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Tn acest articol, autorii descriu metodele
de selectie a momentelor §i aplicarea metodei
momentelor generalizate pentru modelele de tip
heteroskedastic. Utilitatea estimatorilor GMM
se regaseste in studiul modelelor pietelor
financiare. Criteriul de selectie de momente se
aplica pentru estimarea eficienta a GMM a
seriilor de timp univariate cu erori martingale
de diferenta asemanatoare cu cele studiate
pana acum de Kuersteiner.
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1. Notiuni introductive

Se analizeaza proprietatile asimptotice de
ordinul doi ale estimatorilor standard GMM
printr-o aproximare asimptotica MSE.

Analiza de ordin superior confirma rezul-
tatele lui Kuersteiner, i anume cd inclinarea
(bias) de ordin superior a estimatorului este
independenta de numarul de valori dintr-un
anumit interval.
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1. Introduction

Considering asymptotic properties of standard
GMM, estimators are analysed through an
asymptotic approximation by MSE.

Higher order analysis confirms the results of
Kuersteiner, namely that the bias of higher order
estimator is independent of the number of values
in a certain range.
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2. Unele aspecte privind modelele si
estimatorii
Modelul considerat este de forma:

2. Some aspect concerning models and
estimators
The model is considered as:

yt = Q(l)ﬂ + Qlyt_l + R + (Z)pyt_p + St - Qlet_l e Hqgt_q y UndG/ Where ( 1)

& sunt diferente martingale secventiale
CU E|g|'? < oo,

Proprietatea diferentelor martingale a &;
impune restrictii asupra momentelor de ordinul
patru. Aceste restrictii rezultd din definirea
functiei de mai jos, care indeplineste patru
conditii:

2
E(ef et is|Et—frpT # S

2.2 4 —
E(efefgy—or =

o(s,r) = {

Prima conditie (i) &; este strict stationara
si relatiile,

Sl

g are sequential martingale differences
E|&|? < oo.

Martingale property differences of &
impose restrictions on order four moments.
These restrictions result from defining the
function below that meets four conditions:

pentru/ forr,s € {0,11,12,...) (2)

First condition (i) & It is strictly stationary
and relationships,

E (e [Fr-q) = 0, (i), E(ef) = 0*>0, (iii),
Y1 2ezq lo(s,7)| =B < oo, (iv) , E(efstz_s) # 0 pentru orice/for any s, (V).

Presupunerea de mai sus (iii) exclude
distributiile deviate. O consecintd a presu-
punerii (i) — termenii cu forma E(e2&;_s&r—r)
sunt diferiti de 0 pentru r # s # 0 si depind de
s pentru s =r = 0. Ultima presupunere (iv)
limiteaza dependenta de ordinul superior prin
impunerea unei conditii de Insumare a
cumulantilor de ordinul patru.

A doua conditie are la baza:

Preposition from above excludes derivate
distributions. A consequence of (i) — terms with
the form E (s2¢e,_s&,_,) are different from 0 for
r#s=*0 and depend on s for s =r # 0. The
last Preposition (iv) limits the dependence of
higher order by imposing a condition of summing
fourth order cumulants.

The second remark is based on the fact that
for:

pentru/ for cum(e,, ..., &) cu E|&|'* < co,

6171+~"+17k

unde/ where cum,,_, (&, ..., &;,) =

A
9& 108,k

nBj, .jijn $lg=o

sif and Y87 ¢, =—w |1+ ti| cum(ey, ..., &, )| < oo, pentru/ for k = 2,3, ...,12.

Pentru a garanta identificarea paramet-
rilor @ = (@, ..., @, ), impunem restrictii asupra
parametrului spatiu, care asigura solutia statio-
nard pentru (1) si garanteaza autoregresia si
migcarea mediei modelului.

In order to ensure the identification para-
meters @ = (@,, ..., P,) we impose restrictions
on the parameter space, that assures the
stationary solution (1) and and guarantees
autoregression and the moving average.
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Conditia a treia are la baza faptul ca, daca

(L)
C(B,L) = %0

unde Oyeste un subset al R definit prin
@y ={BERYB(E)+0 pentru |&] <1,
0(&) #0 pentru €] <1,0(£€),0() nu au
Zerouri  comune, 6, #0 sau Q)p + 0}.
Presupune ca O este compact in R¢ .

Ultima conditie are la baza faptul ca by
un estimator a lui by astfel, incat ||b, —

, parametrul spatiu @ c int6,,

bill/llckll = Op(n_%(logn)%,unde c, este sec-
venta nestocastica, precum si Y. p—ollcxll < oo.

Tndeplinindu-se aceste conditii, rezulti
ca diferentele martingale impun restrictiile
despre care am amintit.

