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PROBLEMS AND SOLUTIONS

PROBLEMS

02.5.1. A Mixingale Inequality Using an Exponential Momgptroposed
by Robert M De Jong The mixingale property can be used to prove laws of
large numbers and central limit theorenThe inequality that follows shows
that in the case whergexp(|X;|) < oo and theX; sequence is strong mixing
and not bounded it is possible to come up with an inequality that is just a
little sharper than the well-known mixingale inequalithis is because in case
E exp(|X;|) < oo and|X;| is not uniformly boundeghe convergence rate to zero
asm — oo in equation(2) is better than what could be obtained if the existence
of some arbitrarily high moment is assumed in the inequality of equétipn
Strong(or a-) mixing sequence¥; are defined as satisfying

sup sup IP(AN B) — P(A)P(B)| = a(m),

k=0 AEGL, B € G

whereG? = o ({X,,..., Xp}) and wherew(m) — 0 asm — oo. It follows from

this definition that measurable functions of strong mixing processes are again
strong mixing and it is well known that strong mixing sequences satisfy the
mixingale property

[EX1GED) — EXfl, = 6a ()PP [X ], (1)

for 1= p =randr € [Loo], where|X, = (E[X;|P)' (see eg., Davidson
1994 Theorem 14£). Show that for allp > 1,

[E(XIGD) — EXllp = Cpa(m)*Plog(1 + a(m)™) Eexp(|X]). (@)

REFERENCE

Davidson J(1994) Stochastic Limit Theory: An Introduction for Econometriciaf®dvanced Texts
in Econometrics Oxford, Oxford University Press

025.2. Durbin—Watson Statistic and Random Individual Effepteposed by
Stanislav AnatolyevConsider the standard one-way error component model
with random effectgBaltagi 2001):

Vi = X4 B+ mi + vy, i=1...,n, t=1,...,T, 3)

whereB is k X 1, w; are random individual effectw; ~ 11D (O, 0'5), vy are
idiosyncratic shocks; ~ 1D (0, 0,2), andw; andv; are independent of; for
all i andt and mutually independenThe equations are arranged so that the
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indext is faster than the indeix Consider running ordinary least squaf€s.S)
on the original regressio8); running OLS on the within regression

yit_)_Ii-:(Xit_)_(i-)/ﬁ—'_vit_l_}i-’ i:l,...,n, t:].,...,T, (4)
wherez, = Tt z, for z=y, x,v; running OLS on the between regression
yi~=)-(i,-B+Mi+Di~’ i=1,...,n, t=1,...,T, (5)

with T replications of the equation for each individdaland running OLS on
the generalized least squares transformed regression

Ve — 0V = (X, — 0% VB + (1 — ) +vg — 65, i=1...,n,
t=1...T (6)

where 6 is a consistenfasn — o and T stays fixed estimate off =

1- av/\/aU2+Taj. When each OLS estimate is obtained using a typical
regression packagéhe Durbin—Watson statistic is provided among the regres-
sion output Derive the probability limits of the four Durbin—Watson statistics
asn — oo andT stays fixed Using the obtained resulpropose an asymptotic
test for individual effects based on the Durbin—-Watson statistic

REFERENCE

Baltagi B.H. (2001) Econometric Analysis of Panel Datilew York: Wiley.

SOLUTIONS

015.1. Some Properties of a Generalized Two-Error Components Matrix
Solution 1 proposedby Franc G.M. Klaassen and Jan.Rlagnus

(a) Denote the submatrix; J, + B1(I7, — J;) by Q,, and defineQ,, accord-
ingly. Assume first that),, is nonsingularThen using a standard result on the
determinant of a partitioned matriMagnus and Neudecket999 p. 25),

Y 2T1T2

1

1Qf = [Qq4] Q05 = Y2110 811 15| = @1 B Qpp — J,

= BB A
NeXT, |et ‘Qll‘ = 0 Then Qll + EITl = (0(1 + G)Jl + (B]_ + E)(ITl - \]1) W|” be

nonsingular for alk sufficiently small and the result follows by the continuity
of the determinantettinge — O.
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(b) To find the eigenvalues df, we notice that the matriQ — Al; has the
same structure aQ but with parameterg; — A andB; — A instead ofe; and
Bi (i =1,2). Hence

Q= Alr| = (B =N 1B = VT (g — M — ) — y*T,Ty).

