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proved to have adverse effects on the cointegration test. As pointed above, the data showed 

only to be cointegrated after concluding that the effects of the economic recession were 

significant enough to consider in the analysis. The cointegration rank also proved to be 

affected as both the trace and eigen value tests gave different results in that respect. However, 

we note that these results may possibly not be entirely attributed to the effects of the 

structural shift.  

 

Having satisfactorily concluded that the BRICS are cointegrated, we proceeded to test the 

estimated VECM for adequacy. We carried out this task by testing the underlying VAR 

structure for ARCH effects, normality and serial correlation. The VAR model with two long-

run relations showed no serious signs of ARCH effects and the results of the normality tests 

were within acceptable boundaries. However, the VAR with one cointegrating equation 

exhibited adverse ARCH effects. As a result, we argued that perhaps the data are best 

modeled by a VAR with two estimated long-run relations instead of one. 

 

Finesse is required in addressing the first part of the research question. The results of both 

correlation and cointegration suggest that the inclusion of the South African JSE into a 

portfolio consisting of only the BRICs major stock indices results in a portfolio that is poorly 

diversified. Since the cointegration results revealed that the BRICS share at least one long-

run relation, it was also equally important to give insight into the short-run dynamics of the 

data. This was vital since the definition of the VEC model given in the Chapter 3 was that it 

not only captures the long-run relations of the data but also short-term effects and responses 

of the variables to each other and other external stimuli.   

 

So, the high correlation coefficients served only to show that diversification in a portfolio 

consisting of just the BRICS major stock indices was very poor. After acknowledging this 

outcome, the key issue became about addressing the question “…what is the upside of 

holding a portfolio of stocks that have been found to historically move together?” It was 

therefore imperative to guide this research to chiefly investigate this question and not the 

question of how to diversify our portfolio.  

 

A consequence of the cointegration test results indicated that it would be possible to 

implement the pairs trading strategy, a statistical arbitrage technique. This would only be 
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feasible because of the mean reversion property covered by cointegration. This meant that 

some of the portfolio’s investment risk could be diversified away through hedging. That is to 

say, since the stocks were found to be highly correlated, a long position in one stock would 

be expected to be offset (hedged) by a short position in another. The pairs used in the 

implementation of the trading strategy were SENSEX-RTSI and RTSI-BOVESPA. These 

were selected based on their long-term relationships, that is, SENSEX was found to be 

cointegrated with RTSI and RTSI was found to be cointegrated with BOVESPA.    

 

The results showed that if a 1% spread threshold is set for both stock pairs, the second pair 

(RTSI-BOVESPA) outperformed the first pair (SENSEX-RTSI). However, if provision is 

made for trading costs incurred in each trade, it followed that entering into numerous trades 

on the same pair would highly erode the gains. This led to the realization that perhaps the 

optimal spread ceiling would be best set at 5% instead of 1%. However, the results showed 

that the 5% spread threshold yielded unsatisfactory trading signals over the sample period. 

Only one market entry point for the SENSEX-RTSI pair was generated while no entry points 

were generated for the RTSI-BOVESPA pair at all.  

 

Thus, for the purposes of this research, we conclude that a 1% spread may be adequate to 

simulate an interactive market pairs trading strategy for both pairs considered. It should be 

mentioned that no transaction costs were actually calculated in the simulation of the pairs 

trading technique mentioned above.  

 

At 1% price spread, the SENSEX-RTSI pair averaged returns of about 8.64% per trade and 

the RTSI-BOVESPA pair showed only a 7.8% return. The Sharpe ratios were calculated as 

1.166183 and -0.91 respectively. These results indicated that it is more profitable and less 

risky to invest in the SENSEX-RTSI stock pair than in the RTSI-BOVESPA pair. 
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Recommendations: 

 

In our endeavor, we found very little research that explicitly utilizes market capitalization as 

a normalization tool in regression analysis. For this reason, we realize that the arbitrary nature 

of the date chosen to select the market capitalization figures may very well be almost 

completely based on the researcher’s own reasons. Consequently, such an act opens the 

research up for argument in this respect. We hypothesize that if different capitalization 

figures are selected on a different date, then the resulting choice of explanatory and 

dependent variables may be severely influenced otherwise. As a result, the estimated 

regression will be interpreted differently based on the new estimates and may strongly change 

the results of the ensuing analysis. 
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APPENDIX A

 

 

