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Supplementary Material

This supplementary material provides some additional simulation results for the paper. In
Sections S.1-S.3, we consider the case that the error term u: follows an AR(1) model with a
GARCH(1, 1) innovation. In Sections S.4, we consider the case that y; follows the additive model
in Chang et al. (2001), which allows the time trend and additional integrable or non-integrable

regression functions.

S1 Integrable regression function

We generate 5000 replications of sample size n = 100, 200, or 500 from

the following data-generating models:

e = exp(—folz) +us (S11)
Yy, = exp(—0o|zs]) + 0.5 21 (|2 < 10) + uy; (51.2)

yr = exp(—bolz:|) + 20 exp(—a[*) + us; (51.3)
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Yy = exp(—bo|ze|) + 0.1|x¢| + uy; (S1.4)

Y = exp(—90|xt|) + 01|$t‘2 + U, (Sl5>
where 0y = 1, z; = 2,1 + & with (1 —0.8B)(1 — B)%, = (1 + 0.3B)¢;, and
Uy = pug_y + vy, v = 0y, o2 = 0.01 +0.012 , +0.902 ,

with p = 40.5 and

1 r
<€t7§t> ~iid. N O,

r 1

In all calculations, we compute 5,,1 as the non-linear LSE of 6y based on

model (8I), and it is expected that

ﬂ(alaa% e 7aM) —D N(07Q)7

where
- Z?—kJrl ViV 1 2
ay = ——=n—— and Q2 = (Ings = 2)E(vy sesy)(Ing, —2Z)
S 52 E@)P o

with s; = (-1, V2, s Ve W), Z = (21,22, , Zy)'s and Zy, =

Ev;_xu;—1]/FE(u?). Hence, the portmanteau test statistic in this case is
~ n+ 2 n+ 2 n+2 ~
U,(M) = aq Doy v s a O
( ) n(\/n_lalv\/n_Qa% ’ n—MaM> n

y \/n+2A \/n+2A n+2 .
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S52. NONINTEGRABLE REGRESSION FUNCTION

—D X1 (S1.6)

where (), is the sample counterpart of €.

Table 51 reports the size and power of U, (M) for M = 6,12 and 18 at
the 5% significance level, where the size of ﬁn(M ) corresponds to the case
of y; ~ model (8IT). From this table, our findings are similar to those for
Table 1 in the paper, except that the size of ﬁn(M ) tends to be conservative

especially for small n.

Please insert Table 5 about here.

S2 Nonintegrable regression function

We generate 5000 replications of sample size n = 100, 200, or 500 from

the following data-generating models:

Ye = bho + bowe + uy; (52.1)
Y = O10 + Oy + 0.5z *I (|| < 10) + wy; (52.2)
Y = b10 + B0z + 20 exp(—|z¢[*) + w; (52.3)
Y = 010 + O0x; + 0.1 2| + uy; (S2.4)

Y = 910 + 920.2715 + 01|xt|2 + Uy, (825)
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where (610,602) = (0,1) and the remaining set-ups inherit from models
(8T)-(8TH). In all calculations, we compute (5[)”,51”) as the non-linear
LSE of (619, 620) based on model (8Z1), and the portmanteau test U, (M)
is calculated in the same way as (§18).

Table 82 reports the size and power of ﬁn(M ) at the significance level
5%, and the size of ﬁn(M ) is corresponding to the case that y; ~ model
(8ZT). From this table, our findings are similar to those in Table 2 in the
paper, except that the size of (A]n(M ) tends to be conservative especially for
small n.

Please insert Table 82 about here.

