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Test for poolability of the data
Introduction |

Restricted model: represents a behavioral equation with the same parameters
over time and across individuals.

Unrestricted model:  is the same behavioral equation but with different parameters
across time or individuals.

Note: we restrict to test poolability of the data for the case of pooling across individuals
(pooling over time can be obtained in a similar fasion).

The restricted panel data regression model:
Yie = a+ X{ B+ up i=1,.. .
Uit = pij + vit i=1,... ,Nt=1,...,T.
The unrestricted panel data regression model:
,Vit:&i-l-X,-tTﬁi-l-Uir i=1,.. ..
Ujt = pi + vit i=1,...,N;t=1,...,T.
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Test for poolability of the data
Introduction Il

Why do we pool data?

@ Pooling lead to widen database, and therefore we can obtain better and more
reliable estimates of the parameters.

@ Panel data allows to study individual and time effects.

@ Panel data models are popular in applied economics (they allow to control for
individual heterogeneity).
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Test for poolability of the data
Vector formulation of restricted and unrestricted model |

The unrestricted panel data regression model:
Yi=oj+ Xifj+up=Zidi+u,  i=1,...,N,

where .ij = (yi1)' . ,,VIT), Zl = (LT7XI') and 6i = (aI'::BI')‘
Vi T XL X T XK Z T x (K+1),6; (K1) x 1,0;: T x 1.

The restricted panel data regression model:
yYy=aunt+XB+u=26+u,

where ZT = (Z],....Z])and u” = (u],...,u]).
YiNT X 1,X:NT X K, Z:NT x (K+1),8:(K+1) x 1,u: NT x 1.

We want to test the hypothesis Hy : §; = dforalli=1,... N.
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Test for poolability of the data
Vector formulation of restricted and unrestricted model Il

The unrestricted model can be reformulated as:

Z 0 - 0 51
0 Z -~ 0 52

y= . . . . +u=2%"+u.
0 0 - Zy Sn

In this case Z = Z*/* with I* = (i @ |,/ ), K' = K +1.

Yy iNT x 1,2% . NT x N(K + 1), 8% : N(K +1) x 1,u: NT x 1.

We aim to compare restricted and unrestricted in the forms derived above:

y=25+u
y=2"*+u.
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Test for poolability of the data

Test for poolability under assumption u ~ N(0, o Iy7) |

For the restricted model under u ~ N(0, o2 /y7) the minimum variance unbiased (MVU)
estimator for ¢ is: R .
dols = Omle = (ZTZ)_1ZT}/

and therefore

y= ZSoIs +e
e=y—Zbys=(Int —Z2(Z272)'Z2T)y = My = M(Z6§ + u) = Mu.

For the unrestricted model under u ~ N(0, 2 Iy7) MVU estimator for §; is:
8i ot = imie = (Z'Z) ' ZT yi
and therefore

¥i = Zibi o + €
6 =Yi— Zidios = (Ir — Z(Z7 2)7' 27 )yi = Miy; = M{(Zi5; + u;) = Mu;.
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Test for poolability of the data

Test for poolability under assumption u ~ N(0, o?Iy7) Il

For the unrestricted model given as y = Z*§* + u under u ~ N(0, o2 [yr) MVU
estimator for §; is:

S = Omie = (Z2°72) 27Ty

and therefore
y=2r A;Is + e
e =y —2°65 = (Inr — Z°(27Z2*) ' 2Ty = M*y = M*(Z*6* + u) = M*u.

ols —

It can be shown that

My 0 0
0 M 0

M = , ,
0 0 - My

M and M* are idempotent and symmetric matrices with MM* = M*.
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Test for poolability of the data

Test for poolability under assumption u ~ N(0, o2 Iy7) Il

Chow test extended to the case of N linear regressions (Baltagi (2005))

Under Hy : §; =dfori=1,...,Nand u~ N(0,5?Iy7), the statistic Fyps given as

Te—e*Ter)/(tr(M) —tr(M*) _ (eTe—ele; —...— efen)/(K (N—1))

e*Tex /tr(M*) N (el e +...+eNen)/N(TfK)

e
Fob:(

is distributed as an F((N — 1)K’, N(T — K). Hence the critical region for this test is
defined as {Fops > F((N — 1)K', N(T — K'; ag)} where o denotes the level if
significance of the test.

