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-l -— P p— — — -1
A3 8 amesx & & Foeasa F b b .... b
11 12 . 1G i1 12 1k 11 12 1k
= A exsa= & F ' eeea F = e=lb b .... b
21 2 2G 21 22 2k 21 22 2k
a R aaaa & £ P iaaa F R u
G1 G GG | Gi G2 Gk_J 8 [«}} G2 Gk
sy ——

11 12 ik
— |
= B aaae & : = = | = S = |
[ 11 12 1(:] L an Pzz ceee a..k [ 11 12 11:]
)
- Forene ™ JU
Gi G2 Gk s xsx A2}
L. p—

or & P = —-b «ese= LA

If all ths endog=nous 3and pre-dsterminsd variablzs of the system
do- nct app=ar in the first equation, somsz of the a’s and same of

the B’= will be equal to zero. ‘

L=t = pumbsr of =ndoo=nous variables which appesar in the 1st
equatian. {ie2, the rumbsr of nonzero slements in a !
R
BAA = & - &7 :
-.* — . . -
E = numbay of pre-determined variables which zoozar in the 1=t

i

guationg

L ' o

K

H
=

|
X

dithout any lvoss of gs=nsrality, we assums that the elzmentz of =
1

and bi are arrangsd 1n such a way that ths non—-zsro =2lements
app=sar first and is followsd by the zero elsments. Then a and b
1 i

can o= partiticned as...
- A0
E a U :
1 [ A AA
. ¥ daaena il
a [D G ] J > &1
E ] & ¥ .

where, a = a a .- a

"

Ld

16



* 114 12 1k
A€
xk >
0 = [ 0 ] s . o» c ]
#* ¥
* ¥
ek
The (6 » ¥! matrix F can be partiticned correspondingly.
not contain any zsros but its rows correspond o n

variablss and itz columns toc pre—determinsg variables, =
write..,.
o= F
Aw
D AA®® v A
F YN A
whars, A% = {5 < K i
& =4 e
Ases > (3 S !
o PV L
FaVa 5 > iia bt 0 }
F ~AL LR
Lbiwex > (s O o :
By using &) =2ng (7!, wes can rewrite (5a) as...
F
- ] A#* = - [k - b
= L - i FR =
A AN - #* % aaae. 18D
=
Al LVl
This iszads to the following squatities s
\‘:*.A !—A‘* - _:_!;" " s s . s 1T
S F = o O & &
A D w* : -

Since an= of the a’= ztructural a2quation is

Fal

unity, the squalities (2) and (10) 1avolve G5 -1)

and K unkaown b'=.  The eqguality 71Q! is particularly

for us as it does not involve amy h’s. If w=s cam £
sclution of &, From (10). we can solve for b% 2asily fram
zubstituting the values of a, in (%3, Tha equality
contains altogether K** squations, ons for each elsment
(1MK**) vectar. So, if we want tg ébtain a scluticn

(EA ~13 unknown elements of a,s we need at  least

equatiors. That means we reguire...
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This 1= known as the order condition of 1dentification.

This

condition which 1s necessary faor the 1dentification of

=1

structural equation states that the number of pre—-determined

variables excluded from the given =2guat:on 13 at least as  large

as the rmumber of endogenpus variables included 1n the eguation

i2ss ane. It should be motsd that this congition 1s only
~t

necessarv and nct a sufficient cordition fFor i1dentitication s
e e _
the - equatians 1n (i7" may not be i1ndependent.

egquat:igns 1t (10 mav corntain lsese than & -1 gz+Ferernt pisces

Thersrore, the necezsavv and suv+icient conditicon
identi~zcation 13 that the sumoer of 1noecendent ecquaticns
Iy 12 1. Thiz wi1ll bhe =he casg 1:f z2-d onlvw 1+ the crcer
ne largest nor—cers determinant That can be foreeag Coom
e . _ A - i L E
SOUAre subDmatrices -+ Fa** lE - Tl *=at 1= 1+ ang onlh. 1+
Fars L F :A_, , -
= ,'A** Ao - a 3 =2 = = P
This 13 rnown as tne ranbk condition for rgentifFiapility.
The rame of PA**' can be dergrmined by partit-oning
STructura: coet+ricisent matrices as fallowe:
. a d - o W
a=l3  Taa I
a fa 4
A AA E# E**_l
winere aa‘ b*. QAA and G** are vow vectors definec 33 10 '&f a
- - A
wheres, HA > dh~1 v g *
A
Q\A b (E'—i} * 5 ]
L
L 3
B* >» (E-1r -« r «
% W
B** > Lo—1r ox b .
’L. 3 :L\.l LS 13 [ n“ 1 oY = =
it shouid be ncted here that A and B** are matrices of

structural coefficients for the variables omitted from the
eguation but i1ncliudeo i1n other structural equations. Let us
form a new matrix © defined as...

=) B 3.
M

= LAun
thenn
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be considered 1rrelevant and therefore should not be counted
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Ir cu~ discuszion we have dealt only with models whizh are linear
in variatles and pervazmetsrsz. Many rsslistic models, however, may
be rnon-linsar 1n varaiablas and/or a Faowl restrictions.
Identification theory for such model 1s difficult and has  anly
kFeen partially davzloped. It iz for this rsason that we havs not

summarized such casses hers.



CHAPTER -11

OVER - IDENTIFICATION



OVER-IDENTIFICATION

.1 MEANING OF OVER-IDENTIFICATION:

A model is said to be i1dentivied iIf it is in a unique statistical
form, ie, if it enables wus to find unique estimates of its
parameters from the sample data. 6Given the model...
AY + BX = U
t t t
consisting of 6 structural relations and the corresponding

reduced form...

Y = P o+
. ¢ v L
where,
P=-a'5g
. =1,
and v = /R U
t x

an equation of the model is identiried if it satisfies the order

and rank conditions. viz..

(1} The number of pre-determined variables dropped from the
glven equation is at least as great as the number of endogenous

variables included in the equation less one.

{Z) Tne eguation is identified if and only if it is possible to
+orm at least one non-zero determinant of order {G—1Y From the
coefficients of the variables excluded from that particuiar

equation but containec in other equations of the model.

The entire model or system is identified if every equaticn of the
system is identified. If any =squsation is not identified, the
system is said to be unidentified. Though the above model of ©
structural equations may be identified, yet =xact identification
may not be possible because of a number of Ipadequacies present

in the system. For instance, there may be more equations than

the number of unkKnowns to be estimated in the system AP = -B. IFf
this is the case, we can hardly expect the system to be
consistent. Tne result in such cases is tnat there will not be a
unique soliution to tne parameters estimated. On the contrary,
there will be more than one way to calculate the structurai
parameters from the reduced form parameters giving muitiple

estimates which need not be identical. This is the case of

21



over—-identification. A particular equation of the system is said
to be over—identified if the number of pre—determined variables
excluded +From the equation is greater than the number of

endogenous variables included in the equation less one.

A case of overidentification is illustrated pelow :

cC, = a +a vy +a C + U {consumption’
4 o 1 2 t-1 1t
I =0b + B r + b 1 - U tinvestment
+ o 1t 2 -y 2
N = +c ¥y +c M + U vmoney marvet:
¢ o) PR 2z 3+
vy = C +1 =+ & {1ncome i1dentitv)

iet us first test the consumption tunction for identification.

i. Oroger conoition :
The consumption function includes I wvariabies and eucludes 3
variables.

Hence. &*‘sﬁ—i. The order condition therefore is fulfilled.

Z. Rank condition :
Deleting tne first row and the first, second anag fifrn columns of
the structural coefficient matrix we obtain a matriy of

coefficients of excluded variapnles

-b -b 0 iy
1 2
1 &} - s:)
1
O 1y 9] i
PR |
The rank of the above matrix is 3. The rank condition is
satisfied since we can construct at ipast one non—-zero
determinant of order 3 = (6—-1).

in the order condition we have seen that the inequality sign
holds as 3>1. Hence the consumption function is over-identified.
The identification of the other equations would foliow along the

same lines.
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2.2 DEGREE OF OVER-IDENTIFICATION :

A model 1if 1dentified. is either exactly identified or
over—identified. Now. a question arises about the degree of
igentification, the meaning of wnich surpasses the mere counting

of restrictions or determininag the rank of a matriv.

if identification is achieved by excluaing certain variabies from
some equations whicn are otherwise present in the system, these
variapies must make a difference to the statisrical expliapation
of the system in order to give meaning to their exclusion from
particular gqguations. The reason being evervthing depends on
everything else 1in an intsrrelated system. Althouah some
equations mav be identifried as thev satisfy the formal conditions
or sven strorgly identified due to the sigrificant specification
of restricticns, the system as a whole mav not be identified
because otner individust equations of the system are nok

identified.

we should also point out here that the rank conditicn involves the
properties of determinants of structural parameters wnicn mav be
satisfied for some vaiues of parameters and not for others.
Since we do not know the true values of the parameters, which are
to be estimateo through statistical inference, it is not possitle
to agetermine the true values of a determinant involved 1n  the
rant condition, and therefore it cannot also be stated whether the
system is definitelvy icentifiad. Iz is therefore rot tne rank
condition but the order condition which gives us certain fair

information.