The eigenvalues are therefgse (T, — 1 times, B, (T, — 1 time9, and&; and
&5, whereé, + &€, = a1 + ap andé,&, = A. Becaus€ is positive definite if
and only if all its eigenvalues are positiviae result follows

(c) Let S, be aT, X (T, — 1) matrix such tha§S, = I;,_; andSji; = 0. Then
S S = Iy, — Ji. Let S, be defined similarlyLet A denote the diagonal X T
matrix of eigenvalueg, (T, — 1 times, B, (T, — 1 timey, &, andé, and define
the T X T matrix

V S.L O 01'1 wlll
N0 S b1, wy1,)

Then one verifies thatV = VA andV'V = |+ for suitable choices of;, w4, 65,
andw,. Hence QP = VAPV’ and this has the same form Qs
(d) Forp = —1, we find

$1 = az/A, ¢ = ay/A, 8= —vy/A,
and forp = —3 we obtain

ay + A2 ay + A2 y

1T Tag 0 T a0 2T T hpy

whered = \a; + a, + 2AY2,
(e) Finally, part(e) follows from (c) by direct calculation

REFERENCE

Magnus JR. & H. Neudecker(1999 Matrix Differential Calculus with Applications in Statistics
and Econometricsrev. ed New York: Wiley.

015.1 Some Properties of a Generalized Two-Error Components Matrix
Solution 2 proposed by Tom Wansbe€ekhe notatior, J, A, Q) is used accord-
ing to the formulation of the problenMoreover letj, = Ll/\/ﬁ (s0j1j1=d),
G, is such thatG, 1¢4,G;G; = 11,,G,G; = I, — Jy (of rank Ty — 1), v, =
Vm (s0A = aja, — yd),

L j» 0 G, O ’ A Vs , B Baly, 1 0 ’
Y* a2 O 32|T271

0 j, 0 G,
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with j, andG, analogousNote thatL is orthonormal sdL| =1, |A| = A, and

Q= ju Offas vy.f]lis O ’_’_ Bl(ITl_Jl) 0
|0 i2[| v« 2|0 J> 0 32(|T2_~]2)

L AO L’ 1
This implies

@ Q] = |Al[B| = AB B3
(b) O > 0 < all eigenvalues of) positve < all eigenvalues of Aand B positve
a1 > 0,0, >0, |[A]=A>0,8,>0,5,>0.

AP0 Bily1 O
(c) From(1): QP =L L" with BP = .
0 BP 0 Bl

(d) Forp= -1

A71 _ l|: ay _7~<:|
Al =Y. ay '
so theng, = ap/A, ¢ = a1/A, 6 = —v,/A. For p = —3%, the expressions for
b1, P>, ands correspond with the elementg 1), (2,2), and(1,2), respectivelyof
the symmetric square root & 1. These expressions are tedious and not insight-
ful. For the purpose of transformation from a generalized least squares to an or-

dinary least squares modélowever Q=2 need not be symmettiallowing for
simple expressionghis can be based o~* = CC’, with

N
Ly /Nah W@

ThenQ Y2 has upper-right block equal to zero apgd = \[a,/A, ¢, = 1/4[as,

ands = *y*/\/azA.

(e) Follows directly fromJ;x; = t1X; ande 5%, = 11 ToXo.

01.5.2. The Characteristic Function from a Family of Truncated Normal
Distributions—Solution® proposed by Karim Abadir and Tassos Magdalinos
The posers of the problem have raised an important quedtencan offer a
solution to a more general problemhich covers characteristic functions of
continuous distributionsVe then use these results to obtain formulae for the
momentswhose existence is guaranteed because of double truncéteogive
alternative formulae for the characteristic functi@md also for the moments
because some are easier to apply than others in different circumst&vees
illustrate some of the general formulae with two common distributions

Define a continuous scalar variatevith characteristic functiorp,(7), den-
sity functionf,(u), and distribution functiori, (u) = Pr(x < u). The variatex is
doubly truncated ty € (a,b), whereb > a, and its characteristic function is
given by the integral
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1 b )
py(7) = mfa f (u)e'' du. (1)

Consider the functiog(c,7) := [°_ f,(u)e""du, which is bounded because

Cc
= f fi(udu=1

¢ .
’f f (u)e''du

for + € R and can be used to write

g(b,7) —g(a,7)

& ) TR

Later on we will make some simplifying assumptions about the derivatives of
f.(u), denoted by, (u) for n € N. Define D, := & as the derivative operator
We will show that the following proposition applies

