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CHAPTER VI : }0}\* 0

IMPACT PARAMETERS AND STRUCTURAL SHIFT

1. Introduction

Having obtained the impact coefficients of two main
expenditures viz. Expenditure on Human Capital (EHK) and
Expendi ture on Physiéal Capital (EPK) in the previous
chapter, we now go ovef to the estimation of impact |
coefficients of more disaggregated expenditure variables,
keeping dependent variables the same, Specification of these
equations can be obtained from the last five reduced form
equations of our model (See Ch, III). TheS¢are the equations
of DMLR, DFLR, DHI, DGESC and DCWI respectively. However,
unlike previous exercise, independent variables are different

subcomponents of the expenditures on human capital and

physical capital,

The rationale behind estimating the ;mpact coefficient
of various disaggregated expenditures is obvious, ﬁamely, to
find out that out of various subcomponents of expeﬁditures on
physical and human capital, which have positive, negative or
zero impact on the disparity reduction rate in the above

mentioned indexes,

Thus, purpose of the present exercise is two fold :

first is to obtain the impact coefficients of different
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disaggregated government expenditure for 1961-71 and 1971-81
and thereby study the direction of marginal returns to the
govemment efforts in those directions, in terms of welfare
indices, Second is, to test whether the functional ;elation—
ship between welfare and govemment efforts have significantly
changed between 1961-71 and 1971-81 or remained more or less
stable, For this purpose regressions for 1961-71 and 1971-81
are separately estimated and tested with the help of the
Chow-test, But, in order to measure the possible change in
intercept as well as individual slope coefficients of the
functions an exercise with dummy variables is also carried
out, SeFtion 2 presents the OLS estimates for 1961-71 and
1971-81 respectively, Both unrestricted as well as restricted
form of the equations are estimated, In section 3 results of
the Chow-test carried out for testing the overall stability
of the functions are produced, Section 4 is devoted to the
estimation and discussion of pulled regressions with dummy
variables and section 5 finally presents the summary and

conclusion of the above exercises,

2. Regression Estimates of The Two Sub-Samples

6.2.1 Regression Estimates of 1961-71 Sample : As has been
noted above, both unrestricted as well as restricted

equations are estimated through Ordinary Least Squares (OLS)
method for both the periods viz., 1961-71 and 1971-81. ’
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Table 6,1 gives the éstimated impact parameters of
unrestricted equations for 1361-71, As can tl)e observed from
the table, regressions of 5MLR, DFLR and DCWI are statisti-
cally significant, whereas regression of DHI and DGESC are
statistically insignificant even at 10 percent level, as
implied by their respective F ratio, In order to remove the
specification errors, if a% all, by removing unnecessary
details regarding expenditures, we put two linéar restrictions
on the impact parameters of unrestricted equations. As has
been done in Chapter IV, linear restrictions are put on the
impact coefficients of EIM(Expenditure on Industries, Minerals),
EWPD (Expenditure on Water and Power Development) and EIC
(Expenditure on Transport and.Communication). The restrictions
are, that impact coefficients of EIM, ETC and EWPDL are
statistically equafffThis Qould‘increase the degrees of
freedom and thereby, may improve the reliability of thé‘

estimates, if the restrictions are valid.

Table 6,2, produces the OLS estimates of restricted
equations obtained after incorporating the two linear
restrictions on the parameters of unrestricted equations.

In order to test the validity of these restrictions, required
F* is calculated for each function and presented in Table 6.3.
The F* ratio Indicates the statistical equality between the

*1 Similar kind of an exercise'was carried out in Chapter IV,
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restricted and unrestricted equation and thereby indicates

the validity of the restrictions.

