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ABSTRACT  

 

Background: The unit root became the most important feature that 

directed to the construction of new time series econometrics. Objectives: 

The study of time series structural breaks was a specific area of unit root 

research. Methods: Conventional procedures assume the break and apply 

a test accordingly. This leads to identification of spurious breaks, and 

therefore biased results, Lee and Strazicich, (2001). Results: We suggust 

an alternative strategy where we propose to test for structural breaks 

before applying unit root test. The debates of Structural breaks in unit root 

testing starts with Perron (1989). Nelson and Plossoro(1982) found unit 

roots in 1 out of 14 macroeconomic time series of US economy and 

Perron (1989) taking the Nelson and Plossor’s data set, reversed the 

findings for 11 out of 14 series. The later development in unit roots with 

structural breaks developed procedures for endogenizing structural breaks 

(Zivot and Andrew, 1992; Christianoo1992 etc). However, the original 

Perron’s Procedures and the later development in unit root testing with 

structural breaks, assume that there is a structural break. The studies 

endogenizing structural breaks also assume the break and determine the 

break date endogenously. We propose that the structural breaks should be 

tested for existence. Conclusion: Our results are indicating that existing 

strategy is significantly suffering in power problems but the proposed 

strategy is better and significantly perform as compare to conventional or 

existing strategy.  
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INTRODUCTION  
   Structural breaks with unit root test are 

among the popular tools of the time series 

econometrics. The breaks are important because 

they can change the decision about existence of 

unit root. A major area of unit root research has 

been the study of structural breaks in time 

series. Perhaps the issue discussed most in the 

history of econometric literature is the debate on 

unit root initiated by Nelson and Plossor (1982). 

Ignoring stationarity can lead to spurious results 

and wrong asymptotic for traditional 

econometric techniques. This has led to a huge 

amount of research in the past 30 years, but 

consensus on several important issues and 

implications has not emerged to date. Even 

though vast numbers of unit root structural 

break tests have been proposed and studied, 

conflicting opinions exist on the simplest of 

problems. For example, there is a list of the 

conclusions of authors who have studied the 

USA annual GNP series:   

   Stationary structural break; Nelson and 

Plossor (1982),Trend Stationary structural break 

; Perron (1989),Trend Stationary structural 

break; Zivot and Andrews (1992),Riechlinoand 

Zivot Structural break (1992), Banerjee and 

Christiano structural break (1992),Trend 

stationary structural break; Diebold and 

Senhadji (1996),LumsdaineoandoPapell 

structural break  (1997), Difference stationary 

structural break; Murray and Nelson (2002), NG 

andcPerron structural break (2001),Kilian and 

Ohanian structural break (2002).  

   In econometrics literature there is a long 

historical debate on the topic of nonsense 

correlation (spurious regression), atoleast 

looking back to Yule's wellknown analysis 

(1926). Accordingoto study he presented that 

during 1866oto 1911othe presence of aostrong 

correlationoof 0.95 betweenomortality rate and 

proportionoof Church of Englandomarriages to 

all marriages. Accordingoto Yule (1926) that 

theospurious regressionowas a result of 

relevantovariables that were missing. This 

ideaowas also supportedoby Simon (1954) 

thatothe missing variableois a source of 

spurious correlation.oIf we are unsureoas to 

whetherothe apperant correlationois spurious, 

we need tooadd new variable thatomight be 

found inothe actualocorrelation explainedoby 

Simon.The results of experiment of Granger and 

Newbold (1974) showed that if the series were 

non-stationary the results would be significant. 

They generated independent, autoregressive 

series such as, xt and yt in their experiment. 

Where xt and yt both express their own values 

of the lag. 

𝑦𝑡= 𝑦𝑡−1
+ 𝜀𝑦𝑡… (1) 

𝑥𝑡 = 𝑥𝑡−1
 + 𝜀𝑥𝑡… (2) 

  In developmentoof both equationono third 

variableoinvolued.Theyoregressed 𝑥𝑡on 𝑦𝑡  

ando𝑦𝑡on 𝑥𝑡 .  

       𝑦𝑡 = 𝑎 + 𝛽𝑥𝑡 + 𝜀𝑦𝑡…. (3) 

                                              𝑥𝑡 = 𝑎 + 𝛽 𝑦𝑡  + 𝜀𝑥𝑡… (4) 

  They also found that there are spurious 

results and the alternative explanation of 

spurious regression become more common with 

in literature, and the rest of explanation went in 

darkness.  

