Supplementary Material

for “Threshold Spatial Panel Regression with Fixed Effects”

The Supplementary Material contains detailed proofs of Lemmas B.1—B.4 and additional
Monte Carlo simulation results covering the cases of fixed-threshold-effects, nonzero threshold

parameter, and a model with spatial error dependence.

C.1. Proofs of Lemmas B.1-B.4

Lemma C.1 and Lemma C.2 are first established to help prove the main results.

Lemma C.1. There is a c; < oo such that fory <y <7y <7y and1<r <4,
(1) Ehi(1,72)
(112) Ekj (71, 72)

where, R (71,72) = [[hiel[die(v2, 1)1, fit(v1,7v2) = || hivvie|l|dit (2, 71) .

cilva—ml, (@) Effy(vi,72) < ecilye — 7l

( <
cilye =l () El(v1,72) < eilyve — -

NN

kit(v1,72) = [viz = op gl die (v v) ] Lty v2) = [viel 27 25 |9zl [vselldie (2, 71) .

Proof: We only show (i), as the others can be shown similarly. We have

BlZdu(2)] = EIB(Zla)da()] = [ B(Zla)dF(a)

— 0o
for any random variable Z, where F(-) denotes the CDF of ¢;;. Hence, %E[Zdit(y)] =E(Z|gx =
v)f (). Thus by the Jensen inequality and Assumption B(iii), one has

ij(th‘tHrdit(W)) = E(|hitll"lgje = 1) f () < Ellhael*laze = 1)/ F () < 774,

by Assumption B (7ii). Since dj:(72) — djt(71) equals either zero or one,
Elllhiel|"|dit(v2) — dje(v)[] = Elllhitl|" dit (v2)] = Elllal[" die(31)] < exlya =l

for some ¢; < oo, by a first-order Taylor series expansion, establishing (). Assume this ¢; is

large enough so that results (ii)-(iv) also hold.

Lemma C.2. There is a co < oo such that for all YT<M <12 <Y,

E‘\/% S S hE (1, 72) — BR2 (i, ’Yz)]|2 < clye —ml, (C.1)
E| A S SR 0n ) - B On @[ < ezhz -, (C.2)
Bl A= Y Sk (v, 72) — BRL (11, 792)]]” < el = ml, (C.3)
E‘\/% S S [ (v, 72) — BB (7, ’72)”2 < ealye —ml- (C.4)

Proof: We only show (C.4) when r = 2, as the proofs of the others are similar and less

difficult, using Lemma C.1. As l;(71,72) are independent across ¢, we have



E}ﬁ 2im1 Zthl[lzzt(’Yl, Y2) — El?t(’Yh 72)] |2
= 0 i B[ X, 72) — B (1,72)] ‘2
= n% Zthl Z?:l Z?=1{E[l§t(7h ’72)1]2‘7:(’717 Y2)] — Elzzt(%’ 72)El?t(71, v2)}
= ) Y B (11, 92) — (B (1, 72)1%)
+ % Zthl > i Z?;éi{E[l?t(Vl, 72)5?75(’71’ Y2)] — Eli?t(’Yl, Vz)El]zt(Vla Y2)}
= L1(7y1,72) + 12(71,72)-

It is easy to verify that I1(v1,72) < 3 23:1 S ElL(,72)] < 2¢1|v2 — 7). Further,

I T
L(v1,72) = T > i1 Z?:1 Z?;éz Z?;éz ZZ;A@ Z?n;éj ZZ# {E(fgil,t

E|dit(v2, 1) [Eldje (v2, YO[B g [og [0 [vm o) — B [villvg DE(3 [og.l [v5])] }

|gik,t 9jmi,t ij,t’)

Consider the term with the highest order in error term, i.e., [ = k = m = p, as the analyses of

other terms are similar and less difficult. This term equals to

I T
o i iy 2zi 2ot UG P|gne PVE(die (v2, vl (v2, v1) D Elvi [E[o3 [Elvfi] — (Elv])?]

5 T
< o Do 2imn BT 9 ) (22 g0 P)Eldit (v2, 1) [E0f [E[v3 [Elvi] < vz — 7l

for some ¢ < 00, as B(|dis (72, 71)|djt (2, 1)1) < B2[dit(v2,71)[B2 |dje(v2,71)| = Bldir(y2, )| <
c1]y2 — 71| based on (i) of Lemma C.1. Let ¢ be large enough, and hence we can similarly show
all the other non-zero terms in I5(y1,72) are also bounded by ¢|y2 —~1|. Thus, the desired result
follows.

Proof of Lemma B.1: Firstly, we define J ,,7(7) = \/% S Hidy(7)V; and Jr () =
\/% ST Vi di(7)GiVi — o2t (di(7)Gy)]. As the analysis of J; ,7(7) is tedious but follows the
similar arguments to that of J ,7(y) for s = 1,2, we show the uniform convergences of Js 7 ()
instead. Lemma C.1 implies that E[||h;||*d;(7)] < oo for each 4. Meanwhile, it is easy to see
that {d¢(y)G¢} are matrices with bounded row and column sum norms by Lemma A.1. Hence,
Jinr(y) and J2,7(y) both converge pointwise to a Gaussian distribution by the central limit
theorem (CLT) in Lemma A.3. This can be extended to any finite collection of 7 to yield the
convergence of the finite-dimensional distributions.

Thus, it is left to establish the tightness of Js,r(y) for s = 1,2. We show Ji ,7(7) by
verifying the conditions for Theorem 15.5 of Billingsley (1968). In the following, we claim

that there are finite constants c3 and c4 such that for all 43 € T, n > 0 and ¢ > (nT)7 !, if



VnT > cq/n,

P( Sup ’JS,nT<7) — Js nT('}’l)‘ > 77> 0380 77
MYV P

Now suppose the above results are ture for s = 1,2. Then, fix ¢ > 0 and n > 0, and let

© = en*/c3. The above results imply there is a large enough n7" such that for any v € T,

P< sup |Js,nT(/7) - Js nT(71)| > 77> 63(10 77 = €,
1<yt

establishing the conditions for Theorem 15.5 of Billingsley (1968).

Since ¢ > (nT)~!, we can let m be an integer satisfying nT¢/2 < m < nTy. Set v, = @/m.
Fork=1,...,m+1,set v =v1+ (k= 1)om, fitk = fit(ve, Ye+1), and fir jx = fir(Vk, 7). We
let Fprg = 5 5% S0 firk, and thus for 7y, < v < Yep1,

| 107 (V) = Jinr ()| < VAT Fyrg < VT |Fyr, — EFyr | + VRTEF, 7.

It follows that

sup ‘Jl,nT('Y) - Jl,nT(71)|
<YMty

< max  sup  |Jiar(Vk) — Jinr() + Jinr(Y) — Jinr (V)|

LSESMy, <y <y
< max  |Jir(W) — Jinr(n)| + max VoT'|Fyr, — EF,ri| + max VnTEF, 7. (C.5)
2<k<m+1 1<k<m 1<k<m

In the following analysis, we consider bounding each term of the above equation to show the
final result. For any 1 < j < k < m + 1, by the Burkholder’s inequality (see (Hall and Heyde,

1980, p.23)) for some constant ¢; < oo,
ElJunr (1) = Jiar()|* < @Bl S0y S5 f2 2
_ T
= 01E|7%T Zz 1Zt 1( it jk —E 22t,]k:) %Z?:l Zt:lE z%,jk‘Q'

By Minkowski’s inequality, (iv) of Lemma C.1 and (C.4), the above expression is bounded by

_ T . 2

€1 [(E’% Z?:l Zt:l (fz%,jk E ’LQth)’ )1/2 + 01(k B j>90m]

< al(ZERE) 2 ek — fen]? < aen + V@) (k — 06k,

where we use the fact that (n7)~' < ¢, and (k — j)/2 < (k — j). Given the above result,
Theorem 12.2 of Billingsley (1968, p. 94) implies that there is a finite constant ¢ such that

P( max |J1nr(ve) — Jinr (1) > 77/3> < 816 (mpm)?n~* = 8léap?n 4, (C.6)
2<k<m+1

which bounds the first term of (C.5).