Hence it is the number of endogenous variables present or
pre—determines variabies absent whicn will determine the degree
of 1dentification. rather over-identification which is of our
concern. Thne larger the number of pre-determinea variables
dropped than the number of endogenous varianles included, the
greater will be the degree of over-identification. Eut here
again. we cannot say with certainitv that no pre—determined
variables are missing and no irrelevant endogenous variables are

present. Some of the endogenous variables in the equation may be
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irrelevant or some pre-oetermineag variapies may be missing and if¥
this be so it will be a case of wrong specification. Thus
over—-identification may be considered as a case of irrelevant
endogenous variables or a case of missing ore~determined

variables or a mix of both the cases.

It may be pointed out here that the presence of irrelevant
endogenous variables under certain conditions do not affect the
estimation of the parameters provided that they are uncorrelatea.
but missing exogenous variables have an adverse effect on the
estimation. They always make the recsuit inefficient. That it so
happens. can be shown by taking a regressiorn equation and then
omitting a2 relevant variaple or by incluging an irrelevant

variable.

fod
]l
.
.

Let us suppose that the true regression equation

Iinstead we estimate the equation ¥ = b 2 + v
1 1

The least square estimator of b1 from the equatian 15

Iy ox
b = —————=2
1
- 2
SR
T (b w + b S Y Y
_ 1 1 1 2 2
_________ Semme Tt
o7
1
b + b T ow M S L
1 2 1 2 1
E~— o B o,
< uz - 2
T —_—
Taking expectation
b+ b S on M
1 2

E (b)) = ~ 2 ___.* __
3



dence. the bias s2guals the true coefficient of the excluded-
variaple times the regressicn coefTicient of the cmitted variable
gn thne variatcie that 13 i1nciuged. Now, 1f the «'s are random
variables we tare piim i1nstead cof =:ipectation. and we get a

similar r=sult apcout asymcitotic bias. “h2 bias however will  be

T2Fg 1 f *1 anc xzare i-~aependert. But in such s Case the
- ig T = w13 s Tisrme - - +h == 3 +ta= variarcs of b 13
esi1gus_Ss wilil 1ncluos 5 ang the sstimatsg variarnceg J b willi
1
e upwWard Diased.
~=T L= NGoH onsidgr e c—ase of incliusicr of o an 1vweslsvant
variznls, SWUDDODSEs LTS TOUE EOUlTION 1= o< o= 9300 v =
1 1
SLT wWe 2STImatsS TUe SoLaTicn r = D +~ & + v
1 1 2 2
The least sguars =stimaTt2s ~5 o anc o £rom The  misSpeci~ied
1 2
SQUATIZT 372, ..
-~ == ., 2 < N - - - : N
1 oz T s 1 2z - T2
— Va - 2 — 2
- - Z - T .
1 2 1 2
2
= T . Zoip v 4+ on - T T 'R o1 our
1 1 1 4 2 2 1 1
- 2
T . - % - sz, . L2
2 1 2
2 T o+ = D LE10cs Satir o= 0]
1 1
- = 2 . - . D
2 _ 1 2 1 2 1
- .2 - .2 _ £ S 2 )2
1 2 1 2
P : ar :. [ . “+ v . —_ Z s :4 { by s -~ 11
1 2 1 1 1 2 1 1 1
z - - 2 - X e 12
1 2 1 2
= bz L= iy Izl opoce DTy = 1]

Thus we get unbiased =sstimates of oh rametsrs bi and bz Zince
le

2
omission of relevant variables bi1ased estimates, one mavy
e e ————
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beiieve that it is better to incluae variaples in the equation
when in doubt rather than enxclude them. But this is not a right
thing to do, because though the inclusion of irrelevant variabies
has no effect on the bias of the estimators, it does affect the
variances.

E 3 - X .
Ir b1 15 tne sstimator of b1 +rom the correct equation. then ...
- . 2
Var (D1) = oy = 11. but...

~ 2 2 2
Var (b = o [/ Zu" ti—r }
1 1 12

where r12 is tne correlation between %1 ana xz

fhus var (313 =ar (bzl, the equality holding for o, = Y-

Therefore, 1f we include irrelevant variables we will get

unbiased but inefficient estimates. Ic can be shown, however,

that the estimator for the residual variance we use 1is an
2

unbiased estimator for o . Tnus, no further bias arises from the

use of estimated variances from misspeciried equation.

.3 THE €3ITMATION OF OVERIDEMTIFIED EQUATION

]

From the discussion of identification., it follows that estimation
of an over—identified equation is possible. Since the medel is a
simultaneous equation modei, OLS cannot bz used in estimating the
parameters of an equaticn as there will be correlation between
regressors and the residuals giving inconsistent 2and biased
estimates. we therefore, have to use other alternative methods
of estimation such as the indirect lesst squares method IL3:.

two stage lesast squares method (25,5, limited information

maximum—iirelinood method LIl , three stadhe least
squares method {(35L5) and full information maximum likelihood
method FIML,, ILS5, Z5L5 and LIML are essentially single
equation methods in which each equation is estimated
separately using only the information about the
restrictions on the coefficients of that particular
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equation. On the other hand, 35LS ang FIML are system methods
where all the equations of the fulliy specified model are

simultaneously estimated.

The Ingirect (east Squares method proceeds by least square
estimation of the reduced form parameters and then uses the prior
restrictions to transform the reduced form coefficients te
structural parameters. Now, if the equation to be estimated Iis
an exactly identified equation, there is one wav to do this and
we get unique solutions with this method ano if the equation is
underidentified, there wiil be no sclutions. Cn the other hand,
if the equation is over—-identified, there wili be more than one
way to geo from the reduced form to the structural equation and as
a result there wili be multiple solutions. Again, in
over—identified equations there area more than required
restrictions than is necessary to estimate the parameters of the
equation in question. The difficulty that ariszes is that 1in a
finite sample there is no guarsntee that estimates obtainea by a
set of restrictions will cbey those that are not used in  the

derivation.

Tne difficulty with IL5 is that it does not use the restrictions
to estimate the reduced form parameters and as such the reduced
form estimates wili in generai net be compatible with the
restrictions that are used in estimating the structural
parameters. On the ctner hand, over—identified equations imply
the existence of restrictions not only on the structurail
parameters, but also on the parameters of the reduced form
equations. Thereforez, ILS cannot be used to estimate the
parameters of over-—identifieo equations as it wiii fail to give
consistent estimates. 7Tne technique is only feasible when the

equation is just identified.

The most wide!y used method for estimating the parameters of an
over—identified equation is the twoystape least squares developed
by n. Tneil and independently by Basmann who calls it Generailised
Classical linear estimation method. The basic idea of the method

is to substitute Ffor the endogenous variables which are
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correiated with the residuals, linear functions of all exogenous
variables. Since the variaples are uncorrelatedwith the

residuals, the estimates of the parameters will be consistent.

The Limited - informatiorn Marximum likelihood method is another
aiternative approach which gives consistent estimates and was
developed by Anderson and Rubin. The estimates of the parameters
pf an equation are arrived at by maximising the iikelihood
+unction far the gbservations on the endogenous variables
included in that equation disregarding the over—identifying
restrictions on other strutural equations. This method assumes

that the structural disturbances are normally distributed.

Though the single eguation estimaticn methods 2515 and LIML gilves

consistent estimates,

they are not asymptoticaily efficient a=s
thev do net consider the correlation of disturbances across the
equation. This deficiency can be overcome by estimating all the
equations of the system simultaneously. For this urpose  the

full information methods such as 35LS cor Fifl can be usead.

