186 0.2324 0.0029
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sq 7 te 500
iant 2td_Errar t-wvalua t-prab DartR*2
Faz0 o.13105 5.175 0.0000 ©O.0518
5237 0.00Bl1Z5 3.111 D0.00Z0 DO.0194
1254 0,016356 -3.139 0,0018 0,019&
042 0,044100  -5.676 0,0000 O,0&17
4480y = 1&.9586 [D.0000] ‘algea = 1.40499 DH = Z.01
4 variablea and 494 obaarwatiows

0.95032 [0.3873]

l.2438 [0.163%9]
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Variabla Coatficiant 2td_Errar t-wvalua t-prab DartR*2
Conatant 0.70291 0.13448 5.228 ©0.0000 DO.05Z3
Trand 0O.0Z4205 0.008210% Z2.948 D0D.00394 D0.D0175
Yok -0, 049106 0,016551 -2.972 0,0031 00,0177
dy_1 -0, 26185 0, 096234 -5.669 0,0000 O, 0§1&
dr_2 -0, 037TERD 0.045555 -0.826 0.4092 O0.0014
R"2 = D.0953115 F (4,489 = 12.878 [D.0000] ‘=igea = 1.40545
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AR 1- 2 B[ 2,4B7) = 0.
ARCH 1 B[ 1,487) = 2
Norwallcy Chi*2iZ]= 0.
¥id Fl 4,400 = 1
Xi*K3 Eil4,474) = i
REBET F[ 1,488) = 0.0
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Varlable Coafficlent
Constant 0.55581
Trand 0.024152
¥_1 -0.0821&88
R*Z = 0.0Z44216 F[Z,471
REZ = 1020.211951 for 2

AR 1- Z F[ Z,489] =

ARCH 1 F[ 1,48%] =

Hormality chi*zizi= 0.

€12 Fl 4,488] =
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7 te 500
std. Exrer tT-valus t-prob DartR™Z
0.13321 4.159 0.0000 0.0242
0. OO8Z08S 4.181 ©0.0000 O.0341
0.016551  -4.179 0.0000 O.0343
1 = B8.7544 [0.0002] ‘“eigea = 1.44901 OW = E.45
variables and 424 chasrvatlons
16. 468 [0.0000] **
4.417 [0.02&1] +
OZE4ET [0.2888]
1.6097 [0.170&]
1.4564 [0.BOZT]
.18765 [0.&651]
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Mode 1.
Model 2:
Model 3.
Modée 4.
Model 5:

Choose Between Alternative Models - The Model-Progress Results

DY, :bo+blt+bYt-1+alDX-1+azDX-2 +a DY ;,+a,DY ,+e
DK :b0+b2t+bx-1+alDYt—l+a2DX-2+a3DYt—3 te
DZ:bO+b2t+bYt-1+alDYt-l+a2DYt-2+e
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2r d¥ oLa 494 & 488 9E3. 09 1.40483 0. 742946
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Frogress to date for modelling d¥:
Modal 1l -=-> Z! F[ 1; dEBT] = 0. 892201 [0.3=74]
Had=l 1 3 P[ 2, 4B7] = 1.1759 [0.3094]
Mad=l 2 2 FI 1, 4B3) = 1,43 [D.2324]
Madal 1 d: E[ 3, 4BT] = 1.0115 [0.3B7Z]
Hodal z d: F[ Z; dBE] = 1.0584 [0.3485]
Hadal 3 - ¢ F[ 1, 9B9] = 0.68E31 [0.40%Z]
Hadal 1 5: BEI 4, 4B7) = B.8205 [0.000Q] ==
Modal 2 > Er B[ 3, 4BB) = 11.455 [D.0D00O] =+
Modal E} 5! B[ 2, 4B9] = 16. 453 [0.0000] =+
Madal i 5: F[ 1, 4PO] = 3Z.Z45 [0.0DQO] ==
|
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Both the F-Test and the Schwarz Information Criteriaindicates

that MODEL 4 isthe oneto be preferred



Unit Root Testing

After having estimated, according to the previous analysis, the following equation
DX :bo +b2t + bK—l +a1DK-1 te

The alternative hypothesis are (in this particular case)

i (boyb,b) = (5,,00)
A%

Hy:(by,by D)t (8,,0,0)

To do thisperform aF-Test and use the

s



Result
Wal d test for i near restrictions: Subset

Li nRes F( 2, 493) = 5.0781 [0.0066] **

Therefore we can rgject the hypothesis that we have a trend
In the equation. We can continue the analysis using

DY =b,+bY_ ,+a,DY_, +e
Use

f Statistics - Use the F statistic to check if b =b, = 0 using the
1 non standard tables

Statistics - use the't statistics to check if b=0, again using
M non-standard tables
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The present sample is: 4 to 500

Variable Coefficient gtd.Error t-wvalue t-prob PartR™2
Constant 0.69327 0.13033 5.31% 0.0000 0.0542
dy 1 -0.27787 0.043463 -6.393 0.0000 0.0764
G -0.00051485 0.0008%136 -0D.578 0.5838 0.0007
R*Z2 0.076%002 F(2,494) = 20.577 [0.0000]  ‘eigma = 1.41413 Dw = 2.02

ESS 987.884/8244 for 3 variables and 497 ocbszervations

AR 1- 2 F{ 2,492)
ARCH 1 Fi 1,4922)
Normality Chi®2(2)
o Fi 4,489)
Hi*x] Fi{ 5,488)
REZET Fi( 1,493)

2.3778 [0.0938]
Z.0004 [0.1579]
0.18218 [0.9129]
1.7354 [0.14089]
1.7202 [0.1283]
0.001058 [0.9741]

Wald test for linear restricticons: Subset
LinRez FI{ 2,494) = 44,403 [0.0000] *=*

Zero restrictions on:
Constant ¥ 1
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Thet-stat cannot reject the hypothesis of Unit Root while the F-stat
reject the hypothesis that the drift is equal to zero. Therefore we can
conclude that the model most likely to describe the true DGPis

DY, =b,+1,,+a,D¥_, +e



Look at the Series- Thereisa Trend?
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Usef i to test Useif p lotes
Hy:(by,b)=(0,0)

Hyi(by,byb) = (65,00) .
v H,:(b,,b) 1 (00)
Reject Accept Reject J
test b=0 using the Pure Random Walk
t-stat. from step 1
Hsing v testb=0using the
t t-stat. from step 1
t using
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Normal Test procedure Use use normal test Walk
to determine the f 5 to check the drift s
presence of Drift

To determine if there

Time trend or Drift _ _
isadrift aswell