Next, we consider the second term of (C.5). By Lemma C.1, Lemma C.2 and (nT) ! < ¢,

4
EWVnT (Furg — EFyr)[' = Bl = Sy 3y (fies — Efa)]
T T
(n%)Q Dic1 2 B z’4t,k +3[r i 2 B )

< Zpc1om + 3c92, < (1 + 3¢}) 2,

N

By Markov’s inequality, the above inequality implies

P( max VAT | Fur — EFrs| > n/3) < P(\/nTyFnM — BF,pp] > 77/3)

1<k<m
< 8lm(er + 3¢2)p2,n~ % < 81(cr + 3cd)p?n4,
where the final equality uses my,, = ¢ and ¢, < @.
Finally, we consider the last term of (C.5). By (iv) of Lemma C.1 and ¢, < -2,
VNTEF, 1, = VnTEfiy 1, < vVnTcipnm < 2c1 (nT)~ /2,

Aggregating the above results for the three terms of (C.5), we have if 2¢1(nT) "2 < n/3,

P( sup  |Jiar(Y) = Jinr(m)| > n> < 81(é + ¢ + 3c2) 2. (C.7)
Y1IYSY1I TP

By setting c3 = 81(¢a + ¢1 + 30%) and ¢4 = 6¢1, we achieve the desired result.

The proof on the tightness of Ja,7(7) follows the same reasoning as that of result (a) in
Lemma A.8 of Li and Lin (2024). As the details are analogous, they are omitted here for brevity.
Finally, the derivation of their asymptotic variances follows Lemma B.5 of Yang (2015) for each

~. This concludes the proof of Lemma B.1. ]

Proof of Lemma B.2: We show the result for F,r(v), as the other two can be shown

similarly. For notation simplicity, let m; = djhy and mi(v) = d4hitdit (Y0, Ynr)- Hence,

T T T
Far(v) = (lﬁ? ?:1 Zt:l mzzt(v) - % ?:1 Zk:1 Zt:l mit(v)mx(v)
T T T
- % i1 Z?:l > 1 Mt (v)mye(v) + % dic Z?:l D k=1 2g—1 Mt (V)M (v)
= Egzl Fsnr (V). (C.8)

Consider the case where v is positive first. Observe that since v1 = v, — 70,

UP(Qit <7) — Plgir < )
Y1 — 70

anTP(0 < qit <m1) = — flv (C.9)

as simple size increases. Symmetrically, we can show that a,7P(y1 < ¢it < Y0) — f|v|, when

v is negative. In the following argument, we only consider the case where v is positive, as the



negative case can be studied symmetrically. Thus,
EFinr(v) = S 2 Zthl [m3 {70 < g < 1}
= L5 ST E(m2o < gt < 1)anr Py < @it < 1)
T
— n% Z?:l Zt:1 E(m?ﬂ(ht =) flv] = 56M50f|v|.
Besides, by (C.1),
2 2
E|F 17 (v) = EFLur(0)? < S 60l *E| 47 3001 0 (05 (0, 1) — ERg (0, )]
< G (180 [[*e2lv] = o(1).

Hence, the Markov’s inequality implies that Fi ,7(v) — 6y Mdof|v] == 0.
Cg)v fori#jort;ﬁk, anTP(’YO < git <
~

1) — 0. Hence,

We next consider the second term of (C.8). By (
1,7 < @ik < 71) = an7P(v0 < qit < 71)P(0 < gjk <
EFur(v) = 4% 50 S S ElmamaeL{vo < gie < 1}1{v0 < gk < 1}
= S S E(mamiklvo < i < 11,70 < @ik < 1)anr P < gir < 71,9 < ik < 1)

= L3 S EmE v < gt < m)anrP(ro < gir < 71) + 0p(1) = R85 M o f|vl.

Similarly, we have
2
E|F2nr(v) — E-F2,nT(U)’2 < E‘F22,nT(v) = % ?:1 Zthl Em?t(“) + Op(l) — 0.

Hence, the Markov’s inequality implies F2 ,,7(v) — %56M60f|v| 250.

Similarly, we have

wh D Yo iy mar(0)myi(v) = L6M8oflv] + op(1) = 0

and

ik D 5 Dk Seer mat(V)mn(v) = Fp&y Mo flv] + 0p(1) = 0.

Since F,r(v) is monotonically increasing on [0, 9] and decreasing on [—v,0], and the limit

function is continuous, the convergence is uniform over Y. [ |

Proof of Lemma B.3: The uniform convergence follows if

(a) The finite dimensional distributions of R, 7 (v) converge to those of B(v);

(b) Rpr(v) is tight.

We show (a) first. With Assumptions A to D, the conditions for the CLT in Lemma A.3
are well established. Hence, for v € YT, we have R,r(v) N N(0,0%(v)), where 0% (v) is
the variance of R,r(v). Then, it is left to show o%(v) = |v|=f. Let H*(v) = D(yur,v0)H,
G*(v) = D(v7, )G and q(v) = diagv[Q.rD(Vnr,7)G]. By Lemma B.5 of Yang (2015), we



have

0% (v) = oFEFur(v) + 2loog k32 E[5)HY (v)Qura(v)] + [fogra 2+ E[d (v)q(v)]

+ B0t L Bltr(QurG* (v) (G (v) + QurG*(v)] = i, Cs.

By Lemma B.2, we have (C; +Cy) — 0321 f|v| - 0. Similar to the proof of Lemma B.2, we can
also show (Cz + C3) — 03Zaf|v| - 0. Hence, we conclude that R,z (v) N N(0,Zf|v]). This
argument can be extended to include any finite collection [v1,...,vk] to yield the convergence
of the finite dimensional distributions of R,r(v) to those of B(v).

We now show (b). By Lemma B.1, for all v; € I', n > 0 and ¢ > (nT)~!, there exist finite
constant c3 and ¢4 such that if n > ¢4/ VnT,

P< sup  [05(T1nr (7, 75)) + lo(T2nr (v, 7)) > 77> < pacap’. (C.10)
V<YLYt

Fix e > 0,11 > 0. Set 1 = enf/cs, ¢ = @1/%7’,77 =M /\/@nr and N1 = (max(p~2,cq/m))"/7.

(nT)QT > n;ch = (nT)" and n > c4/VnT. Set

Hence, for nT" > N, we have ¢ =

nT03

7 = Y0 + v1/anr. By (C.10), for nT > Ny,

P( sup \RnT(v)—RnT(Ul)’>m>

V1 SUKU1 1

=P( sup \56J1,nT<v,~yj>+z032,nT<v,vl>r\>n>
<Y<Y+

< %Q}aiT(S@l/anT)Q = p1€.

As discussed in the proof of Lemma B.1, this shows that (b) holds. [

Proof of Lemma B.4: Firstly, we show (a) when r = 1, and the proofs of the other results
in (a)-(d) are similar and thus omitted. Note that D ,7(7) is just a linear transformation of

D1y pr(7y) = %66H’D(70,7)H50. It suffices to show

Diin
P(S p 11’T(7)<(1—n)k><6.
veNar 17 =0l

Without loss of generality (WLOG), we assume 7 > o, as a symmetric argument can be

established for the case of v < 7. Hence,
dED11,07(7)/dy = 8M (7) (7)d.

Since 6, M () f(7)do > 0 (Assumption B(v)) and §)M () f(7)dp is continuous at vy (Assumption
B(iv)), then there is a B sufficiently small such that

k= oM 0g > 0,
w%ﬁB M) f(7)do



Because ED11 ,7(7) = 0, a first-order Taylor series expansion about g yields

inf EDll,nT('Y) = k"')/ — ’)/0’. (C.ll)
[v—0|<B

Then, (C.1) implies

E|D11,,7(v) — ED115r(7)12 < 100l|*El S0 Sy B2 (71, 72) — ERZ (71, 72)] 12

< 0olI*(nT) " ealy = 0l- (C.12)
For any n and e, set
b= L—n/2 > 1, and (C.13)
L—=n
5= —Slolles (C.14)

en?k?(1 —1/b)
We may assume that (n,7T) i

< B, else the inequality (a) is

trival. For [ = 1,2,...,N + 1, set v; = o + 90’ /a,r, where N is the integer such that

YN — Y0 = b~ Ja,r < B and VN4l — Y0 = ob" Janr > B. (Note that N > 1 since # < B.)
Markov’s inequality, (C.11) and (C.12) yield

2

i) — ; AR Np
P( sup ‘Dll,nT('Yj) EDll,nT('}/j)) > 77) < %Z ‘Dn,nT(’yj) EDH’;T(%”
1<j<N ED11nr(7;) 2) "o IED11.7(7;)]

2

4 -1
< %Z ||50! (nT) C2
n? —  k2|v; — ol

4|do||*e2
—27
< (nT) n2k20 Zba I

4”50“462 o €

55—+ =—, C.15
n?k?o(1 —1/b) 2 ( )
where the final equation is based on (C.14). Thus, with probability exceeding 1—2/e, 715%11;’;2(?;3)

Z for all 1 < j < N. So for any v € [yo + U/anr, Y0 + B, there is some 1 < j < N such

that v; < v < vj4+1 and

Duir(0) o Duanr () EDvnr () o g 1) Bl =0l _ g 0k
v =70l 7 EDunr() i — 0l 2" [9j+1 = 0l b
with probability exceeding 1 — €/2, according to (C.15). Based on the definition of b, (C.13),

Diynr(y )

the above inequality can be simplified as o]

> (1—mn)k. Since this event has a probability

exceeding 1 — €/2, we have established

D
P( ing Dt (g —n)k> <<
YENnT |7 =0l 2
A symmetric argument applies to the case —B < v — 9 < —%.