The tnree-staje least sguares method devised oy Zeiinper and Theil

begins by estimating each structura: equation of the medel

separatelv by two-stage least squares, sapjec only to the
identifying restrictions on that equation. The estimates
obtained are then used to calculate the ra=siduals in each

stochastic structural equation, and those residuals are used in
turn to calculate the estimates of the varisnce - covariance
matri- of the structural dizturbance. In the ‘tnird stage? tne
coefricients or all the equations are simuitanecusly estimated,
by means of «@itken' s (17747 generalized least—-squares method usinag
the estimated variance-covariance matriv and the identifving

restrictions on all the coefficients in the model.

Another approach which gives consistent estimates of the
parameters of the structural modei 1s the full information
maximum likelihood methaod. it invoives the application of
maximum iikelihocd principle on the equations of the system

simultaneously under the specification that the structural
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disturbances are normally distributed, using all the restrictions

on the structural equations.

# study of experiments carried out by different econometricians
reveals that in the case of an over—-identified equation; the
resuits obtained by Z5L5 ang 35.5 are identical on the one hand,
and LIML and FIML on the other, However, it may be noted that ir
the model to be estimatea contains one exactly identified
equation and more than one over-identified egquat:ion, the results
obtained oy the single equation methods would differ from the

system methods.
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SIMULATION OF OQVER-IDENTIFIED MODELS AND ESTIMATION

we have used the two stage least sguares method (25L5) aeveloped
by Theil ana the generalised indirect least squares GiL5) method
developed by Mishra, in estimating the parameters of over-—identif-
—i1ed equations of different models. 1t will therefore e

intelligible to describe the methods at the verv outset.

el Twh S5TAGE LEAST SOUARES

Suppose the equation to be estimated 1s the firet egquation of the
general interdependent svstem of equations ...
vy =Y a + X B o+ d cases 113
1 1 1 1 1
where v,= 17w i) vector of endogenous sariables whose

coerfricient 1n the first eguation 1= 1

A -
Y = 5 ST —tiimatri: of the remaining =ndogencus

variables 1n the first equation.

%
1, = T x ¢ ¢ matrix of the pre-determined variables in the

equation

U= 7 3 1) vector of the disturbances i1n the equaticn

N
In the rirst stage the matrix v 1s computec by regressing each
variabie 1n Y1 on ail the pre-determined varlables i1n the system
anc then replacing the actual observations on the y variabies by

the corresponding regresssion values. Therefcre,
= ¥ X' X L O cenes 0

N
In the second stage the regression of v cn Y1 and X1 yields the

ecstimating egquations

N~ ~ r/\
Y, ¥ YA c Yy
Al LR | - 1 _
. = aes {2
XY X A d Lﬁ Yy
11 i 1 1
where the vector = will now denote the IS5LS estimator of
[ a ]
L 4
»*
[ a ] The above system contains 5 -1 + x equations in
D
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* - -
; unt nowns which wiil 1n general have a unigue sclution.

Thne +orm 1n whnil

r
or
la
)
m
b
Ul
P
Ui

gerives 1n the Foil

The matrixn ¥ can be

T =Y+
1 1 1
- Y -
where ¥ s the TA b —ur matdl ov oLz re2sZid0Ui1E. MTw, z1ncs
1
. -

= Tng 2=Tiaateg valus oS the
gecergent war:aple 2rc to eacn o the esuplanatcr.  variables,
thSoafors,s ..
/Y = oam /., =
v v = ooand s w =
1 1 1 1
/ /
T ’ = i - .t T - s
1 1 1 1 1 1
/ / /
= 1 H - - Ed - 4 ¥ -+ ‘J/ \g
1 1 1 1 1 1 1 1
/
= ¥ / - — ¥ -+ ¢ 1 \',l _x’r-/ 1 ¥ <1 x+\}/ “J
1 1 1 i 1 i 1 11
= - / ¥ oo—_- ¥ /lo —_ /\, _‘,/ - -, /;J Y / 7
1 1 1 1 1 1 1 1 1 i 1 1

T '
1 1 1 1
Vi /
1 1 1 1 1
_ /
101

1 1 Y
. / /’
ang Y" /\ir = vy _ &‘l ¥ - v . . 1.,'1 / iV
1 1 i 1 1 1 b 8 1 1
Tnus tre 28LS estimator Ccan now be writ+en as
— — —_
s
vyl -y v’ x = RS
1 1 b 1 1 1 b S § 11
wd /
ATY £ X d X%y
1 1 1 1 1 1
R o
- _
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The form shows clearly how the 25L5 estimator differs +rom the

inconsistent OLS estimator which 15 given by

vy’ v ¢’ x c v/ v
1 1 1 1 1 1
x7 v /X a 2y

1 1 1 1 1 1

ERALISED INDIFECT LEAST SOusRES

L4

]
n
m
Z
I

The svstem of structural equations 1s written in matrix form as
Ay + BX = U

The reduced vtorm of the model is

wnere V=1 u
and P == a'm
ar A F = -8B

Using OL= method, we estimate the reduced form cpoerticient matrin

Tad
P. Now the above relation becomes A P= -EB. writing thas
th
relation for tne c equation we get
~
afF =—-m=b S
< <
th th
where a2 1s the c row vector of matri ~ and b 1s the oW
< <

vector of matriy E.
Now. 1f we arrange a and b zsuch that each of them <can b=
< [

partitioned into two sub-vectors

W
1

m

where all elements of a ang bz_ are rnown and all elements of

2z =

a and br are untnown. Accordingly we reshurfie the raows and
~ ~ ~

coiumns or . Then,

” [N
P F
A 11 21
P = e eed PR
F D FE
12 : 22
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Writing (i) 1n matrix form

21 1z 2c¢

,.,

w

fu

Lot

oo

LM
i\
|

~

o

o

bl

I,_
-
N
N
N
|

wnence, Foo+ a o= - b I - |
iz 11 22 12 1
A -~ _
a F+ a PF = - b A Y
1c 21 2¢ 22 2

Since a and bq Ire ¥nNown.
2C

o -1
- b : iF
1¢ 2¢ =22 2c 21
N

-

trrank.
Thus,
FaY PN ~%

a =— {a P + B 3} F 3}

ic 2¢ 22 2¢ 21
gives IL5
dnce a1 1S Enown it can be substituted i1n (2} and b
KNnown.
) . . s . o~ .
However, in case of over—ldentified equations, P is

. 1

sqguare matriz. Hence it iz not possible to obtain its

1nverce.

X
we may however, rind the generalised inverse of P»1 which

Ru can only be inverted 1if it 1s a squars matrix ardd has

fuil
can be
nat E

ordinary

exists

in a case of over—identiried equations because the number of

equations formed by (3) 1s larger than the number of unknowns to

be estimated. - Thus for over—identified equations
~. N -3 '
a == (a_ F + b}y O F_) seea. (4)
1 2z z2 2: 21

system (4) has a solution and the technique (3) of obtaining a

may be called SILS.
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~ V4 " -1 ”~ V4 ~ -a
E{ F ( r ] ¢ F ) =  F =
21 21 21 21
- iy -Q
Thus. a =- a r + b 5 P )"
1z 2c 22 23 21

This estimator ot 31 wiil be calledGeneraiised Indirect Least

<

Square Estimator or GILS.

METHODULOGY AnD ANRL YSIS

L4

-
P

in our endeavour toc find out the effect of various degrees of
over—i1dentification on the performance of estimators, we have
made use of Monte Carlcoc experiments. The essence aof a HMonte

-~ —
Caric study 1s that ditrferent sets of parameter values are

specified for postulated distribution that 1s underlying the
model. Large number of samples of finite sizes are generated
by repeated numerical drawings +from the distribution. The
estimating technique 1s then applied toc the samples, and the
resulting sampling distribution of the estimates are compared
with the true value of the parameters. The estimating techniques

used 1n our study are the two stage least squares 2515 od

and the generalised indirect least zguares 5103 method.
= e R — = -

Wwitn the heip of a computer, we have generated 330G random

number=s i1n the universe which gives the raw data <+for the
S~ e T
e:ogencus variables 1e, the 2 s and the endogenous variables, 1e.

——

the v 's. Normally, distributed srrors have aiso been genersted
ana i1ncluded 1n the mode:s under study. Sirce an i1ncrease in the
size of the standard deviation or error did not braing about any
noticeable change 1n the estimates, we have abandoned the 1idea
and restricteo the study to the normal distraibution of errors ie,
with mean zero and standard deviation one. Three sample sizes

have been taken, viz, 20, 60 and 1ou, and for each size 0

experiments have been done with numbers randomiy picked from the
universe to estimate the parameters of the model under
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consideration.