Figure A1: JSE ACF and PACF plots 
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Figure A2: SSE ACF and PACF plots 
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Figure A3: SENSEX ACF and PACF plots 
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Figure A4: RTSI ACF and PACF plots 
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Figure A5: BOVESPA ACF and PACF plots 
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APPENDIX B

 

Figure B1: Plot of differenced JSE data 
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Figure B2: Plot of differenced SSE data 
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Figure B3: Plot of differenced SENSEX data 
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Figure B4: Plot of differenced RTSI data 
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Figure B5: Plot of differenced BOVESPA data 
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APPENDIX C 

 

Figure C1: Responses to a stock price shock in the JSE with 95% bootstrap confidence interval 

and runs limited to 12 periods. 
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Figure C2: Responses to a stock price shock in the SSE with 95% bootstrap confidence interval 

and runs limited to 12 periods. 
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Figure C3: Responses to a stock price shock in the SENSEX with 95% bootstrap confidence 

interval and runs limited to 12 periods. 
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Figure C4: Responses to a stock price shock in the RTSI with 95% bootstrap confidence interval 

and runs limited to 12 periods. 
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Figure C5: Responses to a stock price shock in the BOVESPA with 95% bootstrap confidence 

interval and runs limited to 12 periods. 
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APPENDIX D 

 

Figure D1: Residual series of a VAR(2) model with r=1 
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Figure D2: Residual series of a VAR(2) model with r=2 

  

0 100 200 300 400 500 600

-0
.3

-0
.2

-0
.1

0
.0

0
.1

0
.2

Index

V
A

R
(2

) 
R

e
s
id

u
a

l 
s
e

ri
e

s
: 
r=

2

 

 

 

 



P a g e  | 151 

 
  

 
 

APPENDIX E 

 

R code used for the analysis 

 

#Load Relevant Libraries 

library(urca) 

library(vars) 

library(fGarch) 

library(PairTrading) 

library(fTrading) 

library(Hmisc) 

 

#Read in the data 

mydata=read.csv(file.choose(),header=T) 

attach(mydata) 

 

# verify data is numeric 

data.entry(jse,sse,sensex,rtsi,bovespa) 

 

#Identify data as time series 

jse=ts(jse) 

sse=ts(sse) 

sensex=ts(sensex) 

rtsi=ts(rtsi) 

bovespa=ts(bovespa) 

 

##testing for correlation between indices 

rcorr(as.matrix(data.frame(jse,sse,sensex,rtsi,bovespa), type="pearson")) 

 

##unit root tests: we use illustrate the testing processes using jse as an example otherwise 

each code is repeated 4 other times to accommodate each stock variable in levels with its 

own lag structure 
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##Testing without accounting for breaks: these tests are repeated to for the log-transformed 

prices as well 

##ADF test 

summary(ur.df(jse,lags=1,type="drift")) 

##KPSS test 

ur.kpss(jse, type = "mu", 

        use.lag = 9) 

 

##PP test 

pp.test(jse) 

 

##Tests that account for breaks 

##Andrew-Zivot test 

 

##supF test 

supF.jse=Fstats(jse~1) ## regressed on the mean 

sctest(supF.jse) 

 

##Rec-CUSUM test 

sc.jse=efp(jse~1) ## regressed on the mean 

 

sctest(sc.jse) 

#next create a ‘Date’ variable to index the zoo object to be created  

Date= as.Date(a$Date) 

 

#creating objects for plots in raw,  log pricing and in differences respectively 

rawdata = zoo(data.frame(jse, sensex, sse, rtsi, bovespa),Date) 

log_data = zoo(data.frame(ljse, lsse, lsensex, lrtsi, lbovespa), Date) 

# lstock=log(stock) 

differenced_log_data = zoo(data.frame(diff(ljse), diff(lsse), diff(lsensex), diff(lrtsi), 

diff(lbovespa)),Date) 
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#creating a data frame of the stock variables and choosing the first variable in the data frame 

to normalize on when estimating the vecm. 

d=data.frame(rtsi, bovespa, jse, sse, sensex) 

 

# let rtsi, bovespa, jse, sse and sensex denote log-transformed data henceforth  

 

# determining the optimal number of lags for the cointegration rank test 

lag.num=VARselect(na.omit(d),lag.max=10,"const") 

lag.num 

 

#then create the zoo object of the 5 stock variables indexed on the Date variable 

dzoo=zoo(d,Date) 

 

#create frame with the Structural Shift and transitory dummy variable 

dummy=data.frame(sdummy,dum1) 

 

#Estimating the VECM, cointegrating and loading vectors with shift, transitory and 11 

#seasonal dummies. 