Secondly, we show the results in (e). WLOG, we assume v > 7. Let v; = y0 + 00/ ! Jaur



for1=1,2,...,N +1, where b and N are defined as before. By definition, it is seen that there
are at most logy(a,7B/7)+2 points in the interval y—7o € [;*=, B], i.e., N < logy(antB/7)+2.
Then, for r =1, 2, 3,
1Pz ()] 1Pl - Y < S p I Prar )
P( Sup rnT\7Y 77) _ P< max. rnT\7Yj > ZP< rnT ’Yj > ,’7>
reNr 1Y =0l 1<<N |75 — 0l = — 70

Following the proof of Lemma C.2, for any j, we have E|P.nr(v;)[|* < |y — 70| Thus,
Chebyshev inequality implies that

N N o
Z (HPTnT Y5 )i 77) <ZEHPT,nT(%’)H2 gi C20nT < co(nT') 2 0.

ol = byl T eToy e T (1= 1/b)n?

A symmetric argument establishes a similar result for v < ~g.

Finally, we consider the two results in (f). As their proofs follow the same manner, we
use general notation Js,7(7) to denote either of them. Fix n > 0. For j = 1,2,..., set
Vi — Yo = ©2771 a7, where © < oo will be determined later. By the similar analysis as used in

the proof of Lemma B.1, for all v; € I, n > 0 and ¢ > (nT)~!, there exist c3, ¢y < co such that

ifn > cy/VnT,

EllTonr () = Jonr (o)l < c1ly; — 20, and (C.16)
P( sup [ Tonr() — Jsmwum) - (17)
Vi <YLYt

Next, we do the following decomposition

sup Hjs,nT(’Y) - Js,nT(’YO)H
’YENnT \/m‘fy - /70|
| Ts.nt (V) — Tsnr(v0) |l 175 — Y0l

=sup sup
<sup  sup | T (7) = Tsnr ()| + Suijs,nT(’Yj) - js,nT(’YO)H_ (C.18)
7 <Y< Vant|j = 0l j Vant|7; = 0l

For the first term of (C.18), we set ¢; = vj41 —y; and 1; = \/a,7|v; — Y0|n/2, and then

o0

P(Sup sup 1F2n2 ) = Tanr Ol n/2> < ZP< sup || T () =Tsnr ()1l > nj

3 SVt Vant|v; =70l =1 \SYSte;
Note that if © > 1, then ¢; > 1/a,r > 1/n. In addition , if © > 12¢;/n, then n; =

020720/ fanT = c4/\JanT = c4/v/nT. Thus, if © > max(1,12¢c;/n), using (C.17), the right
hand side of above inequality is bounded by

N———

00 2 o] 2
Z 3Py Z 1663”)@'.@.1 - ’yj\ _ 6dcs

= o arhy—lt o 307t



For the second term of (C.18), Markov’s inequality and (C.16) imply

| Tsnt (Vi) = Tsn (70) | > > (\jsnT(%’) — Tsnr(0)|] >
P : : >n/2 ) < P : ’ >n/2
<51;p Vant|v; =0 g ; Vant|v; =0l g

Z AE|| Ts 1 (7)) — Tsnr (70|12

ant|Y; — Y0[*n?

< i deilyi—l  _ 8a
“ anrly; — 0?0 on?

Together, if ¥ > max(1,12¢;/n) we have

P( sup HjsnT( )_jsnT('YO)H > )< 6463 &
N AfamTlY — 0l 30t on?’

which can be made arbitrarily small by picking suitably large v. Thus, results in (f) hold. =

C.2. Additional Simulation Results

Table C.1 reports Monte Carlo simulation results for the TSPR model under the fixed-
threshold framework (7 = 0). The results confirm that the common parameters 6 can be
consistently estimated in this setting, consistent with the theoretical extension discussed below
Theorems 2.1 and 2.5. In this case, the threshold estimator 4,7 converges at a faster rate
than under diminishing threshold effects. However, according to Chan (1993), the asymptotic
distribution of nT'(3,7 — 7o) may be a functional of a compound Poisson process that depends
on the marginal distribution of z;;, and hence is not suitable for inference on .

Table C.2 presents simulation results when the true threshold parameter is nonzero (v = 1).
The findings show that the proposed estimators remain consistent and perform similarly to the
case v = 0, further demonstrating the robustness of our method.

Lastly, Table C.3 reports simulation results that incorporate spatial error (SE) dependence,
as described in Section 6. Because the 2SLS estimator of Wei et al. (2021) does not accommo-
date SE effects and is not straightforward to extend to this setting, we present only the AQML
and bc-AQML results. The results show that both estimators exhibit excellent finite-sample
performance in terms of bias. The be-AQMLE further improves inference, with empirical cover-
age probabilities centered closely around the nominal 95% level, particularly for the spatial error
parameter when both n and T" are large (e.g., n = 50, T' = 40), underscoring the importance of
correcting for asymptotic bias. Moreover, the robust standard error estimates (sAd) closely track

the corresponding Monte Carlo standard deviations across all scenarios.



Table C.1: Empirical bias(sd)[sd] of the estimators for FE-SPR model with fixed threshold effects;
W;=Queen Contiguity; error = 1(normal), 2(normal mixture), 3(chi-square).

2SLS AQML be-AQML 2SLS AQML be-AQML
(a) (n,T) = (50,5) (b) (n,T) = (50, 10)
By -.0362(0.152) -.0001(.076)[.071] -.0035(.076)[.071] | .0055(0.063) .0000(.051)[.050] -.0006(.051)[.050]
By .0429(0.208) -.0024(.113)[.111]  .0024(.113)[.111] | -.0240(0.120)  .0000(.087)[.083] -.0003(.087)[.083]
A1 -.0971(0.288) -.0222(.059)[.057] -.0065(.059)[.057] | -.0671(0.257) -.0183(.040)[.038] -.0026(.040)[.038]
Xo .1006(0.491)  .0124(.055)[.053]  .0119(.055)[.053] | .0616(0.405) .0035(.036)[.035]  .0027(.036)[.035]
o2  .1581(0.125) -.0241(.098)[.098] -.0262(.098)[.098] | .1891(0.084) -0132( 67)[.067] -.0152(.067)[.067]
v .7538(0.726) -.0071(.159)[- -] -.0071(.159)[- -] | .5423(0.717) -.0019(.112)[- -] -.0019(.112)[- -]
81 -.0291(0.157) -.0002(.073)[.071] -.0036(.073)[.071] | .0031(0.059) .0013(.052)[.050]  .0007(.052)[.050]
By .0383(0.206) -.0009(.119)[.111]  .0039(.119)[.111] | -.0245(0.099) -.0054(.085)[.083] -.0057(.085)[.083]
A -.0794(0.291)  -.0229(.061)[.057] -.0073(.061)[.057] | -.0912(0.242) -.0189(.040)[.038] -.0032(.040)[.038]
Xy .0779(0.486)  .0145(.055)[.053]  .0140(.055)[.053] | .0873(0.375)  .0076(.036)[.035]  .0068(.036)[.035]
0?  .1693(0.231) -.0185(.211)[.200] -.0207(.211)[.200] | .1998(0.179) -.0103(.164)[.147] -.0123(.163)[.147]
v .7350(0.716)  .0030(.132)[ - -] .0030(.132)[- -] | .5564(0.700) -.0085(.103)[- -] -.0085(.103)[- - ]
By -.0304(0.158) .0037(.074)[.071]  .0004(.074)[.071] | .0041(0.057) -.0017(.046)[.050] -.0023(.046)[.050]
By .0318(0.220) -.0059(.120)[.111] -.0012(.120)[.111] | -.0257(0.106)  .0025(.080)[.083]  .0022(.080)[.083]
A -.1001(0.284) -.0266(.059)[.056] -.0110(.059)[.056] | -.0696(0.240) -.0152(.039)[.038]  .0006(.039)[.038]
Xo .1076(0.487)  .0107(.052)[.053]  .0102(.052)[.053] | .0772(0.375)  .0024(.035)[.035]  .0016(.034)[.035]
o2 .1507(0.169) -.0265(.152)[.148] -.0285(.152)[.148] | .1940(0.126) -.0078(.110)[.107] -.0099(.109)[.107]
v .7358(0.787) -.0010(.225)[ - -] -.0010(.225)[- -] | .4503(0.765) -.0243(.123)[- -] -.0243(.123)[- -]
(¢) (n,T) = (50,20) (d) (n,T) = (50,40)

