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Monte Carlo simulation setup

In this section we study the small sample performance of the tests proposed by Pesaran (2007),
Moon and Perron (2004) and Bai and Ng (2004a) for various types of DGPs. Furthermore, we
consider the robust OLS t-test t,.,, and the FGLS t-test tgrs described in Breitung and Das
(2008) and the recursive mean adjusted FGLS test t,¢g1srma and the recursive mean adjusted
test for the average data proposed by Sul (2007). All considered DGPs with one exception

have the following structure which corresponds to Bai and Ng’s (2004a) framework:

Yi¢ = /\;Ft + B4,
Fm,t = SDFm,tfl + fm,ta
Eiy = 0iF;i11+eig, (1)

)

withi=1,... N, t=1,....,T and m = 1,..., K. We consider three different values for N
and T each, namely 20, 50 and 100'. The method of principle components estimates the space
spanned by the common factors when N is large. We have chosen N and T at least equal

to 20 to assure that common factors are estimated with sufficient precision or approximated
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!Pesaran (2007) reports Monte Carlo results for his tests with N, T = 10, 20, 30, 50, 100, Moon and Perron
(2004) choose N = 10, 20 and T' = 100, 300, Bai and Ng (2004a) report results for N = 40, T' = 100 while
Bai and Ng (2007) choose N, T' = 20, 50, 100, Sul (2007) performs simulations with N = 5, 10, 15, 20 and T’
= 50, 100, 200, and Breitung and Das (2008) select N = 10, 20, 50 and T' = 20, 50, 100.



reasonably well by cross-sectional averages. Notice that the regularity condition N # T
needed for some tests is not satisfied in some cases. First a single common factor is considered,
which is generated by a first order autoregression, or a random walk when ¢ = 1. We also
consider the case of two common factors which are generated using the same parameter values
for ¢ and O'ch, but different drawings for the error terms. The idiosyncratic terms E;; are also
generated by a first order autoregression or random walk with first order moving average,
depending on whether or not §; = 1.

In addition, a DGP as assumed by Pesaran (2007) and Moon and Perron (2004) is used:
Yie = 6iYit—1+uiy,

)

Uip = Nift +eig. (2)

)

In (1) and (2) the error terms are generated as MA(1) processes such that

fm,t = Mmt+ YmMmit—1,

eit = Eit+ Pi€it—1-

The shocks are drawn from independent normal distributions, such that n; ~ i.i.d.N(0, E?E),
with E?c = O']2cI K, and €;¢ ~ i.1.d.N(0,1). We consider three different values for the signal-to-
noise ratio, such that 0]2@ = 0.5, 1 and 22. The MA parameters 7,, and p; are independently,
uniformly distributed on [0.2,0.5]. The factor loading ); are uniformly distributed on [—1, 3]3.

Three different types of non-stationarity are considered as null hypothesis, as well as
different settings for the stationary alternative hypothesis. In particular, we consider the
following 5 cases, where 1 to 4 use the DGP given by (1) and 5 uses DGP (2)*:

1. Common and idiosyncratic unit roots

H':p=1, and §; = 1 for all i.

2. Common unit root, nearly stationary idiosyncratic components

HEB :p=1, and §; ~ U[0.8,1] for all 4,

3. Stationary common component, integrated idiosyncratic components

HS : ¢ =0.95, and &; = 1 for all i,

2In the tables we only report the values for UJ% = 1. The other results are available at
http://www.personeel.unimaas.nl/J.Urbain/.

3Consistency of the test procedure of Pesaran (2007) requires a non-zero mean for the factor loadings. This
assumption is not necessary for the other approaches.

*Please note that under setup 1 (1) and (2) are equivalent. In cases 2, 4 and 5 we have stationarity provided
d; # 0.



4. Stationary common and idiosyncratic components

H4 : 9 =0.95and & ~ U[0.8,1].

5. Stationary data using a DGP as given by (2) with heterogenous roots

HY . 6; ~U[0.8,1] for all i.

The results are obtained with GAUSS 8.0 using 1000 replications. The reported rejection
frequencies are based on 5% nominal size. All power results are size unadjusted. For Pesaran’s
(2007) CADF and CIPS we use the critical values reported in Tables 1b and 3b of his
paper. Results for Moon and Perron’s (2004) statistics, Bai and Ng’s (2004a) Pf, statistic
and Breitung and Das (2008) t,,, and t4s are based on a critical value from the standard
normal distribution. Rejection frequencies of the ADFP% and ADF ; statistics are obtained
using the critical values from DF distributions for the no intercept and intercept only cases,
respectively. Critical values for the M Q¢ and M Q; are provided in Table 1 of Bai and Ng
(2004a). For Sul’s (2007) t,tg1srma test we use finite sample critical values reported in Table 5
of Sul (2007) and for the t.rmq We use the asymptotic critical value of —1.88. When obtaining
the t.mq statistic we use Y7 ; as covariate and calculate the cross-sectional averages over the
remaining N — 1 panel members such that ¥; = (N — 1)~} ZZ]\LQ Yi.

Similar to Moon and Perron (2004), we use the Andrews-Monahan (1992) estimator em-
ploying the quadratic spectral kernel in the estimation of the nuisance parameters for the ¢}
and tj statistics. For Bai and Ng’s (2004a) ADFY, and ADF and Pesaran’s (2007) CADF
and CIPS we use the Akaike information criterion (AIC) to determine the lag length, start-
ing with a maximum lag length of p,.; = 6. For the test of Sul (2007) and Breitung and
Das (2008) we use the Bayesian information criterion (BIC). For the M Q¢ statistic we use
the Bartlett kernel with a bandwidth as suggested in Andrews (1991). The lag length for the
M Q? statistic is determined using the criteria proposed by Aznar and Salvador (2002).

Although the considered DGPs do not include deterministic components, we do account for
individual fixed effects in the simulation by including constants in the regressions. Following
the advise of Breitung and Das (2008) for the ¢,,, and tg, test we consider data in deviation
from the initial observation to remove the effect of an individual specific constant®.

The finite sample performance of the considered test statistics depend on these choices.
For reasons of comparison, we follow the original authors with the choices they report or we

select a procedure that performs better in terms of size in our simulations.

5As already noted by Breitung and Das (2008), applying the tests to demeaned data leads to dependence
on nuisance parameter unless applied to the GLS transformed data, and severe finite sample size distortions.



Table 1: Finite sample (average) rejection rates for DGP (1) with a single I(1) common factor and I(1)
idiosyncratic components.