Wwe have improvised lo mpdels of sizes 4.8), 5.10), (6.9 and

o ————
\7.3s. The first +igure inside the parenthesis denotes the

number of equatiors i1n the medel and the second shows the number

of exogenous variables present, the last of which 1s the

censtant. Each size has rour modeis — the Ffirst with a given
our hetEl e

endogenous and exogenocus variable matrices; the second

constructed retaining the endocgenous variable matrix of the first
model but changing the e<ogenous var:iable matrii; the third model
rormed by changing ths =ndeogenous variable matrix but retaining
the original exogencus variable matrix; the fourth consisting of
the changed endogenous and exocgenous variable matrices. The
first equaicn of each model 1s an exactly identified equaticn and
the subsequent ones are over-—identified equations or different

decrees.

The deviations of the 23LS and 2ILS estimates of the gifferent
modeis from their true values are shown 1n  tabuiar form. we
shall discuss eacn model with the help of these tables
separately, starting with the smallest one consisting of four

equaticns.
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An analysis of table I shows that when Z5L5 method 1is used 1n
estimating the parameters of the equations of the modei, we <find
that two estimates of equation 1 and one estimate of equation <2
have improved with increase 1n sample 1Ie. wnile one GILS
estimate of equation 1 has improved with increase 1n sample

size, the magnitude of deviation of one GILS estimate from 1ts
true value has decreased i1n sample size 5O but has reg:stered =2
rise in size lOO. Though one Sils estimate of equation = has
improved 1n sample size &2, 1t has not recordea any further
improvement 1n  sample size 10u. While there has been no
improvement 1n the Z5L5 estimates of equation . one GiLs
estimate of the same equat:ion has worsened and one has i1mproved
1n sampie size s0. Tne frequency distribution of sample size 100

however has remained the same as :n sample size &0. we aiso find

]

that thougn one Z5LS and one 3I.5 estimste of equation 4  ha

3

improved in sampie size 60, the magnitude of its deviation  fro
the true vaiue has i1ncreased 1n sample saic 10, when the
paramerters of the last 2quation of the model 1= estimated by the
283 method, we find that one estimate has deviated further away
from 1ts true vaiue. In general howaver, 1t appearz that as

the degree of over-identification 1increases, the tendency of

O

the estimates to converge toc their respective true values als

increases. wWhile the bias of 6:Zs6%; 2515 and (3:37%  BILS
estimates have decreased with i1ncrease 1n sample sice, that of

i

v 17%) Z5LS and 1:4%) 31L3 estimates have increased witn i1ncrease

1n sampie si1ze. Y1I%%n) I5L3 and o Ion CILS estimates in  sample

s1 1o have bias greater than in sampls size 40 but smaller

ze
thar 1n sampie size 0, and 3¢Zi%w) I35L2 and T9i7% GILS sstimates
in sample size 10w are more bissesd than i1n semple size Zuv but
less biased than 1n sample size &0. The variances of 1:3:<3%: IS5SLE
and :7(74%; G5IL5 estimates has decreased with increase i1n sample
zi1ze. Tne remaining I5LS and SivS estimates have slightiy higher
variances 1in the largest samplie as compared to sample size o0 but
are iess than in sampie size Z0. The t values of I5L5 and 6GILS

estimates are significant.



i

e

g
<

Number of Sample

Z8LS

Degree of  +.001 +.01 4.1 +1 #3 to +7 +1%  +25 +80 +70 +8BO Total

over-iden to to to to to to to to to  to  to to freq-

tificat. o0l +.1 +1 +5 ta #7412 425 470 470 +50 490 uency
y) 1 2 2 2 1 B
1 z 4+ 1 K
T z 1 2 5
5 1 1 1 K

GILS

Degree of “.0ur U1 tad t rn +a 5 #1315 23 450 +7U 0 £30 Toral

over-iden to to to to to to to to  to  to  tc to  freq-

titicat, +,01 +.1 + +5 4an +5 H[Z +2T 0 +T0 0 +70 gu +%0 uency
Q 4 1 ] 2 3
1 L i 4 ] K
Z 22 1 z
o] 1 1 1 7

Nusber of Samples 140

2518

Degree o+ +.001 4,01 +.1 o+l L w5 % 1T 4% 4p) 470 450 Totay

over-iden to to to to 1, to to to to to to to ~req-

TITICAT. t.0] tal +1 Fooots 4T w1l =TR 0 L0 470 #8090 uency
0 A ] =z z
1 - &) 1 -
N 0z 1 -
] i 1 z

39



e {I cont a:

pegree ot  +.00L .0l +.1 41+ 46 7 15 #2560 470 +80 Total
aver—iden to to ta to to to ot to ta T to ta freq-
tivicat. .01 .1 -1 +L +a #% w12 22T 470 oju 430 +90 uyency

-

. !

i S ST S

p 11 1 1 s
5 1 1 .

Number -+ zamplesz @ 120

degree ot LN R T B B A - TR B S - LN R - TR N ] 0
aver—idaer tc t0 th ta fto otz to bz to t- +a btz -reg-
ti+icat. L .l -1 L T A R - LI L T Yo
1 - _ _ 1 B -
- Z + i
. - - ! } i
z - i 1 B
wirs
vegres of AR R P Y U U R R - L2 +IT +mu T 50 Tots
aver-iden to to to ta ta to to tg =T to to fraeg-
Ti+10&T, +, 01 +al + . clowbh e L LT =T . 0 S =0 vancy
o z - - i Z 3
i - n 4 1 )
; - 1 i 2 =
ol 1 i i



evactly

ne

4J

shows that some oF the 15

T7
B

Tab:ie

valiue

e

ot

44

Iu]
-~

+her

r

.
t

+~

deviated

have

EQUST1ION

ed

-
+

4

rhnher

dgewviata

IR =1=

-

H
"

o

z

thod.

me

.
H

d when estimated bv =

TS

[T

mn

improvement

]
wd

1
51

i}
W]

8]

ma

Tne

m
2]
e
"

0
L]

b
]

2]
e

n

thcrea

-

smailer.

pecome

-

ul

(1]

d

weny

equation

m
u
f

t
W
vt

1]
i

a4

sama

U]

]|
]

1]
m

i

"
mi
rt

r

- —
=

Y foa s

T T

+ -

)
0
n
i

rd

by

1]
U}
i
il

L

[

ot

i1}

m
r
(&)
m

)}
R}
(K
Hl

m

i

R

11}
M
(o]

£

"

I
N

m
1]
4

i
¢

l
]

M
t
rd
W

L)

o

i

0}
L
i
rd

i1}
[

o
i
]

-
4

tH

e

n

L2

rd

H

M
E

)
n

()

Ll
=

ny
m

1]
m

M
v
m

1

i
(R}
iy

ot
&
rt
t
4]
h
]

il
I

[
o
o+t
L
fh

Hi

4



b
[» ¢}
r

m
s

Lot
=i
et

Degree of  +.00L +.ul +.1 1 L +p +7 Totas
wver-iden i To to ta tc to to  “rege
titicat. -, a1 tal + =7 +s > +12 nency

et
¥
i

[ TR

Degres ar  ~, 001 w.0L +.L ro o+ 4g = Totsl

aver-iden e 1o 1o to otz o to erag-

Titicat. A "l A - S L A S S P
v - -~ z - : z
L i 4 1 1 -
. 2 ! z
5 1 3 z

unber 2+ zamples 1 sw
Z5L =

pegree ot * 001 4,01 s.1 o +i T ra ot Totz]

over-iden to to to to to to to sreq-

tiricat. DRAN! LT U TS T A o SO - 1Y ol
. L ! - <Lz z
- . <Ll )
: ol z
z i L -z

42



pegree ot  +.001 +.ul +.1 *1 4T 5t Totzl

over-iden 10 tc te to to to 1o treg-

ificat. To0L 0 =1 s L e #5 4ilouency
(e 1 4 - H <
L ! a i H B
T K 1 1 3

Number —4 Sampies @ 1wy

Ja;i

vegree o= SR UL I PO U L & =7 ot

aver-ider tc 1o tr tc tc to to freg-

Ti+icat. .0l . - -7 T I uency
) 1 = 2 1 I
a o 2 i .
5 : . | z

Degres o+f  +.M0y ot ip +, + -
over~-iden to tr to to to to to freqg-
tificat. .l ~. ) +1

