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Theoretically Proof of the Efficiency of the GLSE with Com胴

pare to the OLSE of the Parameters for the Specific Form of 

Heteroscedasticity 伽t is， σ？＝ σ2X7 with 呂X7== n

Md. Sharif Hossain 1 > 

Abstract 

The pr incip al p ur p ose of this r esear ch is to show theor etically that the gener alised least squar es 

estimator s (GLSE) ar e mor e efficient than that of the odinar y least squar es estimator s (OLSE) of 

the p ar ameter s  for the sp ecific for m of heter oscedasticity that is, err or var iances ar e pr op or tional 

to the squar e  of the indep endent var iable with the additional condition that sum of squar es of the 

obser vations of the exp lanato昭 vaniable is equal to the number of obser vations that is， 呂X7 ニ

n, wher e， “X” is the exp lanator y var iable and “ n” is the total number of obser vations. 

Mor eover , the p ar ticular for m of heter oscedasticity has been consider ed for a sp ecific linear 

r egr ession equation without the inter cep t ter m  imp osing the additional condition. In or der to show 

theor etically the efficiency of the GLSE as comp ar ed to the OLSE of the p ar ameter s  for the 

sp ecific for m of heter oscedasticity with the additional condition, we have to der ive some imp or ­

tant pr op er ties of the OLSE of p ar ameter s  for the sp ecific for m of heter oscedasticity with the 

additional condition that, 呂X7 ニ n.

For emp ir ical ver ification of the theor etical constr uct of this r esear ch, a set of r eal data on the 

total collections and collection of bound jour nals for 45 libr ar ies in B angladesh for the year 1995 

has been used. The r ationale behind the choice of the data set for the curr ent p ur p ose is also 

delineated. 
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1 I ntroduction 

Econometric model building is ba sed on some crucia l a ssump tions. One such a ssump tion is the 

a ssump tion of homosceda sticity. However the a ssump tion of homosceda sticity ma y not rema in 

va lid in ma ny p ra ctica l  situa tions, pa rticula rly when one dea ls with cross-section da ta . Thus the 

p roblems a ssocia ted with heterosceda sticity a rise. It is well known tha t the viola tion of homos­

ceda sticity in regression model results in impa iring the p rop erties of the pa ra meter estima tes. 

Now dep ending on the form of heterosceda sticity, p rop erties of the pa ra meter estima tes, testing 

p rocedures a nd estima tion techniques etc differ. 

With resp ect to testing the p resence of heterosceda sticity a nd estima tion of the heterosceda stic 

model a lot of works ha ve been done. Now, for the testing p rocedure, one ca n refer Ba rtlett(1937),  

Goldfeld a nd Qua ndt(1965, 1972), Glejser (1969), Sp ea rma n’s Ra nk Correla tion test (1972), Ha rvey 

(1974, 1976), B reush-Pa ga n  (1979), White (1980), Ha rvey a nd Phillip s (1981),  Engle (1982) etc. And, 

a lso for estima tion of the heterosceda stic model, one ca n refer to Thiel (1951, 1971), Pra is (1953), 

Pra is a nd Houtha kker (1955), Pa rk (1966), Ka kwa ni a nd Gup ta (1967), Hildreth a nd Houck (1968), 

C.R.Ra o (1970, 1972),  Kmenta (1971), Theil(1971), Goldfeld a nd Qua ndt (1972), Amemiya (1973), 

Froehlich (1973), Ha rtly a nd J a ya tlla ke (1973), Ha rvey (197 4), Oberhofer a nd Kmenta (197 4), Ra j 

(1975), Ma gnus (1975), Amemiya (1977), B rown (1978), Jobson a nd Fuller (1980), Ba ttese a nd B ony 

Ha dy (1981). Ha rvey (1976) a lso develop ed the estima tion technique for a utoregressive condi­

tiona l  heterosceda stic (AR CH) model a nd estima tion technique of heterosceda stic regression 

model with correla ted disturba nces ha ve been develop ed by Dhrymes (1971), Oberhofer a nd 