Table 6.3 : Results of Restricted v/s Unrestricted Regressions,

196 1=71

Dependent Residual Sum of Squares Calculated Degrees
Variable ‘ F-value of

Restricted Form Unrestricted Freedom

( ez ) Form .
R ( 2
‘ eyRr)
1 2 3 4 5

1) DMLR o4383,5 52322.6 3.216 2, 8
2) DFLR 34274, 4 25729.9 ’ 1.328 2, 8
3) DHI 50548,0 47993,6 0.160 2, 6
4) DGESC 71842,8 70178.9 0.083 2, 7
5) DCWIL 12093, 1 9648, 09 0.760 2, 6

Y

'As can be observed from Table 6.3 all the F's are
statistically insignificant implyipg that restricted equations
of 1961-71 are statistically equal to unrestricted equations
and hence can be substitu?ed for eachiother. It follows from
the Table 6.1 and Table 6.2%?‘1éstricted equations of DMLR
gives better fit than restricted equations, whereas in case
of DFLR, DHI, and DCWI, restricted form gives better fit as
indicated by their respective R° (See, Table 6.1 and Table 6,2).
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s
As regards DGESC both the forms yield poor fit{indicated

by their insignificant R® (Table 6.1 and _6.2), hence the

regression cannot be used for drawing any reliable

statistical inference,

Looking at the selected regressions of DMLR, DFLR, DCWL
and DHI, we find that in first three equations impact para-
meter of expenditure on Primary Education (EPE) is positive
and statistically significant, suggesting that during 1961-71
there were increasing returns to the government efforts on
primary education, in terms of basic literacy, health as well

as total basic welfare.

Another important result, which must be noted is that
impact of Expenditure on Agricultu;e (EAG),on DHI and DCWI,
during 1961-71 turns out to be positive and statistically
significant, This implies that during 1961-71, govermment
effo}ts on agriculture increased the health and composite
welfare index of the poors at an increasing rate, However,
all other impact coefficients are statistically zero
implying constant returns to the govermment efforts in
respective directions during 1961-71, However, detailed
discussion of these parameters will be taken up only in
section 4, where the imﬁact coefficients are obtained on

o

the basis ofglarger number of observation (due to pulling

of the data for 1961-71 and 1971-81) and therefore, are
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likely to be more reliable, Before we proceed for the 'pulled
exercise' in section 4, we present the regression estimates

of 1971-81, which are obtained on the basis of 1971-81 sample,

Regression Estimates of 1971-81 Sample : As has been done for

the earlier period, five functions viz, DMLR, DFLR, DHI,
DGESC and DCWI are estimated through OLS, Table 6.4 and
Table:6.5 give the estimates of unrestricted and restricted
equations respectively, for the above functions, Table 6.6
produces the required F* ratio for testing the statistical
equality between restricted and unrestricted equation of each

of the above five functions.

Table 6.6 : Results of Restricted v/s Unrestricted
Regression, 1971-81,

Dependent Residual Sum of Sqguares Calculated Degrees
Variables F-value of
Restricted Form Unrestricted %reedom
2 Form
( Ser)
R 2
( > ejg)
1 2 3 b 5
1) DMLR 18837.5 16833.2 0.417 2, 7
3) DHI 57677 .7 8622, 26 14,223 2, 5
4) DGESC 28368.0 26925, 1 0. 161 2, 6
5) DCWI 9045,97 6566, 22 0.944 2, 5

* Significant at 5% level,
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Table 6,6 reveals that except the function relating to
health, namely'DHI, the F* ratios for all other functions are
statistically insignificant at five percent level, This
implies that except DHI, for rest of the four functions
restrictions on the parameters of EIM, ETC and EWPD are
valid, The F* ratio for the function of DHI is statistically
significant implying that during 1971-81, impact coefficients
of the above three expenditures are statistically different
in this case. Moreover, a significantly higher B¢ of
unrestric ted equation of DHI suggests that these variables
(EIM, ETC, EWPD) are individually quite important for
exp%aining the variation in DHI during 1971-81 and hence
must be retained in the equation for this period.