Proof. Using properties of matrices M and M* one can easily derive:
ele—eTe* = (Mu) (Mu) — (M*u)T(M*u) = u"Mu — u"M*u = u™ (M — M*)u,
e'Te* =u M u.

Since M* and (M — M*) are idempotent and u ~ N(0, o2Iy7), u” (M — M*)u/c? follows 2
distribution with tr(M — M*) degrees of freedom, and similarly, u” M*u/ o2 follows x? distribution
with tr(M*) degrees of freedom.
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Test for poolability of the data

Test for poolability under assumption u ~ N(0, o Iy7) IV

Matrices M and M* are idempotent and therefore:
tr(M) = r(M) = NT — K,
tr(M*) = r(M*) = NT — K'N = N(T — K'),
tr(M — M*) = tr(M) — t((M*) = K (N — 1).

To finish the proof it remains to note that u” (M — M*)u and u” M* u are independent variable,
(M — M*)M* = 0. Statistic Fops, as the ration of two independent random variables with x>
distribution both divided by their degrees of freedom, has to follow F distribution.
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Test for poolability of the data

Test for poolability under assumption u ~ N(0,Q) |

In the general case u ~ N(0, Q2) one seeks for a suitable transformation of the model
so as the Chow test can be applied. Namely, consider that Q = 25 and multiply
restricted as well as unrestricted models by ¥ ~'/2, then we get:

y=26+10,
y=2*+u,
where y =¥~ 1/2y Z=5-127 t=3x-12yand Z* = £=1/27Z*. In this case
E(oo’) = B~V 2uuTs 12Ty =/ Sigma=/?E(uu" )=~ 1/?T = o?Iyr.
For the restricted and unrestricted reformulated models we gain have:
gols:(zTZ)712Tyv é:}_’_25ols= e= _}_’
=(ZTz) 2Ty, & =y - 7%, & =My=Mu.

Tk
ols
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Test for poolability under assumption u ~ N(0, Q) Il

In order to apply Chow test, we need to verify:
o Z=27*I
® M, M* are symmetric and idempotent and MM* = M*, where
M=yt —Z2(272)1ZT and M* = Iy — 2*(2*T2*)~1Z*T.

Roy-Zellner test for poolability (Baltagi (2005))
Under Hy: 6; =édfori=1,...,Nand u~ N(0O, Q) the statistic Fyps given as

(8Te — &*Tex)/(tr(M) — tr([1*)
& Ter /tr(M*)

Fobs =

is distributed as an F((N — 1)K, N(T — K'). Hence the critical region for this test is

defined as {Fops > F((N — 1)K', N(T — K; ag)} where o denotes the level if
significance of the test.
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Test for individual and time effects
Introduction |

All presented tests are dedicated for two-way error component model given as:

Yie = o+ X{ B+ uy

Uit = pj + At + Vit

i=1,...,Nt=1,...,T,
i=1,...,Nt=1,...,T,

for which yi; ~ I1D(0,02), X ~ IID(0,02) and vj; ~ /D(0, 52).

We want to test the hypotheses:

H§
Hg:
H§
Hg:
Hg -

o2 =0,
08 =0,

Uifa?\fo
O'i:0|0'§>0
08 =0[02 >0
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Test for individual and time effects
Introduction Il

All presented test statistics stem from the likelihood function, which under assumption
of normality has the following form:

1 1
L(6,0) = constant — _ log|Q2| - EuTQ‘M,
where 07 = (02,02, 02) and Q is given as
Q= o%(Iv @ Jr) + o5 (In ® Ir) + 0% I

Breusch and Pagan (1980) derived a Lagrange multiplier (LM) statistic to test
H§ ot = ai = 0 based on the Fisher score and the Fisher information matrix.