By -.0567(0.142)  .0007(.033)[.033] -.0001(.033)[.033] | .0039(0.113) -.0002(.023)[.023] -.0005(.023)[.023]
By .0645(0.137) -.0018(.055)[.055] -.0023(.055)[.055] | .0062(0.075) .0010(.039)[.039]  .0006(.039).039]
A; -.1354(0.270) -.0156(.026)[.026] -.0017(.026)[.026] | .0002(0.272) -.0160(.020)[.019] -.0014(.020)[.019]
Ay .1278(0.389)  .0022(.028)[.028]  .0025(.028)[.028] | -.0318(0.467)  .0016(.021)[.021]  .0011(.021)[.021]
02  .1678(0.054) -.0024(.045)[.046] -.0043(.045)[.046] | .1601(0.042) -.0009(.034)[.032] -.0028(.034).032]
v .8780(0.430) .0218(.060)[ - -] .0218(.060)[- -] | .5965(0.414) -.0038(.032)[- -] -.0038(.032)[- -]
By -.0524(0.148) -.0018(.034)[.033] -.0026(.034)[.033] | -.0081(0.130) -.0013(.022)[.023] -.0016(.022).023]
By .0635(0.143)  .0022(.054)[.055]  .0016(.054)[.055] | .0060(0.079) .0013(.037)[.039]  .0009(.037)[.039)]
A -.1222(0.280) -.0186(.026)[.026] -.0047(.026)[.026] | -.0294(0.316) -.0148(.020)[.019] -.0001(.020)[.019]
Xo .1092(0.395)  .0044(.030)[.028]  .0046(.030)[.028] | .0223(0.542)  .0004(.021)[.021]  .0000(.021)[.021]
o2 .1708(0.120)  .0003(.109)[.107] -.0016(.109)[.107] | .1558(0.080) -.0037(.074)[.076] -.0056(.074)[.076]
v .8585(0.424) .0225(.067)[- -] .0225(.067)[- -] | .5893(0.431) .0024(.037)[- -] .0024(.037)[- -]
By -.0533(0.143)  .0002(.035)[.033] -.0006(.035)[.033] | .0018(0.116)  .0041(.023)[.023]  .0038(.023)[.023]
By .0601(0.147)  .0001(.058)[.055] -.0004(.058)[.055] | -.0042(0.083) -.0057(.040)[.039] -.0061(.040)[.039]
A1 -.1265(0.273) -.0153(.025)[.026] -.0015(.025)[.026] | -.0219(0.281) -.0153(.020)[.019] -.0007(.020)[.019]
Mo .1205(0.390)  .0017(.027)[.028]  .0020(.027)[.028] | .0085(0.486) .0016(.021)[.021]  .0011(.021)[.021]
o2  .1620(0.088) -.0067(.077)[.076] -.0086(.077)[.076] | .1577(0.063) -.0033(.056)[.055] -.0052(.055).055]
v .8517(0.442)  .0177(.074)[- -] .0177(.074)[- -] | .6335(0.444) -.0049(.034)[- -] -.0049(.034)] - - ]

Note: (i) Error distributions: error = 1, 2, 3, for the three panels under each (n,T);
(ii) True parameter values: 81 = 1,2 = 0.5,\; = 0.2, 3 = 0.3,0%2 =1, and v = 0;
(44i) Empirical bias(sd) for QMLE of o under the three error distributions:
(a) {—.2349(.077), —.2305(.166), —.2368(.120)}; (b) {—.1296(.059), —.1270(.144), —.1249(.097)}
(¢) {—.0713(.042), —.0687(.102), —.0752(.072)}; (d) {—.0454(.032), —.0480(.071), —.0477(.053)}
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Table C.1 (Cont’d): Empirical bias(sd)[sd] of the estimators for FE-SPR model with fixed
threshold effects; W;=Queen Contiguity; error = 1(normal), 2(normal mixture), 3(chi-square).

9SLS AQML be-AQML 9SLS AQML be-AQML
(e) (n,T) = (100,5) (f) (n,T) = (100, 10)
B .0208(0.076) .0030(.046)[.045] .0020(.046)[.045] | -.0041(0.061) .0005(.032)[.033] .0002(.032)[.033]
By -.0495(0.128) -.0032(.088)[.081] -.0032(.088)[.081] | -.0269(0.088) -.0006(.053)[.056] -.0011(.053)[.056]
At -.0888(0.286) -.0097(.041)[.040] -.0030(.041)[.040] | -.0860(0.247) -.0086(.026)[.026] -.0022(.026)[.026]
Ao .1324(0.431)  .0043(.048)[.049]  .0044(.048)[.049] | .1234(0.357) .0026(.025)[.027] .0017(.025)[.027]
o2 1214(0.082) -.0127(.072)[.070] -.0136(.072)[.070] | .2041(0.062) -.0026(.049)[.047] -.0033(.049)[.047]
N -.0728(0.765) -.0356(.180)[ - -] -.0356(.180)[ - -] | .2858(0.591) .0078(.067)[- -] .0078(.067)[- - ]
Bi .0230(0.072) -.0001(.044)[.044] -.0011(.044)[.044] | -.0004(0.062) -.0001(.035)[.033] -.0005(.035)[.033]
By -.0418(0.119) -.0009(.082)[.081] -.0009(.081)[.081] | -.0303(0.095)  .0013(.059)[.056] .0008(.059)[.056]
A -.0668(0.284) -.0113(.043)[.040] -.0046(.043)[.040] | -.0715(0.238) -.0089(.026)[.026] -.0026(.026)[.026]
No  .0897(0.429)  .0058(.050)[.049]  .0058(.050)[.049] | .1072(0.349) .0037(.027)[.027]  .0028(.027)[.027]
0% 1150(0.173) -.0228(.157)[.147] -.0237(.157)[.147) | .1985(0.121) -.0114(.109)[.106] -.0122(.109)[.106]
v -0735(0.806) -.0287(.184)[- -] -.0287(.184)[- -] | .2412(0.610) .0093(.061)[- -] .0093(.061)[ - - ]
B .0294(0.074) -.0003(.043)[.044] -.0014(.043)[.044] | -.0013(0.059) .0022(.033)[.033] .0018(.033)[.033]
By -.0487(0.122) .0021(.082)[081]  .0021(.082)[.081] | -.0298(0.091) -.0026(.055)[.056] -.0030(.055)[.056]
Al -0936(0.289) -.0107(.041)[.040] -.0041(.041)[.040] | -.0844(0.247) -.0078(.027)[.026] -.0014(.027)[.026]
N .1268(0.431)  .0032(.047)[.049] .0032(.047)[.049] | .1215(0.355) .0027(.026)[.026] .0018(.026)[.026]
o2  1223(0.124) -.0137(.112)[.109] -.0146(.112)[.109] | .2066(0.093) -.0019(.081)[.077] -.0027(.081)[.077]
v -0751(0.818) -.0357(:203)[- -] -.0357(.203)[- -] | .2661(0.614) .0048(.067)[- -] .0048(.067)[ - - |
(9) (n,T) = (200,5) (h) (n,T) = (200, 10)
B -.0310(0.157)  .0023(.036)[.035] .0021(.036)[-035] | .0005(0.028) -.0001(.022)[.022] -.0002(.022)[.022]
By .0055(0.146) -.0042(.063)[.061] -.0043(.063)[.061] | -.0144(0.050) .0000(.038)[.039] -.0002(.038)[.039]
A -1114(0 378) -.0069(.031)[.020] -.0030(.031)[.029] | -.0348(0.087) -.0051(.021)[.021] -.0009(.021)[.021]
Xe  .1674(0.607)  .0037(.032)[032] .0035(.032)[.032] | .0654(0.153) .0021(.024)[.025] .0021(.024)[.025]
0% 1655(0.064) -.0079(.051)[.050] -.0084(.051)[.050] | .1423(0.041) -.0040(.034)[.033] -.0045(.034)[.033]
N 4179(0.550)  .0070(.067)[- -] .0070(.067)[- -] | .0746(0.423) -.0041(.040)[- -] -.0041(.040)] - - ]
B, -.0257(0.162) .0004(.037)[.035] .0002(.037)[.035] | .0012(0.027) .0006(.021)[.022] .0005(.021)[.022]
By .0038(0.159)  .0004(.065)[.061]  .0003(.065)[.061] | -.0152(0.048) -.0017(.038)[.039] -.0019(.038)[.039]
At -.0017(0.406) -.0037(.027)[.020]  .0002(.027)[.029] | -.0324(0.095) -.0050(.022)[.021] -.0009(.021)[.021]
Ao .1455(0.638) .0013(.032)[.032] .0011(.032)[.032] | .0604(0.161) .0019(.024)[.025] .0019(.024)[.025]
o2 1540(0.123) -.0171(.108)[.106] -.0176(.108)[.106] | .1419(0.084) -.0037(.077)[.076] -.0042(.077)[.076]
~ 3041(0.555) .0136(.075)[- -] .0136(.075)[- -] | .0762(0.420) -.0026(.035)[- -] -.0026(.035)] - - ]
B -.0382(0.158) -.0027(.037)[.035] -.0030(.037)[.035] | .0002(0.028) .0001(.022)[.022] .0000(.022)[.022]
By .0163(0.150)  .0033(.064)[.061]  .0032(.064)[.061] | -.0133(0.049)  .0001(.039)[.039] -.0001(.039)[.039]
At -1128(0.395) -.0032(.031)[.029]  .0008(.031)[.029] | -.0379(0.097) -.0051(.021)[.021] -.0010(.021)[.021]
Ao .1764(0.630) -.0002(.034)[.032] -.0004(.034)[.032] | .0651(0.164) .0000(.024)[.025]  .0000(.024)[.025]
o2 1658(0.086) -.0043(.075)[.079] -.0048(.075).079] | .1429(0.063) -.0014(.057)[.055] -.0019(.057)[.055]
N 3731(0.528)  .0044(.081)[- -] .0044(.081)[- -] | .0985(0.420) -.0048(.030)[- -] -.0048(.030)] - - ]