Kmenta (197 4), Ma gnus (1978). R ecently in the field of Time Series Econometrics, genera lized 

a utoregressive conditiona l heterosceda stic (GAR CH) model ha s been develop ed a nd ma ny 

resea rchers ha ve a lso pa id their a ttentions. All the testing p rocedures a nd estima tion techniques 
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reffered to above differ among themselves depending on the form of heteroscedasticity. Like­

wise, properties of the parameter estimates also depend on the form of heteroscedasticity. In 

this paper, it is very much important and interesting to show theoretically that the GLSE are 

more efficient than that of the OLSE of the parameters for the assumed form of heteroscedas-

出ty 伽t is， σ？ ＝ σ2X1 with the additional condition 出at， 呂X2i ＝ η To show 山oretically of 

the efficiency of the GLSE with compare to the OLSE of the parameters for the particular form 

of heteroscedasticity with the additional condition, it is very much important to derive some 

important properties of the parameter estimates for the specific form of heteroscedasticity with 

the additional condition that, 記 X2i = n.

One of the main concerns of this paper is to review critically the works done so far regarding 

heteroscedastici ty. 

Finally an empirical investigation in this regard has also been provided in this paper for a given 

data set. 

2 Mean ing of Heteroscedasticity 

In this part we will present a brief overview of the underlying concept of heteroscedasticity. 

Let us consider the general linear regression model of the form, 

where, 

where; 

Y ニ X/3 ＋ ε

／ 五 ＼ /1 Xu X21 ・ ・ ・ Xk1\ ! /Jo \  ／ ε1 \ 
I Yi \ I I X12 X22 ・ ・ ・ Xkz \ I /31 \ l ε2 \ 

Y = I ・ l ; X = I ・ ・ ・ ・ ・ ・ ・ ｜ ； β ＝ ｜ ・ ｜ ； ε＝ ｜ ｜ 

\ Ynl \I X1n X2n ・ ・ ・ Xknl \(Jkl ＼ 白 ／

Y denotes the ( n × 1) vector of the observations of a dependent variable, 

X denotes the （ η × （k + 1))  matrix of the explanatory variables, 

/3 denotes the ( (k + 1） × 1) vector of unknown constants, 

ε denotes ( n × 1) vector of the stochactic disturbances. 

The following are the usual underlying assumptions of the model. 

1 . ι is normally distributed for all i ( i = 1, 2 ，…凡）
2 .  E（ ι） ＝ σ2 : for all i. 
3 .  Var( €i） ＝ σ2 : for all i. 

(1) 

4 .  X is a fixed matrix with no stochastic regression. X has a full column rank (no perfect 

multicollinearity). 
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5. E(X，εJ = O : 

6. Cov（εz，εj) = O : for j宇j.

Accordingly we can write, Ei � NID(O，σ2). 

We note that we shall refer the model given above as the general linear model untill and unless 

some sp ecific form is mentioned. In OLS method the errors are assumed to be distributed 

indep endently with zero mean and constant variance. However, in many economic studies, 

sp ecially in cross-section or micro-economic analysis, the assump tion of constant variance may 

not valid. In this situation the p roblems of heteroscedasticity arise. 

Now, heteroscedasticity may arise with correleted or uncorreleted errors, whose structures are 

shown below, 

り Heteroscedasticity with no autocorrelation; 
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i i ) Heteroscedasticity with autocorrelation; 

／ σ？ 
l ρ1σ2σI 

Var（ε） ニ ｜

＼ρn
-

lσnσ1 ρn
-

2σnσ2 

ρ1σ1σ2 

σ2 
ρ2σ1σ3 ・

plσ2σ3 ・

・ ρnー1σ1σn \
． ρn 2σ2σn \ ． － － 
． ． ，  

・ σ7z I ρn -3σnσ3 ・

In either case, heteroscedasticity may occur p rincip ally in the following two forms; 

1 Multip licative form: 

σ？＝σ2 Zf; (L ahari and Egy, 1981), where δ measures the imp ortance of heteroscedasticity，σ2 is 

the p rop ortional constant, and Z ’s are variables which are resp onsible for heteroscedasticity. 

A general rep resentation of the multip licative form of heteroscedasticity is as follows, 

log（σ九）＝log0'2 十 δ1log(Zi1） ＋ ….+ oklog(Zik) (2) 

2 Additive form: 

σ？＝ α 十 bXi + cXう； (Goldfeld and Quandt, 1972), where a, b, and c are constant, b and c measure 

the imp ortance of heteroscedasticity. Xi be the exp lanatory variable. 