1

I 7 <
- - - o - [
1 - - L i -
- - , ' =
- _ 4 -
= ] . -
- L o -

43



An analysis of tabie 111 shows that while two 2515 estimates of
the exactlv i1dentified equation have deviated further from their
true values i1n sample size 60, one of these estimates has
improved in sample size 100. The equation when estimated by the
GIi.3 methoa shows that some of the estimates have worsened 1n the
iarger sized samplies when compared to those in sample size 20,
There has not been any improvement in the 2Z5L3 estimates of
equation Z. One GILS estimate of the same equation has worsened
in sample size o¢ but has recorded an improvement 1n sample size
190, The <frequency distribution oFf the deviation of 2SLS
estimates of 2quation I and 4 are same 1n szample =sizes 20 ang
100, While one 25LS estimate of equation 3 has improved 1in
sample siz=2 o0, one ZBLS estimate of equation 4 has become equal
to 1ts true value. Again, we find that wnile one BIiLS estimate
has worsened 1n sample si1ze 69, two GILS estimates have
worsened in sample size 100 when compared to those 1n sample size
£, As the degree of over-identification increases, beoth ZSLS

and BILS estimates come closer to their true values. The biacs of

]

oy26%; Z5LS  and (oo SIS estimatesz have decreased with
increase 1n sample zize and that of 10i43%: 2SL5 and 13.37%) SILS

-

Vi Al

estimates have i1ncreased with increase 1n sample size.

ZaL5 and 144 GILS estimates have bias greater 1in =zample

n

1z

1]

)

iy than 1n sample size 50U, but =maller than in sample size 2

19%1 255 and 4017%: BILS estimates in sample size 100 have

LA}

o

&

1

il
n

greater than 1n sample size Zd, but smaller than in zample slize
oU. The variances of 20(87%) 253 and 18(78%: 3ILS estimates
have decreased with increase ir =zample size. The ramaining
estimates have slightly higher variances in sample size 100 when

and GILS

n

compared to sample size 60. The t values =f both 250

estimates are significant.
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Table 1V reveals that while one Z5L5 estimate of exactly
1dentified equation has i1mproved with increase in sample size,
cne GILS sstimate has worsened. UOne Z5L5 estimate and one GILS
estimate of equation I has improved with increase in sample si:te.
While one SILS estimate of equation I has deviated further from
its true value 1n sample size o7, it has i1mproved i1n sample size
{00, One ISLS estimate or the same equation on the other hand,
has come closer to 1ts true value with increase 1n sample
size.The deviation of the IG5 estimates of equation 4 li1e 1n the

me frequency ~lasses 1n samples sizes 0 and 100, one GILS

n
11

estimate of equaticen I in sampie szize ov, however, has become
gqual to i1ts true valuve. A scrutiny of the three sample sizes
d GILS estimates have a3 tendency to
ti1ve trus values with incrsassze in  degree

£ over-identification. The bias or 41473, ZELS and (¢4

4]

51L3 estimates decrsase with increase in sample size and that of
8:+33% I5LS and B1IZk) SILS estimates increase with increase in
sample size. IZ194) 2615 and 4718L: 5ILS estimates 1n sample size
10 have smaller bias than i1n samptie size 20 and greater hias
than 1n sample size o0, 2:13%) 2503 and 1'4% BIL3 estimates in
sampie size 1« have bias greater than in sample <size IO but
=maller thsn in size o). while the t values eof bothk 2505 and
zil5 estimates are s:gnificant, the variance of

18{758%) 2iLE estimates decrease with ircresse 1n sample size.

8.23%s I3L35 and S(ZI/) GILS estimates in sample <cizce 10 have
slightly higher variance than in sampls size &2 but esmsller
variance than in zample size Z0.
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we zhall now anzal
a

e models consisting o+ five equationz snd ten
2M0genovs variap

\,I
iapies, the laszt of which is the constant.
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Tne first mode: of this si-e represented bv Table V reveals that
there has not been any i1mprovement in the 25LS estimates of the
exactly 1dentified equation with increase i1n sample size. Though
the 5:L5S estimates of the equation are the same as the 5.3
estimates 1n sample size 20 and 60, one estimate has improved 1in
the largest sample size. Rlthough the magnitude of deviation of
one estimate of equation I derived separately bv the 2I5LS and
GILS metnoos has lessended 1n sample size o, 1t has registered
a rise 1n sample size 100, 5.8 method has given better
estimates for equations 5 and 4 than the GILS method. we also
<ind that one I3.5 estimate o+ the largest degree over-identified
squation has worsened in sample siz2 40 when compared to that in
sizce 20, but i1ts deviation has been zonsiderably reduc=sd 1n the
largest sample. & GILS esstimate of the equation, on the other
hand, has shown improvement with 1ncresase 1n sample sice. The
model is not serv conclus:se as regaros the effect of degree of
over—i1dentirication on the parameter estimates of +the eqguations
of the model. while the bias of [1+Z3I1% 2505 and 1IZ:384 GILS
estimates have decreased with incr=ase 1n sample size, that of

[

15345 Zas and 1130 GILS estimates have 1ncresased wit

T

increase in sampie size. OF the remaining estimates, the bias of
¥ I35 ang 4417%r GILS esrimares  1n sample size 100 are
smaller than in samplie size 20 but greater than in sample size

e
&0, and that of 3.15%: 2815 and 7(I1%.) ZILS =stimates are greater

than 1n sample size 0 but smailer than In sample site swu. The
varlances of 777w L5L3 ectimates and IZisgh: GILS =sstimates
have decreassd with increass in zample size and that of S:2Za%.

21LS estimates have 1nCrSasSea wWitTh 1NCrSASe 1N Sample Size. The
remaining I5Ls a2nd SILS estimates hz.e slightly nigher variances
in sample size iww than in size 460, The t values of both ISLS

and GILS =stimates are significant.
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Table VI reveals that though the deviations of both I5L5 andBiLs
estimates of equation 1 lie in the same frequency classes, an

increase 1n sample size has, however, worsened one estimate. The

GILS estimates of equation Z 1n sample sice 20 are better than
the Z&L5 estimates. Though two parameter ecstimates

computed separately bv 25LS and 6ILS methoo, one each of
equations 2 anmd I have worsened in sample size 640, their
deviation from the true value have lessened 1n sample size 100,
The magnitude of deviaticons of the IS5l =sstimates of equation 4
are smaller than the 0lLS estimates For all sample sizes. While
=

one ISLS estimate of equation 3 in =zample =size 40 has become

equal *to 1ts true value, it has recorded = siight deviation in

sample size Q0. Twe ©ILS estimatesz of the same =qust:on on the
other harnd, have improved with increase in zample size. Higher
degres of over -~ identification seem +o have favourable effect on
both 2515 and GILS estimstes

es, The bias of 10(Z%) Z3LS estimates
and Yi1zé4%r QILS estimates have decreased with 1ncrease 1n sample

sice, and that of 2:3%) 5L and ~:I1,+ SILS estimates have

increasea with increase in zample size. 11-22%: IS50S and 1! ZIn
5IL> estimates in sample size 10w have greazer bias than in
sample size Su but smailer bias than in =ize 20, and +hat of
another 11:ZI% I5L5 estimates and 7'21%: GILS =2etimates in  tne
sample size {00 are greater than in sample size 2¢ but smaller
than in size &, while the <t wvalues eaf beoth I35 and SILE
estimates are significant, the variances of 33.%7%y I5L5 =znd
1

i
17d%e BILS =stimates have decre=asad with irmcr=as

J
W]}
]

g in samp
sire. The remaining estimates of both the methods bave greater
+ariances in sample size 100 than in sample size 64 but smaller

=)
variances than in sample size 0.
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Table VIII shows that there has been no improvement _in either
Z5L5 or GILD estimates of the exactly identified equation with
increase in sample size except for one parameter estimate in
sample size 60, the z8LS5 estimate of which has .become equal o0
its. true value and its GILS estimate has recorded a negligible
deviation. Though the magnitude cf deviations of two 25015
estimates. one eacn of equations I ano 4 has increased i1in cample
size 46U, their magnitude have decreased i1n sample size 100, The
GILS estimates of equation Z has however, improved 1n sample size
e but worsened in  =ample size 100, There has been no
improvement in Z5LS estimates of equation I and GILS estimates of
equations 3 ano 4 with increase 1n sample size. The Z5L5
estimates of equation 5 are better than the £ILS estimates as the
magnitude of deviations of the Fformer is smaller. As the degree
of over—identification increases, the magnitude of deviation of
both Z3LS and GILE estimates from their true values decreases.
while the bias o+ o'iBn) Z5L3 and 71274 BILS estimates decrease

with i1ncrease in sample size, that of 7(21%) Z5LS estimates and

dt

(277 GILE estimates increase with increase in sample size.
Sample size 1w has bias of 11.3Z.; ZZ5LS and 100Z%4) BILS
estimates smaller than in sample size 20 but greater than in
sample size o0, and that of 10:2%%) 5L estimetes and o&(17%