Note: (i) Error distributions: error = 1, 2, 3, for the three panels under each (n,T);
(ii) True parameter values: 81 = 1,2 = 0.5,\; = 0.2, 3 = 0.3,0%2 =1, and v = 0;
(44i) Empirical bias(sd) for QMLE of o under three error distributions:
(e) {—.2181(.057), —.2261(.125), —.2189(.089) }; (f) {—.1113(.043), —.1192(.097), —.1107(.072)}
(g) {—.2103(.041), —.2176(.086), —.2074(.060)}; (h) {—.1081(.031), —.1078(.069), —.1057(.051)}

11



Table C.2: Empirical bias(sd)[sd] of the estimators for FE-SPR model with threshold effects;
Wi=Queen Contiguity; error = 1(normal),

2(normal mixture),

3(chi-square); v = 1.

2SLS AQML be-AQML 2SLS AQML be-AQML
(a) (n,T) = (50,5) (b) (n,T) = (50,10)
B -.0189(0.137) -.0025(.071)[.067] -.0059(.071)[.067] | -.0026(0.052)  .0003(.045)[.045] -.0008(.045)[.045]
By -0177(0.225)  .0009(.099)[.098]  .0051(.099)[.098] | .0124(0.115)  .0008(.071)[.069]  .0008(.071)[.069]
AL -.0449(0.259) -.0248(.080)[.070] -.0060(.080)[.070] | -.0065(0.307) -.0242(.048)[.047] -.0047(.048)[.047]
Ay .1454(0.427)  .0132(.068)[.063]  .0107(.068)[.063] | -.0065(0.521)  .0068(.041)[.040]  .0050(.040)[.040]
o2 .1087(0.135) -.0249(.098)[.098] -.0280(.098)[.098] | .1801(0.088) -.0094(.069)[.067] -.0123(.069)[.067]
v -.6534(1.081) -.0225(.313)[- -] -.0225(.313)[ - -] | -.4652(0.874)  .0044(.129)[ - -]  .0044(.129)[ - -]
B -.0136(0.140) -.0021(.072)[.067] -.0055(.072)[.067] | .0000(0.053) -.0004(.049)[.045] -.0015(.049)[.045]
By -.0206(0.217)  .0044(.108)[.098]  .0086(.108)[.098] | .0017(0.104) .0010(.073)[.070]  .0011(.073)[.070]
A1 -.0328(0.266) -.0267(.078)[.071] -.0079(.078)[.071] | -.0573(0.296) -.0234(.049)[.047] -.0040(.049)[.047]
Ay .1327(0.419)  .0143(.070)[.064] .0116(.069)[.064] | .0649(0.472) .0057(.043)[.041]  .0039(.043)[.041]
o2 .2078(0.237) -.0171(.212)[.200] -.0203(.211)[.200] | .1869(0.178) -.0036(.159)[.148] -.0065(.159)[.148]
v -.6384(1.063) -.0064(.256)[ - -] -.0064(.256)[ - - ] | -.4040(0.834) -.0084(.131)[- -] -.0084(.131)[ - - ]
B -.0092(0.142) -.0009(.069)[.067] -.0043(.069)[.067] | -.0041(0.051) -.0020(.044)[.045] -.0031(.044)[.045]
By -.0250(0.229)  .0001(.107)[.098]  .0042(.107)[.098] | .0092(0.119)  .0046(.067)[.069]  .0045(.067)[.069]
A1 -.0346(0.273) -.0321(.075)[.069] -.0136(.075)[.069] | -.0178(0.299) -.0213(.047)[.047] -.0019(.047)[.047]
Ao .1261(0.440) .0166(.067)[.063] .0141(.067)[.063] | .0310(0.493)  .0037(.040)[.040]  .0020(.040)[.040]
02 .1961(0.186) -.0269(.159)[.149] -.0299(.158)[.149] | .1746(0.129) -.0100(.111)[.107] -.0129(.111)[.107]
N —6710(1.122)  -.0048(.256)[ - -] -.0048(.256)[ - - | | -.4844(0.855) .0020(.137)[- -]  .0020(.137)[ - - ]
(¢) (n,T) = (50,20) (d) (n,T) = (50,40)
Bi -.0175(0.115)  .0018(.031)[.030]  .0007(.031)[.030] | -.0207(0.078) -.0005(.020)[.021] ~-.0009(.020)[.021]
By -.0411(0.196) -.0027(.046)[.047] -.0027(.046)[.047] | .0144(0.072)  .0022(.032)[.033]  .0018(.032)[.033]
A1 -.0866(0.313) -.0213(.035)[.034] -.0044(.035)[.034] | -.0838(0.350) -.0203(.026)[.025] -.0020(.026)[.025]
A2 .2039(0.507)  .0059(.034)[.033] .0055(.034)[.033] | .1247(0.603) .0016(.025)[.025]  .0018(.024)[.025]
o2 1246(0.056) -.0026(.046)[.046] -.0050(.046)[.046] | .0915(0.037) -.0003(.033)[.033] -.0028(.032)[.033]
v -.3888(0.874) -.0080(.107)[- -] -.0080(.107)[ - -] | -.2431(0.736) -.0048(.057)[- -] -.0048(.057)[ - -]
B -.0306(0.114) -.0003(.030)[.030] -.0013(.030)[.030] | -.0182(0.071) -.0013(.021)[.021] -.0018(.021)[.021]
By -.0226(0.202)  .0012(.045)[.047]  .0011(.045)[.047] | .0122(0.073) .0005(.032)[.033]  .0001(.032)[.033]
A1 -1213(0.313) -.0231(.036)[.034] -.0063(.036)[.034] | -.0654(0.324) -.0198(.028)[.025] -.0015(.028)[.025]
Ao .2393(0.503) .0072(.033)[.033]  .0068(.033)[.033] | .0959(0.552)  .0021(.025)[.025]  .0022(.025)[.025]
o2 1218(0.117) -.0042(.106)[.107] -.0066(.106)[.107] | .0927(0.082)  .0002(.076)[.077] -.0023(.076)[.077]
v -.3487(0.882)  .0011(.109)[- -] .0011(.109)[ - - ] | -.2172(0.709) -.0062(.083)[ - -] -.0062(.083)[ - - ]
Bi -.0239(0.105) -.0020(.031)[.031] -.0040(.031)[.031] | -.0164(0.078)  .0016(.021)[.021]  .0011(.021)[.021]
By -.0253(0.186) .0053(.048)[.047]  .0052(.048)[.047] | .0064(0.069) -.0009(.033)[.033] -.0013(.033)[.033]
A1 -.0854(0.290) -.0168(.031)[.033] .0000(.031)[.033] | -.0753(0.353) -.0193(.025)[.025] -.0010(.025)[.025]
Ao .1947(0.462)  .0030(.031)[.033]  .0027(.031)[.033] | .1197(0.605) .0022(.025)[.025]  .0023(.025)[.025]
o2 .1175(0.088) -.0074(.078)[.076] -.0098(.078)[.076] | .0919(0.062) -.0016(.056)[.055] -.0041(.056)[.055]
v -.3973(0.906) -.0088(.125)[ - -] -.0088(.125)[ - -] | -.2367(0.731) -.0117(.076)[- -] -.0117(.076)[- -]
Note: (i) Error distributions: error = 1, 2, 3, for the three panels under each (n,T);
(i) True parameter values: f; = 1,A\; = 0.2,7 = 1,02 =1, and f3 = Ay = (nT) 702