A general rep resentation of the additive form of heteroscedasticity is as follows, 

σz
i ＝ α。＋ a1Zi1 ＋ …… 十 仇zik ; where; zik = xik (3 ) 

Also the grap hical rep resentation of heteroscedasticity is shown below. 
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身
8
0a

Heteroscedastic disturbances. 

3 P la usib le Sources of Heteroscedasticity 

In general, heteroscedasticity may arise due to various reasons, among which the following are 

the most important ones. 

Heteroscedasticity may be due to the omission of the explanatory variables and inclusions of 

the irrelevant variables in the model. Heteroscedasticity may also arise in a “number of random 

coefficient models” . Heteroscedasticity may arise in a group data. Hateroscedasticity may 

arise in many econometric studies especially in cross-section or micro-economic and time series 

analysis. 

Now, important issue arises about what are the adverse impacts of heteroscedasticity and we 

discuss; 

4 Consequences of Heteroscedasticity 

Now it is pertinent to focus on the consequences resulting from the presence of heteroscedas­

ticity. Such consequences are delineated below. 

If we apply the OLS method to the regression equation, we have Var(E) = (X' X)-162. With 

heteroscedasticity the variance of ε would not be a finite constant figure rather would tend to 

change with an increasing or decreasing values of X. Thus heteroscedasticity renders the above 

formula inapplicable to conduct test of significance and to cnstruct confidence intervals. 

Moreover, for the presence of heteroscedasticity the unbiasedness of the parameters is not 

affected but they have no the minimum variance property. So we can say that in the case of the 

presence of heteroscedasticity, the OLS estimates do not satisfy the BLUE property. And also 

they are not asymptotically efficient. We can say that the prediction of a dependent variable Y 

for a given values of the independent variables X’s based on estimators /3 from the data 

exhibiting heteroscedasticity would be inefficient, because the variance of the prediction includes 

x
 

Homoscedastic disturbances. 
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the variances of ε and of the parameter estimates, which are not minimum due to the incidence 

of heteroscedasticity. 

An important aspect of applied econometric research is testing the assumptions involved in 

econometric model. Thus, when dealing with a cross-section data set, test for heteroscedasticity 

is an important issue because of the assumption of the constant variance of the random distur­

bances across observations is likely to be violated. However, none of the tests for heteroscedas­

ticity and none of the estimation techniques for the heteroscedastic model can be considered to 

be final. Depending on the structure of heteroscedasticity both testing procedures and estimation 

procedures will differ. 

In this paper an attempt has been made to show theoretically of the efficiency of the GLSE with 

compare to the OLSE of the parameters for the specific form of heteroscedasticity that is， σ？＝ 
n 

σ2 X;, with the additional condition 伽t， 呂X7＝ η For this purpose at first an a伽削 has been 

made to derive some important properties of the ordinary least squares estimates when a 
n 

particular heteroscedastic structure is considered with the additional condition that, � X7= n. 

Hence, now we pass to next to derive some important properties of the OLSE of parameters in 

a linear regression model for a specific form of heteroscedasticity with the additional condition 
n 

that, �X7= n. 

5 Derivation of Some Important Properties of the OLS E of the Parameters for a 

Specif ic Form of Heteroscedasticity that is ， σ？ ＝ σ2 X7 with the Addit i ona l  Condi -

t ion that,  記 X7 = n.

· s . 1  Introduction 

Econometric model may be linear or non-linear. If the model is non-linear, then in most cases 

by taking a suitable transformation, the non-linear model can be transformed into a linear model. 

However, let us consider the general linear regression equation 

Y=X/3 ＋ ε 

where, 

Y be the ( n × 1) vector of the observations of a dependent variable, 

X be the ( n × （k + 1)) non-stochastic designed matrix of the explanatory variable, 

/3 be the ((k + 1） × 1) vector of unknown parameters, 

ε be the ( n × 1) vector of random error terms. 

The above model is based on the following assumptions, 

E( t:i) =O, E(t:D ＝ σz, E （εぬ）＝O ; for i宇j.

(4) 

,~』.

n 

z=L 
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ι～ NIID (O, 62) for all i. 
When, E(cD 宇σ2, then the p roblem of heteroscedasticity arises. 