As regards the functions of DMLR, DGESC and DCWI a

relatively higher B2

1s obtained from the restricted form
and hence it may be selected between the two sets. In case of
DFLR, however, the unrestricted equation yields better fit

and hence must be selected between the two.

i

It follows from Table 6.4 and Table 6.5 that selected
regressions of the above functions fit the data gquite well
as indicated by their statistically significant F ratio.
A cursory look at the individual ccefficients of the above
selected regressions reveal that like 1961-71, expenditure on

primary education had positivejand statistically significant
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impact on some of‘the variables like DMLLR, DFLR and DCWI.
Whereas unlike 1961-71, expenditure on agriculture had
negative and statistically significant imﬁact on the
variables like DHI and DGESC. during 1971-81. However, a more
detailed discussion regarding individual parameters has been
attempted only in respect of pulled regressions of 1961s71
and 1971-81 in section 4, for the reasons already pentioned

above,

3. Testing The Stability Of The Functions With The Chow-Test

Functional relationship between government efforts and
welfare indices are likely to change over a long period of
time due to change in several geographical, socio-economic
and demographic factors denoted by Zy1Zpeeely (See, Ch, II).
In order to find out whether changes in the above factors
have significantly changed the functional relationsh;p
between X and G over a period 1961-71, first we have carried
out the 'Chow-test', For this test, we not only require the
sample regression estimates for 1961-71 and 1971-81 separately
but we also require pulled fegression estimates of both these
sub-samples, Table 6,7 presents the OLS estimates of the
'pulled’ regreésions of 1961~-71 and 1971-81 samp;e.

]

’ *k
Table 6.8 and Table 6,9 provide the required F ratio
for testing the stability of the above unrestricted as well

as restricted functions respectively, between the two periodg2

*

. : *x
*¥2 For the formula for calculating F , see, Ch,V, Sec, 3,
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Table 6.8 : Results of The Chow-Test for Structural
Constancy, 1961-81 (Unrestricted Form)

Dependent Residual Sum of Squares Calculated DegreeSof
Variabl F-value Freedom
ariables pilled Regre~ Regre~ '

Regre- ssion-I ssion=-I1

ssion (1961=-71) (1971~81)

(1961-81)

1 2 3 4 5 6
1) DMLR 108200 52322.6 16833,2 1.059 8,15
2) DFLR 57078.7 25729.9 10152.8 1. 108 8,15
3) DHI 281095 47993.6 8622,26 4,361 10,11
4) DGESC 193990 70178.9 26925.1 1. 441 9,13
" 5) DCWI 50716.0 9648,09 6566, 22 2,341 10,11

* Significant at 5% level,

Table 6,9 : Results of the Chow-Test for Structural

Constancy, 1961-81  (Restricted Form)
Dependent Residual Sum of Squares Calculated DegreeSof
Variables Pulled  Regre- Regre- F-value Freedom

Regre- ssion=-I ssion-I1

ssion (1961-71) (1971-81)

- (1961-81) ,
1 2 ] 4 5 &

1) DMLR 124813  94383.5 18837.5 0.324 6,19
2) DFLR 61851.2 34274,4 15075.5 0.802 6,19
3) DHI 352806  50548.0 57677.7 4,237 8,15
4) DGESC 204802 71842,8 28368,0 2. 535 7417
5) DCWI 55114,9 12093.1 9045.97  3.014" 8,15

* Significant at 5% level,
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The required F** ratios, namely the Chow-test for all
functions suggest that except the function relating to
health (DHI) no significant changes have occured in the
-structural relationship between government efforts and
welfare indices, However, as has been discussed in Chapter V,
limitation with the Ghow-test is that it does not indicate
whether the slope or intercept or both the parameterg of the
functions have changed, Moreover, we had observed in the
previous chapter that results of the 'Chow-test' are not
necessarily consistent with the results with dummy variables,
particularly when only few parameters of the eguation have
changed, even though the change may be statistically
significant, Since our interest is also in the direction
and magnitude of change in the individual qoefficients -
between the two periods we have carried out an exercise with
the dummy variables, results of which are presented and

discussed in detail in the next section,

4, Estimating The Change in Impact Coefficients Through

Dumnmy Variables

6.4.1 Estimating The Pulled Regressions : As previously noted
dummy variables introduced on the right hand side of equations

would measure the change in respective individual impact
parameters due to change in several socio-economic demographic

factors denoted by 21, ZZ"'ZILetC" over a period of time,
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Estimates of impact parameters for 1961-71 and
estimates of dummies can be read directly from the estimated
'pulled' regression with dummies, whereas estimates fo? 197 1~
81 can be obtained by adding the value of dummy variables to
1961-71 es.t:fu:na‘tes.*3 If dummy variable is statistically zero,
it would imply no statistical change in impact, Dbetween