% N T |CADF CIPS | t; & | ADFS P& ADFS |ty tgs | trgisrma  Lerma
05 20 20| 028 053 |0.06 003] 0.16 0.64 038 |002 - - _
05 20 50 | 012 0.6 |0.07 0.04| 007 0.15 014 |008 0.08| 006  0.12
05 20 100| 0.07 0.07 |0.08 0.05| 006 0.12 0.08 |0.09 0.05| 004  0.08
05 50 20 | 028 059 |0.06 003| 016 0.86 037 |000 - - -
05 50 50 | 0.12 0.16 |0.04 0.03| 007 021 014 |0.03 - - :
05 50 100 | 0.07 0.07 [0.05 004| 006 0.15 0.8 |007 001| 001  0.07
05 100 20 | 028 0.64 |0.03 002| 0.16 096 035 |000 - - -
0.5 100 50 | 0.12 0.16 |0.04 0.03| 007 029 0.13 |000 - - :
0.5 100 100 | 0.07  0.05 |0.05 0.03| 006 0.17 0.09 |0.03 - . _
1 20 20| 028 052 [0.09 004 0.16 0.64 037 ]0.03 - - -
1 20 50 | 012 0.6 | 008 0.05| 007 0.15 0.15 |0.09 0.09| 0.07  0.12
1 20 100| 0.07 0.07 | 009 0.05| 006 0.12 0.08 |0.10 0.06| 005  0.07
1 50 20| 028 059 |0.11 0.06| 0.16 0.86 0.37 |000 - - -
1 50 50 | 012 0.16 | 006 0.04| 007 020 014 |0.04 - : :
1 50 100| 0.07 0.07 | 0.06 0.04| 006 0.14 0.07 |0.08 0.01| 0.0l  0.08
1 100 20 | 028 0.64 |0.09 005| 0.16 096 035 |000 - - -
1 100 50 | 0.12 0.16 |0.05 0.04| 007 028 013 |0.00 - . _
1 100 100 | 0.07 0.05 | 0.05 0.04| 006 0.18 0.09 |0.02 - - -
2 20 20 | 028 053 014 008] 0.16 064 038 |0.04 - - _
2 20 50| 012 015 |0.09 005| 007 015 014 |0.10 0.10| 0.09 0.1
2 20 100 | 0.07 0.08 | 0.09 006| 0.06 0.12 0.08 |0.11 0.08| 006 0.07
2 50 20 | 028 059 | 022 0.15| 0.16 0.86 038 |0.00 - - -
2 50 50 | 0.12 0.15 |0.09 006| 007 021 015 |0.04 - - -
2 50 100 | 0.07 0.07 | 0.08 0.05| 0.06 0.14 007 |008 0.02| 001  0.08
2 100 20 | 028 064 |02l 0.17] 0.16 096 035 |0.00 - - _
2 100 50 | 0.12 0.16 | 0.08 0.06| 0.07 0.28 013 |0.00 - - -
2 100 100 | 0.07 0.05 | 0.06 0.04| 0.06 0.18 0.09 |0.02 - . _

Finite sample (average) rejection rates for Pesaran’s (2007) CADF and CIPS statistics, Moon and Perron’s (2004) t} and

ty statistics, Bai and Ng’s (2004a) ADF},, Pg,, and ADFY§, statistics, Breitung and Das’s (2008) trop and tgs statistics,
and Sul’s (2007) tigisrma and terma statistics. Rejection frequencies are based on 5% cutoff values from Pesaran (2007),
Tables 1b and 3b, Sul (2007) Table 5, 5% cutoff values of the standard normal distribution, or 5% Dickey-Fuller critical
values for the test statistics as specified in the text. Results are obtained with GAUSS 8.0 using 1000 replications.



Table 2: Finite sample (average) rejection rates for DGP (1) with a single I(1) common factor and 1(0)
idiosyncratic components.

2

% N T |CADF CIPS | t ty | ADF  Pg ADFS |ty tas | tigisrma  terma

od

0.5 20 20 0.32 0.68 | 053 059| 023 094 041 |0.04 - - -
0.5 20 50 0.17 054 | 084 07| 025 100 0.15 |0.23 0.44 0.38 0.10
0.5 20 100 | 0.18 0.85 | 091 085| 0.44 1.00 0.07 | 0.20 0.59 0.66 0.08

0.5 50 20 0.31 0.78 1 0.74 066 | 0.23 1.00 040 | 0.02 - - -
0.5 50 50 0.18 0.71 | 098 096 | 026 1.00 0.13 | O0.15 - - -
0.5 50 100 | 0.19 098 | 1.00 099 | 0.46 1.00 0.09 |0.24 0.57 0.58 0.08

0.5 100 20 0.32 0.86 | 0.89 086| 0.24 1.00 0.38 | 0.00 - - -
0.5 100 50 0.19 0.80 | 1.00 1.00 | 0.27 1.00 0.14 |0.11 - - -
0.5 100 100 | 0.21 1.00 | 1.00 1.00 | 048 1.00 0.09 | 0.20 - - -

—_

20 20 0.32 0.68 | 0.57 040 | 0.23 094 0.40 | 0.06 - -
20 50 0.17 0.55 |08 0.76| 025 1.00 014 |0.19 0.45 0.39 0.10
20 100 | 0.18 0.85 [ 092 085| 044 1.00 0.07 |0.16 0.62 0.65 0.09

50 20 0.31 0.79 | 075 0.67| 023 1.00 0.38 | 0.02 - - -
50 50 0.18 0.71 | 098 096 | 0.26 1.00 0.13 |O0.11 - - -
50 100 | 0.19 098 | 1.00 099 | 0.46 1.00 0.09 | 0.17 0.56 0.59 0.07

100 20 0.32 0.86 | 099 08 | 024 100 0.38 |0.02 - - -
100 50 0.19 0.81 | 1.00 1.00| 0.27 1.00 0.14 | 0.07 - - -
100 100 | 0.21 1.00 | 1.00 1.00| 048 1.00 0.09 |0.11 - - -

20 20 0.32 0.69 | 059 044| 023 094 040 |0.07 - -
20 50 0.17 0.55 |08 077 | 0.25 1.00 0.15 | 0.15 0.45 0.40 0.10
20 100 | 0.18 0.86 | 092 086| 044 1.00 0.08 |0.14 0.64 0.65 0.09

50 20 0.31 0.78 1 0.75 0.67| 024 1.00 037 |0.02 - - -
50 50 0.18 0.71 1098 09| 0.26 100 0.13 |0.08 - - -
50 100 | 0.19 098 | 1.00 099| 046 1.00 0.10 | 0.13 0.58 0.58 0.06

100 20 0.32 0.86 | 0.88 085| 0.24 1.00 037 |0.04 - - -
100 50 0.19 0.81 | 1.00 1.00| 0.27r 1.00 0.13 | 0.05 - - -
100 100 | 0.21 1.00 | 1.00 100 048 1.00 0.10 |o0.07 - - -

DO NN N NN NN = ===

See notes Table 1.



Table 3: Finite sample (average) rejection rates for DGP (1) with a single I(0) common factor and I(1)
idiosyncratic components.

2

% N T |CADF CIPS | t ty | ADF  Pg ADFS |ty tas | tigisrma  terma

od

0.5 20 20 0.27 0.47 | 008 0.04| 0.16 062 040 | 0.02 - - -
0.5 20 50 0.11 0.10 | 0.09 0.06| 0.0v 012 0.18 | 0.18 0.09 0.08 0.19
0.5 20 100 | 0.06 0.02 | 0.10 0.05| 0.06 012 019 |0.34 0.07 0.06 0.22

0.5 50 20 0.27 0.55 | 007 0.04]| 016 0.84 040 | 0.00 - - -
0.5 50 50 0.11 0.08 | 0.06 0.04| 0.0v 020 0.17v | 0.07 - - -
0.5 50 100 | 0.05 0.01 | 006 0.04| 0.06 012 019 | 0.25 0.00 0.01 0.24

0.5 100 20 0.27 0.59 | 0.04 0.03| 016 095 041 | 0.00 - - -
0.5 100 50 0.11 0.06 | 0.05 0.04| 0.07r 025 0.16 | 0.00 - - -
0.5 100 100 | 0.06 0.01 | 005 0.04| 006 015 0.18 | 0.14 - - -

—_

20 20 0.27 047 1 0.13 006 | 016 0.61 041 | 0.04 - - -

1 20 30 0.11 0.10 | 0.11 0.06 | 0.07 0.12 0.19 |0.22 0.11 0.10 0.18
1 20 100 | 0.06 0.02 | 0.12 0.06| 0.06 012 0.19 | 043 0.09 0.09 0.20
1 50 20 0.27 0.55 | 0.17 0.10| 0.16 0.84 040 | 0.00 - - -
1 50 50 0.11 0.08 | 0.09 0.06| 0.07r 020 017 | 0.08 - - -
1 50 100 | 0.05 0.01 | 0.08 0.06| 0.06 012 019 | 031 0.01 0.01 0.23
1 100 20 0.27 0.58 | 0.13 0.08| 0.16 095 0.40 | 0.00 - - -
1 100 50 0.11 0.06 | 0.08 0.06 | 0.0r 025 016 | 0.01 - - -
1 100 100 | 0.06 0.01 | 0.0 0.06| 0.06 015 0.19 | 0.09 - - -
2 20 20 0.27 046 | 021 0.10| 0.16 061 041 |0.07 - - -
2 20 50 0.12 0.10 | 0.16 0.09| 0.07r 012 0.18 | 0.25 0.13 0.12 0.15
2 20 100 | 0.06 0.02 | 0.17 0.09| 0.06 012 0.18 | 0.47 0.13 0.12 0.18
2 50 20 0.27 055 | 031 023| 016 0.84 040 | 0.01 - - -
2 50 50 0.11 0.08 | 0.18 0.12| 0.0r 019 0.16 | 0.10 - - -
2 50 100 | 0.05 0.01 {016 0.11| 0.06 0.12 0.20 | 0.38 0.02 0.02 0.21
2 100 20 0.27 0.57 1031 025| 016 095 040 | 0.00 - - -
2 100 50 0.11 0.06 | 0.18 0.13| 0.0v 025 0.16 | 0.03 - - -
2 100 100 | 0.06 0.00 | 013 0.10| 0.06 014 019 |0.13 - - -

See notes Table 1.