Heteroscedasticity may arise in various forms, but our interest lies in a sp ecific multip licarive 

form of heteroscedasticity that is， σ？＝σ2xn X沼. . .X詑

Now, the sp ecific form of heteroscedasticity, for which our interest lies in investigating some 

imp ortant p rop erties of the OLSE of p arameters in general linear model which is p assing through 

the origin, is 67 ＝イ

For this sp ecific form of heteroscedasticity with the additional condition we derive some 

imp ortant p rop erties of the OLSE of p arameters. 

In order to derive some imp ortant p rop erties of the OLSE of p arameters, our considerable 

regress10n equat10n 1s, 

Y.·= /3X ＋ ι·， ( i= l, 2, 3……凡）

where, 

Yi be the ith value of the dep endent variable, 

Xi be the ith value of the indep endent variable, 

/3 be the unknown p arameter, 

ι be the ith random error term. 

The underlying assump tions are as follows, 

E（ ι） ニ 0, E(cD ニσ2X7, E（ι， εJ = O ； ル 件j, and tiX7＝ η  

(5) 

εt～NID (O ， σ？） 

In matrix notation the equation (5) can be written as follows, 

Y=X/3 十 ε

where, 

(6) 
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If we ap p ly the OLS method to the equation (6) we have, 

fi= (X'X)-1X' Y (7) 

L et us now examine the OLSE of /3 for the assumed form of heteroscedasticity with the 

additional condition that, 記X7＝ η．

Xt with the additional condition that, fx~=n. 
i=I 

n 

" 
,~ 』
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5.2 Properties of f] 

5.2.1: Unbiasedness 

1九Te have, 

f] = (X' X)-1X' Y 

= (X' X)-1X'(Xf] 十 ε）
＝ β 十（X'X)-1X＇ε

Now, taking exp ectation on both sides of the equation (8) we have, 

E(/3） ＝ β， ［since, E（ ε）ニ O]

This shows, that unbiasedness of the OLSE of f] is not affected, if the disturbances are 

(8) 

heteroscedastic of the given form for the given model. 

5.2.2: Consistency 

We have, 

/3＝ β 十 （X'X)-1X＇ε

Now, taking p robability limit of the equation (9) we can write that, 

I X'X \-1 I X'E \ 
Plim（β）＝ β ＋ lim（ 一一一） p lim（ 一一 ）, n 1 , n 1 

σ2X'QX B ut the term 一一一 has a zero mean and variance-covanance matnx 1s 2 n n 

where 

(9) 

(10) 

;Xr o o 
I o x� o 

Q = I ・

\ 0 0 0 

X'QX . . . X'QX If Ii屯ーヌ一一 お finite then lim�
一 will be zero 

n-oo 

＼LIllli－－f
 

2
n 

0
0
・

x

Here， τ三 has a zero mean and its variance-covari 

imp lies that, 

唱 . X＇ε n  p umー
瓦

一 ＝ u

hence, 

p lim(/3）＝ β 

X'QX . . . ～ This shows that if lim IS fmite, and then f] IS consistent, if the disturbances are of the 
n 『oo n 

given form. 

n→OO 

X'E 

＼
 

n 

ance matrix vanishes asymptotically, which 
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5.2.3: Variance of f] for the Assumed Form of Heteroscedasticity with the Additional Condition 

that, 記X�＝ η

We have, 

g= (X'X)-1X' Y 抗日H『’EEA
 
，，，‘、、
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＝ 豆X1

n 

= n[since, 忍X1＝ η］ (12) 

And therefore we have, 

(X'X) 1 二七

Again, 
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＝ 記X(f]X ＋ ι）

= f] εXh �X己

= nf] ＋ 呂xi凸 ）
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Now, p utting these values in equation (ID we can write that, 

何十皇子
vM
7

 

n
2M
 

ρμ
 

A
ρμ
 
一 (14) 

The variance of β is given by, 

Var({]) =  E(f] - {])
2 

／ � Xεi \2 

= Ej -1三l万一 I [putting the value of （β－ f])] 

n 

n 

n n 
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5.2.4: B LUE Prop erty 

We know that 

y;. = J3X＋ εi 

Now, dividing the equation (16) by X;, we can write that, 

f-＝ β 十三と

Yt ＝ β＋ d 、‘‘，，，n，t
 

噌E’A（
 

Hぽe, E（ε？ 1 

Since d is a function of a normal variate ι，hence d is also a normal variate. Thus, the new 

random error term cf satisfies all the usual assump tions, hence we can ap p ly the OLS method to 

the transformed equation (17), after ap p lying the OLS method to the transformed equation (17) we 

have, 
- n τ7* 

/3 ＝
豆ーす

、‘‘，，，oo
 
噌EEA（

 
1 ι Y.: 一 一
n � X; 

This formula for the best linear unbiased estimator of β is obviously different from that for the 

Thus our conclusion is that, the least squares estimators are not B LUE least squares estimator. 