1961-71 and 1971-81,

Table 6,10 provides the estimated impact parameters
and corresponding dummies of pulled unrestricted regressions.
Except the regression of DGESC all other regressions are
statistically significant as suggested by their F ratio. In
order to increase the degrees of freedom, we imposed two
linear restrictions on the parameters of unrestricted

equation, as has been done in Chapter IV,

Table 6.11 presents the estimated restricted regression
equation§ including dummies for the period 1961-81. As can be
seen all the restricted regressions are statistically
significant at 5 percent level, implying that the model is
very well fitted to the given data. Variations in disparity
reduction rate in composite welfare index as well as
component indices are very well explained by the variations

in government expénditures in different directions.

*¥3 For discussion on this see, Damodar Gujrati, BASIC
ECONOMETRICS, McGraw-Hill, Kogakusha, Ltd., 1978.
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6.4,2 Test of Equality Between Restricted And

Unrestricted Pulled Regressions : In order to test

whether the pulled unrestricted regression-equations are
statistically equal to their corresponding restricted

. *
equations, we carried out the required F test for each

b
function, results of which are given in Table 6,12,

Table 6.12 : Results of Restricted v/s Unrestricted Pulled
Regressions (With Dummy Variables), 1961-81.

Dependent Residual Sum of Squares Calculated Degrees
Variables . F-value of
Restricted Unrestricted . Freedom
Form Form
(ZeR ) (Z‘%R )
1 2 3 4 5
1) DMLR 113221 69155.8 2.389 4, 15
2) DFLR 49349,9 35882,7 1. 407 4y, 15
3) DHI 108226.0 56615,9 2. 507 4, 11
4) DGESC 100211.0 97104.9 0.104 4, 13
5) DCwI 21139.0 16214,3 0.834 4, 11

eF*'s of the above Table are statistically insignificant
at five percent level implying that each restricted pulled
regression is statistically equal to corresponding unrestri-
cted pulled regression., Selection of the final set of

regressions is made on the basis of their individual'ﬁg.
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In what follows therefore, we would discuss the results

of the seleéted set of pulled régressions only,

6.4.3 Estimated Changes in Impact Coefficients

Functions of DMLR and DFLR : For these two functions we have

selected unrestricted form since they give higher'ﬁg

(Table 6.10). Unrestricted pulled regressions of these
functions are fitted very well to the data on 1961-81,Almost
76 percent of variations in DMLR and 80 percent of variation
in DFLR are explained by the expenditure variables,

Dummy variables of almost all variables except EIC are
statistically insignificant, This implies that between the
two periods, impact of all other expenditures except ETC
remained statistically unchangéd. The impact coefficient of
ETC during 1961-71 is statistically negative (See, Table 6,10)
in case of both DMLR and DFLR but the dummy for EIC is
statistically positive and significant suggesting that over a
period the impact of ETC or DMLR and DFLR has substantially
increased in positive direction. As has been mentioned,
impact coefficient for 1971-81 can be obtained by adding
the value of significant dummy to the respective coefficient
for 1961-71, '

Thus,

il

Impact of ETC on DMLR during 1961-71 -0, 4092

0.4882

it

Dummy for ETIC
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Impact of ETC on DMLR for 1971-81= -0,4092+0,4882=0.0792.