In the following text we denote as @, MLE of 6 under H§, similarly ) MLE of Q under
HS. Note that Q = 52 Iy where 52 = i ii/NT and & are the OLS residuals.
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Test for individual and time effects
Introduction Il

Derivation of the Fisher score and the Fisher information matrix. It has been shown that
%Lr = —%tr(sr‘(asz/ae,)) + %(urnf‘(an/ae,m*‘u).
In our specific case:
0Q/061 = (Iv ® Jr), 0Q/00, = (Iv ® It), 0Q/003 = InT.
Using tr(Iy @ Jr) = tr(dny ® It) = tr(Int) = NT, one gets:
1 DT(I,-V?@-JT)D

~ oL NT ]
D(§) = [%} =5z 4 _ By
O mle v Up]
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Test for individual and time effects
Introduction IV

In order to calculate the information matrix for this model we need

2L
. (aiae,) = *%” <971(8Q/39r)971(8§2/865))

Using tr((Iy ® Jr)(Jn @ I7)) = tr(dnr) = NT, tr(Iy ® Jr)2 = NT?2 and tr(Jy ® I7)2 = N?T, the

information matrix for this model is:
T 1 1
NT
= o5 ( 1 N A1 >
~ o
Omie v 1 L

) 54 ((N1) 0 (1 -N) )
JI' = ———r 0 (T—1) (@-=17) .
(1=-N) (1-=T) (NT-=1)

with
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Test for individual and time effects
The Breusch-Pagan test |

1. The Breusch-Pagan test (Breusch and Pagan (1980))

Under H§ : aﬁ = a§ = 0, the Breusch-Pagan test statistic LM given as:

o NT (W veJnE 2+ NT (ke B 2
S 2(T-1) uro 2(N —1) uro

is asymptotically distributed as X%-

Proof. The statistic can be obtain as: LM = D"J~'D.
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Test for individual and time effects
The Breusch-Pagan test Il

Notes on the Breusch-Pagan test:
@ The test is very popular (it requires only calculation of OLS residuals &.
@ The test statistic LM,

~T ~\ 2
LM, = NT 1_ u (I[\’/~ ®~JT)U
2(T-1) uto

is asymptotically distributed as X% and can be used to test H§ : o7, = 0.

@ The test statistic LM,

2

NT 07T (Iy ® I7)

LM, = 1—
2T 2(N-1) < uTu

2
o

is asymptotically distributed as x2 and can be used to test H? : 02 = 0.

© Both test statistic LM; and LM, can be applied on condition ¢4 = 0 and o2 = 0.
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Test for individual and time effects
Other test for individual and time effects |

The problem with the Breusch-Pagan test is that it assumes that the alternative
hypothesis is two-sided, but variance are nonnegative, thus the alternative hypothesis
should be one-sided.

The Honda tests (Honda (1985))

Under hypothesis Hg : aﬁ = 0, the Honda test statistic HO given as:

—n NT EIT(/N®JT)EI
HO=A= 2(T1)<1 aTa

has the asymptotic normal distribution N(0, 1).
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Test for individual and time effects
Other test for individual and time effects Il

Under hypothesis Hé’ : ai, the Honda test statistic HO given as:

—E NT UT(JN(X) Ir)fl
HO:B\/z(N_1)<1_ U, )

has the asymptotic normal distribution N(0, 1).

Under hypothesis H : aﬁ = a§ = 0, the Honda test statistic HO given as:

HO = (A+ B)/V2

has the asymptotic normal distribution N(0, 1).
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Test for individual and time effects
Other test for individual and time effects Il

King and Wu (1997) suggested the alternative test statistic to testing
H§ - o' = O’i =0.

The King and Wu test (King and Wu (1997))

Under hypothesis Hg : = a)\ = 0, the King and Wu test statistic KW given as:

T—1 ,, VN-1
VN+T—-2 /N+T-2

KW =

has the asymptotic normal distribution N(0O, 1).
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Test for individual and time effects
Other test for individual and time effects IV

Moulton and Randolph (1989) suggested an alternative standardized Lagrange
multiplier test, because they revealed poor performance of Honda tests (especially if
the number of regressors is high).

The standardized Lagrange multiplier test (Moulton and Randolph (1989))

Under hypothesis HZ : o2 = 0 or HY : 02 = 0, the standardized Lagrange multiplier
test statistic SLM given as:
HO — E(HO)

v/ var(HO)

has the asymptotic normal distribution N(0, 1).

SIM =
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Other test for individual and time effects V

Gourieroux, Holly, and Monfort (1982) note that A and B can be negative for a specific
application and suggest corrected test for testing H§ : = oA =0.