From this conclusion we can say that the least squares 

estimators do not have the smallest variance among all unbiased estimators and therefore they 

are not efficient. 

when disturbances are heteroscedastic. 
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5.2.5: Asymp totically Efficiency 

The likelihood function of the samp le observations ( Yi Yz. . . ・.. Yn) is given by 

L ( _J__ \2 － －－－「 ＿J_� 印 － βX \21 一 ＼ 花石� J じゅ νl 2 �＼ σt / J 

Taking logarithm of both sides of the equation (19) then we have, 
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)=O, Var(e*1)=克 -Var(e1)=<f,E(et,e:)= X入E(e西）=0. 
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l n I y;. BX \2 
log(L） ＝ ーすl昭（批） －flog（σ？） －τ�＼ 」 σf ） 

Now, taking the p ar tial der ivatives of the equation (20) with r esp ect to β（ML E of /3) and then 

、 ly
nuu

 
n，ム’’aE‘、

equating to zer o  we can wr ite that, 

型箆L二二 一 2 主主（ 巴 － Xt)( - X) = O
0/3 i = l  0; 

n Y,- X; _ n yヰ
＝二今 2て正一 β 2コオ＝ 0

可 u ・ ・ ー ．= ! V t t = l V t  

- n y耳 n Y,X,· ＝＝今 β 記�τ＝ 記�τ
t = l  o X ;  i=l  o X i  

抗日M『。，b’’ES、、

_ n V 
===? n/3 ＝

�ヌご
l n y;. 

ー か��x
Ther efor e, fr om the equation (2U we have, 

l n l Var(/3） ＝矛�
l玄f Var( Y;) [ Covariance terms will be vanished] 

l n l 
＝子�玄f Var(/3X＋ ι） 

l n l 
＝五者支1 Var（ ι）

1 ..［｝.， σ2X1 一 一-
n2 �1 X1 

、、．．
 ，，
 

n，fu
 

n，fu
 
’’EE‘、

Clear ly, the var iance of the least squar es estimator of β given in (15) is differ ent fr om that of the 

var iance of the maximum likelihood estimator given in (22), what ever may be the samp le size. 

Ther efor e, since the var iance of the least squar es estimator is not asymp totically equivalent to 

the var iance of the maximum likelihood estimator , hence the least squar es estimator s, ar e not 

asymp totically efficient, when the distur bances ar e heter oscedastic of the given for m. 

2 (5 

γL 

5.2.6: Var aince of the GLSE for the Assumed For m of Heter oscedasticity with the Additional 

、、‘．，，q4d
 

O7，“
 ’’EE‘、

Condition that, 玄X1= n 

Fr om equation (17) the GLSE of the p ar ameter /3 is given by, 

l n y;. 
f3u =

n�1玄
Fr om equation (23), var iance of （ん） is given by, 

l n l 
V仰の ＝ヲ諮っ互 Var( Y;) [ Covaria: 

n 

vice terms will be vanished] 
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(24) 

Now, we will pass to show theoretically that the GLSE are more efficient than that of the OLSE 

for the assumed form of heteroscedasticity with the additional condition that, ti.X7 = n. 