PROPOSITION 1 The characteristic function of y is
1 o0 (b _ a)j+1
>

Fe(b) — Fy(a) (o (j+ D!
glar * (bh—a)l*l J (i

@y(7) = Di(e" i (U))]u-a

S >

F(b) —F(a) = (j+1D)! &

_ (b—a)e®@ = (b—a)ifli(a) o
_Fx(b)—FX(a)zg (j+ 1) F(i+Lj+2i(b—a))

_ (b—a)e” 2 (b-a)f)(a) o
B Fx(b) — Fx(a) 120 (] + 1)| 1Fl(17J + 27|(a_ b)T),

)(iﬂkfx”-“(a)

where the confluent hypergeometric functigh;, simplifies to the incomplete
gamma function (see Abadir, 1999), implying

(-2 & (b-alfi(a

E(y—a") = Fb)—F(a) S jl(j+n+1)
E((y—b)") = ;(?b)__b)F(;' 3 e e
Eiym) - FX(bt)): Iix(a) J-io (b- a)jjfx<i>(a) k“()(ﬂ) %
as alternative representations of the moments. u
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To derive the first expression faf,(7), expandg(b, 7) in the neighborhood
of pointa as

I S NS A
"’V(T)‘Fx(m—Fx(a)(j_o i Ddume fx(“““)

o) _ j b
! > L , %)’ DUJ'(f eiwfx(u)du>

Fe(b) — Fy(a) i=1 J! —

1 0 b_a)j+l
_ 2(

Fb) = K@) = (j+1)!

- 9(6,7))

u=a

u=a

Dl hWw)| (2)

u=a

where we have used a change of index in the last $flepe generally

b B b - a 3 o] (b_a)j+1 G
L h(u)du—fwh(u)du fooh(u)du_,;) —(j ey h()(a) (3)

for an arbitrary integrable functioh(-), also differentiable at poina. If the
density is not differentiable at = a, then the same method can be used to
expandboth gb, 7) andg(a,7) around a common point where the derivatives
would be well behaved

To derive the second expression fai(7), the formula for the derivatives of
products of functiongsay h; andh,),

. I /] .

Di(h;h,) = > <k> DX(hy)D1 ¥ (h,), (4)
k=0

allows us to write(2) explicitly as

! o b= LT ik
Fo(b) — F(@) & (j+ 1! k20<k>D“(e )DE (W)

glar » (h—a)i+tt J (i

py(1) =

u=a

S >

iH*f(-K(q).
F(b) - F(a) S (i+1! & >(') @ 5)

The final expressions fop,(7) are obtained as followsBy a standard tech-
nique of rewriting absolutely convergent double sefgee the discussion fol-
lowing equation(6) for the condition$ with typical termd(-) as

o ] S
> 29k = EOkEOﬁ‘(j +k k),
j=0k=

we have the alternative formulation
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(b _ a)eiar
Fe(b) — Fy(a)

gt 3 G-aw
TR0 -R@>  (ruy ndrhirzibeoan

~ (b-ae” 2 (b-a)lf(a) o
“Eb _R@> ey nEitzi@-bn. (6)

()(a)

ik ok
oy(7) = 3

IKI(j+ K+ 1)

I
HMg
HMS

The ratio test for convergence can be applied to yield the sufficient condition
for absolute convergence thatsn — oo, we havef,""(u)/f"(u) = o(n). A
weaker condition that would involve algb — a| can be obtained if required
Even if the derivatives increase too fast wjtithe formal series can be con-
verted into convergent ones often eadibge e.g., Abadir, 1999. In general
one only needs the necessary assumption ¢hét) is not lacunary in some
neighborhood including = 0. This condition is satisfied in our problem when
we recall(1), because of the double truncati@mplying the existence of mo-
mentg and the integrability of the functiofy(u) (which is a density.

Formula (6) is particularly useful The last two expressions there imply
respectivelythat

E((y—a)") = D}(E(e'Y" )], o
=D (¢y(r)e )|,

b—a > (b—a)lf(a)
F(b)-FK(a@) =  (j+D!

