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Appendix 1 The bias in α1 decreases with T

The following Stata replication code reproduces the results in Footnote 10 which show
that the bias in α1 decreases as the sample size increases.

#d ;

set more off ;

clear ;

set seed 456789 ;

cap mkdir "Change Directory Here" ;

global nocoint "Change Directory Here" ;

cap mkdir "$nocoint\results" ;

/*bivariate*/

#d ;

cap program drop bivariate ;

program define bivariate, rclass ;

syntax [, obs(integer 200)] ;

#d ;

drop _all ;

set obs ‘obs’ ;

gen t = _n ;

tsset t ;

gen e_1 = invnorm(uniform()) ;

gen x_1=e_1 if t==1 ;

gen u=invnorm(uniform()) ;

gen y=u if t==1 ;

replace x_1= l.x_1+e_1 if t>1 ;

replace y= l.y + u if t>1 ;

/*drop the first 100 observations*/

drop if t<=100 ;

/*Error Correction Model (ECM)*/

reg d.y l.y d.x_1 l.x_1 ;

return scalar beta_ly = _b[l.y] ; /*Save these coefficients to check bias.*/

return scalar obs=‘obs’ ;

end ;

#d ;

postfile bivariate

obs beta_mean_ly

using "$nocoint\results\nocoint_1", replace ;

foreach obs of numlist 200 300 { ;

simul obs=r(obs) beta_ly=r(beta_ly),

reps(10000):

bivariate, obs(‘obs’) ;
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/*Save coefficients*/

local obs_n=‘obs’-100 ;

sum beta_ly ;

local beta_mean_ly = round(r(mean), .001) ;

post bivariate (‘obs_n’) (‘beta_mean_ly’) ;

} ;

postclose bivariate ;

clear ;

/*five IVs*/

#d ;

cap program drop fiveivs ;

program define fiveivs, rclass ;

syntax [, obs(integer 200)] ;

#d ;

drop _all ;

set obs ‘obs’ ;

gen t = _n ;

tsset t ;

gen e_1 = invnorm(uniform()) ;

gen x_1=e_1 if t==1 ;

gen e_2 = invnorm(uniform()) ;

gen x_2=e_2 if t==1 ;

gen e_3 = invnorm(uniform()) ;

gen x_3=e_3 if t==1 ;

gen e_4 = invnorm(uniform()) ;

gen x_4=e_4 if t==1 ;

gen e_5 = invnorm(uniform()) ;

gen x_5=e_5 if t==1 ;

gen u=invnorm(uniform()) ;

gen y=u if t==1 ;

replace x_1= l.x_1+e_1 if t>1 ;

replace x_2= l.x_2+e_2 if t>1 ;

replace x_3= l.x_3+e_3 if t>1 ;

replace x_4= l.x_4+e_4 if t>1 ;

replace x_5= l.x_5+e_5 if t>1 ;

replace y= l.y + u if t>1 ;

drop if t<=100 ;

/*Error Correction Model (ECM)*/

reg d.y l.y d.x_1 l.x_1 d.x_2 l.x_2 d.x_3 l.x_3 d.x_4 l.x_4 d.x_5 l.x_5 ;

return scalar beta_ly = _b[l.y] ; /*Save these coefficients to check bias.*/

return scalar obs=‘obs’ ;

end ;

#d ;
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postfile fiveivs

obs beta_mean_ly

using "$nocoint\results\nocoint_5", replace ;

foreach obs of numlist 200 300 { ;

simul obs=r(obs) beta_ly=r(beta_ly),

reps(10000):

fiveivs, obs(‘obs’) ;

/*Save coefficients*/

local obs_n=‘obs’-100 ;

sum beta_ly ;

local beta_mean_ly = round(r(mean), .001) ;

post fiveivs (‘obs_n’) (‘beta_mean_ly’) ;

} ;

postclose fiveivs ;

clear ;
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b
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f
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c
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u
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=
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u
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c
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c
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c
k
e
t
-
F
u
l
l
e
r