Table 4: Finite sample (average) rejection rates for DGP (1) with a single I(0) common factor and 1(0)
idiosyncratic components.

2

% N T |CADF CIPS | t ty | ADF  Pg ADFS |ty tas | tigisrma  terma

od

0.5 20 20 0.31 0.65 | 061 046 | 023 094 044 | 0.06 - - -
0.5 20 50 0.16 048 | 089 081| 026 100 0.18 |044 0.55 0.51 0.19
0.5 20 100 | O0.16 0.75 1094 089| 048 1.00 0.17 |0.72 0.79 0.84 0.27

0.5 50 20 0.30 0.74 | 084 0.75| 024 1.00 041 | 0.02 - - -
0.5 50 50 0.17 0.58 1099 098] 0.27v 100 0.17 | 0.31 - -
0.5 50 100| 0.17 095 | 1.00 1.00| 0.49 1.00 022 |0.74 0.69 0.74 0.16

0.5 100 20 0.31 0.82 |09 193 | 024 1.00 041 | 0.02 - - -
0.5 100 50 0.17 0.69 | 1.00 1.00| 0.29 1.00 0.19 | 0.27 - - -
0.5 100 100 | 0.19 1.00 | 1.00 1.00| 052 1.00 0.16 | 0.71 - - -

—_

20 20 0.31 0.64 | 066 049 ]| 023 094 043 | 0.08 - - -
20 50 0.16 048 091 083] 026 1.00 017 | 0.36 0.56 0.51 0.18
20 100 | 0.16 0.74 1095 090| 048 1.00 0.17 |0.63 0.81 0.83 0.24

50 20 0.30 0.73 1086 0.78 ] 0.24 1.00 0.41 | 0.03 - - -
50 50 0.17 059 099 098] 027 1.00 0.17 |0.25 - -
50 100 | 0.17 0.95 | 1.00 1.00| 049 100 0.20 | 0.62 0.69 0.75 0.13

100 20 0.31 0.82 ] 0.95 094 0.24 1.00 041 |0.04 - - -
100 50 0.17 0.69 | 1.00 1.00| 029 1.00 0.18 | 0.20 - - -
100 100 | 0.19 1.00 | 1.00 1.00| 0.52 1.00 0.15 | 0.51 - - -

20 20 0.31 0.65 | 069 055| 023 094 043 |010 - -
20 50 0.16 0.47 092 085| 0.26 1.00 0.18 | 0.32 0.58 0.55 0.16
20 100 | 0.16 0.75 1096 092| 048 1.00 0.17 | 0.56 0.84 0.87 0.20

50 20 0.30 0.73 1087 080| 024 1.00 040 |0.04 - - -
50 50 0.17 0.60 | 099 099| 027 100 017 |0.18 - - -
50 100 | 0.17 0.95 | 1.00 1.00| 0.49 1.00 0.20 | 0.55 0.70 0.77 0.10

100 20 0.31 0.82 1095 094| 024 1.00 042 | 0.06 - - -
100 50 0.17 0.69 | 1.00 1.00| 0.29 1.00 0.18 | 0.14 - - -
100 100 | 0.19 1.00 | 1.00 1.00 | 0.2 1.00 0.16 | 0.36 - - -

DO NN N NN NN = ===

See notes Table 1.



Table 5: Finite sample (average) rejection rates for DGP (2) with a single I1(0) common factor 1(0)
idiosyncratic components.

2

% N T |CADF CIPS | t ty | ADF  Pg ADFS |ty tas | tigisrma  terma

od

0.5 20 20 0.30 063 | 049 035| 022 091 046 | 0.06 - - -
0.5 20 50 0.16 0.38 | 066 057 | 024 099 025 |044 043 0.35 0.33
0.5 20 100| 0.17 0.77 1066 0.60| 0.42 1.00 030 | 0.60 0.55 0.51 0.53

0.5 50 20 0.29 0.70 1064 056 | 023 099 042 | 0.02 - - -
0.5 50 50 0.16 0.54 | 078 074] 024 100 0.21 | 0.26 - -
0.5 50 100| 0.17 097 079 077| 043 1.00 029 | 048 0.43 0.38 0.74

0.5 100 20 0.30 0.77 1085 081] 0.23 1.00 043 |0.02 - - -
0.5 100 50 0.16 0.59 | 094 093] 025 1.00 0.26 | 0.26 - - -
0.5 100 100 | 0.19 1.00 {093 091 | 045 1.00 0.35 | 0.53 - - -

—_

20 20 0.30 0.60 | 049 035] 0.22 090 045 | 0.09 - - -
20 50 0.16 0.39 059 052] 022 097 026 |0.37 0.37 0.31 0.39
20 100 | 0.18 0.80 | 055 0.51] 039 1.00 031 |0.54 0.54 0.37 0.63

50 20 0.29 0.70 | 0.60 0.53 | 0.23 1.00 0.41 | 0.03 - - -
50 50 0.16 0.54 | 068 065| 022 1.00 020 |0.20 - -
50 100 | 0.18 097 | 069 0.67| 040 1.00 029 |0.39 0.47 0.28 0.87

100 20 0.30 077 | 077 073 ] 023 1.00 0.42 | 0.04 - - -
100 50 0.16 0.59 | 082 080 | 0.24 100 0.25 |0.18 - - -
100 100 | 0.20 1.00 | 0.81 080 | 0.41 1.00 0.34 | 0.40 - - -

20 20 0.30 058 [ 048 036| 021 0.8 044 | 0.12 - -
20 50 0.17 042 | 053 046| 021 092 026 | 0.34 0.46 0.26 0.50
20 100 | o0.21 0.85 | 048 042| 035 1.00 031 |0.50 0.37 0.24 0.75

50 20 0.29 0.68 | 055 048] 0.22 099 041 |0.03 - - -
50 50 0.17 054 | 059 057] 021 099 020 |0.15 - - -
50 100 | 0.19 097 | 057 056| 036 1.00 029 |0.34 0.28 0.21 0.95

100 20 0.29 0.77 1069 066/| 022 100 042 |0.06 - - -
100 50 0.16 0.60 | 0.70 0.69| 021 099 025 |0.13 - - -
100 100 | 0.21 1.00 | 0.70 069 | 036 1.00 034 |029 - - -

DO NN N NN NN = ===

See notes Table 1.



Table 6: Finite sample (average) rejection rates for DGP (1) with two I(1) common factors and I(1)
idiosyncratic components.