(44i) Empirical bias(sd) for QMLE of o under the three error distributions:

(a) {—.2355(.077), —.2294(.166), —.2371(.124)}; (b) {—.1263(.061), —.1211(.141), —.1268(.098)}

(¢) {—.0714(.043), —.0729(.099), —.0759(.073)}; (d) {—.0448(.031), —.0443(.073), —.0461(.054
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Table C.2 (Cont’d): Empirical bias(sd)[sd] of the estimators for FE-SPR model with threshold
effects; Wy=Queen Contiguity; error = 1(normal), 2(normal mixture), 3(chi-square).

2SLS AQML be-AQML 2SLS AQML be-AQML
(e) (n,T) = (100,5) (f) (n,T) = (100, 10)
By .0085(0.111)  .0026(.044)[.043]  .0012(.044)[.043] | .0034(0.082) .0001(.030)[.028] -.0004(.030)[.028]
By 0022(0 141)  .0023(.075)[.070]  .0025(.075)[.070] | .0033(0.105)  .0024(.051)[.046]  .0020(.050)[.046]
A1 -.0433(0.325) -.0111(.050)[.051] -.0032(.050)[.051] | -.0346(0.421) -.0122(.040)[.039] -.0033(.039)[.039]
Xo .0921(0.476)  .0042(.058)[.055]  .0039(.058)[.055] | .0537(0.593)  .0049(.042)[.041]  .0042(.042)[.041]
o2  .1387(0.090) -.0106(.072)[.071] -.0118(.072)[.071] | .1104(0.055) -.0058(.046)[.047] -.0070(.046).047]
v -4235(0.763) -.0229(.155)[ - -] -.0229(.155)[ - -] | -.1214(0.323) -.0151(.110)[- -] -.0151(.110)] - - ]
81 .0019(0.125) -.0010(.042)[.042] -.0023(.043)[.042] | .0023(0.080) -.0001(.029)[.028] -.0006(.029)[.028]
By .0089(0.157)  .0064(.070)[.070]  .0066(.070)[.070] | .0045(0.102)  .0034(.048)[.046]  .0030(.048)[.046]
A -.0311(0.384) -.0138(.056)[.051] -.0060(.056)[.051] | -.0263(0.415) -.0115(.040)[.039] -.0026(.040)[.039]
Ay .0597(0.549)  .0059(.060)[.055]  .0057(.060)[.055] | .0469(0.583)  .0034(.042)[.042]  .0026(.042)[.042]
0?  .1326(0.182) -.0186(.158)[.147] -.0198(.158)[.147] | .1132(0.114) -.0031(.104)[.107] -.0042(.104)[.107]
v -3811(0.776) -.0135(.153)[ - -] -.0135(.153)[- -] | -.1174(0.336) -.0121(.128)[- -] -.0121(.128)[- -]
By .0086(0.130) -.0005(.042)[.042] -.0019(.042)[.042] | .0007(0.081)  .0008(.029)[.028]  .0003(.029)[.028]
By -.0019(0.160) .0036(.073)[.070]  .0037(.073)[.070] | .0054(0.102)  .0014(.048)[.046]  .0010(.048)[.046]
A -.0472(0.383) -.0125(.054)[.051] -.0046(.054)[.051] | -.0171(0.435) -.0142(.040)[.038] -.0053(.040)[.038]
Xo .0876(0.534)  .0028(.055)[.055]  .0025(.055)[.055] | .0318(0.608) .0078(.041)[.041]  .0071(.041)[.041]
02 .1305(0.126) -.0153(.110)[.109] -.0164(.110)[.109] | .1074(0.086) -.0090(.076)[.077] -.0102(.076)[.077]
v -.3813(0.789) -.0139(.181)[- -] -.0139(.181)[- -] | -.1145(0.334) -.0144(.129)[ - -] -.0144(.129)[ - - ]
(9) (n,T) = (200, 5) (h) (n,T) = (200, 10)

By -.0056(0.135) -.0009(.033)[.032] -.0012(.033)[.032] | -.0012(0.024)  .0002(.022)[.021]  .0000(.021)[.021]
By -.0090(0.128) .0002(.051)[.052]  .0000(.051)[.052] | -.0056(0.051)  .0000(.035)[.033]  .0000(.035)[.033]
A1 -.0361(0.588) -.0079(.037)[.036] -.0032(.037)[.036] | -.0494(0.212) -.0051(.027)[.026] -.0005(.027)[.026]
A2 .0985(0.909) .0032(.035)[.036] .0030(.035)[.036] | .1047(0.337)  .0039(.026)[.026]  .0037(.026)[.026]
o?  .1264(0.061) -.0084(.050)[.050] -.0091(.050)[.050] | .1090(0.039) -.0036(.034)[.033] -.0042(.033)[.033]
v -4821(0.842) .0105(.122)[- -]  .0105(.122)[- -] | -.1950(0.681) -.0072(.081)[- -] -.0072(.081)[- -]
By -.0077(0.131) -.0009(.029)[.032] -.0011(.029)[.032] | -.0014(0.023) -.0005(.021)[.021] -.0008(.021)[.021]
By -.0018(0.127)  .0012(.050)[.052]  .0010(.050)[.052] | -.0042(0.048)  .0015(.033)[.033]  .0015(.033)[.033]
A -.0468(0.584) -.0099(.037)[.036] -.0051(.037)[.036] | -.0562(0.200) -.0064(.026)[.026] -.0017(.026)[.026]
Xo .0968(0.915)  .0058(.036)[.036]  .0057(.036)[.036] | .1040(0.333)  .0044(.026)[.026]  .0042(.026)[.026]
o2  .1268(0.120) -.0086(.109)[.107] -.0092(.109)[.107] | .1072(0.087) -.0050(.080)[.076] -.0056(.080)[.076]
-5345(0.867)  .0115(.125)[ - -]  .0115(.125)[ - - ] | -.1690(0.696) -.0005(.085)[ - -] -.0005(.085)[ - - ]

By .0072(0.140) -.0013(.033)[.032] -.0016(.033)[.032] | .0017(0.025) .0016(.021)[.021]  .0013(.021)[.021]
By -.0092(0.135) -.0004(.053)[.052] -.0006(.053)[.052] | -.0100(0.057) -.0010(.035)[.033] -.0010(.035).033]
A1 .0328(0.593) -.0089(.037)[.036] -.0042(.037)[.036] | -.0690(0.216) -.0058(.027)[.026] -.0012(.027)[.026]
Xo -.0359(0.944) .0047(.038)[.036]  .0046(.038)[.036] | .1248(0.373)  .0027(.026)[.026]  .0026(.026)[.026]
o?  .1315(0.088) -.0029(.075)[.079] -.0035(.075)[.079] | .1076(0.061) -.0033(.055)[.055] -.0039(.055)[.055]
v -.5386(0.865) .0136(.122)[- -] .0136(.122)[- -] | -.1819(0.718)  .0064(.087)[- -]  .0064(.087)[ - - ]

Note: (i) Error distributions: error = 1, 2, 3, for the three panels under each (n,T);
(i) True parameter values: f; = 1,A\; = 0.2,7 = 1,02 =1, and f3 = Ay = (nT) 702
(444) Empirical bias(sd) for QMLE of o under three error distributions:
(e) {—.2164(.057), —.2227(.125), —.2201(.088) }; (f) {—.1112(.043), —.1168(.097), —.1121(.072)}
(9) {~.2107(.040), —.2108(.087), —.2063(.060) }; (h) {—.1078(.030), —.1089(.071), —.1074(.049)}
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Table C.3: Empirical bias(sd)[sd]{CP} of the estimators for FE-SPR model with threshold effects;

W;=Queen Contiguity; error = 1(normal),

2(normal mixture),

3(chi-square).