3. Aproximarea asimptotica de ordinul
doi

Aproximdrile sunt dezvoltate in jurul
optim imposibila a estimarilor,
definite de relatia z;o = (V¢—1,Yi-2,.-.), 1ar

versiunii

matricea de greutati optima are forma:

The third condition is based on the fact that,
if Let C(BL) = %
0 c int@,, where 0,is a subset of R? definite
by 6,={BeR¥PE) =0 for [&<1,
(&) #0 for | €] <1,6(8),0(¢) no common
zeros, 6, # 0 or (z)p # 0}. It assumes that O is
compact in R4 .

The last condition is ased on the fact that by,

an estimator of by so that ||bx — bell/llcill =

The space parameter

= 0p(n_%(logn)%, where c;, IS a non-stochastic
sequence as Y. p—ollckll < oo.

Fulfilling these conditions is that impugn
restrictions martingale differences which |
have mentioned.

3. Asymptotic approximation of the
second order

Approximations are developed around
impossible optimum version of estimators,
definite by  the relationship  z, o, =
= (Y¢—1, Yi—2, - ) and optimal weight matrix:

q
J— !
N = z EupyqUesg—jZeoZi—j oo

j=-q
Q este un operator inversabil si [2
operatorul de spatiu. Inseamni ca P'2~! € [2
pentru P’ = [by, by,..] ar fi clasificate doua
linii Tn 1%. Acest lucru implicd q° = P'Q7 'z,
care existd aproape sigur, este stationar si are
doud momente finite.
Se impun conditii aditionale asupra 2 Si
n1
Fie w; ; elementul i,j al lui 2 si fie v;
elementul i,j a lui 271

i = guli =P +o@y " si
gy(i—j)+o (A!f_jl) pentru valorile constante

Presupunem ca

Vij =

Aw» Ap€(0,1) si functiile g, si g, astfel, Incat
g.(M) =0@M).

Conditia impune rate exponentiale de
degradare pentru elementele ce nu se afla pe
diagonala lui 2 si 271. Aceste rate sunt

Q a reversible operator and 1% a space
operator. It means that P'R 1€ ? for P' =
[by,by,..] that would be classified in two lines
[%. This implies qf° = P'2 'z, ,, which exists
almost certainly, is stationary and has two final
points.

It imposes additional conditions for 2 and
n-t

Let w;; the element i,j of 2 and be v; ;
element i,j of Q7. Assuming that w;j =
goli=N+0(y ") and v =g,(i—))+
0 (Al,i_”) for constant values 1, 4,¢(0,1) and
functions g,, and g,, so that g. (M) = 0(AM).

The condition imposes exponential rate of
decay for items that are not on the diagonal 2

and 27 1. These rates are satisfied for ARMA and
GARCH models.
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satisfacute pentru modele liniare de tip ARMA,
dar si pentru procese de tip GARCH.

Presupunand conditiile anterioare inde-
plinite, fie

Assuming that the previous conditions are
fulfilled, let

Vn
MEd,'

. = Eugxg, I‘i’fs = cov(ys, Ys) si fie A, = lim,,

putem defini A; in functie de A, , conform
formulei:

we can define A; according to A, , using the
formula:

M o
_ N E E oypwe
A=A+ A}IETC}OM Vi Ujs T=hi4 s

J1.J2=1 jz=—00

1 1 1 1
Dacd/ If A = tr(D 2A1A4,D"2) si oy = tr(D " zP;;02;,* P,yD™2), atunci pentru/ than for M,

n .
M=o, oo = B /kcu0 <k <owsi0<B <o

limn/M; (M) =A+B; [k
n

Aceasta aratd cd termenul cu iInclinatie
(bias) A, are o forma complexa.

Presupunand conditiile indeplinite, daca
M /\/n = 0, atunci

This shows that the bias term A; has a
complex form.

Assuming that the conditions were fulfilled,
if M/\/n = 0, then

limvn/ MEb},, = A,
n

si/ and
lim——— B, /k
im———= B,
n Mg, (M)
Rezultatul este semnificativ, deoarece The result is significant because it shows

aratd ca alternativa formularii estimatorului that the alternative formulation of GMM esti-
GMM indeparteaza cu succes cel mai mare mator successfully removes the largest bias term
termen de inclinatie (bias) si poate fi vazut ca o and can be seen as an alternative correction to
alternativa a metodelor de corectie dezvoltate methods developed by Kuersteiner.
de Kuersteiner. 4. Conclusions
4. Concluzii We determined higher order asymptotic
Am determinat o analizd asimptotica de analysis estimators for ARMA models with
ordin superior a estimatorilor modelelor ARMA autoregressive parameters when innovations are
cu parametrii autoregresivi, atunci cand general martingale differences, sequential.

inovatiile sunt diferente martingale generale, Instrumental variables estimators are commonly
secventiale. Estimatorii de variabile instrument- used in such models
tale sunt folositi frecvent in astfel de modele. First order asymptotic efficiency requires

Eficienta asimptotici de ordinul intai that the number of tools to tend to infinity. In
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cere ca numarul de instrumente sd tindd la
infinit. Tn practica insi, aceasti reguld nu se
poate aplica si din cauza limitarii marimii
esantionului.

10.

11.

12.

practice, this rule cannot be applied due to
sample size limitation.
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