*

- L )

If follows from the above that during 1961-71 there were
diminishing returns to the government effort on transport
and communication but after that there is a turn and there

appears to be a clear tendency towards increasing retums.,

As regards other efforts, we find that there are
increasing marginal returns to the government effort on
primary education in terms of these output indexes during
both the periods, whereas marginal returns to the govemment
efforts on higher education, health, etc, remained constant

during both the periods,

Function of DHI : Unrestricted equation of DHI appears to fit
2

the data well, as indicated by highez-ﬁ. and F ratio. RZ is
also as high as 87 percent (Table 6.10) indicating that quite
a large part of variation in DHI is explained by the govern-

ment expenditure variables.

In this function, two dummy variables namely the dummy
for expenditure on agriculture (EAG) and expenditure on
Transport and Communication (ETIC) are statistically
significant but negative., This implies that impact of these
two, namely, EAG and ETC, on disparity reduction rate in
health index had substantially declined over a period of
time, What is more important to point out is that during
1961-71 EAG had statistically positive and significant
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impact on DHI but after 1t there is a clear change‘in the

relationship.

Impact of EAG on DHI during 1961-71 = 0,6967

Estimated Dummy for EAG ==0,9196
... Impact of EAG on DHI during 1971-81 = (0.6967)+(=0.9196)
= (=0.2229)

This clearly indicates that marginal retums to government
efforts on EAG were increasing during 1961~71 but diminishing
during 1971-81, keeping all other things constant. Similarly,
marginal returns (in terms of health) to government egforts
on transport and communication were increasing during 1961-71

but diminishing during 1971-81.

What is most significant is that impact of EPE on DHI
is positive and significant during both the periods suggesting
that government efforts on primary education increased the
health index of the poors at an increasing rate., Rest of
the expenditures viz, EOE, EMHF, etc., have statistically
zero lmpact on DHI during both the periods, implying constant

retums to govermment efforts in respective directions,

Function of DGESC : Estimated restricted equation of DGESC
(Table 6.11) has a relatively higher B® as compared to the
unrestricted one and hence the former is preferred over the

latter, The F ratio of this restricted pulled regression,
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containing dummies, is statistically significant at 5 per-
cent level, implying that government expenditures do have
significant impact on the disparity reduction rate in the
index of GESC,

Two results are quite important to be noted here. One
is, that estimated intercept of this function was statisti- -
cally negative and significant during 1961-71 but the
differential intercept (dummy) is positive and statistically

significant,
Estimated intercept of DGESC for 1961-71 = -3,0887
Differential intercept of DGESC = 44,3554

°

e o Estimated intercept for 1971-81 = -3.0887 + 4.3554 =1, 2667

Economic implication of the above result is that during
1961-71 basic factors in the system were against and hence,
but for the government eXpénaiture, the index of general
econo&ic and social conditions of the poors might have
declined in‘absolute terms. Whereas positive dummy of the
intercept suggest that during 1971-81 the socio-economic
demographic factors in the system have become some what
favourable and may not lead to absolute decline in the index
of GESC, even if government expenditures are reduced or

become zero.

Another interesting result arises in case of impact of

!
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Per Capita Income (PCI) on DGESC. Table 6,11 reveals that
impact of economic development (PCI) on DGESC was positive
and significant during 1961-71,‘imp1ying that relatively
better off states had relatively higher rate of improvement

in GESC and vice-versa during 1961-71,

But statistically significant and negative differential
slope (dummy) of PCI suggest, that after 1961-71 rate of
improvement in the index of general economic and social
conditions is relatively higher in worse off states and
lower in better off states as desired. Table 6,11 reveals
that all other expenditures viz, EPE, EOE, EMHE had stati-
stically zero impact on DGESC during both the periods
implying constant returns to government efforts in .these

directions.

Function of DCWI : Regression of disparity reduction rate in

composite (basic welfare) welfare is the most crucial
regression of our model. Both restricted as well as unrestri-
cted form of this function yield statistically significant F
implying that government expenditures did have significant
iﬂfluence on the rate of improvement in basic welfare of

the economy during both the periods, viz. 1961-71 and 1971-81.