XDIGF(j+Lj+2i(b—a)7)|,—o

C b-a™! 2 (b-a)ta)
S RO -F@ 2 (+n+D 0

or
E((y—b)") = DR(E('Y™"7))],—o
Dir;(sﬁy(T)efibT)L:o

b-a & (b-alfi(a)
Fx(b) - Fx(a) j=0 (J + 1)'

DI Fi(L; )+ 25i(a—b)7))|,—0

_ —(@a-b"n 2 (b-a)f)(a)
R -F(a) S (j+n+1)

(8)
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As for E(y"), it can be obtained recursively by expanding the binomials
(y —a)" or (y — b)"; or directly from

(Mo
E(y") = %I_U

b—a = (b—a)f(a)
Fb)—F(@) = (j+1)
X DR(e™ 1 Fi(j + 1 j + 250 (b—a)7))l,—0

_ b—a oo (b_a)J’fx(j)(a) n /n anfk(b_a)k o

TRO-F@s | 2\k) ik ©)
or

(n) 0

E(y) = %I_U

3 b—a i (b—a)if)(a)

C FRd(b)—F(a) S (j+)

X D (e Fy(L;j + 2i(a—b)7))|,—0
_ nbb-a & 0 b"Ka-—bX
“ R R 2PN @2 CT g e 49

We now illustrate some of these formulae
Example 1.

Let X ~ N(u,o?) with densityf(a) = o *¢((a — u)/o) and distribution
F(a) = ®((a — u)/o). Then for for the first expression af,(7) in the prop-
osition we work out
Di(ef,(a) = DI~ ‘1(u)2>
e'*f (a) = e 2\ o
a X a o '_277'

2_2

. 1
Iwr—50°7 H 2
e 2 . a—u—liro
= —Dg<¢(“—>>
g g

N eim’*%azrz D<a_/*’“_ iT0'2>
_( ) 0-i+1\/% j o ’

where D; (-) is a modified parabolic cylinder function that is related to

Hermite polynomials whenn = 0,1,..., and the standard normal cumulative
distribution function(c.d.f.) whenj = —1 (see Abadir1999. By a change of
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index followed by using an addition theorem for parabolic cylinder functions
(see PrudnikavBrychkoy and Marichey1986 p. 651), we have

1 22

|[I.T77(7' T

QDy(T) b— a

o(0) o (o]
o o
a a—p—iro” iTo?  (a—u—iro?
j=0 o
|/J/T_7(7'27'2

[ofE22) o222 e
fon () o ()
EE

¢X(T)

)=o)
(o) o2

The derivation of the moment of the truncated variateis straightforward
The formula for differentiating producigl) gives us

P

1 no/n
(n) - (k)
><D”k<tI>< a—,u—i1'02>_q)<_b—,u iTo >>
1 no/n
_ (k)
R
loa loa

— —i 2 _ i 2
X (i)™ ( b= <%> _D<bﬂ+>>

by Abadir (1999 p. 307). Exceptionally in the case of the normalis addi-
tional formula relateslirectly the moments ofy (from ¢y (M(0)) to those ofx
(from @{™(0)). For example
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e
i

0<Do-(a;“>-%(i—“))w(D‘lSa;“)—DH(t%"))

E(y) =

/_\
m
q
7;

¢(aa“> ¢< )
) e

by ®(—-z) = 1 — ®(z). The latter equation for E/) can be obtained by using
any of the expectations in Proposition 1 and then collecting sutsrna-
tively, for the simple Ey), we could integratd;’ uf,(u)du by parts Both alter-
natives will be illustrated in the next example u

The previous example is not the ideal illustration! As alwaysgeneral for-
mula comes at the expense of simplicity of some of its special c&kseghe
case of normalghe integral in(1) could be worked out directly by completing
the square in the exponentidlhe following example ishowevery less easily
worked out from the integral itl) but is straightforward to obtain from our
formula

Example 2.

Let x ~ F(m,n), with x, m,n € R, density

m
m/m \2 !
——a
n\n

fX(a) = m+n?

and distribution(derived in Abadir 1999 p. 301)

2af,(a) ( m-+n m am )
201 9 A + 5 )
2 2 am+n

Fx(a) =

where if required the hypergeometric function can be directly expanded in a
series that is convergent for all finie The variatex has moments of order
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less tham/2 only, but the doubly truncated version has moments of all order
We now only need to calculate the derivativesfgia) and we have all the
ingredients of our explicit formula for the characteristic function of the trun-
cated Km, n). Such a distribution can be used to represent variance ratios that
are restricted to lie within a specified interv@lne could derive the correspond-
ing results for a truncated non-centralnf n,8) similarly.