AQML be-AQML AQML be-AQML
(a) (n,T) = (50,5) (b) (n,T) = (50,10)
B1 -.0030(.081)[.078]{93.8} -.0028(.081)[.078]{93.8} | .0002(.050)[.050]{94.7}  .0001(.050)[.050]{94.9}
By -0012(.124)[.124]{95.2}  -.0012(.124)[.124]{95.2} | -.0019(.082)[.083]{94.9} -.0018(.082)[.083]{94.9}
At -.0197(.096)[.089]{91.8} -.0161(.098)[.089]{91.2} | -.0083(.053)[.051]{93.9} -.0056(.054)[.051]{94.2}
No  .0257(.085)[.084]{93.8}  .0249(.085)[.084]{94.0} | .0062(.037)[.037]{95.2}  .0061(.037)[.037]{95.6}
p  -.0818(.143)[.135){89.7} -.0211(.145)[.135]{93.1} | -.0709(.093)[.086]{86.8} -.0110(.094)[.086]{91.7}
o -.0318(.098)[.098]{91.0} -.0374(.097)[.098]{90.7} | -.0131(.069)[.067]{93.2} -.0186(.069)[.067]{92.5}
v -.0325(.408)[ - - [{97.2} -.0325(.408)[ - - [{97.2} | -.0179(.222)[ - - ]{98.5} -.0179(.222)] - - ]{98.5}
Bi -.0015(.077)[.078]{96.2} -.0014(.077)[.078]{96.2} -.0027( 051)[-050]{93.9}  -.0029(.051)[.050]{93.8}
By -.0067(.127)[.123]{94.6} -.0067(.126)[.123]{94.8} | .0009(.085)[.083]{94.2}  .0012(.085)[.083]{94.2}
A -.0237(.097)[.090]{92.5} -.0204( 00)[.090]{92.7} | -.0063(.052)[.051]{94.3} -.0034(.054)[.051]{94.0}
No  .0201(.083)[.086]{95.4}  .0281(.083)[.086]{95.7} | .0055(.038)[.037]{95.0}  .0053(.038)[.037]{95.2}
p -.0783(.148)[.136]{91.2} -.0174(.151)[.136]{92.3} | -.0712(.093)[.087]{87.1} -.0112(.094)[.087]{92.8}
o -.0220( 15)[.201]{87.6}  -.0279(.213)[.201]{87.3} | -.0120(.155)[.148]{91.3}  -.0175(.154)[.148]{90.8}
v -0315(A17)[ - - ]{96.0} -.0315(.417)[ - - ]{96.0} | -.0099(.222)] - - ]{96.7} -.0099(.222)[ - - ]{96.7}
Bi .0009(.081)[.078]{94.2}  .0013(.081)[.078]{94.1} | .0002(.049)[.050]{96.2}  .0002(.049)[.050]{96.1}
By -.0108(.131)[.123]{92.7} -.0110(.130)[.123]{93.0} | -.0009(.080)[.083]{95.5} -.0008(.080)[.083]{95.9}
At -.0144(.092)[.086]{93.8} -.0103(.094)[.086]{93.2} | -.0011(.052)[.050]{94.0}  .0016(.054)[.050]{93.8}
Ao .0232(.082)[.083]{95.4}  .0222(.082)[.083]{95.4} | .0024(.036)[.037]{94.8}  .0023(.036)[.037]{94.8}
p -.0834(.145)[.133]{90.7} -.0233(.146)[.133]{91.6} | -.0767(.092)[.087]{86.0} -.0168(.093)[.087]{93.2}
o?  -.0318(.162)[.147){86.5} -.0374(.161)[.147]{86.1} | -.0083(.111)[.108]{92.4} -.0137(.110)[.108]{92.2}
N -0276(.407)] - - 1{96.4}  -.0276(.407)] - - ]{96.4} | -.0202(.126)] - - ]{97.8} -.0202(.126)] - - ]{97.8}
(c) (n,T) = (50,20) (d) (n,T) = (50,40)
A1 .0025(.032)[.032]{95.2}  .0025(.032)[.032]{95.4} | -.0011(.023)[.023]{94.6} -.0010(.023)[.023]{94.4}
By -.0061(.053)[.055]{95.3} -.0062(.053)[.055]{95.2} | .0006(.038)[.039]{94.7}  .0005(.038)[.039]{94.5}
At -.0033(.038)[.036]{93.5} -.0010(.039)[.036]{93.1} | -.0032(.027)[.027]{94.3} -.0008(.028)[.027]{93.5}
Ao .0042(.031)[.030]{94.5}  .0043(.030)[.030]{94.6} | .0032(.023)[.023]{95.5}  .0030(.023)[.023]{95.1}
p -.0686(.063)[.059]{79.2} -.0087(.063)[.059]{93.1} | -.0650(.043)[.041]{66.1} -.0052(.043)[.041]{92.6}
o2 -.0039(.044)[.047]{96.4} -.0093(.044)[.047]{95.2} | .0011(.032)[.033]{94.8} -.0044(.032)[.033]{94.3}
y .0253(.166)[ - - ]{98.9}  .0253(.166)[ - - ]{98.9} | -.0016(.093)[ - - ]{98.3} -.0016(.093)[ - - ]{98.3}
B1 -.0033(.032)[.032]{94.9} -.0032(.032)[.032]{95.4} | .0000(.023)[.023]{95.2}  .0001(.023)[.023]{95.1}
By .0057(.054)[.055]{94.1}  .0056(.054)[.055]{94.2} | .0003(.039)[.038]{94.2}  .0003(.039)[.038]{94.2}
At -.0037(.036)[.036]{95.2} -.0013(.037)[.036]{94.3} | -.0030(.029)[.027]{93.6} -.0007(.030)[.027]{92.8}
Ao .0027(.031)[.031]{94.8}  .0028(.031)[.031]{94.6} | .0005(.024)[.024]{95.5}  .0004(.024)[.024]{95.1}
p -.0669(.063)[.059]{79.8} -.0070(.064)[.059]{93.0} -.0650( 045)[.041]{65.0}  -.0052(.045)[.041]{93.2}
o2 -.0002(.112)[.108]{92.7} -.0057(.111)[.108]{92.1} | -.0018(.077)[.076]{93.0} -.0073(.077)[.076]{92.8}
v .0300(.174)[ - - ]{96.7}  .0300(.174)] - - ]{96.7} | .0055(.097)[ - - ]{97.7}  .0055(.097)] - - ]{97.7}
B -.0022(.034)[.032]{94.4} -.0022(.034)[.032]{94.6} | -.0009(.022)[.023]{95.6} -.0008(.022)[.023]{95.4}
By .0006(.057)[.055]{94.8}  .0006(.057)[.055]{94.9} | .0008(.038)[.038]{95.2}  .0008(.038)[.038]{95.2}
At -.0053(.037)[.035]{93.1} -.0029(.038)[.035]{92.8} | -.0021(.027)[.026]{94.8}  .0003(.027)[.026]{94.1}
Ne  .0037(.030)[.030]{94.4}  .0037(.030)[.030]{94.4} | .0012(.023)[.023]{95.2}  .0011(.023)[.023]{95.3}
p -.0677(.061)[.059]{79.3} -.0077(.061)[.059]{93.6} | -.0659(.043)[.041]{65.0} -.0061(.043)[.041]{93.4}
o2 -.0038(.082)[.077]{92.6} -.0093(.081)[.077]{91.4} | -.0015(.055)[.055]{93.0} -.0069(.055)[.055]{92.9}
N 0272(.165)] - - ]{98.2)  .0272(.165)] - - [{98.2} | .0004(.072)[ - - ]{98.4}  .0004(.072)] - - ]{98.4}
Note: (i) Error distributions: error = 1, 2, 3, for the three panels under each (n,T);
(i) True parameter values: By = 1,A\; = 0.2,p = 0.3,y =0,02 =1, and B = Ay = (nT) %2
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Table C.3 (Cont’d): Empirical bias(sd)[sd]{CP} of the estimators for FE-SPR model with threshold

effects; W;=Queen Contiguity; error = 1(normal),

2(normal mixture),

3(chi-square).