GILS estimates greater than in sample size 20 but smaller than in
sample size &0. Both 25L5 and 5iLS estimates heve significant t
values. The variances of Z5{(85.: 2508 estimates and Z&182Z%) GILS
estimates decrease witn increase in sample size. BSample size 1w
has 5:31%) 255 and éui8%s BILS estimates with variarsces greater

than in sample size 60 but smailer than in sample size 2o,



we shali now discuss models coneisting of six equations and nine
exogenous variables, the last variable being the constant

25LE
Degree of +, 001 t.uL ot.1 o+ +L +6 0 =% Totad
over-iden 1o to to to to to to treq-
titicat. toul +.1 tl +5 6 +- 410 uEncy

G i z - " ~

1 1 z N - =

Z L L L i -

M R z &

4 3 2 ol

- . N -
GILs
iegree o+ +.008 v gL a1l +r D +a +5 0 Tptad
aver-iden to to o to to 1o to  freg-
Tificat. .0 ta +1 oA %+ L uency

0 2 N a &

i : < o< 1 B

< - Lz L ;

- o 2 1 &

4 N z 5

= . z R

Number ot Samples @ ou

ZoLd
Legree of TLUUL rL0L .1 . L 46 +% Total
over-iden to to te to te to to freg-
tirticat. T04 r.l L +L 6 #5410 uency

¢ 1 >z N “

1 B 8

2 >z i 3

3 r 1 &

4 PR o

o 1 1 K 4

60



\Tanlie 1z cont o

begree o+t + 001 4,01 *.d " 4
over-iden to to Yo to to to
Tifizat. +,004 .4 .1 :

&£
-
LIS 5 QI 3

L 4 :.

- . 2 L s
+ B z =
5 - L L -

RUMDRer o= hamLiecs @0 U

J200
vagres o+ wouud e 0 w01 el T o s Tatad
over-iden to tr to to o o te ereg-
Ti+1IaT, .0l +. 1 e S L N N DU T T
g i) Z . K -
- = - -
N .l . &
- - - - -
——l - = -~
) : . s
A - -
Dius

1t i _ “_, i et
4 1 : 4 4 E‘
Z - - Z L i
: B - L &
a T s
p i Z =

61


file:///TaDle

Tabie IX shows that there has been neither anv improvement in the
2508 estimates nor in the 5ILS estimates of equations 2,4 and o
with increase in sample size. The frequency distribution of the
deviation of estimates from their true values continues to be 1n
the same cliasses fo~ all sample sizes. while there has been no
improvement in the 25L5 =estimates of the enactly identified
equation with increase in =ample size, the deviatior of the GILS
estimates are in the same clzsses as the I3LS5 estimates except
for one estimste of the =mzllest szarple which has become equal to

&
ite true value. The devisztion of GILE estimstes of equetion 2

[44]

have remained in the same classes for all sample sizes, one 505
estimate of tne equation hos worsened in the largest sample.
While one HILS estimate of equation S has worsened 1n the largest
sample, one 5.5 estimate has re-orded = =slight de.ietion in
sampie size 60 but has become equal *o its true .alue in sample
size 100, MmN increase in the degree of over-identificat:on seems
to cause lesser deviation in the estimates derived bv the Iwo
methods. While the bias of 17:44% 255 and :0:26ks BLLE

1
estimates have decresased with incresse in sample =si1ze, that of

A}l

13133%)) Z5LS and  I13(T2Y)  SILS  estimates  have increassd with

increase ir sample sice. The bizz of 31&.' Z5L3 and 6(13., GILE
estimates in sample zize 17 are greder thar in sample size &¢
but s=maller than in =size 20,and that of 6115nr S0LE 2nd S(2!17)
5il5 estimates are greater than in sample size o buy smaller

than in size o0. BSoth IJSLE and SILS estimates have sig

n ) OILS estimates
have decreased with increase in zample size. 2(5%+ Z5LS and
11Z.3.) GiLS estimate in sample size 100 have greater varlance
than in sample size 60 but s=maller variance than in e
Zv. The variance of 1L(Z.3%' GILS estimate have increased with

increase in zample size.
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Tabie x1 reveals that there has been neither any improvement in
the Z5L5 estimates nor in the 5itS estimates of equation 5,4 and
3 with increase in sample size. The frequency distribution of
the deviations o+ both IS5LS end CILS estimates of the evactly
identified equation is the same in sample sizes 0 and 1vu. ine
Z5Ls estimate =nd one CILS estimate of the eguation has howsve:,
true value in sample size é6u. While one 26LS

estimate has devizted furtner from ite true value ir the larger
les, one GlLS estimste of the zame szquation has improved ir
sample size 60 but the size of its deviation hss increased in
1 timate of eguation & has become
equal tc ite true vslue and there has been a reductien in the
cize of deviation of ancther sstimate of the same equatien ir the
zize., Ths parametersaof the came equaticn  when

ILE pethod, hszs made two sstimetes, one ezch ar
ective truesalues, =nd
00  wher compared to
that in  semple =ize 4%, Higher the degree oF
t er the 53 and GILS estimstes. The

9(23%; CGile estimates have decrezzed
¥4

i
bias of 14(36%

with incresse in szample size =nd thet of 7(18%) ZELS and 10(2
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Modele consisting of <ceven equations and eight erogenous
varianies the 1zgt variable being the constant wilil now be
discuesen.
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The first model of this size represented by Table xlli shows that
the magnituoe of deviations of some ZELS as weill as some GILS
estimates from their respective true values is verv large. They
li2 in two, three and four digit classes. Tne freguency
distribution of the deviaticns o+ 2505 estimates from their true
values of the last three equations has remained the same for all
sample =sizes. While the freguency distribution of the devisation
of GILS estimates of eguaticon 3 and 7 has remained the same, one
estimate of equation & has devisted further awsv from its true
value in sample sizes &0 and 100, We also find that two IZISLS and
two 51LS estimates,; cne each of esquations 1 ang 4, have worsened
with increasze in sample =size. while two 25LS estimates of
equation 3 have improves in sample sice 100, three 51LS estimstes
of the eguaticn have worsened in the largest sample . Bothk 25

and olLs estimates have a tendency to converge to thelir
respective  true values with increase in the degree of
over—identification. 12(34%) 25LS and 3(9%) BILS estimates have
bias decreasing with increase in sample size: 20(57%) 2SLS and
Zz(63%) GILS estimatzsz hsve bilas increasing with increase 1in
sample size; 3(94) 25LS and 411X GILS estimates have biss
greater in sample size 100 than in s=mple size 60 but smaller
than in sample size 20: and 6174 BILS ecstimates in sample size
100 have greater bias than in sample size 20 but smaller bias
than in sample size &O0. Both 2SLS and GILS estimates have
significant t values. Th= variances of the estimates are in
generai very high (of three or four digits) and that of only
15(43%) 258L.5 and 9(26% GlLS estimates have decreased with

increace 1n sample size.
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Table XvI shows that there has not been any improvement in the
25LS estimates of equation 2, 3 and 3, and GILS estimates of
equations Z. 3 ana &, OGne 25LS estimate of the exactly
identified squation in sample sizes 20 and 60 has become =2qual to
its true vaiue but the estimate has deviated siigntly in sample
size 10v. Two GlLS estimates of equation 1 have worsened 1n
sampie sizes 6¢ ana 10G. whiie the frequency distribution of the
deviation of zZ5L3> estimates from their respective true values
is the same for the equations 4, 6§ anc 7, cne =2stimate of =ach of
these three equations has worsened in sample size &0, Agair we
finag that two GILS estimates of equation 4 and cone GILE estimate
of equation 7 in the largest sample size has worssned when
compared to the sample sizes 20 and 60. one GILS estimate of
equation 4 has improved when compared toc that of the smallest
sample size. The =stimates computed by both the methoas have a

tendency to come closer to their respective true values as the
degree of over—identification increaces. I{EFAY  25LE and
1O 2ZF4) GILE estimates have bias decreasing with increaze in
sample size; 7iZdA) Z25L3 and 14 (40 BILS estimates have bi
increasing witn increase in sample size; 81234y z5LS5