The restricted form of this function, however, gives higher B2

and hence could be preferred over the unrestricted one, RZ

of this selected regression (Table 6,.,11) is as high as 84 per-



215

cent. Looking to the fact that dependent variable is a change
variable and not the level variable, this fit should be

considered as quite good !!

It may be observed from Table 6.11 that substantial
structural changes have occured in this function., Statisti-
cally significant énd posifive differential intercept (dummy)
of this function suggests that the function of DCWI has
bodily shifted in the upward direction. Moreover, statistically
significant dummy for EAG, and PCI also indicate that the
slope of the function has also changed substantially over a
period of time,

What is more important to note is that during 1961-71,
intercept of this function was negative and significant but
became positive after this period., Economic implication of
this result is that during 1961-71, inter play of various
soclo-economic-demographic factors would have reduced the
welfare of the poors in abgence of government expenditure,
However, after this period the above factors have improved
in favour of the welfare of the poors, such that even in
absenge of government expenditures welfare of the poors

| ,
may not decline in absolute terms.

Another worth noting result of this regression is
regarding the impact of expenditure on agriculture (EAG),
During 1961-71 EAG had positive'and statistically significant
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impact on DCWL, implying that government efforts in this
direction increased the welfare of the poors at an
increasing rate, Whereas, the negative and .statistically
significant dummy for EAG indicates that this impact has
substantially declined over years and that during 1971-81
government efforts on agriculture did not yield increasing

marginal retums in termms of basic welfare,

Similar result as the above also arises in case of per
capita income (Iable 6,11).For 1961-71 coefficient of PCI is
posiﬁ;ve and statistically significant implying that relative-
ly bétter off state had a higher rate of improvement in basic
welfare and vice-versa during that period, However, the
negative differential slope of PCI in the regression
(Table 6,11) indicates that after 1961-71, there is a substan-
tial change in this relatioﬁship, in the sense that economically
developed states are not necessarily the states with higher

rate of improvement in the basic welfare,

fAi impact coefficient which is not only positive

and significant during 1961-71 but also during 1971-81 is
the coefficient of expenditure on primary education (E;E)}
implying that marginal returns (in terms of basic welfare)
to government efforts on primary education were increasing
during both the periods. Government expenditure on EOE,
EMHF, EOSC etc, however had statistically zeroc coefficient
indicating constant marginal returns to govemment efforts

in these directions,
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5. Conclusion

We may conclude from the above results that government
expenditures do(have significant influence on the .
distributional welfare of the poors. The exercise with
dummies show that in almost all cases more than seventy
percent variations in the disparity reduction rate in
welfare indices are explained by the government expenditures

(Table 6,10 and Table 6,11).

Out of different categories of government expenditures,
expenditure on primary education has positive and significant
impact on the four out of five dependent variables viz,,
DMLR, DFLR, DHI and DCWI, implylng that governmeni efforts
on primary education were yielding increasing marginal

returns in terms of basic welfare and its components,

Secondly, expenditure on agriculture (EAG) had
statistically positive imp;ct on the rate of improvement of
basic welfare index and health index during 1961-71 but had
negative impact on the rate of improvement in them during '
1671-81, However, on all other indexes it had statistically
zero impact during both the periods,

Thirdly, expenditure on Transport and Communication (ETC)
had negative and significant impaction the rate of improvement
dusing 196i-Fl
in male and female literacyfbut positive impact on the rate

of improvement in them during 1971-81. Whereas, ETC had zero
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*

impact on disparity reduction rate in health during 1961-71
but negative and significant impact on rate of improvement

in health during 1971-81.

All other expenditures viz, EOE, EMHF, EOSCS etc.
had statistically zero impact on the disparity reduction
rate in all the five indexes, implying that govemment
efforts in these directions yielded constant marginal
returns, in terms of these output indexes during both

the periods,

Finally, we may say that all our regressions do show
significant relationship between government efforts and
welfare of the poors and that the role of various
expenditures in this respect is changing over a period

of time,



