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Unit Root Tests and Structural Breaks:
Empirical Study on The Oil Price Serie
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Abstract: This paper aims to study unit root and structural breaks tests for the
oil price series during the period 1960-2018. In this framework were conducted
different tests of the unit root with structural breaks, which enabled to compare the
possible differences, and we discuss the distinction between taking structural break
dates as exogenously determined, and endogenously testing break dates. The
results show that the oil price has unit root and that breaks are rapidly. In addition,
most of the dates of structural breaks were coincidental with economic crises. The
results also indicate that more than one test should be used and compared when
testing structural breaks in time series.
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1969

1,27

1979

29,19

1989

17,31

1999

17,44

2009

60,86

.

R ESUY

2018-1960 &5l JM5 (Oil) Jg Adl slael yokas :(1) o3, 3=l

1968 = 1967 1966 @ 1965
1,32 1,33 1,36 1,42
1978 | 1977 | 1976 1975
12,79 12,5 11,6 10,43
1988 1987 | 1986 1985
14,24 17,73 | 13,53 27,01
1998 @ 1997 1996 1995
12,28 18,86 | 20,29 16,86
2008 | 2007 | 2006 2005
94,1 69,04 61 50,59
2018 2017 | 2016 2015
69,52 52,551 | 40,68 4949

1964

1,45

1974

11

1984

28,2

1994

15,53

2004

36,05

2014

96,29

1963 1962 1961
1,5 1,52 1,57
1973 1972 1971
2,7 1,82 1,7
1983 1982 1981
29,04 32,38 34
1993 1992 1991
16,33 18,44 18,62
2003 2002 2001
281 24.36 2312
2013 2012 2011
105,87 109,45 107.46

DF J usgll yd> Hlas| il (2) o3, 3ol

1960

1,63

1970

1,21

1980

35,52

1990

22,26

2000

27,6

2010

77,38
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ypothesis: OIL has a unit root lypothesis: D(OIL) has a unit root
nous: Constant, Linear Trend nous: Constant, Linear Trend
ngth: 0 (Automatic - based on SIC, maxlag=10) Ength: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.* t-Statistic Prob.*
pnted Dickey-Fuller test statistic -2.412944 0.3693 fented Dickey-Fuller test statistic -5.488955 0.0000
itical values: 1% level -4.124265 ritical values 1% level -4.127338
5% level -3.489228 5% level -3.490662
10% level -3173114 10% level -3.173943
innon (1996) one-sided p-values innon (1996) one-sided p-values.
pnted Dickey-Fuller Test Equation fented Dickey-Fuller Test Equation
dent Variable: D(OIL) dent Variable: D(OIL,2)
j: Least Squares d: Least Squares
9/05/19 Time: 21:58 09/05/19 Time: 22:02
e (adjusted): 1961 2018 le (adjusted): 1962 2018
led observations: 58 after adjustments ed observations: 57 after adjustments
Variable Coefficient Std. Error t-Statistic Prob Variable Coefficient Std. Error t-Statistic Prob
OlL(-1) -0.187297 0077622  -2.412044 0.0192 | DiOILE-1) -0.894225 0137807  -6.488955 0.0000
C -1.719405 2989098 -0.575226 05875 C 0.411363 3114425 0.132083 08954
REMD("19607) 0.278488 0134981 2063159 00438 REMND("19607) 0.022877 0.090930 0251594 08023
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ypothesis: OIL has a unit root
nous: Constant
ngth: 0 (Automatic - based on SIC, maxlag=10)