The Gourieroux, Holly and Monfort test (Gourieroux, Holly, and Monfort (1982))

Under hypothesis Hf : a = aA = 0, the Gourieroux, Holly and Monfort test statistic
GLM is given as:

A2+ B? ifA>0,B>0

. | ifA>0,B<0
Xm =1 g ifA<0,B>0
0 ifA<0,B<0

2 denotes the mixed x? distribution. Under the null hypothesis,

1 1
Xa ~ —x2(0) + §x2(1) + Zx2(2),

where x?(0) equals 0 with probability one.
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Test for individual and time effects
Other test for individual and time effects VI

When using above tests for H : ai = 0, one implicitly assumes that a§ = 0. This may
lead to incorrect decisions especially when the variance o2 is large.

the conditional LM tests (Baltagi and Li (1992))

Under hypothesis Hg : aﬁ = 0 (allowing a§ > 0), the conditional LM test given as:
V25252

= b
VT(T =168+ (N = 1)52)

LM,

)

where

. T (UT(dy®Jr)i T(IN—1) (0T (Ey ® J7)i
Du= 523 =2 -1+ 52 =3 |
255 G5 262 (N—-1)52

with 52 = 07 (Jy ® I7)0/ T and 62 = U7 (Ey ® I7)0/T(N — 1), is asymptotically
distributed as N(0, 1).
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Test for individual and time effects
Other test for individual and time effects VI

Under hypothesis H : ai = 0 (allowing ai > 0), the conditional LM test given as:

27 2P
LMy = v25i5; by,
VNN = 1)@ + (T = 1)5%)

where

5o N (TTGnoIDE |\, NT-1) (UTOneEDD
*T 252 52 252 (T—1)52

with 32 = &7 (Iy ® Jr)i/N and 62 = 07 (Iy ® E7)i/N(T — 1), is asymptotically
distributed as N(0, 1).

Barbora Petrova Test of hypotheses with panel data



Test for individual and time effects
Other test for individual and time effects VIII

ANOVA F tests can be used as universal tests for testing each of the considered
hypotheses.

The ANOVA F tests
The ANOVA F test statistics have the following form:

_ yTMD(DTMD)~' D My/(p — 1)
yTGy/(NT — (k +p— 1))

where M = Z(Z72)=1Z7 and G, D, k, p, r are chosen depending on hypothesis
tested. Under the null hypothesis, this statistic has a £ distribution with p — r and
NT — ((k + p — r) degrees of freedom.
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Test for individual and time effects
Other test for individual and time effects IX

The likelihood ratio tests can be used as universal tests for testing each of the
considered hypotheses.

The likelihood ratio tests

The one-sided likelihood ratio LR tests have the following form:

LR = —2log ( I(res) )

I(unres)

where /(res) denotes the restricted maximum likelihood value (under the null
hypothesis), while /(unres) denotes the unrestricted maximum likelihood value. For
Hg, Hb, HS and Hg, LR is distributed as $x2(0) + 5x?(1) and for HS as

L @) S A 2B
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Test for individual and time effects
Comparison of the tests |

Baltagi and Li (1992) carried out a Monte Carlo simulation in order to compare
performance of presented tests on two-way error component model.

They obtained the following results:
@ When Hg : 02 = 0is true and o5 is large, all usual tests (BP, HO, KW, SLM,
GMH) preformed badly (they ignore the fact that o3 > 0).
@ When 02 >> 0 all tests performed well in rejecting HZ, but for small o2 the power
of the tests decreases as o3 increases.
@ when testing Hg : oﬁ = 0|a§ >0, LM,, LR and F performed well. Moreover, the
power of the tests increases as o2 increases.

@ Overspecifying the model, i. e. assuming the model to be two-way error
component when it is one-way, does not hurt the power of tests LM,,, LR or F.
Therefore, one should not ignore oi > 0 when testing ai =0.

® When testing HS : 02 = o4 = 0 all tests are possible, but GHM and F are
recommended.
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Test for individual and time effects
Comparison of the tests Il

Hg Ho Hg Hg Hg
Uﬁ:O 02 =0 0520?\:0 Ui:0|0'§>0 U§:0\02>0

BP v v v -
HO v v v - -
KW v v v - -
SLM v v - -
GHM - - v - -
F v v v v v
LR v v v v v
LM, - - - v -
LM, - - - - v

Table: Suitability of the tests

How to proceed when seeking for the most proper model:

STEP 1 Testing H : O'M = 0)\ = 0 by GHM. If Hf is not rejected, then use OLS. If H§
is rejected continue to STEP 2.