31LS estimates in sample size v have greater bilas than in
sample size 69 but smaller bias than in sample s

1

v2uky ZS5LS and 64177 GILS estimates in sample =size 100 have

~

greater bias than in sample size Z0 but smaller bias than in
sample size &0. Whiie the t values of botn 23LE and GILS
estimates are significant, the wvariances of 3I2:.94%; 26LS and

25 (63%) SILE =stimates have decreased witn increase in sample

size. The variances of remaining 3(&%4) 255 and 6(17%) 31LS
estimates in sample size 10u are greater than in sample size 60

but smaller than in =zampie size Z0.
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SUMMARIZATION OF RESULTS

In the previous chapter we have discussed at length the behaviour
of estimates of eractly i1cgent:fied and over—identified equations
of different degrees computed by the 25L5 and GILS methods 1n
three different sample si1:z2s. The study has however been
restricted to correct specificat:ion of the model. The behaviour
of estimates i1n the mics—specification case has been isft out from

the purview of our stuoy

In the course of cur = deriments., we have found that some of the
parameter estimates 1n the acifrerent sampies have become negative
when their true valuss are positive. This may be duese to the fact
that the mean of the ervrors 1n tne randomly piched samples 18 not
zero as has been assumed 1n the universe. I+ the sample ervor
deviates further away from i1ts universe mean which 1= zero. there

1s a possibility ef a change i1n sign of the estimates.

For the purpose of summarisation of +indings we shall consider
the four different-sic-ed models separatelv.

& survey of the models consisting of four eguations enc eight
expgencus variables., the l1ast of which 1= the constant, reveals
that the parameter estimatezs of <the equations ccmptrising the
first model derived by the IZ5L5 and GILS methoos separately not
anlv come closer to their respective true values with i1ncrease in
the size of the samples., but also with 1ncrease 1n  aegree of
over—identi+rication. That thne estimates get better with i1ncrease
in the degree of over—identitication can be seen 1n all three
sample sizes. The second moasl which has been constructed by
cnang:ing the exogencous variable matrix and retaining the
enaogenous variable matrix or the first model shows that although
some of the estimetes computed separately by the 25L8 ano GILS
methods have deviated further away from their respective true
values with i1ncrease 1n the degree of over—identi+ication., the
magnitude of deviations of some GILS estimates are larger than
the 25LS estimates. The +third model constructed using the

exogenous variable marrix of the first model but changing the

84



endogenous variable matrix shows, when computed by the 258
method, that the +frequency distribution of the deviation of
estimates of the over-identified equations from tneir respective
true values 1s the same when the number of samples taken are 20
and 100, This indicates that there has been no 1mprovement 1n
the estimates with increase in the size of the sample. Thne
ectimates however, have a tendency to converge to their +true
values with aincrease 1i1n the agegree of over—igent:fization.
Wnen the oIlLE methoo 1s usea we find that some of the estimates
of nigher degree over—ident:ified egu ations in tne iargesc sample
s1me nave worsenec compared to these i1n the smallest sample size.
The +ourth model, constructed using the cCchanged exXogenods andg
endogenous variaple matrices of the second and tnirc models shows
that the 2515 as well as Gicd estimates come closer to their
¢ espective true vaiues with increase 1in the agegree ot
over—identification and 1n the increase of the number of samples
taken. 0On an average wefind that while 34% Z5l5 estimates have
bias decreasing wiith increase i1n sample sizte, 5% GILS estimates
nave pias tolliowing the same pa~tern. 0% of poth 25.5 and GILS
estimates nave bias i1ncreasing with increase 1n tne =izte o the
samples. OF the remaining estimates we +fing tnat while an
average of 1. Z25L5 estimatres have greater pieas 1n sample size
1o when compared to thase 1 sampie size o0 burt smaller bias
than those 1n sample sice 20, only 1534 GILS estimates nave

penaved in the similar manner. Agsin we find that the bias of

15% 28L8 ano 0¥ SILS estimtes in sample site 100 are greater
than those i1n sampie size 20 but smaller than those 1n sample
=i-e o0. On an average. 74% 515 and 6&67n GILS estimates have
variances decreasing with i1ncreasse i1n sample size. The t  values

of both 2515 and GILS estimates are signiticant.

The first model, of the group of models compraising of five
equations and ten exogencus variaples, shows that the freguency
distribution of deviation of 2858 and 0ILS estimates from their
true values are same tor equations 1 and 2 in sample size 20, and
for all the eguations of the model when the number opf samples
taken 1s 60C. The 25L5 estimates of the last three equations are

however, better than the GILS estimates when the number of
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samples taken are 20 and 100. Some of the 6GILS estimates of
equations 1 and 2 in the largest sample are better than the 25L%
estimates. We also find that two 255 estimates - one each of
equations 4 and S and Ffour GILS estimates - two estimates of
equation 1 and one each of equations 4 and © have i1improved
with i1ncrease in sample size. The highest deqgree over—identified
equation has estimares wcomputed by both 25L% and GILS

methods. witn very small deviations. Tne second model reveals

that botn 2515 anc GILS estimates have the same freguency
gdistribution for the s<actly 1gentified eauation. while come
of the estimaTes o, Lhe over—ident:itiec equations, aer i vec

oL the two gifferent methogs. nave worsened 1n samble =ize o0,
thev nave recorded :essEF deviations i sample size 100, «@gsin
we Find that. whiie one 28515 estimate has pecome equal To :1ts
TFUE VAiUEe 1N Samp.e =1I€ o, one bILS estimate n2s  i1mprovecd
With 1ncrease .- amplie siIte. in general., +he estimates get

better as tne degree o©oFf o0over-identification 1ncreases. The

third moodel shows that tne freguency distribution of 2585LS and
1L estimates 1= same except for equation 4 i1n sample size 20
and eqguation - 1in sample sice 100, where one GILS estimate has
recoraed iesser deviation than the CZ5LE estimats. in sample
zire &0, we fino that whaile =5LE metnod has given bpetter
estimates +or equationz 1 and 3. 6Ivd method hes given better
stimates +or tne nighest degree over—identified eguation.
Except for two estimates of equation 4., both 255 and GILE
estimates neve a tendency to come closer to tneir ftrue values
with increase 1n degree of over-identification. The last moael
of thie si:ze reveals that tne freguency distribution of
deviation oFf 253 ang o©OIiLS estimates 1s the same for ail
sample =zizes. As for the over—identified eguations, we find that
GILS gives better estimates wnen the number of samples taien 1=
60 and 25LS gives better estimates when the number of samples
taken 1s 100. That the estimates come closer to tneir respective
true values with i1ncrease 1n degree of over—identitication carn pe
seen best 1n this model. On an average we find tht Zox Z5LS ang
28% BILS estimates nave bias decreasing with i1ncrease 1in sample
si1ze: 21%Z 2Z5LS and 22% 6ILS estimates have bias 1ncreasing with

increase 1in sample sice: 24% 25LS and 254X GILS estimates have
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bias greater in sample size 100 than 1in sample size &0 but
smaller than in sample size 207 and 294 25L8 and 2ZS5% BILS
estimates 1n sample size 1390 have greater bias than in samole
s1ze 20 but smaller bias than i1n sample size 60. While pborh 25LE
and BILS estimates have significant T saiues., on  an average
88% 28LS ang 794 GILS estimates have variances decreasing

with 1ncrease 1in the size of samples.