The density of Fm,n) can be written as

n
f,(a) = o
m n m \ 2
nB(—,—><1+—a>
22 n
m = (T-1 (—1)¢
= E 2 . ,
B m n =0 € §+€+l
n 2’2 <1+ —a)
giving
m\i+1 n
—(—;) - (M F<j+§+€+1)(—1)f
(@)= ——— 3|2

B mn\ S ¢ n m j+pte+t
2’92 F<—+€+1><1+—a>
2 n
m\i+t1
(7) "y
. n 2
m n m j+§+l
Bl -,z J{1+—-a
(53)+0a)

XK1 m'+n+1n+1 =
201 __9J - S A 5
2 2 2 1+ —a
n
. n

f (a)j! —5—1 . . m+n n+1 1 (11)
:—J 201 _J9 . > m )

a i 2 2 1+Ha

the latter function being a finite series jof- 1 terms(to see whyrecall (4) and
considerf,(a) as a product of two elementary functignSubstituting into the
last expression ofy(7) in Proposition 1we have
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b j
(b~ a)f(a)e™ & —g—l (‘—1>

QDy(T) = — ) a—
Fx(b) Fx(a) j=0 J ]+1
“m+n n _ _
X ok _I,T§§+1;—m 1F(L )+ 2i(a—Db)r).
1+ ;a

The ,F; function is of exponential order ir-j whenm/2 € N, and it is of
orderj ~(M™"/2 otherwise In the latter caseconvergence depends on the mag-
nitude of b/a. Neverthelessthe formula can be used for obtaining general
results that do not depend dwia, by analytic continuationas we now show
Substituting(11) into the formula for Ey — a) in Proposition 1 gives

n b\
_b-af@ -5 -1 (5—1>

E(y—a) =
AT RDR@m|
e fomtnn o1
201 J7 2 72 ,1+Taa
n

which we can simplify by noting that

ey o O —F@

a*fy(a)
n
> —= - b/a 4 m+n n 1
=2 2 J (z—1)"dz,Fy st
1=0 j ! 1+ La

b/a m_,
=f (z—1z>2
1

by an addition theorem foyF; (e.g., see PrudnikavBrychkoy and Marichev
199Q p. 413 #3). The integral can be split into
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Ely— o PO —F@

a*fy(a)
m+n
2
1 m 1+ —a
_ 2
—J 1-2z m dz
0 1+ —az
n
mtn
m 2
b/a m | 1T 52
2
—f 1-2z m dz
0 1+ —az
n
m+n
2
1 m 1+Ea
=] (1-2)z?2 o dz
0 1+ —az
n
mtn
m 2
fb/a<b > %‘—1 1+Ha
- -—12Z|z dz
o \& 1+ —az
n
mtn
m 2
b b/a %71 1+Ha
—-(1-- z m dz
a/Jo 1+Haz

where the last term is equal te(a — b)F(b)/[a?f,(a)] by the definition of the
distribution function The remaining two integrals are of the same fonamely
the integral representation gF;, so we have

a?f (a) m+n m am
E(y —a)[F(b) — F(a)] = w2l s
21+ 3)
2 2
b2f, (b) ( m+n m bm )
- ——,F1| 2, o+ 2, ——
m( m) 2 2 bm+n
2 2
— (a—Db)F(b),
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where the definitions of,(a) andf,(b) have been usedhe density and distri-
butions are given explicitly previouslwhich completes the derivation of(E).
Notice how the parameters of thesle, compare to those in the definition of
the distribution functiori,(-), indicating that they are integrals of thedd. (or
double integrals of the probability density functjoihis brings us to the next
and final point

The formula for Ey — b) in Proposition 1 gives

S P— & (b—a)"*(a)
(y ) - Fx(b) - Fx(a-) i=0 (] + 2)'

_ (b-aF(@) 1 g (b—a)?(a)
C Fd(b)—F(a) F(b)—F(a);=  (j+2)

_ (b-aF(@ 1 & (b—a) "R (a)
Fx(b) - Fx(a) Fx(b) - Fx(a) j=0 (J + l)'

_ (b-aF(a 1 b
- Fe(b) — F(a) a F.(b) — F(a) L Fe(u)du

by f17Y(a) = F{(a) and then applying3). This is equivalent to the integra-
tion by parts of