    After that Nelson andoplosser (1982) found 

that the majorityoof the U. S 

economy'somacroeconomics series hasounit 

root.oThe study ofoNelson andoPlosser is 

generallyorecognized as an 

importantocontributionowhich has 

theoreticaloand impericaloimplications. They 

used the DickeyoFuller test forodetectionoof unit 

rootofor the U.S. oeconomy ono14 historical 

macroeconomicsoseries includingoGNP, 

wageoemploymentoprices, stockoprices, 

andointerest rates,oandofound that twelveoout of 

fourteen seriesohad unit root. In ormality, 

Nelsonian Plosser’s(1982) studyoisoa 

significantocontributionoto time series  

econometric literature that increased the interest 

of researchers in unit root testing. That is why 

progress hasobeenofashioned in unit roototheory. 

       Perron showed that the realiGNP series used 

byoNelson and Plosserois no longeroconsistent 

with the unit root hypothesis ifoa change in 

level, ooccurring ato1929, is considered. 

Perron’s conclusionois that fromo1909 to 

1970,othere is onlyoone permanentoshock, a 

negativeoone, and the restoof theovariation in 

outputois transitory aroundoa time trend. 

InoPerron (1989),the dateoof the trend break, 

o1929, wasoassumed to be knownoa priori. 

Thisodrew criticism originallyofrom Christiano 

(1992)owhoosuggested thatoPerron’s 

resultsomay be taintedoby theoassumption that 

the breakodate was known.oUsing both 

MonteoCarlo and Bootstrap procedure, he found 

that if the breakodate is allowedoto be data 

dependent, thenothe critical valuesoare much 

larger (in absoluteovalue) than thoseotabulated 

byoPerron. Zivotoand Andrews (1992) 

andoBanerjee et al. (1992)oderived theolimiting 

distributionoof the unit root statisticowhen the 

breakodate is endogenized. Zivotoand Andrew 

(1992) found that Perron’soconclusionothat U.S. 

GDP isostationary aroundoa broken timeotrend 

still holds once critical valuesoare adjusted 

tooreflect estimation of theobreak date. Peron 

andoZivot Andrew literatureohas been 

collectedoby papers whichostudy the 

asymptoticodistribution of unit root and/or 

Structuralobreak statistics underovarious 

methods foroselecting the breakodate. In this 
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study they also mentioned the size distortion and 

power problem as well. 

 The literature studies are exploring that these 

are lead to spurious results in terms of size 

distortion and low power problems. The purpose 

of this study is to provide the Alternative 

solution for conventional econometrics when 

there is size distortion and power problem.  

       We offer the new procedure and called it 

proposed strategy. In proposed procedure where 

we first of all test the structural break then apply 

the unit root accordingly. Conventional 

procedure assumes the break and then apply the 

unit root accordingly.  

          As we have seen, unit root process often 

shows spurious breaks Lee and Strazicich, 

(2001). Therefore, the many series which are in 

fact unit root are treated as may be stationary 

with Structural Break (size distortion).  

  From theoriticalxeconometricsxliterature we 

have foundxthe gap thatxmany unit rootxtests are 

facingxthe size andxpower problems. Asxwe 

discussedxin details inxthe abovexliterature 

Peron (1989), andxZivot Andrew (1992), 

testsxare not muchxreliable to tackle 

thexproblem of sizexdistiortion and 

powerxproblem in stationaryxtime series. 

Forxthis reasonxwe offer an 

alternativexprocedure or proposedxstrategy 

forxthe treatmentxof significantxsize andxpower 

in stationaryxand non-stationaryxtime series. 

Second section exploring methodology and third 

section exploring estimation results and 

conclusions. 

MATERIAL AND 

METHODS 
The testing unit root with structural 

breaks is a popular technique used in 

econometrics. The usual strategies for this 

purpose are of two types: first is Peron type 

strategy where one assumes known break date 

applies the test.  Second is Zivot Andrew type 

strategy, where the researcher assumes that 

there is break and then chooses the break date 

endogenously. These two strategies do not test 

for the break.  In fact, it is important to make 

sure that there is structural break and apply the 

unit root tests with breaks only if there is 

evidence of break. This would require testing 

for structural break first and then application of 

break point unitxrootxtest would-be needed 

only if the evidence of breaks is found. Though 

this strategy makes sense, it has not been used 

with literature. The objective of this study is to 

apply this proposed or alternate strategy and 

compare its performance with the existing 

strategies. This section discussed, data 

generating process existing and proposed 

strategy data and simulation have the following 

hypothesis. 