2
& N T |CADF CIPS | t; t; | Pi MQ: MQ§ | trv tas | trgisrma  terma
05 20 20 [ 031 054 [009 004[063 1.00 097 [0.02 - - -
05 20 50 | 015 026 |0.07 005|016 1.00 1.00 |0.07 0.08| 0.04  0.12
05 20 100| 0.08 0.9 |0.08 0.05|011 1.00 1.00 |0.08 0.05| 0.05  0.09
05 50 20 [ 030 0.60 009 005|081 1.00 098 [0.01 - - -
05 50 50 | 014 029 | 004 003|020 1.00 1.00 |0.03 - - -
05 50 100 | 0.08 020 |0.06 0.03|014 1.00 1.00 |0.08 0.00| 0.01  0.08
05 100 20 [ 030 0.61 |[0.07 004|096 1.00 099 [0.00 - - -
0.5 100 50 | 014 029 | 004 003|031 1.00 1.00 | 0.00 - - -
0.5 100 100 | 0.08 023 | 003 002|015 1.00 1.00 | 0.03 - - -
1 20 20| 032 053 [011 0.05[0.63 1.00 097 [0.04 - - -
1 20 50 | 015 030 [0.08 0.05|0.16 1.00 1.00 |0.09 009 | 0.06 0.12
1 20 100 0.09 024 |0.10 0.05|0.12 1.00 1.00 |0.09 0.06| 0.07 0.10
1 5 20| 031 059 [0.14 0.10[0.82 1.00 098 |0.01 - - -
1 50 50 | 015 034 [0.05 0.03]020 1.00 100 |0.03 - - -
1 50 100 0.08 0.25 | 0.06 0.04 | 0.14 1.00 1.00 | 0.09 0.01 | 0.01  0.08
1 100 20 | 031 0.60 [0.12 0.09[0.96 1.00 0.99 |0.00 - - -
1 100 50 | 0.14 033 [0.06 0.04 031 1.00 100 |0.01 - - -
1 100 100 | 0.08 0.28 | 0.04 0.03 ] 0.15 1.00 1.00 |0.01 - - -
2 20 20| 033 055 [016 007[063 100 097 [0.04 - - -
2 20 50 [ 015 034 |0.09 006|015 100 1.00 |0.09 0.07| 007  0.11
2 20 100 | 0.09 0.29 | 0.10 0.06|0.12 100 1.00 |0.10 0.09 | 0.10  0.10
2 50 20 | 033 060 [020 015[082 100 098 [0.02 - - -
2 50 50 | 015 038|007 005]020 100 1.00 |0.03 - - -
2 50 100 | 0.08 0.30 | 0.07 005|013 100 1.00 |0.09 0.01 | 0.03 0.7
2 100 20 | 033 0.60 [0.19 0.15[096 100 099 [0.01 - - -
2 100 50 | 0.14 037 |0.10 0.08]030 100 1.00 |0.01 - - -
2 100 100 | 0.09 034 | 0.05 0.04]0.15 100 1.00 |0.02 - - -

Finite sample (average) rejection rates for Pesaran’s (2007) CADF and CIPS statistics, Moon and Perron’s (2004) t},
and t} statistics, Bai and Ng’s (2004a) P, statistic, Breitung and Das’s (2008) trop and tgis statistics, and Sul’s (2007)
trglsrma and terma statistics. Proportions of repetitions when Bai and Ng’s (2004a) M Q¢ and MQ$ statistics chose the
correct number of common stochastic trends. Rejection frequencies are based on 5% cutoff values from Pesaran (2007),
Tables 1b and 3b, Sul (2007) Table 5, Bai and Ng (2004a) Table 1, 5% cutoff values of the standard normal distribution,
or 5% Dickey-Fuller critical values for the test statistics as specified in the text. Results are obtained with GAUSS 8.0
using 1000 replications.
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Table 7: Finite sample (average) rejection rates for DGP (1) with two I(1) common factors and 1(0)
idiosyncratic components.

2

43 N T CADF CIPS t;; tz PEGJ MQE MQ?” Lrob tgls tfglsrma terma

od

0.5 20 20 0.32 0.60 | 047 0361|090 1.00 097 | 0.04 - - -
0.5 20 50 0.17 045 | 083 0.75]099 1.00 1.00 |0.15 0.41 0.33 0.11
0.5 20 100 | 0.14 0.54 | 092 087|100 1.00 1.00 |0.16 0.59 0.61 0.10

0.5 50 20 0.33 0.67 | 0.71 0.61]|1.00 1.00 0.98 |0.03 - - -
0.5 50 50 0.17 0.54 | 098 096 | 1.00 1.00 1.00 |0.10 -
0.5 50 100 | 0.14 0.60 | 1.00 099 | 1.00 1.00 1.00 |0.14 048 0.54 0.07

0.5 100 20 0.33 0.71 | 0.86 0.82|1.00 1.00 0.98 |0.03 - - -
0.5 100 50 0.17 0.54 | 1.00 1.00 | 1.00 1.00 1.00 | 0.06 - - -
0.5 100 100 | 0.13 0.61 | 1.00 1.00 | 1.00 1.00 1.00 | 0.12 - - -

—_

20 20 0.33 0.59 | 048 037|091 1.00 0.98 |0.05 -
20 50 0.16 044 | 084 0.75]099 1.00 1.00 |0.13 0.42 0.35 0.11
20 100 | 0.13 048 | 093 0.88]1.00 1.00 1.00 |0.12 0.64 0.62 0.09

50 20 0.33 0.63 | 0.72 0.62 | 1.00 1.00 0.98 | 0.04 - - -
50 50 0.17 0.51 | 098 0.96 | 1.00 1.00 1.00 | 0.06 - - -
50 100 | 0.12 0.55 | 1.00 0.99 | 1.00 1.00 1.00 | 0.11 0.47 0.56 0.06

100 20 0.34 0.68 | 0.85 0.81 | 1.00 1.00 0.98 | 0.03 - - -
100 50 0.16 0.51 | 1.00 1.00 | 1.00 1.00 1.00 | 0.04 - - -
100 100 | 0.12 0.54 | 1.00 1.00 | 1.00 1.00 1.00 | 0.07 - - -

20 20 0.34 0.57 1049 037|090 1.00 098 |0.05 - -
20 50 0.16 044 | 084 076099 1.00 1.00 |0.11 045 0.38 0.11
20 100 | 0.12 0.45 | 093 0.88]1.00 1.00 1.00 |0.10 0.65 0.62 0.09

50 20 0.34 0.61 | 071 063|100 1.00 098 |0.04 - - -
50 50 0.17 0.50 | 098 096|100 1.00 1.00 |0.05 - - -
50 100 | 0.12 0.50 | 1.00 0.99 | 1.00 1.00 1.00 | 0.10 0.50 0.60 0.05

100 20 0.35 0.65 | 084 0.81|1.00 1.00 0.99 |0.03 - - -
100 50 0.16 0.50 | 1.00 1.00 | 1.00 1.00 1.00 | 0.04 - - -
100 100 | 0.11 0.48 | 1.00 1.00 | 1.00 1.00 1.00 | 0.06 - - -

DO NN N NN NN = ===

See notes Table 6.
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Table 8: Finite sample (average) rejection rates for DGP (1) with two I(0) common factors and I(1)
idiosyncratic components.