D
i
s
t
r
i
b
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.
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.
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c
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;
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=
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c
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c
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c
a
l
a
r

m
1
a
s
i
g
M
C
V

=
m
1
t
a
1
<
=
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c
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=
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c
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.
0
5
)

;

p
o
s
t

‘
s
i
m
’

(
m
1
a
s
i
g
M
C
V
)

(
m
1
a
s
i
g
M
C
V
_
d
f
)

;
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;
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;

}
;
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c
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c
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c
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c
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;
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0
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i
d

;

/
*

S
e
t

t
h
e

v
a
l
u
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c
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c
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c
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.
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=
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.
0
2
5
)

;

s
c
a
l
a
r

l
p

=
-
1
*
i
n
v
t
t
a
i
l
(
‘
o
b
s
_
d
f
’
,
0
.
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;
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;
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;
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/
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p
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p
r
i
a
t
e

l
a
g
s

f
o
r

t
h
e

D
i
c
k
y
-
F
u
l
l
e
r

t
e
s
t

(
y
)
.

*
/

r
e
g

d
.
d
v
1

l
.
d
v
1

;

p
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c
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r
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;
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=
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.
0
5

{
;

/
*
T
h
e

"
w
h
i
l
e
"

c
o
m
m
a
n
d

a
l
l
o
w
s

u
s

t
o

k
e
e
p

r
u
n
n
i
n
g

t
h
e

s
e
t

o
f

s
t
a
t
a

c
o
m
m
a
n
d
s

A-12



e
n
c
l
o
s
e
d

i
n

t
h
e

b
r
a
c
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c
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u
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.
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p
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c
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c
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c
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b
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p
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r
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r
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;
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;
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c
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u
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u
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c
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i
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.
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u
e
s

o
f

s
e
r
i
a
l

c
o
r
r
e
l
a
t
i
o
n
.

I
f

p
-
v
a
l
u
e

i
s

g
r
e
a
t
e
r

t
h
a
n

0
.
0
5
,

i
t

i
n
d
i
c
a
t
e
s

t
h
a
t

y

h
a
s

a
u
n
i
t

r
o
o
t
.

N
o
t
e

t
h
a
t

r
e
j
e
c
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;
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;
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;
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;
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;
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Appendix 4 Replication Code for Table 3

The data necessary to replicate the following analyses comes from Casillas, Enns and
Wohlfarth (2011) and can be found at https://dataverse.harvard.edu/dataset.xhtml?
persistentId=hdl:1902.1/14568. The data file is po sc.dta.

The following Stata code replicates the results reported in Table 3 and compares the
model fit of Grant and Lebo’s ARFIMA model and the ARIMA models we report.

arfima d.all_rev

estimates stats

predict filtered, r

corrgram filtered

drop filtered

arima all_rev, arima(2,1,0)

estimates stats

predict filtered, r

corrgram filtered

drop filtered

arfima d.nosal_rev

estimates stats

predict filtered, r

corrgram filtered

drop filtered

arima nosal_rev, arima(0,1,1)

estimates stats

predict filtered, r

corrgram filtered

drop filtered

Appendix 5 Semi–Parametric Estimates of d

In the text, we indicated that despite critiquing Keele, Linn, and Webb for using Stata’s
Exact Maximum Likelihood (EML) to estimate the fractional integration parameter d,
Grant and Lebo report results from this same estimator. In Table 2, we present the es-
timates for d based on three semi–parametric estimators, the Geweke/Porter–Hudak log
periodogram estimator (Geweke and Porter-Hudak 1983), the Phillips modified log peri-
odogram estimator (Phillips 1999a, Phillips 1999b), and the Robinson log periodogram es-
timator (Robinson 1995).1 As Box-Steffensmeier, Freeman, Hitt and Pevehouse (2014, 178)