3.1 Brief sketch of existing and proposed 

methodology 

1) Existing methodology:  In existing or 

conventional methodology, the break assumed 

and then apply unit root test accordingly. If the 

break date known than applying Pierre Peron 

test. If the break date is not known than they 

apply the Zivot Andrew test. We introduced the 

new methodology proposed strategy is given 

below. 

2) Proposed Strategy 

Proposed strategy does not assume the break, 

rather, it asks to test the break. Therefore, 

following this strategy, first we apply the rolling 

chow test, if the break exists then we apply 

structural break test Pierre Peron type test, if the 

break does not exist then we apply the DF test.  

The existing procedure and proposed procedure 

shall be compared on the basis of Size and 

Power through Monte Carlo simulation the Data 

generating process and the simulation design are 

mentioned as under.  

2.2 Experiment design 

The steps involved in comparison of existing and 

proposed methodology are summarized in the Fig 2.3 

below. 

 

 

2.4 Data generating process proposed by 

Peron (1989) existing strategy 

Data generating process of Peron (1989) is as 

under: 

Null hypothesis 

Pulse dummy 

Model A: 
          𝑦𝑡 = 𝑢 + 𝑑𝐷(𝑇𝐵)𝑡 + 𝑦𝑡−1 + 𝜖𝑡 

Trend dummy 

Model B: 
           𝑦𝑡 = 𝑢1 + 𝑦𝑡−1 + (𝑢2 − 𝑢1)𝐷𝑈𝑡 + 𝜖𝑡 

Model C: 
          𝑦𝑡 = 𝑢1 + 𝑦𝑡−1 + 𝑑𝐷(𝑇𝐵)𝑡 + (𝑢2 − 𝑢1)𝐷𝑈𝑡 +  𝜖𝑡 

𝐷(𝑇𝐵)𝑡= 1         if        𝑡 = 𝑇𝐵 + 1            0 

otherwise 
𝐷𝑈𝑡= 1              if        t > 𝑇𝐵                   0  

otherwise     and 

𝐴(𝐿)𝑒𝑡 = 𝐵(𝐿)𝑣𝑡, 
𝑣𝑡 - i.i.d. (0,𝜎2),with 𝐴(𝐿) and 𝐵(𝐿) pth and 

qth order polynomials, respectively, in the lag 

operator L. The innovation series { 𝑒𝑡} is taken 

to be of the ARMA (p, q) type with thexorders 

p andxq possibly unknown.xThis allowsxthe 

seriesx{ 𝑦𝑡} toxrepresent quite generalxprocess 

. Morexgeneral conditionsxare possiblexand 

will bexused inxsubsequent 

theoreticalxderivations.Insteadxof 

consideringxthe alternativexhypothesis that 𝑦𝑡 

isxa stationaryxseries aroundxa 

deterministicxlinear trendxwith 

timexinvariantxparameters, wexshall analyze 

thexfollowing threexpossible 

alternativexmodels: 
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Alternate hypothesis 

Level dummy  

Model A: 

           𝑦𝑡 = 𝑢1 + 𝛽𝑡 + (𝑢2 − 𝑢1)𝐷𝑈𝑡 + 𝜖𝑡 

Trend dummy  

Model B: 

           𝑦𝑡 = 𝑢1 + 𝛽𝑡 + (𝛽2 − 𝛽1)𝐷𝑇∗ + 𝜖𝑡 

Model C: 