AQML be-AQML AQML be-AQML
(e) (n,T) = (100,5) (f) (n,T) = (100, 10)
B1 -.0045(.046)[.044]{94.6} -.0046(.046)[.044]{94.5} | -.0016(.032)[.032]{95.4} -.0016(.032)[.032]{95.3}
By .0058(.081)[.081]{94.1}  .0058(.081)[.081]{94.2} | .0021(.054)[.054]{95.0}  .0020(.054)[.054]{94.8}
At -.0058(.053)[.051]{94.5} -.0052(.053)[.051]{94.5} | -.0050(.042)[.040]{92.9} -.0043(.043)[.040]{92.4}
Ao .0094(.049)[.051]{95.5}  .0095(.049)[.051]{95.5} | .0055(.037)[.037]{94.8}  .0055(.037)[.037]{94.8}
p -.0442(.095)[.090]{91.5} -.0128(.095)[.090]{93.1} | -.0336(.063)[.062]{91.1} -.0024(.064)[.062]{95.0}
o2 -.0142(.073)[.070]{92.4} -.0172(.073)[.070]{91.6} | -.0079(.047)[.047]{94.5} -.0110(.047)[.047]{93.7}
v -.0383(.209)] - - 1{98.6}  -.0383(.209)] - - ]{98.6} | -.0088(.167)[ - - ]{98.0} -.0088(.167)] - - ]{98.0}
Bi -.0013(.045)[.044]{94.9} -.0014(.045)[.044]{95.0} | .0001(.033)[.032]{95.1}  .0002(.033)[.032]{94.9}
By .0061(.082)[.081]{94.8}  .0063(.082)[.081]{94.8} —.0026( 56)[.054]{94.5} -.0027( 56)[.054]{94.4}
At -.0045(.054)[.051]{93.9} -.0038(.054)[.051]{93.6} | -.0021(.041)[.040]{95.3} -.0013(.041)[.040]{94.9}
Xo .0008(.050)[.052]{94.6}  .0099(.050)[.052]{94.5} | .0034(.037)[.038]{96.9}  .0034(.037)[.038]{96.8}
p -.0440(.096)[.091]{91.5} -.0125(.097)[.091]{93.3} | -.0364(.063)[.062]{92.5} -.0053(.064)[.062]{94.5}
o?  -.0139(.155)[.148]{91.3}  -.0169(.155)[.148]{91.0} | -.0079(.107)[.107]{92.6} -.0110(.106)[.107]{92.5}
N -.0288(.207)] - - 1{96.4}  -.0288(.207)] - - [{96.4} | -.0020(.177)] - - ]{96.6} -.0020(.177)] - - ]{96.6}
Bi -.0004(.044)[.044]{94.9} -.0005(.044)[.044]{94.9} | .0021(.034)[.033]{92.7}  .0021(.034)[.033]{92.7}
By .0018(.082)[.081]{95.8}  .0019(.082)[.081]{95.9} | -.0038(.056)[.054]{94.5} -.0038(.056)[.054]{94.5}
At -.0068(.056)[.051]{91.6} -.0062(.056)[.051]{91.4} | -.0043(.042)[.040]{92.9} -.0035(.042)[.040]{92.6}
Ay .0094(.049)[.051]{96.9}  .0095(.049)[.051]{96.9} | .0028(.036)[.037]{95.4}  .0028(.036)[.037]{95.4}
p -.0415(.097)[.090]{91.6} -.0101(.097)[.090]{93.6} | -.0365(.063)[.062]{89.9} -.0054(.063)[.062]{94.7}
o2  -.0123(.114)[.109){91.8} -.0153(.114)[.109]{91.6} | -.0071(.081)[.077]{91.6} -.0101(.081)[.077]{91.4}
N -0232(.213)] - - [{97.1}  -.0232(.213)[ - - [{97.1} | .0143(.178)[ - - [{97.2}  .0143(.178)] - - ]{97.2}
(g9) (n,T) = (200,5) (h) (n,T) = (200,10)
Bi -.0014(.036)[.035]{94.5} -.0014(.036)[.035]{94.5} | -.0018(.023)[.023]{95.4} -.0018(.023)[.023]{95.3}
By .0020(.062)[.061]{94.8}  .0021(.062)[.061]{94.8} | .0018(.039)[.039]{95.2}  .0018(.039)[.039]{95.2}
A1 -.0026(.042)[.041]{95.1} -.0024( 42)[.041]{95.1} | -.0027(.028)[.029]{95.9}  -.0025(.028)[.029]{96.0}
Ao .0031(.034)[.034]{95.5}  .0031(.034)[.034]{95.6} | .0024(.025)[.024]{94.8}  .0024(.025)[.024]{94.8}
p -.0207(.068)[.067]{93.9} -.0047(.068)[.067]{94.1} | -.0146(.044)[.044]{94.7}  .0013(.044)[.044]{95.7}
o2 -.0080( 49)[.050]{94.1}  -.0096(.049)[.050]{93.7} | -.0016(.034)[.034]{95.4} -.0033(.034)[.034]{95.2}
y .0182(.125)[ - - ]{97.4}  .0182(.125)[ - - ]{97.4} | -.0208(.101)[ - - ]{98.0} -.0208(.101)[ - - ]{98.0}
B1 -.0024(.034)[.035]{94.6} -.0024(.034)[.035]{94.5} | -.0007(.023)[.023]{95.1} -.0008(.023)[.023]{95.1}
By .0030(.058)[.061]{96.0}  .0029(.058)[.061]{96.0} | .0011(.040)[.039]{95.2}  .0011(.040)[.039]{95.1}
A1 -0044(.044)[.041]{93.4}  -.0042(.044)[.041]{93.4} | -.0031(.029)[.029]{94.9}  -.0030(.029)[.029]{94.2}
Ao .0049(.035)[.035]{96.1}  .0049(.035)[.035]{96.1} | .0020(.025)[.025]{96.0}  .0020(.025)[.025]{96.0}
p -.0208(.071)[.067]{93.1} -.0048(.071)[.067]{93.3} | -.0153(.044)[.045]{94.4}  .0007(.044)[.045]{95.5}
o2 -.0047(.111)[.108]{93.1} -.0063(.110)[.108]{92.9} | -.0060(.079)[.076]{92.9} -.0076(.079)[.076]{92.6}
v .0206(.140)[ - - ]{96.7}  .0206(.140)[ - - ]{96.7} | -.0101(.096)] - - ]{97.0} -.0101(.096)] - - ]{97.0}
Bi -.0015(.036)[.035]{94.6} -.0015(.036)[.035]{94.6} | -.0003(.023)[.023]{94.2} -.0003(.023)[.023]{94.2}
By .0020(.062)[.061]{94.9}  .0020(.062)[.061]{94.9} | .0000(.039)[.039]{95.3}  .0001(.039)[.039]{95.3}
At -.0022(.040)[.041]{94.9} -.0020(.041)[.041]{94.8} | -.0007(.028)[.028]{95.3}  -.0005(.029)[.028]{94.6}
No  .0029(.034)[.034]{95.7}  .0029(.034)[.034]{95.5} | .0028(.024)[.024]{95.7}  .0028(.024)[.024]{95.6}
p -.0216(.068)[.066]{94.6} -.0057(.068)[.066]{94.0} | -.0188(.045)[.044]{92.4} -.0029(.045)[.044]{94.9}
o2 -.0038(.081)[.079]{93.0} -.0054(.081)[.079]{92.9} | -.0030(.057)[.055]{93.4} -.0046(.057)[.055]{93.4}
v .0080(.132)[ - - [{98.0}  .0080(.132)] - - ]{98.0} | -.0211(.100) - - ]{98.2} -.0211(.100)] - - ]{98.2}
Note: (i) Error distributions: error = 1, 2, 3, for the three panels under each (n,T);
(i) True parameter values: By = 1,A\; = 0.2,p = 0.3,y =0,02 =1, and B = Ay = (nT) %2
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