S3 Additive regression function

We generate 5000 replications of sample size n = 100, 200, or 500 from

the following data-generating models:

Ye = bho + O207; + exp(—nolz:|) + w; (S3.1)
Y = 010 + g0 + exp(—no|2e|) + 0.5]k¢ |21 (|| < 10) + uy; (S3.2)
Y, = 010 + Oamy + exp(—no|z|) + 20 exp(—|re|?) + wuy; (S3.3)
Yt = bho + O + exp(—mpo|ze|) + 0.1[ke| + s (53.4)

Yy = 010 + O20x; + exp(—no|z¢|) + 0.1|/~€t|2 + uy, (S3.5)
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where k; = max(zy, 2¢), (6ho,62,70) = (0,1,1), 2 = 21 + ¢ with (1 —

0.8B)(1 — B)¥, = (1 +0.3B)¢;,

1 05 r
(6t7627§t) ~ lld N 07 05 1 05 )

r 05 1

and the remaining set-ups inherit from models (ST1)-(8TH). In all calcula-
tions, we compute (é\O’ru éln, 7Mn) as the two-step non-linear LSE of (610, 020, 10)
based on model (83), and the portmanteau test ﬁn(M ) is calculated in
the same way as (8I8).

Table 823 reports the size and power of [/J\n(M ) at the significance level
5%, and the size of U,(M) is corresponding to the case that y, ~ model
(83). From this table, our findings are similar to those in Table 3 in the
paper, except that the size of ﬁn(M ) tends to be conservative especially for

small n.

Please insert Table about here.

S4 Additive model in Chang et al. (2001)

First, we consider the additive model in Chang et al. (2001) with

two non-integrable functions. We generate 5000 replications of sample size
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n = 100, 200, or 500 from the following data-generating models:

Yo = tho + Oaox1s + O30T2 + ui;

Y = 010 + O2071¢ + O30y + 0.5]k "I ([ re| < 10) + uy;
Y = 010 + Oz071¢ + O30 + 20 exp(—|ry|?) + uy;

Yo = 010 + 020711 + U307 + 0.1|k¢| + g

Y = 010 + O71s + O3079: + 0.1k > + uy,

(S4.1)
(S4.2)
(54.3)
(S4.4)

(S4.5)

where r; = maX($1t,$2t), (910,920,930) = (0, 171)7 Ty = T1—1 + (i with

(1 — O8B)(1 — B)dclt = (]. + 0.3B)€t, Toy = Top—1 + C2t with (1 — 083)(1 —

B)y = (14 0.3B)¢}, and u; is generated by one of the error generating

models (EGMs):

EGM 1 (AR(1) + i.i.d. innovations):
Ut = U1 + Vi,

EGM 2: (AR(1) + GARCH(1, 1) innovations):

g = pus_1 + vy, v = Goy, of =0.01+001v2, +0907 ,,

with p = 0.5, where

(Etv E:a Ct) ~ lld N 07 05 1 05 )
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with ¢, = v for EGM 1 and ¢; = ¢ for EGM 2. In all calculations, we
compute (gln, (/9\2”, §3n> as the one-step non-linear LSE of (61, 029, f39) based
on model (SZ), and the portmanteau test U, (M) is calculated as the one
in the paper for EGM 1 or the one in (§8I8) for EGM 2.

Tables 8248713 report the size and power of ﬁn(M ) at the 5% signifi-
cance level, where the size of ﬁn(M ) corresponds to the case of y; ~ model
(82T). From this table, our findings are similar to those in Table 3 in the

paper for EGM 1 or Table 833 above for EGM 2.
Please insert Tables 453 about here.

Second, we consider the additive model in Chang et al. (2001) with
time trend. We generate 5000 replications of sample size n = 100, 200, or

500 from the following data-generating models:

Y = 10 + O20t + O30, + Os072 + wy; (54.6)

Yy = 910 —+ egot + 930[[’1,5 + 94033215 —+ 0'5‘525‘2[(‘/%’ S 10) + U, (S47)

Y = 010 + ngt —f- (9301‘1,5 + 040[E2t —I— 20 eXp(—|I{t|2) + Uy, (848)
Yr = O10 + Ot + 30211 + Os02r + 0.1]K¢| + uy; (54.9)
Y = 010 + Oa0t + 03071, + Osoor + 0.1)k¢]* + uy, (54.10)

where (010, 020, 030, 040) = (0,1, 1,1) and the remaining set-ups inherit from

models (84)-(843). In all calculations, we compute (éln, é\gn,é\gn,é:ln) as
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the one-step non-linear LSE of (610, 620, 30, 040) based on model (848), and
the portmanteau test ﬁn(M ) is calculated as the one in the paper for EGM
1 or the one in (8T4) for EGM 2.