           𝑦𝑡 = 𝑢1 + 𝛽𝑡 + (𝛽2 − 𝛽1) +
(𝑢2 − 𝑢1)𝐷𝑈𝑡 +  𝜖𝑡 

  Where 𝐷𝑇∗ = 𝑡 −  𝑇𝐵  , and 𝐷𝑇𝑡= 𝑡 if  𝑡 >  𝑇𝐵   

and 0  otherwise 

Here,  𝑇𝐵    refers to the time of break, i.e., the 

period at which the change in the parameters of 

the trend function occurs. Model (A) describes 

what we shall refer to as the crash model. The 

null hypothesis of a unit root is characterized by 

a Pulse dummy variable which takes the value 

one at the time of break. Under the alternative 

hypothesis of a "trend-stationary" system, Model 

(A) allows for a one-time change in the intercept 

of the trend function. We called it Level dummy, 

For the empirical cases we have in mind,  𝑇𝐵 is 

the 𝑢2 < 𝑢1 . Model (B) is referred to as the 

"changing growth" model. Under the alternative 

hypothesis, a change in the slope of the trend 

function without any sudden change in the level 

at the time of the break is allowed. Under the 

null hypothesis, the model specifies that the drift 

parameter, u changes from 𝑢2 𝑡𝑜 𝑢1 at time  𝑇𝐵  

.Model (C) allows for both effects to take place 

simultaneously, i.e., a sudden change in the level 

followed by a different growth path. 

                                  𝐻0: 𝛿 = 0  And   𝜌 = 1    

non stationary  

                                  𝐻1: 𝛿 = 1  And  𝜌 < 1    

stationary  

2.5 Data generating process proposed by 

Zivot and Andrew (1992) existing strategy 

Data generating process of Zivot Andrew is as 

under: 

 With the Zivot Andrew test the TB (time of the 

break) is chosen to minimize the statistics of α=1 

in equations below. In other words, a break point 

is selected which is the least favorable to the null 

hypothesis. The Zivot Andrew model 

endogenises one structural break in a series such 

as yt as follows. 

Null hypothesis  

                                                        𝑦𝑡 = µ + 𝑦𝑡−1 +
𝜖𝑡 

Alternate hypothesis 

                             

Level dummy  

        𝑀𝑜𝑑𝑒𝑙 𝐴:         ∆𝑦𝑡 = µ + 𝛽𝑡 + 𝜃𝐷𝑈1𝑡 +
𝛼𝑦𝑡−1 + ∑ 𝑐𝑖∆𝑦𝑡−1

𝑛
𝑖=0 + 𝜖𝑡        

Trend dummy 

          𝑀𝑜𝑑𝑒𝑙  𝐵:        ∆𝑦𝑡 = µ + 𝛽𝑡 + 𝜃𝐷𝑇1𝑡 +
𝛼𝑦𝑡−1 + ∑ 𝒄𝒊∆𝒚𝒕−𝟏

𝒏
𝒊=𝟎 + 𝜖𝑡 

 𝑀𝑜𝑑𝑒𝑙  𝐶:        ∆𝑦𝑡
= µ + 𝛽𝑡 + 𝜃𝐷𝑇1𝑡

+ 𝛾𝐷𝑇1𝑡𝛼𝑦𝑡−1 + ∑ 𝑐𝑖∆𝑦𝑡−1

𝑛

𝑖=0

+ 𝜖𝑡 

Model A allowsXfor a one-timeXchange in 

theXintercept. ModelXB is used toXtest for 

stationarityXof the seriesXround a broken trend, 

in broken trend andxfinally,xModel C 

accommodatesxthe possibilityxof a changexin 

the interceptxas well as axbroken trend. 𝐷𝑈𝑡 isxa 

Level dummyxvariable capturingxa shift in 

thexintercept, andx𝐷𝑇𝑡   is another 

dummyxvariablexrepresenting a shiftxin the 

trendxoccurring at timexTB is called trend 

dummy. The alternativexhypothesis is thexseries, 

Yt, is withxone structuralxbreak TB is thexbreak, 

andx𝐷𝑈𝑡  =1   ifxt > TBxand zeroxotherwise 𝐷𝑇𝑡   

isxequal to (t-TB) xif (t > TB) xand 

zeroxotherwise. The nullxis rejectedxif the 

coefficientxis statisticallyxsignificant. 

𝑦𝑡 = µ + 𝛽𝑡 + 𝛼𝑦𝑡−1 + 𝜖𝑡 

The OLSxregressionxequationxincluding 

thexdrift andxtrend for allxthreexmodels. 

Wherex𝑦𝑡 is thexdata generatingxprocess 

having𝐱µ, driftx 𝛽𝑡 trendx𝛼 is the coefficientxof 

thexAR and 𝜖𝑡 is thexerror term.  