vecm<- ca.jo(d, type = "trace",ecdet = "const", K = 2, spec = "longrun",dumvar=dummiz, 

season=12) 

vecmE<- ca.jo(d, type = "eigen",ecdet = "const", K = 2, spec = "longrun",dumvar=dummiz, 

season=12) 

 

#OLS estimation of the regression estimates 

vecjorls<- cajorls(vecm, r = 2) 

vecjorlsE<- cajorls(vecmE, r = 1) 

 

#Transform VECM to VAR(2) 

v2v=vec2var(vecm, r = 2) 

v2vE=vec2var(vecmE, r = 1) 

 

#Calculating the t-values 

alpha<- coef(vecjorls$rlm)[1, ] 
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beta<- vecjorls$beta 

resids<- resid(vecjorls$rlm) 

 N <- nrow(resids) 

sigma<- crossprod(resids) / N 

 

 

 ## t-stats for alpha  

 alpha.se <- sqrt(solve(crossprod(cbind(vecm@ZK %*% beta, vecm@Z1))) 

 [1, 1]* diag(sigma)) 

alpha.t <- alpha / alpha.se 

 

 ## t-stats for beta 

beta.se <- sqrt(diag(kronecker(solve( crossprod(vecm@RK[, -1])), 

solve(t(alpha) %*% solve(sigma)   %*% alpha)))) 

 beta.t <- c(NA, beta[-1] / beta.se) 

 

#Output 

alpha.t 

beta.t 

 

Code used for the Appendices 

par(mar=c(5.1,4.1,2,2)) # determine the plot margins 

plot3 = ts(rawdata, start=2001,frequency=12) 

#plot raw data (figure 3) 

ts.plot(plot3,main="",xlab="")  

#use Times New Roman font in all text on the graph 

windowsFonts(A=windowsFont("Times New Roman")) 

## Figure 3:  Time series plots of the raw monthly prices 

title("",sub=" ",font.sub=1,cex.sub=1.1,ylab="Index monthly prices 

(raw)",xlab="Time",cex.lab=0.9, family="A") 
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lines(plot3[,1],col="red") 

lines(plot3[,2],col="green") 

lines(plot3[,3],col="blue") 

lines(plot3[,4],col="orange") 

lines(plot3[,5],col="black") 

legend("topleft",c("JSE","SSE","SENSEX","RTSI","BOVESPA"),cex=0.65,col=c("red","gre

en","blue","orange","black"),lty=1,title="Stock Exchanges") 

 

plot4 = ts(log_data, start=2001,frequency=12) 

#plot log transformed data (figure 4) 

ts.plot(plot4,main="",xlab="")  

windowsFonts(A=windowsFont("Times New Roman")) 

##Figure 4:  Time series plots of logged monthly prices 

title("",sub=" ",font.sub=1,cex.sub=1.1,ylab="Index monthly prices 

(logs)",xlab="Time",cex.lab=0.9, family="A") 

lines(plot4[,1],col="red") 

lines(plot4[,2],col="green") 

lines(plot4[,3],col="blue") 

lines(plot4[,4],col="orange") 

lines(plot4[,5],col="black") 

legend("bottomright",c("JSE","SSE","SENSEX","RTSI","BOVESPA"),cex=0.65,col=c("red

","green","blue","orange","black"),lty=1,title="Stock Exchanges") 

 

plot5 = ts(differenced_log_data, start=2001, frequency=12) 
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#plot the differenced log data (figure 5) 

ts.plot(plot5,main="",xlab="")  

windowsFonts(A=windowsFont("Times New Roman")) 

## Figure 5:  Time series plots of log-differenced monthly prices 

title("",sub=" ",font.sub=1,cex.sub=1.1,ylab="Index monthly prices (log-

differenced)",xlab="Time",cex.lab=0.9, family="A") 

lines(plot5[,1],col="red") 

lines(plot5[,2],col="green") 

lines(plot5[,3],col="blue") 

lines(plot5[,4],col="orange") 

lines(plot5[,5],col="black") 

legend("bottomright",c("JSE","SSE","SENSEX","RTTI","BOVESPA"),cex=0.65,col=c("red

","green","blue","orange","black"),lty=1,title="Stock Exchanges") 

op<- par(usr=c(0,1,0,1), xpd=NA)  # Reset the coordinates 

 