6 Theoret ica l ly Proof of the Eff iciency of the GLS E with Compare to the OLSE of 

the Parameters for the Assumed Form of Heteroscedasticity that is ， σ？ ＝ σ2X1 

with the Addit iona l  Condit ion that, 忍 X1= n 

We have also derived the varince of the OLSE and also the variance of the GLSE in the previous 

section which are given below, 

Variance of the OLSE of the parameter is as follows, 

Var(,8） ＝写会子
And variance of the GLSE of the parameter is as follows, 

Var（ん）＝す

The ratio of the variances of OLSE and GLSE of the parameter is given by 

5\ 呂 X1Var（β） _ i=I 

Vαγ（βg) - n 

。5)

。。

(27) 

Let us consider the two real number a i and bi. 

can write that, 

Now, using the Cauchy-Schwartz inequality we 

（ふ， bir豆主唱M

Let, us now putting a iニX1, and b i = l ,  then from the equation (28) we can write that, 

（会X7)
2

s:, n皇X1

n n ーん呂X1 [sin偽 呂X7 = n]

忍 X1
＝＝今1 三三 主！＿＿

n 

一今 Var(,8) " ,  
Var（βg）

ι ょ ［ 《 羽
e 均r(/3sine Vσγ（β） 一 信 1 

＝今 Var(,8) 詮 Var（ん）

(28) 

(29) 

Thus from the equation (29) we have to conclude that the GLSE of regression coefficients are 

n 

n 

t=l 

n
 

n 

n 

' g)― n ] 
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more efficient than that of the OLSE for the assumed form of heteroscedasticity with the 

additional condition that, 豆X1= n.

Now to show emp irically the efficiency of the GLSE as comp are to the OLSE, a real data set, 

includes the number of journals and total collections for 45 libraries in B angladesh for the year 

1995 has also been collected. The reasons, for choicing the data set for current p urp ose is also 

delineated below. 

7 Data Col lect ion 

To demonstrate the ap p rop riateness of  the theoretical construct, when heterogeneity of 

variances are assumed to be of the p articular form, i. e. 0"7 ＝σ2 X7, a real data set has been 

collected, which includes the number of bound journals and total collections for 45 libraries in 

B angladesh for the year 1995. 

The total collections including the collection of books rep resents the exp lanatory variable and 

the collection of bound journals rep resents the dep endent variable. 

The suitability of data set considered is highlighted below. 

1. In the study, the sp ecific form of regression equation considered is, Vi= /3Xi 十 εz・ The typ e 

of data considered is sup p osed to conform to the above model, because when the value of the total 

collections is zero then the value of the collection of bound journals must be zero. Here Yi 

rep resent the collection of bound journals and the exp lanatory variable Xi rep resents the total 

collections corresp onding to the ith library. 

2 .  High p ossibility for the existence of the heteroscedastic p roblem in the data can be justified 

in the following way. We are dealing with a cross-section data on a number of micro-economic 

units which are libraries. It can be p ostulated that variability of bound journals in the libraries 

with small number of total collections is smaller than that of the libraries with large number of 

total collections. 

Thus if Xi be the ith value of the X vector, the variance of Yi around its exp ected value Xi/3 

can be assumed to be low for small number of total collections and high for large number of total 

collections. At a p oint of time for each library variation in the collection in different libraries 

are basically due to the following conceivable reasons. 

i : The budget allocation for each library is different. 

ii : Variation in demands for library materials of different libraries. In this location of the 

library p lays an imp ortant role basically regarding the number of users and p urp ose to be 

surve by the library. 

iii : The libraries which are established in most imp ortant regions have the larger collection of 

n 
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books than the libraries which are established in less important regions. 

For example, the libraries which are established in Dhaka which is the capital city of Bang­

ladesh has the larger collections than the libraries which are established in other district towns 

like as Chittagong, Commilla, Munshigonj , Rajshahi etc. 

The varying nature of the factors omitted in the regression equation for explaying variation in 

the total number of bound journals may introduce disturbances with different variances. Thus, 

we have sufficient reasons to suspect the problem of heteroscedasticity of error terms in the given 

data set. 

Now, on the basis of the real data set, we discuss the results for the efficiency of the GLSE as 

compare to the OLSE. 

8 Discussion on Resu lts on the Basis of the Given Data Set 

8. 1 Introduction 

The efficiency of the GLSE relative to the OLSE, is illustrated with the help of the real data 

set. Now we pass to discuss the empirical results. 

8.2 Empirical Results: 

In this section we have principally presented the different results obtained by OLS and GLS 

method for the specific regression equation formulated for the analysis of the data. Since the 

data set, does not satisfy the assumed condition 呂X;= n. Hence the results are obtained by 

omitting this condition. The omission of the condition has no any bad impact on the results. 