Tables 8.8-8™ report the size and power of ﬁn(M ) at the 5% significance
level, where the size of U, (M) corresponds to the case of 3 ~ model (SZ8).
From this table, our findings are similar to those in Table 3 in the paper

for EGM 1 or Table 823 above for EGM 2.
Please insert Tables S6-571 about here.

In summary, regardless of the type of regression function with either
endogenous or exogenous regressor driven by either long or short memory
innovations, our portmanteau test has good finite sample performance in
all examined cases above, although its size may be conservative when the

error generating model for u; has the ARCH-type structure.
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Table S.1: Size and power (x100) of U, (M) for models (STT)—(ST3)

M =56 M =12 M =18

Model — p d =" 100 200 500 100 200 500 100 200 500
(EC1) 05 0.0 21 28 3. 12 22 3. I1 20 2
14 29 3 12 20 2 12 16 2

23 31 4. 13 19 2 12 13 2

0.2 21 29 3. 10 19 2 10 14 2

21 29 4. 11 23 2 11 15 2

19 26 4. 14 23 3 10 15 3

0.5 0.0 25 30 4 14 25 2 12 19 2

27 27 3. 14 23 2 11 17 2

21 31 3. 12 20 2 10 14 2

0.2 19 28 4. 12 20 2 11 16 3

21 32 3. 12 26 2 14 16 2

18 27 4 16 23 2 13 20 2

(E2) 05 00
0.2
05 0.0

0.2

(SI3) 05 0.0
0.2
05 0.0

0.2
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Table S.2: Size and power of U, (M) for models (SZ1)—(SZH)
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Table S.3: Size and power of U, (M) for models (531)—(S3H)

n
M =56 M =12 M =18

Model — p d =" 100 200 500 100 200 500 100 200 500
(EX1) 05 0.0 21 3. 14 21 3. T4 19 2
2.6 2. 16 19 3 12 17 2
22 2. 15 22 2 16 1.7 2
0.2 2.1 3 15 23 2 12 20 2
21 2 11 21 3 12 14 2
27 2. 13 21 2 14 19 2
0.5 0.0 3.6 3. 21 26 3. 22 20 3.
3.8 3. 24 27 3 19 27 3
43 4 26 34 3. 22 24 3.
0.2 2.9 3. 18 23 3 19 18 3
2.8 3. 22 29 2. 18 20 2
2.8 3. 16 22 2 20 1.6 2.
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0.2 1
1
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Table S.4: Size and power of U, (M) for models (§21)—(§23F) with u; ~ EGM 1
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Table S.5: Size and power of U, (M) for models (§21)—(§23) with u; ~ EGM 2

M =56 M =12 M =18

(8Z3) 05 00

Model — p d =" 100 200 500 100 200 500 100 200 500
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31 3 22 28 3. 16 22 3
0.5 0.0 34 3 20 24 2. 14 25 2
3.3 3. 18 25 2 15 20 2
31 3 20 25 2. 15 20 3
0.2 3.3 4 21 30 2. 19 23 3
31 4 20 31 3. 16 21 3
3.6 4 18 29 3 17 27 3
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Table S.6: Size and power of U, (M) for models (§28)—(8210) with u; ~ EGM 1

M =18

M =12

p

Model

ON—HNOHO—HDOONO

NelNolNo}inlo] InlNoNa} In) In) In}In]

MM OMOAN DD — M I~-00~

M~ O~ O~-O~-OO--

OO <HO OO O~ 1000D

00 00 00 O O 00 00 00 00 &> 00 GO

I~00MNOFMNDA~=—OOM

[In}In}in}inle] in} in) in}iniNaiNa}In)

1LOLO <H OO i = 00 00 LD — AN O

NellolNeNNe}) ol ¥ ialNa} alNa) ol o

OO =0 N0 <H

00 00 I~ 00 00 I~ 00 I~ I~ 00 00 O

0 1O~ MONAN—OD

Rl a)inlia)inlin)in)inlNeoNe] o]

DO~ T O~ 00

llalNeNeNeNeNoNelNoNoNa) ol

ANOOVOFHOFHWO—DDD

D 1< 00 DS DS D= 00 B 1< 00 B 00

OO0 DO 0 DL 0 DL 0

OO O

0.0
0.0

N N
= o

0.5
-0.5

(mn)