2

43 N T CADF CIPS t;; tz PEGJ MQE MQ?” Lrob tgls tfglsrma terma

od

0.5 20 20 0.31 0.53 | 0.12 0.05 | 0.61 0.00 0.00 | 0.03 - - -
0.5 20 50 0.14 0.20 | 0.09 0.06 | 0.13 0.00 0.00 | 0.25 0.10 0.08 0.21
0.5 20 100 | 0.08 0.10 | 0.11 0.07| 0.10 0.00 0.00 | 0.48 0.08 0.09 0.28

0.5 50 20 0.30 0.58 | 0.12 0.08 | 0.78 0.00 0.00 | 0.01 - - -
0.5 50 50 0.13 0.19 | 0.06 0.05|0.15 0.00 0.00 |0.11 - - -
0.5 50 100 | 0.07 0.06 | 0.08 0.05|0.11 0.00 0.00 {045 0.01 0.01 0.27

0.5 100 20 0.30 0.60 | 0.11 0.07|0.94 0.00 0.00 | 0.00 - - -
0.5 100 50 0.13 0.23 | 0.07 0.05]0.21 0.00 0.00 | 0.01 - - -
0.5 100 100 | 0.08 0.09 | 0.05 0.03 |0.13 0.00 0.00 | 0.20 - - -

—_

20 20 0.32 0.54 | 0.16 0.08 | 0.59 0.00 0.00 | 0.06 - - -
20 50 0.14 0.24 | 0.13 0.08|0.14 0.00 0.00 |0.30 0.10 0.11 0.21
20 100 | 0.08 0.15 | 0.15 0.09 | 0.10 0.00 0.00 | 0.57 0.11 0.14 0.29

50 20 0.31 0.59 | 0.23 0.16 | 0.78 0.00 0.00 | 0.02 - - -
50 50 0.14 0.26 | 0.12 0.08|0.14 0.00 0.00 |0.13 - - -
50 100 | 0.07 0.12 | 0.14 0.10 | 0.11 0.00 0.00 | 0.53 0.01 0.04 0.24

100 20 0.31 0.59 | 025 0.19| 094 0.00 0.00 | 0.00 - - -
100 50 0.14 0.31 | 0.15 0.11 | 0.21 0.00 0.00 | 0.06 - - -
100 100 | 0.08 0.18 | 0.12 0.09 | 0.12 0.00 0.00 | 0.28 - - -

20 20 0.34 0.57 1024 0141059 0.00 0.00 |007 - - -
20 50 0.15 0.30 | 0.19 0.11]0.14 0.00 0.00 |0.33 0.13 0.16 0.21
20 100 | 0.09 0.21 022 013|010 0.00 0.00 |0.64 0.17 0.21 0.30

50 20 0.33 0.60 | 033 0.26]|0.78 0.00 0.00 | 003 - - -
50 50 0.15 033 | 026 0.18]0.14 0.00 0.00 |0.13 - - -
50 100 | 0.08 0.22 | 030 0.20]0.11 0.00 0.00 | 0.57 0.03 0.09 0.20

100 20 0.33 0.60 | 037 031|094 0.00 0.00 |002 - - -
100 50 0.14 0.37 033 0.26]0.21 0.00 0.00 |0.11 - - -
100 100 | 0.08 0.27 1030 0241012 0.00 0.00 |036 - - -

DO NN N NN NN = ===

See notes Table 6.
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Table 9: Finite sample (average) rejection rates for DGP (1) with two I(0) common factors and 1(0)
idiosyncratic components.

2

43 N T CADF CIPS t;; tz PEGJ MQE MQ?” Lrob tgls tfglsrma terma

od

0.5 20 20 0.32 0.59 | 059 045]0.89 0.00 0.00 |0.08 - - -
0.5 20 50 0.17 0.46 | 0.89 0.85| 1.00 0.00 0.00 | 0.50 0.63 0.54 0.21
0.5 20 100 | 0.15 0.64 | 096 092|100 0.00 0.00 | 082 0.86 0.87 0.29

0.5 50 20 0.33 0.69 | 0.86 0.78 | 1.00 0.00 0.00 | 0.05 - - -
0.5 50 50 0.18 0.56 | 1.00 0.99 | 1.00 0.00 0.00 | 0.38 - - -
0.5 50 100 | O0.16 0.73 | 1.00 1.00 | 1.00 0.00 0.00 | 0.85 0.70 0.82 0.11

0.5 100 20 0.33 0.72 1096 0.95]| 1.00 0.00 0.00 | 0.06 - - -
0.5 100 50 0.17 0.55 | 1.00 1.00 | 1.00 0.00 0.00 | 0.34 - - -
0.5 100 100 | 0.14 0.73 | 1.00 1.00 | 1.00 0.00 0.00 | 0.76 - - -

—_

20 20 0.33 0.59 | 0.62 0.48 | 0.90 0.00 0.00 |0.10 - - -
20 50 0.17 0.47 | 091 0.86]|1.00 0.00 0.00 | 043 0.67 0.60 0.22
20 100 | 0.14 0.62 | 097 093] 1.00 0.00 0.00 | 077 0.89 0.88 0.29

50 20 0.34 0.67 | 0.87 0.80 | 1.00 0.00 0.00 | 0.06 - - -
50 50 0.18 0.53 | 1.00 0.99 | 1.00 0.00 0.00 | 0.32 - - -
50 100 | 0.14 0.68 | 1.00 1.00 | 1.00 0.00 0.00 | 0.77 0.70 0.88 0.07

100 20 0.35 0.69 | 096 094 | 1.00 0.00 0.00 |0.07 - - -
100 50 0.17 0.54 | 1.00 1.00 | 1.00 0.00 0.00 | 0.27 - - -
100 100 | 0.15 0.67 | 1.00 1.00 | 1.00 0.00 0.00 | 0.66 - - -

20 20 0.35 0.58 | 0.66 0.51]0.89 0.00 0.00 |0.11 - -
20 50 0.17 0.47 1092 087|100 0.00 0.00 | 040 0.66 0.64 0.21
20 100 | 0.14 0.59 | 098 094 | 1.00 0.00 0.00 |0.74 0.92 0.90 0.30

50 20 0.35 0.65 | 0.88 0.82]1.00 0.00 0.00 | 007 - - -
50 50 0.18 0.53 | 1.00 0.99 | 1.00 0.00 0.00 |0.25 - - -
50 100 | 0.14 0.63 | 1.00 1.00 | 1.00 0.00 0.00 |0.73 0.75 0.92 0.07

100 20 0.35 0.65 | 096 094 ]| 1.00 0.00 0.00 |0.08 - - -
100 50 0.17 0.53 | 1.00 1.00 | 1.00 0.00 0.00 | 0.25 - - -
100 100 | 0.13 0.63 | 1.00 1.00 | 1.00 0.00 0.00 |0.59 - - -

DO NN N NN NN = ===

See notes Table 6.



13

Table 10: Finite sample (average) rejection rates for DGP (2) with two I(0) common factors and 1(0)
idiosyncratic components.

2

43 N T CADF CIPS t;; tz PEGJ MQE MQ?” Lrob tgls tfglsrma terma

od

0.5 20 20 0.32 0.58 | 044 0.32]0.88 0.00 0.00 |0.08 - - -
0.5 20 50 0.17 0.44 | 056 048|094 0.00 0.00 |0.42 0.38 0.28 0.27
0.5 20 100 | 0.18 0.76 | 059 0.53]1.00 0.00 0.00 | 0.60 0.48 0.42 0.40

0.5 50 20 0.32 0.69 | 0.67 0.59 | 1.00 0.00 0.00 | 0.06 - - -
0.5 50 50 0.18 0.57 | 077 0.73]1.00 0.00 0.00 |[034 - - -
0.5 50 100 | 0.19 0.89 | 0.77 0.74|1.00 0.00 0.00 |0.63 0.35 0.27 0.86

0.5 100 20 0.32 0.73 | 0.80 0.75| 1.00 0.00 0.00 | 0.06 - - -
0.5 100 50 0.17 0.57 | 0.84 0.82]1.00 0.00 0.00 |0.29 - - -
0.5 100 100 | 0.18 0.90 | 0.82 0.81 | 1.00 0.00 0.00 | 0.55 - - -

—_

20 20 0.33 0.57 | 041 0.29]0.83 0.00 0.00 |0.11 - - -
20 50 0.17 0.44 | 045 0381 0.87 0.00 0.00 | 037 0.28 0.21 0.27
20 100 | 0.18 0.73 | 048 041 ] 1.00 0.00 0.00 |0.55 0.37 0.25 0.40

50 20 0.33 0.68 | 0.61 0.53 | 0.98 0.00 0.00 | 0.07 - - -
50 50 0.18 0.56 | 0.62 0.56 | 1.00 0.00 0.00 | 0.29 - - -
50 100 | 0.19 0.84 | 0.61 0.57 | 1.00 0.00 0.00 | 0.57 0.25 0.18 0.95