3) Brief sketch of Experiment design 

According to experiment flow chart, first we 

generate data following the data generating 

processes mentioned in the 3.2.  

Figure 2.3: Author’s own source of for two strategies. 
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1) Under the Nullxhypothesis, therexis no 

structuralxbreak in the Data Generating 

Process, 

2) Under Existing strategy generating the 

DGP 𝐻0 null hypothesis, it means that 

series isxunit root with one exogenous 

break.xUnder 𝐻1the alternatexhypothesis 

generatingxthe DGP it means that series is 

stationary with one exogenous break for 

Pierre Peron test.  

3) Existing strategy assume the break if the 

break exists and the break date known 

than apply Peirre Peron type test, if the 

does not exist than apply simple Dickey 

Fuller test. 

4) Under Existing strategy generating the 

DGP 𝐻0null hypothesis, it means that 

series is unit rootxwith 

onexendogenousxbreak. Under 𝐻1the 

alternatexhypothesis generating thexDGP 

it means that series is stationary with one 

endogenous break for Zivot Andrew test. 

5) Existing strategy assume the break if the 

break exists but the break date unknown 

than apply Zivot Andrew type test. 

6) Checking the Null and alternate 

hypothesis, significance level and decision 

on the basis of critical value and 

probability value.  

7) Generate the data under 𝐻0  : compute the 

test statistics. Compute the critical values 

for very large number of times and that 

are significance level (𝛼) it shows the size 

of the tests. 

8) Generate the data under 𝐻1  : apply the test 

and simulate the number for many times 

then count rejection region that tells us the 

power of test. 

We generate the random data and we apply 

proposed strategy,  

1) Proposed strategy does not assume break. 

First we apply the rolling chow test, if the 

break exist then apply structural break test 

Pierre Perron type test, if the break does not 

exist then we apply the Dickey Fuller test. 

2) Test for Structural Break; apply the rolling 

chow test. If test accepts Structural Break, 

apply Perron test with known Structural Break. 

3) If test rejects Structural Break, apply Dickey 

Fuller unit root test. 

4) Generate the data under 𝐻0  : compute the 

test statistics. Compute the critical values for 

very large number of times and that are 

significance level (𝛼) it shows the size of the 

tests. 

5) Generate the data under 𝐻1  : apply the test 

and simulate the number for many times then 

count rejection region that tells us the power of 

test. 

6) Checking the Null and alternate hypothesis, 

significance level and decision on the basis of 

critical value and probability value. 

For this objective we compare the empirical 

size and power calculates from existing 

methodology and proposed methodology. That 

is simulated for 10000 times. Now selection of 

the test is on the basis of performance of size 

and power.  
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2.6 Testing and simulation 

We will evaluate the performance of unit root 

through Monte Carlo simulation and compare 

on the basis of size and power of Pierre Peron 

and Zivot Andrew between the existing and 

proposed Methodology. The size analysis is 

performed to quantify the distortion in 

probabilityxof typexIxerror. It canxbe 

expressedxin following way; Size = Prob 

(reject 𝐻0| when𝐻0is true) as well as Power 

analysis is executed to evaluate the 

probabilityxof rejectionxthe nullxhypothesis, 

whenxthexalternative hypothesisxis true. As 

thexstatistical power of testxincreases, the 

probability of type II error is decreased. It can 

be expressed in following way: Power = Prob 

(reject 𝐻0 | when𝐻1 is true). 

RESULTS & DISCUSSION  
Size and Power: The Monte CarloxResults 

Inxthis section wexbriefly discuss the 

sizexandxpower, where we have calculated the 

size for proposed strategy but not for existing 

strategy, and the power is calculated for both 

strategies.  

3.1 Analysis of size under proposed strategy 

for models A.B and C 

There is no need of size analysis in existing 

strategy we only calculated critical values for 

existing procedure. But we calculated the size 

analysis for proposed strategy. We generated 

the random series and apply the rolling chow 

test to detect the break, if break exist than we 

apply the Pierre Peron type test if the break 

does not exist then we apply the Dickey Fuller 

test. Empirical size of the proposed strategy is 

1- step test where we match the nominal size 

with actual size and count the rejection of the 

test and called it total size. The data generating 

process is discussed in third chapter for both 

tests.                                                    

               𝑦𝑡 = µ + 𝛽𝑡 + 𝛼𝑦𝑡−1 + 𝜖𝑡                                     

3.1.1 The OLS regression in 4.1.1equation 

including the drift and trend for all three 

models . Where 𝑦𝑡 is the data generating 

process having µ, drift  𝛽𝑡 trend 𝛼 is the 

coefficient of the AR process and 𝜖𝑡  is the 

error term. We constructed thexthree 

modelsx(A,B,C) for proposed strategy. 