APPENDIX A: Partial and Autocorrelation plot codes 

 

windowsFonts(A=windowsFont("Times New Roman")) 

op = par(oma=c(4,1,1,1)+.1,mfrow=c(2,1)) # Room for the title and legend 

acf(jse,main="Autocorrelations", cex=.9,cex.main=0.9,family="A") 

pacf(jse,main="Partial Autocorrelations", cex=.9,cex.main=0.9, family="A") 

par(op) 

## Figure A1: JSE ACF and PACF plots 

mtext("", font=1,cex=1.1, side=1,family="A") 

op<- par(usr=c(0,1,0,1), xpd=NA)  # Reset the coordinates 

dev.off() 
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op = par(oma=c(4,0,0,0)+.1,mfrow=c(2,1)) 

acf(sse,main="Autocorrelations", cex=.9,cex.main=0.9,family="A") 

pacf(sse,main="Partial Autocorrelations", cex=.9,cex.main=0.9,family="A") 

par(op) 

## Figure A2: SSE ACF and PACF plots 

mtext("", font=1,cex=1.1, side=1,family="A") 

op<- par(usr=c(0,1,0,1), xpd=NA)  

dev.off() 

 

op = par(oma=c(4,0,0,0)+.1,mfrow=c(2,1)) 

acf(sensex,main="Autocorrelations", cex=.9,cex.main=0.9,family="A") 

pacf(sensex,main="Partial Autocorrelations", cex=.9,cex.main=0.9,family="A") 

par(op) 

## Figure A3: SENSEX ACF and PACF plots 

mtext("", font=1,cex=1.1, side=1,family="A") 

op<- par(usr=c(0,1,0,1), xpd=NA)   

dev.off() 

 

op = par(oma=c(4,0,0,0)+.1,mfrow=c(2,1)) 

acf(rtsi,main="Autocorrelations", cex=.9,cex.main=0.9,family="A") 

pacf(rtsi,main="Partial Autocorrelations", cex=.9,cex.main=0.9,family="A") 

par(op) 

##Figure A4: RTSI ACF and PACF plots 

mtext("", font=1,cex=1.1, side=1,family="A") 

op<- par(usr=c(0,1,0,1), xpd=NA)   

dev.off() 

 

op = par(oma=c(4,0,0,0)+.1,mfrow=c(2,1)) 

acf(bovespa,main="Autocorrelations", cex=.9,cex.main=0.9,family="A") 

pacf(bovespa,main="Partial Autocorrelations", cex=.9,cex.main=0.9,family="A") 

par(op) 

## Figure A5: BOVESPA ACF and PACF plots 

mtext("Figure A5: BOVESPA ACF and PACF plots", font=1,cex=1.1, side=1,family="A") 
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op<- par(usr=c(0,1,0,1), xpd=NA)   

dev.off() 

 

APPENDIX B: Individual time series plots of the differenced data with identification of the 

"blips" for structural shifts 

 

windowsFonts(A=windowsFont("Times New Roman")) 

par(oma=c(2,0,0,0)) 

## Figure B1: Plot of differenced JSE data 

plot(diff(ts(jse)) , main=" ",sub=" ", cex.sub=1.1,font.sub=1,ylab="Differenced JSE 

Data",xlab="Observation Number", cex.lab=0.9, family="A") 

abline(v=83,lty=4,col="blue") 

 

##Figure B2: Plot of differenced SSE data 

plot(diff(ts(sse)) , main=" ",sub=" ", cex.sub=1.1,font.sub=1,ylab="Differenced SSE 

Data",xlab="Observation Number", cex.lab=0.9, family="A") 

abline(v=83,lty=4,col="blue") 

 

## Figure B3: Plot of differenced SENSEX data 

plot(diff(ts(sensex)) , main=" ",sub=" ", cex.sub=1.1,font.sub=1,ylab="Differenced SENSEX 

Data",xlab="Observation Number", cex.lab=0.9, family="A") 

abline(v=83,lty=4,col="blue") 

 

## Figure B4: Plot of differenced RTSI data 

plot(diff(ts(rtsi)) , main=" ",sub=" ", cex.sub=1.1,font.sub=1,ylab="Differenced RTSI 

Data",xlab="Observation Number", cex.lab=0.9, family="A") 

abline(v=83,lty=4,col="blue") 

 

## Figure B5: Plot of differenced BOVESPA data 

plot(diff(ts(bovespa)) , main=" ",sub=" ", cex.sub=1.1,font.sub=1,ylab="Differenced 

BOVESPA Data",xlab="Observation Number", cex.lab=0.9, family="A") 

abline(v=83,lty=4,col="blue") 
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APPENDIX C: Impulse response functions 

 