OAH—HO =M — OO~ 00

hrhirhlsrieNeolelaio]
NelleNeNelNeNeNelNalNe] B3 Sl ol

HFHNODNOLONDHED~00D

HONSSOH—HI =D
NN RAPR NN MNP

O~ O I-ANOH0— I~

OO I <F<FIOFH DT
— e

OO~ O—HNONMNFOO

=S = I o NN <
©OOOOBOOOI-I~~

WOHFMNODN—~10OMOA

eI I I bl oy
dnenddeddndndomemedined

~MNOO~-OIINO~-—AY

OOP~OLOOIOOOFOL
=

SIO<FOANH—0LODI—D

I~00 NNV O
< < 011010101010 O -~

S AL Nohs JorleolNa) ol

O~ r—HO~D~—H—=HOD
AANNNNMNOANANANMMN™

VNN OO—HI~OO<F—H©

O~ OOOOFOF T
— e

OO0 D00 DL 0 D0

[ele]elolelolelelaelaolala)]

0.0
0.0

N N
= o

0.5
-0.5

(s12)

N =A== ANLO 0L

00 00 00 O S 00 00D = —
NN NN NI IDLD <F <F <

O~ M ANLOO 0 — MMM

A~ OO OO©
AANN =~ ANANNANANN

SO 4 e OO LB D
B e [

MNOMOANTFIODN—ON <

I~~~ 00D=-O MMM
MM AN NLOLOLO < <F <H

QCOMNITNHIDODND

NHFHDIDIIAAANI— 00000
ANN———MNMMANANN

VOOMOI~00MIOANI<H

NFFH—HOODNDNOOO
= e AT Y

DO —MOIOAN— 0L

OO OO OO < < <
NN AN N OLOLO < < <H

OO0~~~ 00—

I F OO RNRS =SS
NANNRARANANNE

S <H<H0 NI

O=-~=<Ff<FonANM <t
lmbm b b Rl Ia\ Ko Fa\ fa\ [\ Ko\

(e} In]e ofen) info olen) inje ofen}iniee]

[ele]elolololelelaelaolala)]

0.0
0.0

N N
= o

0.5
-0.5

DA M-F O F oo e

AN A AN 00 00 00 00 O O 00 00 O
101010101010 00 00 00 00 00 O

S NN MR F S SIS
SRR Ty o o N e e

...... i <f
000000000 00 i i H 101010

DOMNMNAANDDODNLDO

LI NHOSHIS000000
101010 O O O 00 00 00 00 00 O

P A =] S
SZASTIST N PN NI NI N g N

QOISO 0000
101010 O O O 00 00 OS> 00 00 0

=SSN F SIS IS 00
= — D~ D~ D= D= DD~

[ele]elolololelelaelaolala)]

0.0
0.0

N N
= o

0.5
-0.5

DA A<M ON— O

Q0 00 00 O O O 00 00 0 VLD O
DA D

OIO—AANAANANNO0LOD

OO0 N A MNIOLOLO AN AN
DDA D

ANOMNANOOIIAINDNI-A

HHO OO NN O O
[eplerlerepiepio]es]e slesle sleplap]

VOO I~O=—O—

00 0000 WO I~I~00 N0 I~-©O -
DA D

~<fooowo = I-— A<t

O OO N F O OO F <t <
DA D

MO —ANOFANMOD~

A N e e
oYl o eSS SNSRSN

<N T AND=MNON < <HO

S S 31 00 00 00 Y S Y 0 00 O
DDA D

ANOHOHANO OO D=~

0=~ OP~I~-00I=- O OO
DA

WO =MNOM~10M 10

FOSF I F SRR T
DA ADHRHNDHD

(e} In]e ofen) Info olan) Inje ofen}iniee)

[ele]elolelolelaelaolaolala)]

N
o

0.0
0.0

N
=

0.5
-0.5

:ﬂ-ll




BIBLIOGRAPHY

Table S.7: Size and power of U, (M) for models (§28)—(S2T0) with u; ~ EGM 2
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