Wextest the nullxhypothesis for 𝐻0 (1): µ = 0, 

𝐻0(2): 𝛽 = 0, and 𝐻0 (3) (µ , 𝛽) = 0 since all 

three hypothesis are true. Probability of 

rejection of three nullxhypotheses should not 

exceed the nominal size. The size analysis is 

performed to quantify the distortion in 

probability of type I error. It can be expressed 

in following way; Size = Prob (reject 𝐻0| 

when𝐻0is true).  For this analysis, the 

autoregressive non-stationary time series are 

being generated with differentxmodels; 

withxdrift withxtrend, with drift and trend 

both. The probability ofxgetting significant 𝛼 

would be the actual size and it is different from 

nominal size. It would be considered as size 

distortion.                                      

The data generating process are simulated for 

10000 times the results are summarized in the 

below graph figure 3.1 

 

figure 3.1 summarized the average empirical 

size results of proposed strategy for 

threexModels (A,B,C) where wexhave the 

equation for Modelx(A) 𝑦𝑡 = 𝑢 + 𝑑𝐷(𝑇𝐵)𝑡 +
𝑦𝑡−1 + 𝜖𝑡 equation Model A for Proposed 

Strategy states the level change where pulse 

dummy for intercept change and call it crash 

model. We can see the vertical bar model (A) 

shows the average empirical size 8% at the 

sample of 100. So on the basis of nominal size 

5%, the probability of size distortion is 3 %. 

For model (B) proposed strategy 𝑦𝑡 = 𝑢1 +
𝑦𝑡−1 + (𝑢2 − 𝑢1)𝐷𝑈𝑡 + 𝜖𝑡 equation states that 

permits one time change in the slope, where 

we can see the model B shows the average 

empirical size 8% at the sample of 100, so on 

the basis of nominal size 5%, the probability of 

size distortion is 3%. Both models A and B 

show the same size distortion and affected by 

size distortion. Model (C) proposed strategy 

equation 𝑦𝑡 = 𝑢1 + 𝑦𝑡−1 + 𝑑𝐷(𝑇𝐵)𝑡 +
(𝑢2 − 𝑢1)𝐷𝑈𝑡 +  𝜖𝑡 states that both permit the 

change in intercept and slope. Vertical bar 

model C shows the average empirical size 

distortion 7% at the sample of 100. So on the 

basis of nominal size 5%, the probability of 

size distortion is 2%. By visual inspection of 

the graph model (A) and (B) have more size 

distortion than model (C). by this graph we 

concluded that proposed strategy has no a hug 

size distortion. The data generating process are 

simulated 10,000 times and the 

resultsxarexsummarized in table 3.2.  

 

3.2 Analysis of Power of existing strategy 

and proposed strategy 

Thexmain objectivexof this study isxto 

evaluate the performance ofxexisting 

methodology and proposed methodology and 

compare them onxthe basis size andxpower.  

We constructed the three models (A,B,C) for 

Pierre Peron and Zivot Andrew in section 

three. We estimate 𝑦𝑡 = µ + 𝛽𝑡 + 𝛼𝑦𝑡−1 + 𝜖𝑡 . 
We test the null hypothesis for 𝐻0 (1): µ = 0, 

𝐻0 (2): 𝛽 = 0, and 𝐻0 (3) (µ , 𝛽) = 0 since all 

three hypothesis are not true. So they should 

be rejected. Power analysis is executed to 

evaluate the probability ofxrejection thexnull 

hypothesis, when the alternate hypothesis is 

true. As the statistical power of testxincreases, 
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thexprobability ofxtype II error is decreased. It 

canxbe expressed in following way:  

 Power = Prob (reject 𝐻0 | when 𝐻1is true) 

In this study, we use power analysis to 

compare the power of conventional or existing 

methodology Pierre Peron and Zivote with 

proposed methodology. The Monte Carlo 

simulations have been used in this analysis. All 

the results in the tables and graph given below 

have been summarized after 10000 times 

simulations. 