For the given data set we have obtained that the estimated values of the OLSE and GLSE of β 

are respectively 2.11410E・001 and 9.22671E・002. Thus, for the given data set we can say that per 

unit increase in value of total collections, the collection of bound journals will be increased as 

2.11410E-001 .  

In addition, the loss of efficiency under the assumed form of heteroscedasticity of the simple 

least squares estimates as a compared with the generalized least squares estimation can be 

Var(/3) _ illustrated as 4.994058. Thus we can say that the variance of the least squares Var(/3u) -

estimate of /3 is more than that 5 times as large as that of the GLSE of /3. That implies that the 

GLSE is more efficient than that of the OLSE for the given data set. 

We also presented the results of OLSE, GLSE and the ratio of the variances of OLSE and GLSE 

of the parameter obtained for the given data set with the following table. 

”-
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Table 
Results of OLSE , GLSE and the Ratio of the Variances of OLSE and GLSE 

Name of E stimators Value 

OLSE 2 .11 4104E -001 

GLSE 9. 226 721 E -002 

Ratio of the Variances 4.99405 80 

Now, we p ass on the next section to draw an overall conclusion 

9 D iscussion and Conc lus ion 

The main concern of this thesis is to show theoretically of the efficiency of the GLSE as 

comp are to the OLSE of the p arameters for the sp ecific heteroscedastic model without intercep t 

term with the additional condition 出at， 呂x�ニ 刀 In order to show the efficiency of the G LSE 

of p arameters as comp ared to the OLSE of p arameters for the sp ecific heteroscedastic model 

with the additional condition, we have also derived some imp ortant p rop erties of the OLSE of 

p arameters for the sp ecific heteroscedastic model with the additional condition. Now to make 

an ap p rop riate start of the research we have to made a wide literature survey. We have also 

highlighted some statistical facts to p rovide some motivations for the p articular form of heteros­

cedasticity. 

It is noted that in many economic studies, sp ecially in micro-economic analysis the heteros­

cedastic p roblem arises. The heteroscedastic p roblem may arise with correlated error terms or 

without correlated error terms. Thus, for the analysis of the heteroscedastic data set, it is very 

much imp ortant to know the p articular form of heteroscedasticity, and in this p ap er we concen­

trated on a p articular typ e of multip licative form of heteroscedasticity. 

As regards of the op timum p rop erties of the OLSE of the p arameters, it has been examined that 

the OLSE of the p arameters are unbiased, consistent but not B L UE for the given heteroscedastic 

model. It has also been observed that OLS estimators are not asymp totically efficient for the 

given form. 

We have also obtained the GLSE of the p arameters for the given form of heteroscedasticity and 

we have examined theoretically that the GLSE of the p arameter is B L UE and it is also efficient 

as comp ared to the OLSE for the given form of heteroscedastic model with the additional 

condition. In order to examine emp irically how much efficient is the GLSE than that of OLSE 

of p arameter we have calculated the variance of the GLSE and of the OLSE of the p arameters 

for a given data set. In order to demonstrate the results, a real data set has been used which was 

―
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collected fr om th e 45 libr ar ie s  in B anglad esh for th e year 1995. Fr om the e stimated r esults w e  

h av e  conclud ed that th e p er unit incr e ase i n  value o f  total collections the collection o f  b ound 

j our nals will b e  incr e ased a s  2.11410E-001, which indicates that the collection of av er ag e  number 

of b ound j our nals of th e libr ar ie s  in B anglad esh is very p oor. F or th e h igher study, this collection 

of b ound j our nals is insufficient. That is why, we can conclud e th at, it is v ery ne ce ssary to 

incr e ase th e collection of b ound j our nals for th e higher study in B anglad e sh. From the anoth er 

e stimated r esults w e  h av e  also conclud ed th at th e var iance of th e OLSE of th e p ar ameter s is 

ab out 5 times as larg e as th at of th e GLSE of th e p ar ameter s. Ther efor e  w e  h av e  to conclud e 

that for th e giv e n  d ata se t th e g e ner alised least squar e s  e stimates ar e mor e efficie nt ( ab out 5 

times) than tah t of th e OLSE of th e p ar ameter s. Finaly, w e  can conclude th at th e v ar iab ility of 

th e collection of b ound j our nals fr om libr ary to liabr ary is v ery h igh in B anglad e sh. 
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