##the code below is repeated 5 times to accommodate impulses introduced to all 5 variables. 

irf(v2v, impulse = “stock_variable_name”) 

 

APPENDIX D: VAR(2) residual plots 

 

plot(as.vector(v2v$resid), ylab=”VAR(2) residual plot: r=2”) 

plot(as.vector(v2vE$resid), ylab=”VAR(2) residual plot: r=1”) 

 

StatArb R Code: Pairs trading 

p1=data.frame(sensex,rtsi) 

 p2=data.frame(rtsi,bovespa) 

 plot1=ts(p1,start=2001, end=2010,frequency=12) 

 plot2=ts(p2,start=2001, end=2010,frequency=12) 

 

par(mar=c(5,2,1,1)) 

ts.plot(plot1,main="",xlab="") 

## Figure 6:  SENSEX and RTSI monthly stock prices 

title("",sub=" ",font.sub=1,cex.sub=1.1,ylab=" Monthly stock 

prices",xlab="Time",cex.lab=0.9, family="A") 

lines(plot1[,1],col="blue") 

lines(plot1[,2],col="orange") 

legend("topleft", c("SENSEX","RTSI"), cex=0.65, col=c("blue","orange"),lty=1,title="KEY: 

SENSEX-RTSI pair") 

 

## Figure 7:  RTSI and BOVESPA monthly stock prices 

ts.plot(plot2,main="",xlab="") 

title("",sub=" ",font.sub=1,cex.sub=1.1,ylab="Monthly stock prices", xlab="Time", 

family="A")  
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lines(plot2[,1],col="orange") 

lines(plot2[,2],col="black") 

legend("topleft", c("RTSI","BOVESPA"), cex=0.65, 

col=c("orange","black"),lty=1,title="KEY: RTSI-BOVESPA pair") 

 

#par(op) 

 

1) RTSI vs SENSEX 

RCode: 

dz=zoo(data.frame(sensex,rtsi), Date) 

regdz = EstimateParameters(dz, method = lm) 

str(regdz) 

#par(oma=c(2,0,0,0)) 

## Figure 8: Price spread between the RTSI and SENSEX stocks 

plot(regdz$spread,main="",sub=" ", xlab="Time", ylab="Spread",cex.sub=1.1,font.sub=1, 

cex.lab=0.9, family="A") 

 

#Is spread stationary or not 

 IsStationary(regdz$spread, 0.1) 

 

#Analyze the risk adjusted perfomance of the portfolio 

sharpeRatio(regdz$spread) 

 

#estimate parameters for back test and chose 30 month period arbitrarily 

params1 = EstimateParametersHistorically(dz, period = 30) 

 

#create and plot trading signals 

signal11<- Simple(params1$spread, 0.05) 

barplot(signal11,col="blue",space = 0, border = "blue",xaxt="n",yaxt="n",xlab="",ylab="") 

par(new=TRUE) 

## Figure 10a: Trading signals at 5% spread (S-R) 
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plot(params1$spread,main="",sub=" ", xlab="Time",cex.sub=1.1,font.sub=1, cex.lab=0.9, 

family="A") 

 

signal12<- Simple(params1$spread, 0.01) 

barplot(signal12,col="blue",space = 0, border = "blue",xaxt="n",yaxt="n",xlab="",ylab="") 

par(new=TRUE) 

## Figure 10c: Trading signals at 1% spread (S-R) 

plot(params1$spread,main="",sub=" ", xlab="Time",cex.sub=1.1,font.sub=1, cex.lab=0.9, 

family="A") 

 

signal13<- Simple(params1$spread, 0.1) 

barplot(signal13,col="blue",space = 0, border = "blue",xaxt="n",yaxt="n",xlab="",ylab="") 

par(new=TRUE) 

plot(params1$spread,main="",sub="Figure 10e: Trading signals at 10% spread (S-R)", 

xlab="Time",cex.sub=1.1,font.sub=1, cex.lab=0.9, family="A") 

 

#Observe perfomance of pair trading (Sensex-RTSI) over specified time period 

## Figure 11a: Perfomance of the SENSEX-RTSI pairs trading at 5% spread 

return.pairtrading <- Return(dz, lag(signal11), lag(params1$hedge.ratio)) 

 if(!all(is.na(return.pairtrading))){ plot(100 * cumprod(1 + return.pairtrading),main="",sub=" 

",xlab="Time",ylab="Returns",cex.sub=1.1,font.sub=1, cex.lab=0.9, family="A") } 

 