 

 

Figure 3.1 Average empirical Size of proposed strategy Model A, B and C 

 
 
Table 3.1xEmpirical size of Proposed Strategy forxmodels A ,B and C 

Coefficient of size  Empirical size of Proposed strategy 

  α=0.1,α=1           ModelxA            ModelxB            ModelxC 

0.1 0.02 0.01 0.01 

0.2 0.05 0.03 0.02 

0.3 0.06 0.05 0.04 

0.4 0.07 0.07 0.06 

0.5 0.08 0.08 0.07 

0.6 0.09 0.09 0.08 

0.7 0.09 0.10 0.09 

0.8 0.10 0.10 0.10 

0.9 0.11 0.12 0.11 

1 0.12 0.13 0.16 

 
Figure 3.2 Analysis of Power of Zivot Andrew, Pierre Perron existing strategy and proposed strategy for Model A  

 

0.08

0.08

0.07
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Figure 3.3 Analysis of Power of Zivot Andrew, Pierre Perron existing strategy and Proposed strategy 

for Model B 

 
 
Figure 3.4 Analysis of Power of Zivot Andrew, Pierre Perron existing strategy and Proposed strategy for Model C 

0.80 0.82 0.83 0.86 0.88 0.89 0.91 0.92 0.93 0.93
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0.74 0.76
0.81

0.86
0.90 0.91 0.92 0.94 0.96

0.87 0.89 0.90 0.91 0.92 0.93 0.94 0.94 0.96 0.99

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Break size

Empirical results of power of Model"A" of PP, ZA existing and proposed strategies 

Pierre Perron ES Model A

 Zivot Andrew ES Model A

Proposed strategy Model A

0.79 0.8 0.81 0.82 0.84 0.85 0.86 0.91 0.92 0.96
0.63

0.74 0.75
0.81

0.86 0.89 0.9 0.92 0.93 0.95

0.92 0.93 0.95 0.95 0.96 0.97 0.97 0.98 0.99 0.99

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Break Size

Empirical results of power of  Model"B" PP, ZA existing and Proposed strategies

Pierre Perron ES Model B

 Zivot Andrew ES Model B

Proposed strategy Model B



 

 

P
ag

e3
1

 

IJSS    Vol. 1    Issue. 1   2023 

 

Copyright © 2023. IJSS, Published by Indus Publishers 

This work is licensed under a Creative Common Attribution 4.0 International License.  

 

 

 
Table 3.2 Comparing the empirical results of model A Pierre Perron existing strategy and Proposed Strategy 

Break Size Power of Pierre Perron existing strategy and proposed strategy for model A 

   α=0.1,α=1 Pierre Perron existing strategy Model A               Proposed strategy Model A 

0.1 0.80 0.87 

0.2 0.82 0.89 

0.3 0.83 0.90 

0.4 0.86 0.91 

0.5 0.88 0.92 

0.6 0.89 0.93 

0.7 0.91 0.94 

0.8 0.92 0.94 

0.9 0.93 0.96 

1 0.93 0.99 

 

Table 3.3 Comparing the empirical results of model A Zivot Andrew existing strategy and Proposed Strategy 

Break Size  Power of Zivot Andrew existing strategy and proposed strategy for model A 

   α=0.1,α=1 Zivot Andrew existing strategy Model A             Proposed strategy Model A 

0.1 0.63 0.87 

0.2 0.74 0.89 

0.3 0.76 0.90 

0.4 0.81 0.91 

0.5 0.86 0.92 

0.6 0.90 0.93 

0.7 0.91 0.94 

0.8 0.92 0.94 

0.9 0.94 0.96 

..1 0.96 0.99 

 

Table 3.4 Comparing the empirical results of Model B Pierre Perron existing strategy and Proposed Strategy 

Break Size Power of Pierre Perron existing strategy and proposed strategy for model B 

   α=0.1,α=1  Pierre Perron existing strategy Model B               Proposed strategy Model B 