The first of the four si1x equaticon models shows that tnere has
been no i1mprovement in the IZ5L% and the GILE estimates with
increase in sample size e::cept taor  the last eguation of  the
moael. winiie two I5L5 estimates ot the nighest gegree
rtified equation nave improavea with 1ncrease 1n sampble

—_—

o olis sstimates nave come cioser to their true values 1n

ie si1ze o0 but reccraoeg 1ncrease 1n geviaticon 1n sample size

o

IS0, The rreguenc s dist-ibution orf pornh Z8LS and GIls estimates
of eguarticns —.4 and T 1s tne same. Bortn 5.5 anc SILS esrtimates
have a tenaoency to come Zloser o their true waluss wizth
increase 1n the aegree of cver—identifrication. Th

model shows that the magnitude of geviation of both IS5 and
QELS 2stimates of Lhe various eguations 1= the same wnen ne
sampie s1IS 1S 10 e¥cept oFf squation 4. we alspg +firg tnat
some 2stimates have deviatzsd further awayvy from tne:- true vsalues
sven wnen ne IJedree of over—i1denti+1Cation 1ncrsasas. Wwhnile
Some Bestimates have 1mproved with increases i1n sample size, some

have worsensd. The tnird model resveals tnat while tne 25L8
t

estimates of tne 1ast eguation are petter —han the GILS estima

- - —-

wnen The "wmoer of =am 25 —aran ars Lut andg 10, cne GiLs

[n}
b

estimate oOf tne =guation has become egual Lo 1T = trug  vaiue  in
sampie size &S, Eveept oY eguation I 1n samble sizes IO and el
ang equation & 1N ail sampie sites, the frequency distripution of
both Z5LS anag GILS sstimates are the same. we find that botn
25L5 anc 5ILS estimates have a tendency to converge to tneir true
values with 1ncrease 1in the degree of over—identification. The
fourth modei shows that the magnitude of deviation of some GILS
estimates ot over-—identified equations i1s smaller tharn thnat of
the 25L5 estimates. But 1n the case of exactly 1i1centified

equation., 25L5 methoa has given better estimates. wWhile some or
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tne sstimates computed by tnhe two different methods have warsened
with i1ncrease in sample size, the estimates seem to deviate less
with 1ncrease 1n tne degqree o+ over — i1dentification 1n all

—-—— e, — s

sample sizes. On an average, _-7% 25LS ana 274 GILS estimates have

oias decreasing witn 1ncrease 1n sample size: 18% 255 and 3%

GILS estimtes have Dl1as 1ncreasing witn i1ncrease 1n sample size:

0% Z5LS and 25N SILS estimates have greater bias  in sample
si1ze 100 tnan i1n samole sice &0 put smaller bias than i1n sample
size 20 and V4 Z28L3 ang 6k BILS estimates nave greater bias  in

sample site 1w tnan 1n sample sizTe Jv put smaller bias than 1n
sample size o', While the estimates have s=ignificant t vaiues,

SBZ  25LS ang F9% CiLS estimatres have varliances gecre2sing with
n

Uf The +our seven SequaTtion modeis, the fivst one reveals that tne
magnituge of gewviation of some 25L5 and GILS estimates of
acuations LI ang C are very high. Tne 8 estimates of thesa

=5
equations are nowever petter tnan the GILS estimates. Wnile scme

of the GILS esstimates of equations 4.2 and & have smallier
geviations Tnan the 25L5 estimates., the estimates of the
iast squaticn are better wnen comoutsd 5y the Z5LS  methoag. we

fina tnat poth ZSLS anmg GILS estimares nave come closer to TN

-y~
-

r

e
Tue values with i1ncrease 1n gdegr2=s of ow2r i1dentification. T

second moael reveals tnat wniie a 0iLS estimate of sguation 7 1=

better tnan the S5 estimate 1in sample =si1ze 10, 1t nas
geviated further away from tne true value in sample sizes suv ang
1wl maring tne 2515 2stimate petter. When the number of samp.es
taren 15 10¢ we ving tnat 2505 gives op2tzer estimates for all
SGUATIONS e C20T TOr ILwo ovar—ident:ifies sguaticns o degres four
and five The freguency distripution of geviaticn of
estimates of tnEse two equations 1S the same when estimatea ov
thne 25LS ana the GILS methods. Altnougn some of the 25LS
astimates have impbrovea with increase in sample sice, some

GILS estimates have deviatee furtner away from their true values
in the largest sample. both Z5L5 ana GILS estimates have a
tendency toc come closer to their true values as the degree of
over—identification i1ncreasas. The third model shows that

tne frequency aistribution of deviation of both 25LS and GILS
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@stimates of equations S5 and 7 1s the same 1i1n the different
sampie sites. While some GILS estimates of the exactly
1gentitfied equation are better than the 25185 estimates, some
255 estimates of equation 2 have lesser deviations than that o
the GILS =stimates. One sstimate of the last equation compute
ov the ZSL.8 and GILS metnoc nas improved 1n sample size 6U  but
recorged an 1ncrease 1n geviation in sampie size 100, Thoug
some "S5LS anag GILS estimates of the mooei have worsenea witn
increase 1n sampble site, 1n general the estimesres  computed b

poth tne methods nave a tendencvy to converae to their true values

-+

tre aesgree of over—iderntificartion i1ncreases. Ine last model

iy
U

i}

of thnis Jroup shows that 1n tne case of tne evwactiv  1gentiftiea

equation, 5% metnco gives better estimates than tne S5Ics

metnoad. he freguency distribution of I5L5 and 5ILs estimates of

agquations | ano Z 1s the =zame +or ail =ampie sizecs. wnilie one
—oL3 estimate of the 1last eguation has improvec  witn

increase 1n sampbie sSizZe, org GilS estimate nas 1mproves  1n
sampie Sie 60U DUt worsened 1n sample size 100, we fing  tnat
some o+ tne estimates, aerived by the TwWo difrerent
metnoas, nave  1Mmprovea wilth  increase 1n Tne gegree of
over-icentitication and sample size. UOn an average. Zox  I5L3
ang 9% ZI15S estimates nave Dl1as gecr=2asing  With inCrease 1n
sample sizes; 4% 55 ang 4°% GILS 2z 1manEs nave S1as
INCFEasing W1th 1ncrease 1in sample size: 194 Z5LE ano 0w Sils
=STiMAates have grzater bias 1n samplie size oo tnan 1n  samcis
o

si1zZe & Dur smaller biss Ttnan 1n sam

Ttnan in sample size 0 but smaller oias than in sampbie siz=2 o,

ne © s2iues of botn I3L> anag GILS estimates of tne moagels  are
Si1gni+viCaNT. when ar av.erage of variances of estimates of
2i1 -ouwr nogels 1s taren 1t 1S found thart 89% ~5L5 and s9%

esTtimates nave variances decreasing with 1ncr=zase in sample size.
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saluss 25 tne number of samples taken 1= increazed from 20 to 64,
en & reduction ir the magnitude of deviation of

theze sstimates a=  the number of samples taken 13 Ffurthesr

incvessed to 100, The magnituce of deviation of sSome  2stimates
Sepm their re=saective trus values  hawe  also beso found to
increase with 1ncrease 1n sampie sioes. This betavicur of both
758 and IS estimates mas bs dus to thse Ffact that when  we
generste rETIom namperes the welass o <re majority are aroung ine
MESIN and ~Sk L S1USS 28 OUITS2 —ar away «+I7 thg mgz-, Eo  wrer
FEMSOm SEmoLss 3re ftaten TUom Thess rancocmly gesnerst=s numberes.

| S -_— - - - - " S — p— - 1 g -t
thgre 1= = c-oEzibilite that 10 zoms szqples, a f8W vsiues  guiTE
LY = e o= = = s Sows bhoor coioctel Barh JS.Z =-g ST
axady TIrom T Mmeahn wSaives 1avs oOBon 2 zCLed. =t ——— 2O TilD
estimsL=2s hReve  1n ISNEr 3. = tanderc.s to caonvergs it toeRiv
. R
FEsSpeil .S v os agluss =3z tnge desgrEs o+ oSyer-—icertoricstion

It 1z to £e noted that fool-orsof jeneraliisation CcancT o2 2ore
DT LTE CEE1Z o Morzs Za-lg meEthoc.  Trnis 1= pecsvsEe the mertroo
ZIEZ SCT 142 TRE I0.® LrD03II.:T S1STCI1Iotish of the  a2stinartza
CUT FaTh8Y &7 EBMplYlos. eITivets of trsT gistviDutIion.

Tne veszs2arcr pas beEen conducises wsing  only  the correct  mogeil,
TMST 13, UEINZ apriorl FesivicIiIns tnat correctly asscribe e
artifizisl structure that nas besr ussg.  The beshaviour of 4ne
estimates 1n TRE MIS—SpECl¥isc csss= hss peen lect out f-cm the

When a mcdel 1= mis—specified., some endogencus variables may be
irrelevant or some relevant erogenous variables may be missing or
1t may be a case of both missing xogenous and irrelevant

endogenous variahles. Mis—-specification mav alsoc arise due to
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