ypothesis: D(OIL) has a unit root
nous: Constant
Ength: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob> t-Statistic Prob.*
Ented Dickey-Fuller test statistic -1.246219 0.6485 fented Dickey-Fuller test statistic -5.547096 0.0000
itical values: 1% level -3.548208 ritical values: 1% level -3.550396
5% level -2.912631 5% level -2.913549
10% level -2 594027 10% level -2.594521
innon (1996) one-sided p-values. innon (1996) one-sided p-values
Ented Dickey-Fuller Test Equation fented Dickey-Fuller Test Equation
dent Variable: D{OIL) dent Variable: D(OIL,2)
jJ: Least Squares d. Least Squares
9/05/19 Time: 21:58 9/05M19 Time: 22:.05
e (adjusted): 1961 2018 le (adjusted): 1962 2018
d observations: 58 after adjustments led observations: 57 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob
OIL(-1) -0.061869 0.049646  -1.246219 0.2179 D(OIL(-1}) -0.804404 0136625  -6.547096 0.0000
c 2.929662 2.020227 1.450164 0.1526 C 1.097928 1.488147 0737782 0.4638
lvpothesis: OIL has a unit root spothesis: D(OIL) has a unit root
nous: None hous: None
ength: 0 (Automatic - based on SIC, maxlag=10) ngth: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.* t-Statistic Prob.*
lented Dickey-Fuller test statistic -0.322524 0.5650 nted Dickey-Fuller test statistic -6.535170 0.0000
ritical values: 1% level -2.605442 itical values: 1% level -2.606163
5% level -1.946549 5% level -1.946654
10% level -1.613181 10% level -1.613122
innon (1996) one-sided p-values innon (1996) one-sided pvalues.
ented Dickey-Fuller Test Equation nted Dickey-Fuller Test Equation
hdent Variable: D(OIL) dentVariable: D(OIL,2)
d: Least Squares H: Least Squares
09/05/19 Time: 22:01 9/05/19 Time: 22:06
le (adjusted). 1961 2018 e (adjusted): 1962 2018
ed observations: 58 after adjustments Fd observations: 57 after adjustments
Variable Coefficient Std. Error t-Statistic Prob Variable Coefficient Std. Error t-Statistic Prob.
OIL(-1) -0.011565 0.035858 -0.322524 07482 D(OIL(-1)) -0.886234 0.1235610 -8.535170 0.0000
AR(1) Jo¥1 azyudl (oo 11 5lams¥l 7350t Chow L :(3) o3, 3=l
Breakpoint Test, 1973 Breakpoint Test 1979
[pothesis: No breaks at specified breakpoints ypothesis: No breaks at specified breakpoints
regressars: All equation variables g regressors: All equation variables
n Sample: 1961 2018 on Sample: 19612018
tic 0.634004 Prob. F(2,54) 05344 [slic 0.695764 Prob. F(2,54) 0.5031
klihood ratio 1.346190 Prab. Chi-Square(2) 0.5101  felihood ratio 1475672 Prob. Chi-Square(2) 04781
tatistic 1.268008 Prob. Chi-Square(2) 05305 Ptatistic 1391529 Prob. Chi-Square(2) 0.4987
Breakpoint Test 1986 Breakpaint Test 1990
ypothesis: Mo breaks at specified breakpoints lypothesis: Mo breaks at specified breakpoints
regressors: All equation variables gregressors: All equation variables
n Sample: 1961 2018 ion Sample: 1961 2018
tic 0.448981 Prob. F(2,54) 0.6406 [istic 0.996616 Prob. F(2,54) 0.3758
elihood ratio 0.956546 Prob. Chi-Square(2) 0.6199 [kelihood ratio 2102314 Prob. Chi-Square(2) 0.3495
tatistic 0.897962 Prab. Chi-Square(2) 06383 [Statistic 1.993233 Prob. Chi-Square(2) 0.3691
Breakpoint Test: 1994 Breakpoint Test 1998
ypothesis: Mo breaks at specified breakpoints fypothesis: No breaks at specified breakpoints
g regressors: All equation variables gregressars: All equation variables
on Sample: 1961 2018 jon Sample: 1961 2018
stic 1558577 Prob. F(2,54) 0.2198  Jistic 2481067 Prob. F(2,54) 0.0931
felinood ratio 3.254986 Prob. Chi-Square(2) 0.1964  felihood ratio 5.098860 Prob. Chi-Square(2) 0.0781
Btatistic 3117154 Prob. Chi-Square(2) 0.2104  [statistic 4962133 Prob. Chi-Square(2) 0.0837
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Breakpoint Test: 2004 Breakpoint Test: 2008
Hypothesis: No breaks at specified breakpoints ypothesis: No breaks at specified breakpoints
g regressors: All equation variables fa regressors: All equation variables
'tmn Sample: 1961 2018 on Sample: 1961 2018
tistic 6.749493 Prob. F(2 54) 0.0024  |stic 5442242 Prob. F(2 54) 0.0070
ikelihood ratio 1294145 Prob. Chi-Square(2) 0.0015  felihood ratio 10.65022 Prob. Chi-Square(2) 0.0049
Statistic 13.49399 Prob. Chi-Square(2) 0.0012  Btatistic 10.38443 Prob. Chi-Square(2) 0.0043
Zivot-Anderson J 8u>gll yia sLuas | il :(4) o3y g=lL
sndrews Unit Root Test Andrews UnitRoot Test
09/07M19 Time: 12:09 IUQISSQDQEDT;’SE- 1209
le: 1960 2018 e .
fled observations: 59 ied ?Esewggllncf]. 59 t root with a structural
Hypothesis: OIL has a unit root with a structural YDotnesis: breal?isnihug:nigsc:\;;lt astiuctura
b_reak n t_he trend . enlag length: 1 (maximum lags: 4)
en lag length: 1 (maximum lags: 4) en break point 2005
en break point: 1998 _
— t-Statistic  Prob.*
t-Statistic  Prob.* Andrews test statistic 4310932 0.005268
Andrews test statistic -3.358028 0.104845  fitical value: -5.34
itical value: -4.80 ritical value: -4.93
itical value: -4.42 critical value: -4.58
ritical value: -4.11

pability values are calculated from a standard t-distribution
do not take into account the breakpoint selection process

ppability values are calculated from a standard t-distribution
do not take into account the breakpoint selection process

Andrews Unit Root Test

09/0719 Time: 12:09

le: 1960 2018

fled observations: 59

Hypothesis: OIL has a unit root with a structural
break in both the intercept and trend

en lag length: 1 (maximum lags: 4)

en break point: 2005

t-Statistic  Prob. *
Andrews test statistic -4.053749 0.005525
itical value: -5.57
itical value: -5.08
Critical value: -4.82

bability values are calculated from a standard t-distribution
do not take into accountthe breakpoint selection process

Clemente, Montaiiés and Reyes J susgll ji> jlas| @l :(5) o3, 3=l
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AO model

1976 zo005

(rho — 1) cons=t

fcsence: 19 . 88402
s5.061

o.o0o

s=rtico=:
h==-

53 . =>s533
12 a2
o.o00o0

—0.os922
—s5.264a
—s5_.aszo

=_.22520

(52 oxrsitc. waluae)

1oz oil

T = 53

dual auaz

lce—Montafiées—Reves unit-root test with double mean shifts,

oprimal breakpoints

IC model

1977 2003

(rhno — 1) const

s ent=-: 12 .05830
Z.811

.00

L =cic=-:
== :

28 .7TEB58
4.399
o .000

—0.80150
—5_211
—5.490

B.97TT6ES

(5% critc. walus)
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