100 20 0.33 0.69 | 0.69 0.65 | 1.00 0.00 0.00 | 0.07 - - -
100 50 0.17 0.57 | 0.70 0.67 | 1.00 0.00 0.00 | 0.24 - - -
100 100 | O0.18 0.81 | 0.67 0.65 | 1.00 0.00 0.00 | 0.45 - - -

20 20 0.34 0.58 | 037 0.27]0.80 0.00 0.00 |0.10 - - -
20 50 0.17 0.45 | 038 031]0.76 0.00 0.00 |0.34 0.21 0.15 0.28
20 100 | 0.19 0.71 1039 032095 0.00 0.00 |053 0.25 0.15 0.41

50 20 0.35 0.66 | 0.53 048] 097 0.00 0.00 | 007 - - -
50 50 0.18 0.57 | 051 0451099 0.00 0.00 |0.21 - - -
50 100 | 0.20 0.80 | 0.50 045 ]| 1.00 0.00 0.00 |0.52 0.16 0.12 0.99

100 20 0.35 0.66 | 0.61 0581|099 0.00 0.00 |008 - - -
100 50 0.18 0.57 | 0.56 0.52 | 1.00 0.00 0.00 |0.21 - - -
100 100 | 0.19 0.81 | 055 0.52]1.00 0.00 0.00 |040 - - -

DO NN N NN NN = ===

See notes Table 6.
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Table 11: Finite sample (average) rejection rates for DGP (1) with two I(1) common factors
and I(1) idiosyncratic components. The number of common factors is misspecified in the

estimation.
K=1 K=3
% N T ty iy ADF% Pﬁj ADFI‘; tr ty Pg MQ:. M Q?
0.5 20 20 |0.20 0.13| 0.16 0.62 0.40 0.18 0.15| 0.61 0.00 0.01
0.5 20 50 |0.21 0.14| 0.07 0.22 0.12 0.11 0.08 | 0.16 0.00 0.00
0.5 20 100 |0.22 0.15 0.06 0.17 0.08 0.11 0.07 | 0.12 0.00 0.00
0.5 50 20 |0.22 0.18| 0.16 0.79 0.39 0.29 0.28 | 0.83 0.00 0.01
0.5 50 50 |0.24 0.20| 0.07 027 0.12 0.18 0.17 | 0.19 0.00 0.00
0.5 50 100 | 0.27 0.22 0.06 0.21 0.09 0.15 0.12 ] 0.13 0.00 0.00
0.5 100 20 |0.32 0.29| 0.16 0.86 0.38 0.29 0.29 | 0.92 0.00 0.01
0.5 100 50 | 0.37 0.35 0.07 039 0.14 0.20 0.19 | 0.30 0.00 0.00
0.5 100 100 |0.39 0.37| 0.06 0.34 0.10 0.12 0.11 | 0.18 0.00 0.00
1 20 20 | 031 0.22 0.16 0.58 0.40 0.25 0.22 | 0.61 0.00 0.01
1 20 50 |032 023 007 025 0.12 0.18 0.14 | 0.16 0.00 0.00
1 20 100|032 0.23| 0.06 0.21 0.08 0.15 0.11 ] 0.13 0.00 0.00
1 50 20 |0.38 0.32 0.16 0.75 0.39 0.37 0.36 | 0.82 0.00 0.01
1 50 50 |038 033 007 032 0.13 0.25 0.26 | 0.19 0.00 0.00
1 50 100 | 0.41 037 006 026 0.09 0.22 0.21]0.12 0.00 0.00
1 100 20 | 0.45 0.42 0.16 0.78 0.38 0.37 0.36 | 0.92 0.00 0.01
1 100 50 | 048 046 | 007 042 0.14 0.30 0.29 | 0.30 0.00 0.00
1 100 100|050 049 | 0.06 0.38 0.10 0.22 0.21 | 0.18 0.00 0.00
2 20 20 ]0.38 0.31 0.16 0.56  0.40 0.29 0.25 | 0.62 0.00 0.01
2 20 50 041 0.33| 0.07 0.29 0.12 0.23 0.19 | 0.16 0.00 0.00
2 20 100|041 0.34] 006 026 0.09 0.21 0.16 | 0.13 0.00 0.00
2 50 20 |047 044 | 0.16 0.70 0.38 0.41 0.40 | 0.82 0.00 0.00
2 50 50 | 047 0.44 | 0.07 033 0.13 0.32 0.31 ] 0.20 0.00 0.00
2 50 1001049 0.47| 0.06 0.32 0.08 0.29 0.27 | 0.12 0.00 0.00
2 100 20 |0.50 0.49| 0.16 0.69 0.38 0.41 0.40 | 0.91 0.00 0.01
2 100 50 | 0.52 0.51 0.07 042 0.14 0.35 0.34 | 0.30 0.00 0.00
2 100 100 | 0.53 0.53 | 0.07 0.39 0.10 0.28 0.27 | 0.18 0.00 0.00

Finite sample (average) rejection rates for Moon and Perron’s (2004) t,
(2004a) ADF,, P;, and ADFY statistics, the proportions of repetitions when Bai and Ng’s (2004a) M Qg
and MQ5 statistics chose the correct number of common stochastic trends, when the number of common
factors is misspecified. Rejection frequencies are based on Bai and Ng (2004a) Table 1, 5% cutoff values of
the standard normal distribution, or 5% Dickey-Fuller critical values for the test statistics as specified in the

text. Results are obtained with GAUSS 8.0 using 1000 replications.

and t; statistics, and Bai and Ng’s
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Table 12: Finite sample (average) rejection rates for DGP (1) with two I(1) common factors
and I(0) idiosyncratic components. The number of common factors is misspecified in the

estimation.
K=1 K=3
Z—g N T ty iy ADF% Pf@ ADFI‘; ty ty PZ; MQ. M Qjc
05 20 20 |045 0.38| 0.20 0.76 0.38 0.38 0.30 | 0.82 0.00 0.02
05 20 50 [0.59 053] 0.16 0.66 0.14 0.77 0.68 | 0.96 0.00 0.00
0.5 20 100 | 0.66 0.60 | 0.21 0.73  0.08 090 0.85 | 1.00 0.00 0.00
0.5 50 20 |0.61 0.58| 0.20 0.88 0.40 0.54 0.48 | 0.99 0.00 0.02
0.5 50 50 | 0.63 0.61 0.16 0.73 0.14 0.95 0.92 | 1.00 0.00 0.00
0.5 50 100 ] 0.71 0.70| 0.22 0.81 0.10 099 0.99 | 1.00 0.00 0.00
0.5 100 20 |0.69 0.67| 0.20 0.92 0.37 0.68 0.64 | 1.00 0.00 0.03
0.5 100 50 |0.73 0.72 0.15 077 0.13 1.00 0.99 | 1.00 0.00 0.00
0.5 100 100 | 0.77 0.76 | 0.21 0.84  0.08 1.00 1.00 | 1.00 0.00 0.00
1 20 20 |0.46 040 019 0.69 0.38 0.41 0.31]0.84 0.00 0.01
1 20 50 |056 049 | 014 056 0.15 0.78 0.69 | 0.96 0.00 0.00
1 20 100| 0.60 0.54| 0.18 0.61 0.08 0.90 0.86 | 1.00 0.00 0.00
1 50 20 | 058 056 019 0.79 0.39 0.54 0.491]0.99 0.00 0.03
1 50 50 | 057 056 014 064 0.14 095 0.92 | 1.00 0.00 0.00
1 50 100 | 0.65 0.62 0.19 0.70  0.09 0.99 0.99 | 1.00 0.00 0.00
1 100 20 | 0.64 0.62 0.20 0.83 0.37 0.68 0.64 | 1.00 0.00 0.03
1 100 50 |0.67 066 | 013 0.66 0.12 1.00 0.99 | 1.00 0.00 0.00
1 100 100 | 0.70 0.69 | 0.18 0.73 0.08 1.00 1.00| 1.00 0.00 0.00
2 20 20 | 047 041 0.18 0.61 0.38 0.42 0.33 | 0.85 0.00 0.02
2 20 50 |0.52 047| 0.13 047 0.14 0.78 0.69 | 0.97 0.00 0.00
2 20 100 | 0.55 0.50| 0.15 0.52 0.08 091 0.86 | 1.00 0.00 0.00
2 50 20 | 0.57 0.55 0.19 0.70 0.39 0.54 0.49 1] 099 0.00 0.02
2 50 50 | 0.53 0.52 0.12 054 0.14 0.95 0.92 | 1.00 0.00 0.00
2 50 100 | 0.59 0.57 | 0.15 0.58 0.09 0.99 0.99 | 1.00 0.00 0.00
2 100 20 | 061 0.60| 0.19 0.73 0.37 0.68 0.64 | 1.00 0.00 0.03
2 100 50 | 0.62 0.62 0.12 0.56  0.12 1.00 0.99 | 1.00 0.00 0.00
2 100 100 | 0.66 0.66 | 0.15 0.64 0.08 1.00 1.00 | 1.00 0.00 0.00