1All estimates were performed in Stata using the default settings (Baum and Wiggins 2000). Table 2
in the Appendix reports the same estimates with standard errors. The average estimated standard error is
0.27, with a range from 0.13 to 0.45. These values further highlight the uncertainty around estimates of d.
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note, “semi-parametric methods. . . are popular because they do not require researchers to
make strong assumptions about the short–term components [i.e., the autoregressive and
moving average components] of the model.” Because the estimates are sensitive to the
number of ordinates specified, for the Geweke/Porter–Hudak and Phillips estimators, we
report commonly employed powers that range from 0.50 to 0.75 (see Column 1) (Baum and
Wiggins 2000).2 Because Robinson’s estimator can include powers that include a sizeable
fraction of the sample size, we extend the power to 0.95 (Baum and Wiggins 2000). We
follow Grant and Lebo and first difference our series prior to estimating d and then add 1 to
the estimate.

Table 2: Semi–Parametric Estimates of d

All Reversals Nonsalient Reversals
Geweke/ Phillips Geweke/ Phillips

Power Porter-Hudak Modified Robinson Porter-Hudak Modified Robinson
d (s.e.) d (s.e.) d (s.e.) d (s.e.) d (s.e.) d (s.e.)

0.50 1.41 (0.19) 1.08 (0.33) 1.05 (0.33) 1.33 (0.24) 1.49 (0.23) 1.00 (0.34)
0.55 1.00 (0.28) 0.80 (0.29) 1.21 (0.30) 0.99 (0.28) 1.07 (0.30) 1.42 (0.44)
0.60 1.21 (0.30) 1.01 (0.31) 1.21 (0.30) 1.42 (0.45) 1.36 (0.36) 1.42 (0.44)
0.65 1.02 (0.26) 0.87 (0.26) 1.02 (0.25) 1.14 (0.39) 1.11 (0.32) 1.13 (0.38)
0.70 0.88 (0.26) 0.75 (0.24) 0.85 (0.22) 0.91 (0.32) 0.91 (0.27) 0.90 (0.27)
0.75 0.73 (0.24) 0.62 (0.23) 0.73 (0.22) 0.76 (0.28) 0.76 (0.25) 0.75 (0.26)
0.80 0.74 (0.19) 0.74 (0.20)
0.85 0.76 (0.16) 0.73 (0.17)
0.90 0.68 (0.14) 0.70 (0.14)
0.95 0.82 (0.13) 0.84 (0.15)

Note: Estimates of d based on three log periodogram estimators. Standard errors (s.e.) in parentheses. Stata
was used for all estimates.

In Table 2, across all estimators, for many powers we see evidence that d = 1 or close to 1.
This result is consistent with the ARIMA models reported in the text, which suggested that
the series contain a unit root. Nevertheless, it is also clear that the estimates of fractional
integration are highly sensitive to the estimator used and to how the models are specified.
This is an important consideration that Grant and Lebo did not discuss. When testing series
for fractional integration, researchers must remember to report the choices they make and
whether the results are sensitive to these decisions.

The results reported above in Table 2 were conducted in Stata. To replicate these results
the gphudak, modlpr, and roblpr packages, which can be downloaded from http://fmwww.

bc.edu/RePEc/bocode/g/, http://fmwww.bc.edu/RePEc/bocode/m, and http://fmwww.

bc.edu/RePEc/bocode/r. The Stata search feature can also be used to download these

2Consistent with Baum and Wiggins (2000), Grant (2015, 13) writes, “when estimating the long memory
of a series with no a priori information, it is best to begin with a conservative bandwidth, m = T 0.5 or
T 0.65.”
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files, but they must be downloaded separately (not as a package) to work correctly. After
downloading these packages, the following replication code can be used.

gphudak d.all_rev, powers(0.5 0.55:0.75)

modlpr d.all_rev, powers(0.5 0.55:0.75)

roblpr d.all_rev, powers(0.5 0.55:.95)

gphudak d.nosal_rev, powers(0.5 0.55:0.75)

modlpr d.nosal_rev, powers(0.5 0.55:0.75)

roblpr d.nosal_rev, powers(0.5 0.55:.95)
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