## Figure 11b: Perfomance of the SENSEX-RTSI pairs trading at 1% spread 

return.pairtrading <- Return(dz, lag(signal12), lag(params1$hedge.ratio)) 

 if(!all(is.na(return.pairtrading))){ plot(100 * cumprod(1 + return.pairtrading),main="",sub=" 

",xlab="Time",ylab="Returns",cex.sub=1.1,font.sub=1, cex.lab=0.9, family="A") } 

 

2) RTSI vs BOVESPA 

RCode: 

dz2=zoo(data.frame(rtsi,bovespa), Date) 

regdz2 = EstimateParameters(dz2, method = lm) 
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str(regdz2) 

#par(oma=c(4,0,0,0)) 

##Figure 9: Price spread between the RTSI and BOVESPA stocks 

plot(regdz2$spread,main="",sub=" ", xlab="Time", ylab="Spread",cex.sub=1.1,font.sub=1, 

cex.lab=0.9, family="A") 

 

#Is spread stationary or not 

 IsStationary(regdz2$spread, 0.1) 

 

#Analyze the risk adjusted perfomance of the portfolio 

sharpeRatio(regdz2$spread) 

 

#estimate parameters for back test andchose 30 month period arbitrarily 

 params2= EstimateParametersHistorically(dz2, period = 30) 

 

#create and plot trading signals 

 

signal21<- Simple(params2$spread, 0.05) 

barplot(signal21,col="blue",space = 0, border = "blue",xaxt="n",yaxt="n",xlab="",ylab="") 

par(new=TRUE) 

## Figure 10b: Trading signals at 5% spread (R-B) 

plot(params2$spread,main="",sub=" ", xlab="Time",cex.sub=1.1,font.sub=1, cex.lab=0.9, 

family="A") 

 

signal22<- Simple(params2$spread, 0.01) 

barplot(signal22,col="blue",space = 0, border = "blue",xaxt="n",yaxt="n",xlab="",ylab="") 

par(new=TRUE) 

## Figure 10d: Trading signals at 1% spread (R-B) 

plot(params2$spread,main="",sub=" ", xlab="Time",cex.sub=1.1,font.sub=1, cex.lab=0.9, 

family="A") 

 

signal23<- Simple(params2$spread, 0.1) 
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barplot(signal23,col="blue",space = 0, border = "blue",xaxt="n",yaxt="n",xlab="",ylab="") 

par(new=TRUE) 

## Figure 10f: Trading signals at 10% spread (R-B) 

plot(params2$spread,main="",sub=" ", xlab="Time",cex.sub=1.1,font.sub=1, cex.lab=0.9, 

family="A") 

 

#Observe perfomance of pair trading (Sensex-RTSI) over specified time period 

Figure 11c: Perfomance of the RTSI-BOVESPA pairs trading at 1% spread 

return.pairtrading <- Return(dz2, lag(signal22), lag(params2$hedge.ratio)) 

 if(!all(is.na(return.pairtrading))){ plot(100 * cumprod(1 + return.pairtrading),main="",sub=" 

",xlab="Time",ylab="Returns",cex.sub=1.1,font.sub=1, cex.lab=0.9, family="A") } 

 

## Figure 11b: Perfomance of the RTSI-BOVESPA pairs trading at 10% spread 

return.pairtrading <- Return(dz2, lag(signal22), lag(params2$hedge.ratio)) 

if(!all(is.na(return.pairtrading))){ plot(100 * cumprod(1 + return.pairtrading),main="",sub=" 

",xlab="Time",ylab="Returns",cex.sub=1.1,font.sub=1, cex.lab=0.9, family="A") } 
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APPENDIX F 

 

Statistical tables 

 

Table F1: Dickey-Fuller critical values 

AR Model 

T=Sample size 

Critical level 

0.10 0.05 0.025 0.01 

     

T = 25 −2.62 −3.00 −3.33 −3.75 

T = 50 −2.60 −2.93 −3.22 −3.58 

T = 100 −2.58 −2.89 −3.17 −3.51 

T = 250 −2.57 −2.88 −3.14 −3.46 

T = 500 −2.57 −2.87 −3.13 −3.44 

Notes: The ADF critical values are taken from http://rspa.royalsocietypublishing.org. 

 

Table F2: KP SS test critical values 

p-value Critical Value (  ) Critical Value (
 ) 

0.10 0.347 0.119 

0.05 0.463 0.146 

0.025 0.574 0.176 

0.01 0.739 0.216 

Notes: The ADF critical values are taken from http://rspa.royalsocietypublishing.org. 
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