STEP 2 Calculate LM,, and LM, to test Hg and Hg. Depending on the results apply
one-way or two-way error component model to data.
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Hausman’s specification test
Introduction |

Firstly, we will consider random one-way error component model whose critical
assumption is that E(ujy|Xit) = 0.

We intend to test the hypothesis Hp : E(uj|Xj;) = 0.

All test presented in this section are based on comparing estimates BGLS, Buithin and
ﬁbetween-

BaLs is derived from the following model:
Yi=a+X{B+u i=1,.. N t=1,.T,
Q=E(u"u),
Q 12y = Q" 2auyr + QV2XB + Q2Zu+ Q120
Bas = (X" X)Xy,
Buimin is derived from the following model:

Y=V =X —=X) B+ Wi —m) =1, N t=1,..,T,
Q= (IN®ET),
Qy = QXB+ Qu
Buitnin = (XTQX) "' XT Qy.
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Hausman’s specification test
Introduction Il

Boetween is derived from the following model:

Vi=a+X'g+0. i=1,...,N,
P = (Iy® Jr),
Py = Pount + PX3 + PZ, 1u + P,
rébetween = (XTPX)_1XTPY'
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Hausman'’s specification test |

In the case E(u;|X;) # 0, the GLM estimator B¢ 1 becomes biased and inconsistent
for 3, whereas the Within transformation leaves the Within estimator 3, unbiased
and consistent for 8.

The test is based on the difference between B s and Buitin:
é71 = 3GLS - 3within
= (Bats — B) — (Buithin — B)
=X"Q7 " X)) ' X" 'u— (XTax)"' X" qu.
To derive the test statistic we need to calculated the mean and variance of g;.
Obviously, E(g1) = 0. In order to calculate the variance, we proceed as follows:
cov(BaLs, @1) = cov(BaLs; Bars — Buithin)
= var(BaLs) + cov(Bars; Buithin)
=" ") - (xTa ' X)) xTQ TE(wuT)ax (X T ax) !
=xX"a ' X) ' —(x"Ta"'X)"' =0
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Hausman’s specification test Il

Buithin = Bars — G
var(Buitin) = var(BeaLs) + var(dr)
var(&1) = var(Buinin) — var(Bacs)
=o2(XTaxX)"' - (x"Q ' x)"".

Hausman'’s specification test (Hausman (1978))

Under Hy : E(ui| Xjt) = 0, the Hausman'’s specification test statistic given as:
my = g (var(@r)) ' &

is asymptotically distributed as xf(, where K denoted the dimension of slope vector 3.
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Hausman’s specification test

An alternative asymptotically equivalent test |

Consider the following regression:
o, 2y =0, Q7 12XB + QXy 4+ w
y* = X*B+ Xy +w.

Then the Hausman’s test (Bw,m,-,, = BGLS) is equivalent to test whether v = 0. To the
later one can apply standard Wald test for omission of variables X.

Performing OLS on the above stated mode, one gets the estimates:

(

2 T

o —m
I Il

XT(Q+¢?P)X  XTax \ ' [ XT(Q+ ¢*P)y
xXTax XTaox XTQy ’

Bbetween = (XTPX)_1XTPy
= XTax)"'XTav - (X"PX)~"XPu

2

= Buwithin — Bbetween-

where 6,Q" 12 = Q+ ¢Pand ¢ = o, /oy.
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Hausman'’s specification test

An alternative asymptotically equivalent test Il

The alternative statistic is based on g3 = 4 = Buitnin — 3between for which
E(g) =0
var(gs) = E(8s83) = o2(XT0X) " + oF(XTPX) !

= Var(éwimin) + Var(ébelween)

The alternative specification test

Under Hy : E(ui|Xj) = 0, the alternative specification test statistic given as:

ms = §f (var(3s)) " G

is asymptotically distributed as Xf(, where K denoted the dimension of slope vector .

The test my and m3 are numerlcally exactly identical and are also identical with the
statistic m, = §, T(var(gz)) &, where & = Bars — Bpetween- This follows from the
relationship between the estimators:

Bars = Wi Buwithin + WaBbetween-
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Hausman’s test for the two-way error component model

The Hausman’s test for the two-way error component model is based on difference
between the fixed effects estimator (with both time and individual dummies) and the
two-way random effects GLS estimator, i. e. the Within and GLS estimators.