0.1 0.77 0.92 

0.2 0.79 0.93 

0.77 0.79 0.8 0.81 0.86 0.89 0.9 0.91 0.94 0.95

0.73

0.84 0.85 0.86 0.89 0.9 0.9 0.91 0.91 0.92

0.91 0.92 0.93 0.94 0.96 0.96 0.96 0.98 0.98 0.99

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Break Size

Empirical results of power of Model"C" PP, ZA exsiting and 

Prooposed strategies

Pierre Perron ES Model C

 Zivot Andrew ES Model C

Proposed strategy Model C
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0.3 0.80 0.95 

0.4 0.81 0.95 

0.5 0.86 0.96 

0.6 0.89 0.97 

0.7 0.90 0.97 

0.8 0.91 0.98 

0.9 0.94 0.99 

1 0.95 0.99 

       
Table 3.5 Comparing the empirical results of model B Zivot Andrew existing strategy and Proposed Strategy 

Break Size  Power of Zivot Andrew existing strategy and proposed strategy for model B 

   α=0.1,α=1 Zivot Andrew existing strategy Model B             Proposed strategy Model B 

0.1 0.66 0.92 

0.2 0.70 0.93 

0.3 0.73 0.95 

0.4 0.79 0.95 

0.5 0.80 0.96 

0.6 0.85 0.97 

0.7 0.89 0.97 

0.8 0.90 0.98 

0.9 0.91 0.99 

1 0.95 0.99 

 

Table 3.6 Comparing the empirical results of Model C Pierre Perron existing strategy and Proposed Strategy 

Break Size            Power of Pierre Perron existing strategy and proposed strategy for model C 

   α=0.1,α=1  Pierre Perron existing strategy Model C               Proposed strategy Model C 

0.1 0.77 0.91 

0.2 0.79 0.92 

0.3 0.80 0.93 

0.4 0.81 0.94 

0.5 0.86 0.96 

0.6 0.89 0.96 

0.7 0.90 0.96 

0.8 0.91 0.98 

0.9 0.94 0.98 

1 0.95 0.99 

  
Table 3.7 Comparing the empirical results of model C Zivot Andrew existing strategy and Proposed Strategy 

Break Size  Power of Zivot Andrew existing strategy and proposed strategy for model C 

   α=0.1,α=1 Zivot Andrew existing strategy Model C             Proposed strategy Model C 

0.1 0.73 0.91 

0.2 0.84 0.92 

0.3 0.85 0.93 

0.4 0.86 0.94 

0.5 0.89 0.96 

0.6 0.90 0.96 

0.7 0.90 0.96 

0.8 0.91 0.98 

0.9 0.91 0.98 

1 0.92 0.99 

CONCLUSION  
 We concluded following results from 

this research that the unit root and commonly 

used the existing strategy ordinarily provide 

misleading results. This procedure provides 
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unreliable results due to assuming the break 

exogenously and endogenously decisions in 

data generating process. Under the proposed 

strategy they provide optimal size and power 

but in case of size they undergo in size 

distortion. The reason behind it might be in 

case of data generating process.so the selection 

of the two strategies such as existing and 

proposed on the basis of size and power. We 

can see size of proposed strategy in figure 3.1 

size of proposed strategy of three models 

results are indicating that initially empirical 

size is less than nominal size 5% that means 

there is no size distortion, as the coefficient of 

size increasing from 0.3 to 1 the results of 

three models indicating that there is size 

distortion. In the figures 3.2, 3.3 and 3.4 the 

power of two strategies results are indicating 

that proposed strategy better perform than 

existing strategy in case of three models with 

drift, with trend and with drift and trend both. 

We compare Pierre Perron and Zivot Andrew 

separately with Proposed strategy.  In tables 

3.2, 3.4 and 3.6   the results are indicating that 

power of Pierre Perron model A, B and C are  

not significantly perform as compare to 

proposed strategy. Proposed strategy provides 

significant and better results in case of  model 

A, B and C. In the case of Zivot Andrew 

model A, B and C  see tables 3.3, 3.5 and 3.7 

the results shows that the power of test is 

highly suffers as compare  to proposed 

strategy, the power of proposed strategy is 

highly significant and better perform in the 

case of model A, B and C.   

The commonly used existing strategy Pierre 

Perron and Zivot Andrew having sever power 

problem in case of drift trend and with drift 

trend both the results are spurious. But 

proposed strategy power perform well in case 

of drift trend and with drift trend both as 

compare to existing strategy but in case of 

size, proposed strategy suffers in size of all 

three models drift trend and with drift trend 

both. 
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