1 b
E(y) = mj uf (u)du

— [UFX(U)]g 1 b
" Fb) —Fe(a)  Fyb) — Fx(a)fa F(u)du

_ (b —a)F(a) 1 b
o F(b) — Fe(a)  Fy(b) — Fx(a)J; F(u)du,

and the remaining integral can be worked out in the same way(iiatwas
obtained This illustrates how some of our formulae simplify to more familiar
procedures with specific densities n

NOTE

1. An independent solution was proposed hyL&wford.
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01.5.3. Serial Correlation and Asymptotic VarianeeSolution® proposed by
Geert Dhaenel et 8 be the ordinary least squarédLS) estimator based on
(X, Yo, t=1,...,T,and letx = T"13, x, andz, = x, — E(X,). Assume that the
procesy X, ;) is ergodic and that Vdx;) and Varz e) exist Then

2 (X — X)e Z Z; &
T T S T g o
and
~ Var(ze) 5
Vﬁ = [Val’(Xt)]Z |:1+ Zzpze(l)], (1)

where p,(+) is the autocorrelation function of,e,.. Observe thatin general

Var(z.e) # Var(x.e) andpze(-) # pyel-).
(a) Let e be any zero mearstationary serially correlated process

Example 1.

If the process is independent o, then

Var(e)
57 Var(x)

{1 +2 Z Py (i) peli )]

Thus we are looking for cases whe;~, p,(i)p.(i) vanishesThis occurs
obviously whenx, is an independent and identically distributgd.d.) process
but also in many cases whexgis serially correlatedt is, for example always
possible to find MA p) processedor anyp = 2, such that®;~ ; p,(i)pe(i) = 0
As an exampleconsider the MA2) process = u + U, + au_1 + bu,_», where
U, is an ii.d. process with zero meaffhen

lex(i )pe(i) = (1+ a2+ b?)*[a(l+ b)pe(1) + bpe(2)],

which vanishes for many choices @, b).
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Example 2.

Let X, = w; + u.e, wherew, is a stationary process is an ii.d. process
with zero mean and unit variancandw,, u;, ande, are independent processes
Although not independenk, ande, are uncorrelatedVe have

Var(x;) = Var(w,) + Var(e,),
Var(z e,) = Var(w,)Var(e,) + E(e?),
Cov(z &,z i€ ;) = Var(w)Var(e)p,(i)pe(i), i=1

Therefore

Var(w,)Var(e) + E(e) + 2 Var(w,) Var(e,) § puli) pei)

Ve = [Var(w,) + Var(e)]2

andV; reduces to Vare,)/Var(x,) if, and only if

0 V 2 __ E 4
Var(w) 3, pulidpuli) = gl @

The right-hand side of2) is nonpositive Becausee, is serially correlated
pe(i) # 0 for somei = 1. Hence there exist many processgssuch that
> pw(i) pe(i) is negative or zeréwhichever is required and(2) holds for a
suitable choice of Vaw,).

(b) Let e be a zero mearstationary serially uncorrelated procesto have
V; # Var(z.e)/[Var(x,)]? it is necessary and sufficient thaliZ, p,«(i) # O.
This implies thatx, and e, must be dependent processes

Example 3.

Let e, andu, be identical ii.d. processes with zero mean and symmetric distri-
bution Let d, be an ii.d. process with Ard; = 0] = Pr[d; = 1] = 0.5 and lets,

be a zero mearstationary process taking valuesl and 1 Let, moreovey the
processe®, U, &, andd; be independent and let = s(die + (1 — dy)u,).
The processes andx; are identical and uncorrelatelgurthermorez, = x,, and

a straightforward calculation shows that

[Var(e)]® &
4 2 2 ps(i).
E(el') + [Var(e)]* =
Thus Vg # Var(z.)/[Var(x)]? if, and only if the processs, satisfies
21 ps(i) # 0. “Most” serially correlated processes have this property

2 padi) =
i=1

(c) Some formulae for the asymptotic variancefflo not take into account
serial correlationsuch asv, = Var(z,e)/[Var(x;)]? or V; = Var(e)/Var(x,).
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As the examples ifa) and(b) make clearabsence of serial correlation efis
neither necessary nor sufficient for the validity of those expresslostead it

is the serial correlation of, e, (or the absence therepthat mattersif such
correlation is presenbne should use the general formula. In some specific
cases -, p,(i) vanishesbut these cases are to be regarded as artifacts rather
than as constituting a general rulehe preceding results suggest that it may be
more worthwhile to(pre)test for serial correlation im, g than ine,.

NOTE

1. An independent solution was proposed hyABatolyey the poser of the problem
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