The equivalent tests cannot be executed anymore, since there are two Between
estimators. However there are other type of equivalences. Kang (1985) classifies five
testable hypothesis, which consider between time periods estimator A1 and between
cross section estimator A¢:

@ Assume y; fixed and test E(A¢|X;;) = 0 based upon Buyimin — A7
@ Assume y; random and test E(\;| X;;) = 0 based upon 37 — Bars.
@ Assume ), fixed and test E(u,| X;;) = 0 based upon Byimin — Bc-
@ Assume ); random and test E(u;|X;;) = 0 based upon 8¢ — Bars.

@ Test E(ui|Xit) = E(M|Xi) = 0 upon Bgrs — Buwitnin, Where Bg.s is the estimates
assuming both p; and A random and By imin is the estimates assuming both p;
and \; fixed.
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Case study
Grunfeld investment equation |

Grunfeld (1958) considered the following investment equation for 10 large US
manufacturing firms over 20 years, 1935 - 1954:

IiI:a+61Fit+BZC/t+uit) i:17"'710) t=1,...,20,

lit: real gross investment for firm i in year ¢,
Fi:  the real value of the firm (shares outstanding),
Cy:  the real value of the capital stock

In order to find a proper model we need to answer the following questions:
@ Can we use the restricted model, can we pool the data across firms or/and time?

@ If we choose the restricted model, are there any individual and time effects and
should we use one-way or two-way error component model?

@ If we choose the restricted model with random individual or/and time effects, do
disturbances uj; contain invariant effect which are unobservable and uncorrelated

with explanatory variables?
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Case study
Tests for poolability of the data

[ RRSS URSS Fops  Distribution  Quantile

Across firms 1755 850.48 324 728.57 27.75  F(27,170) 1.55
Across firms* 523 478.15 324 728.57 5.78 F(18, 170) 1.62
Across time 1755850.48 120581797 1.12 F(57, 140) 1.42
Across time* 523 478.15 120581797 -2.08 F(38, 140) 1.49

Table: Poolability of Grunfeld investment data across firms and time under assumption
u ~ N(0, o2Iyr), (* denotes poolbility allowing varying intercept).

| Fobs Distribution  Quantile

Across firms | 4.35  F(27,170) 1.55
Across time 2.72  F(57,140) 1.42

Table: Poolability of Grunfeld investment data across firms and time under assumption
u ~ N(0,Q).
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Case study
Tests for individual and time effects

H2 HE e g He
oi:O 02=0 0,320?\:0 oﬁ:0\0§>0 0§:0\0i>0
BP 798.162 6.454 804.615 - -
(3.841)  (3.841) (5.991)
HO 28.252 -2.540 18.181 - -
(1.645)  (1.645) (1.645)
KW 28.252 -2.540 21.832 - -

(1.645)  (1.645) (1.645)
SLM | 32661 -2.433 -
(1.645)  (1.645)

GHM 798.162 - -
(4.231)

F 49177  0.235 17.403 52.672 1.142
(1.930)  (1.645) (1.543) (1.648) (1.935)
LR 193.091 0 193.108 193.108 0.017
(2.706)  (2.706) (4.231) (2.706) (2.706)

LM, - - - 28.252 -

(2.706)

LM, - - - - 0.110
(2.706)

Table: Tests for individual and time effects for Grunfeld investment data
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Hausman’s specification test

m4 mo ms
2.3304 2.1314 2.1725
(5.9915)  (5.9915) (5.9915)

Table: Hausman'’s test Grunfeld investment data modelled as one-way error component model (with
individual effects).
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Conclusion

Based on the tests executed we arrive at the following conclusions:
@ The tests reject poolability across firms as well as poolability across time.
@ GHM test rejects hypothesis o2 = 2 = 0. LM,, and LM, tests revealed that
ai = 0and o2 # 0. Therefore if we decide to model Grunfeld data using panel
data model, the model should be formulated as:

ljt:a—'rﬂ]th—‘r,Bngt-i-}L,‘-‘-Vjt, i:17"~710’ t:17"~720’

where p; are random effects.

@ Hausman’s test and its alternative do not reject the hypothesis E(uj| Xj;) and for
estimating the regression parameters we can use GLS estimator. Thus the
coefficients of the model are:

&= -57.83
By = 0.11
Bo = 0.31
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Thank you for your attention
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