See notes Table 11.
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Table 13: Finite sample (average) rejection rates for DGP (1) with two I(0) common factors
and I(1) idiosyncratic components. The number of common factors is misspecified in the

estimation.
K=1 K=3
Z—g N T ty iy ADF% Pf@ ADFI‘; ty ty PZ; MQ. M Qjc
05 20 20 [0.29 049 | 0.17 0.65 0.42 0.30 0.26 | 0.57 0.00 0.00
05 20 50 039 0.70| 0.09 030 0.17 0.27 0.21 | 0.13 0.00 0.00
0.5 20 100|049 0.81 0.08 033 0.16 0.27 0.19 | 0.10 0.00 0.00
0.5 50 20 |0.36 0.28| 0.16 0.83 0.42 0.50 0.48 | 0.80 0.00 0.00
0.5 50 50 |0.46 0.35 0.08 041 0.16 0.56 0.53 | 0.15 0.00 0.00
0.5 50 100 | 0.60 0.49| 0.08 045 0.18 0.56 0.53 | 0.10 0.00 0.00
0.5 100 20 |049 0.44 | 0.17 092 041 0.55 0.54 | 0.90 0.00 0.00
0.5 100 50 | 0.67 0.61 0.09 0.62 0.20 0.63 0.61 | 0.25 0.00 0.00
0.5 100 100 | 0.81 0.75 0.09 0.68 0.20 0.68 0.66 | 0.15 0.00 0.00
1 20 20 |045 033 017 0.63 042 0.42 0.38 | 0.57 0.00 0.00
1 20 50 |062 048 | 0.10 0.39 0.17 0.52 0.45 ] 0.14 0.00 0.00
1 20 100|0.77 064 | 010 048 0.15 0.59 0.52 | 0.10 0.00 0.00
1 50 20 |056 050 017 082 041 0.62 0.60 | 0.79 0.00 0.00
1 50 50 |0.74 066 009 050 0.16 0.76 0.75] 0.15 0.00 0.00
1 50 100|0.89 083| 009 0.63 0.18 0.89 0.89 | 0.11 0.00 0.00
1 100 20 |0.64 0.60| 0.17 087 041 0.67 0.67 | 0.90 0.00 0.00
1 100 50 | 0.8 084 | 010 0.68 0.19 0.81 0.81]0.24 0.00 0.00
1 100 100 | 0.97 0.95 0.10 0.82 0.20 094 0.94 | 0.14 0.00 0.00
2 20 20 |0.56 046 | 0.18 0.61 0.43 0.48 0.44 | 0.56 0.00 0.00
2 20 50 076 0.66| 0.10 0.49 0.17 0.66 0.60 | 0.13 0.00 0.00
2 20 1001]094 0.86| 0.12 0.65 0.16 0.82 0.77 | 0.10 0.00 0.00
2 50 20 | 0.65 0.61 0.18 0.79 0.40 0.65 0.63 | 0.79 0.00 0.00
2 50 50 | 0.84 0.81 0.10 0.58 0.16 0.83 0.82 ] 0.15 0.00 0.00
2 50 100 | 097 0.96 | 0.11 0.77  0.17 095 0.94 | 0.11 0.00 0.00
2 100 20 |0.70 0.68| 0.17 0.81 0.41 0.71 0.71]0.90 0.00 0.00
2 100 50 | 090 0.89 | 0.11 0.72  0.19 0.87 0.87]0.24 0.00 0.00
2 100 100|099 098 | 0.13 0.89 0.19 097 0.97 | 0.14 0.00 0.00

See notes Table 11.
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Table 14: Finite sample (average) rejection rates for DGP (1) with two I(0) common factors
and I(0) idiosyncratic components. The number of common factors is misspecified in the

estimation.
K=1 K=3
Z—g N T ty iy ADF% Pf@ ADFI‘; ty ty PZ; MQ. M Qjc
0.5 20 20 |0.63 0.53| 0.21 0.84 0.42 0.54 0.44 | 0.83 0.00 0.00
0.5 20 50 [ 090 0.86| 0.23 0.93 0.17 090 0.84 | 0.99 0.00 0.00
0.5 20 100|099 0.98 | 0.43 1.00 0.19 096 0.94 | 1.00 0.00 0.00
0.5 50 20 |0.78 0.76 | 0.22 0.93 0.43 0.75 0.69 | 0.99 0.00 0.00
0.5 50 50 | 098 0.97| 0.23 098 0.17 1.00 0.99 | 1.00 0.00 0.00
0.5 50 100 | 1.00 1.00 | 0.43 1.00 0.18 1.00 1.00 | 1.00 0.00 0.00
0.5 100 20 | 0.86 0.85 0.22 097 040 0.87 0.84 | 1.00 0.00 0.00
0.5 100 50 | 099 0.99| 0.22 0.98 0.16 1.00 1.00 | 1.00 0.00 0.00
0.5 100 100 | 1.00 1.00 | 0.42 1.00  0.17 1.00 1.00 | 1.00 0.00 0.00
1 20 20 |0.63 0.57| 0.21 0.78 0.42 0.58 0.50 | 0.83 0.00 0.00
1 20 50 |0.89 0.85 0.23 087 0.17 093 0.871]0.99 0.00 0.00
1 20 100 |0.99 098 | 040 1.00 0.19 0.98 0.96 | 1.00 0.00 0.00
1 50 20 |07 073 022 088 043 0.77 0.72]0.99 0.00 0.00
1 50 50 | 096 0.95 0.22 094 0.17 1.00 1.00 | 1.00 0.00 0.00
1 50 100 | 1.00 1.00 | 0.40 1.00 0.18 1.00 1.00| 1.00 0.00 0.00
1 100 20 | 0.82 0.82 0.21 0.90 041 0.87 0.84 | 1.00 0.00 0.00
1 100 50 | 097 097 | 0.21 095 0.16 1.00 1.00 | 1.00 0.00 0.00
1 100 100 | 1.00 1.00 | 0.39 1.00 0.17 1.00 1.00| 1.00 0.00 0.00
2 20 20 |0.63 0.58 ]| 0.21 0.72 042 0.60 0.53|0.84 0.00 0.00
2 20 50 | 088 0.84| 0.22 080 0.17 1.00 0.88 ] 0.99 0.00 0.00
2 20 1001099 098 | 0.38 0.98 0.19 1.00 0.98 | 1.00 0.00 0.00
2 50 20 |0.72 0.70 ] 0.21 0.79 043 0.77 0.72 099 0.00 0.00
2 50 50 | 094 0.92 0.21 0.88  0.17 1.00 1.00| 1.00 0.00 0.00
2 50 100 | 1.00 1.00 | 0.38 1.00 0.18 1.00 1.00 | 1.00 0.00 0.00
2 100 20 |0.80 0.79| 0.21 0.83  0.40 0.86 0.85 | 1.00 0.00 0.00
2 100 50 | 0.95 0.95 0.20 090 0.16 1.00 1.00| 1.00 0.00 0.00
2 100 100 | 1.00 1.00 | 0.37 1.00 0.17 1.00 1.00 | 1.00 0.00 0.00

See notes Table 11.
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Table 15: Finite sample (average) rejection rates for DGP (2) with two I(0) common factors
and I(0) idiosyncratic components. The number of common factors is misspecified in the

estimation.
K=1 K=3
Z—g N T ty iy ADF% Pf@ ADFI‘; ty ty PZ; MQ. M Qjc
0.5 20 20 | 0.51 042 0.22 087 045 0.46 0.39 | 0.79 0.00 0.00
0.5 20 50 |0.64 0.56]| 0.26 097 0.27 0.63 0.58 | 0.91 0.00 0.00
0.5 20 100 | 0.68 0.61 0.46 1.00 040 0.69 0.63 | 1.00 0.00 0.00
0.5 50 20 |0.73 0.68| 0.23 0.97 0.46 0.67 0.62 | 0.97 0.00 0.00
0.5 50 50 | 0.88 0.85 0.26 1.00 0.27 0.86 0.83 | 1.00 0.00 0.00
0.5 50 100|090 0.88 | 0.48 1.00  0.37 0.88 0.85 | 1.00 0.00 0.00
0.5 100 20 |0.80 0.78 | 0.23 0.99 0.42 0.76 0.73 | 1.00 0.00 0.00
0.5 100 50 | 0.89 0.88 | 0.25 1.00 0.22 0.93 0.92 | 1.00 0.00 0.00
0.5 100 100 | 0.92 0.91 0.46 1.00 0.32 096 0.95| 1.00 0.00 0.00
1 20 20 |051 043 | 022 083 044 0.53 0.46 | 0.75 0.00 0.00
1 20 50 | 057 050 025 094 0.27 0.66 0.60 | 0.84 0.00 0.00
1 20 100 | 0.62 0.55 0.45 1.00  0.40 0.67 0.62 ] 0.99 0.00 0.00
1 50 20 | 0.69 0.65 047 093 0.46 0.70 0.67 | 0.96 0.00 0.00
1 50 50 |082 078 027 099 0.27 0.88 0.87 | 1.00 0.00 0.00
1 50 100 | 0.85 0.82 0.37 1.00 0.36 0.87 0.86 | 1.00 0.00 0.00
1 100 20 |0.75 0.74| 022 096 043 0.80 0.78 | 0.99 0.00 0.00
1 100 50 | 0.82 0.81 0.24 099 0.22 094 0.93 | 1.00 0.00 0.00
1 100 100 | 0.86 0.84 | 0.47 1.00 0.31 0.94 0.93 | 1.00 0.00 0.00
2 20 20 | 0.50 042 0.21 0.77 044 0.60 0.54 | 0.71 0.00 0.00
2 20 50 | 054 048 | 0.24 090 0.27 0.67 0.61 | 0.77 0.00 0.00
2 20 100 | 0.58 0.51 0.44 1.00  0.39 0.62 0.57 | 0.97 0.00 0.00
2 50 20 |0.67 064| 022 087 0.46 0.77 0.74 1095 0.00 0.00
2 50 50 | 075 0.73| 0.24 097 0.27 0.87 0.87]0.99 0.00 0.00
2 50 100 | 0.80 0.76 | 0.45 1.00 0.35 0.84 0.81 | 1.00 0.00 0.00
2 100 20 |0.72 0.71 0.22 090 043 0.83 0.82]0.99 0.00 0.00
2 100 50 | 0.77 0.75 0.23 097 0.22 094 0.93 | 1.00 0.00 0.00
2 100 100 | 0.80 0.78 | 0.43 1.00 0.31 0.89 0.88 | 1.00 0.00 0.00

See notes Table 11.
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Table 16: Finite sample (average) rejection rates for DGP (1) without MA serial correlation and with
known lag length. A single I(1) common factor and I(1) idiosyncratic components is present in the DGP.

% N T |CADF CIPS | t; & | ADFS P& ADFS |ty tgs | trgisrma  Lerma
05 20 20| 0.0 022 |0.10 0.06] 0.06 0.10 009 |0.04 - - -
05 20 50 | 0.06 010 |[0.10 0.06| 0.05 006 005 |0.08 0.02| 002  0.06
05 20 100| 0.06 0.08 |0.11 0.07| 005 006 006 |0.08 0.04| 0.03  0.06
05 50 20 | 0.10 026 |0.07 0.05| 006 011 010 |0.03 - - -
05 50 50 | 0.07 013 [0.08 0.05| 005 008 008 |0.07 - - -
05 50 100 | 0.06 0.07 |0.07 0.05| 005 006 006 |0.06 0.00| 0.00 0.06
05 100 20 | 0.10 033 |0.05 0.05| 006 012 009 |003 - R -
0.5 100 50 | 0.07 0.5 [0.06 0.06| 005 009 006 |0.06 - - -
0.5 100 100 | 0.06 0.10 | 0.06 0.06| 0.05 007 0.07 |0.07 - - -
1 20 20| 010 022 010 0.05] 006 010 0.10 |0.06 - - -
1 20 50| 006 010 [0.10 0.06| 005 008 0.07 |0.08 0.0l | 002 0.05
1 20 100| 0.06 0.08 [0.11 0.07| 005 008 0.06 |0.08 004| 003  0.05
1 50 20 | 010 025 006 004] 006 009 008 |005 - - -
1 5 50 | 007 012 [0.07 0.05| 005 007 0.07 |00 - - -
1 50 100| 0.06 0.07 [0.07 0.05| 005 006 0.06 |010 0.00| 0.00  0.05
1 100 20 | 0.10 033 [0.06 004| 006 010 009 |006 - - -
1 100 50 | 0.07 015 [0.07 0.05| 005 008 0.06 |0.00 - - -
1 100 100 | 0.06 0.0 |[0.07 0.05| 005 008 004 |0.08 - - -
2 20 20| 0.0 022 ]0.09 0.05] 006 0.09 0.10 |008 - R -
2 20 50 | 007 0.0 | 010 0.05| 0.05 0.08 008 |008 003| 003  0.06
2 20 100| 0.06 0.08 |0.10 0.07| 0.05 0.07 006 |0.10 004| 0.05 0.6
2 50 20 | 0.09 026|005 003]| 006 0.09 010 |006 - - -
2 50 50 | 0.07 0.2 007 0.05| 005 007 007 |009 - - -
2 50 100 | 0.06 0.7 | 0.07 0.04| 0.05 0.06 006 |009 001| 0.00  0.04
2 100 20 | 0.09 033 |0.07 005| 006 0.1 009 |007 - - -
2 100 50 | 0.07 0.5 [ 0.07 0.05| 005 0.0 007 |009 - - -
2 100 100 | 0.06 0.10 | 0.08 0.05| 0.05 0.06 0.07 |008 - - -

Finite sample (average) rejection rates for Pesaran’s (2007) CADF and CIPS statistics, Moon and Perron’s (2004) t} and
ty statistics, Bai and Ng’s (2004a) ADF},, Pg,, and ADFY§, statistics, Breitung and Das’s (2008) trop and tgs statistics,
and Sul’s (2007) tigisrma and terma statistics. Rejection frequencies are based on 5% cutoff values from Pesaran (2007),
Tables 1b and 3b, Sul (2007) Table 5, 5% cutoff values of the standard normal distribution, or 5% Dickey-Fuller critical

values for the test statistics as specified in the text. Results are obtained with GAUSS 8.0 using 1000 replications.



