On Measuring the Pace of Development

The Problem

The problem which this paper secks to tackle is: How to
measure and quantify the pace of development in an economy like
India’s, in which modern technology is being infused through plann-
ing resulting in a basic change in its p-roductivc structure?

Inadequacy of the Per Capita Real Income Measure

The measure generally used as an index of development is per
capita real income. Ina situation where relative prices are changing
and the composition too is altering, the per capita real income index
as conventionally constructed is hardly a theoretically satisfactory
measure because of what Mrs, Robinson calls the index number
ambiguity, However, in a structurally homogeneous economic system,
this index could be meaningful at least for comparison over short
periods of time.

But in a developing economy old technology is being replaced
deliberately by modern technology, giving rise to a dual technical
structure; in this disequilibrating process, the old technology is
shrinking in significance, while the modern one is expanding. Real
per capita incomes could conceivably be stagnant or even decline
during this process and still 2 basic structural transformation could
be taking place which, once completed, could give rise to rising
per capita incomes. Thus, the per capita index could fail to reflect
the process of structural transformation adequately, particularly dur-

ing the initial stages when a development process 38 set in motion.

The development problem, then, is a problem sui generis and 1s
different from the growth problem in an economy with a more of
less homogencous technical structure or where the changes in the
structure are only of marginal significance. What is important in
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the context of the development problem is to set in motion th
process of structural transformation; once this is done, it could gathc:
?(;nll)cn‘tum at later stages. During thesc initial stages, there may
ot be any startling change in the per capita incomes or in the econ
omic structure, However, once the economy is adapted to the nevx;
technonlog;.cal system, the new technical structure would have a
pervasive impact on the economy and the process of structural chan
would be quickened in the later stages. e
Thl.s adaptation lag arises because of a variety of reasons Entre-
preneurial, managerial and other technical skills have to be learnt
and absorbed. Imbalances in the production structure, arising as a
result of what Dahmen (1) calls incompleted dcvclop,ment l%locks
have to be corrected. Markets for new goods and services have t(;
be f:ultlvatcd and created, Potential division of labour and special-
isation can be realised only with the expansion of markets atphomc
and abrt?ad. New types of motivation, attitude and behaviour pat-
terns sultcd' to new technology can emerge on the scale re uilzcd
only over time, Various institutional changes have their full i?n act
on the economy only over a period of time. Briefly, once tthde-
vcloprflent process is initiated, the internal and cxter,nal'economies
take time to mature and come to fruition.
How, then, to quantfy and measure the pace of development
during these significant initial stages? The significance ofpthcse
stages for a development process is indeed much greater than can

be reflected in th i
e conventional measures of per capi i
. apita rea
or structural change. d P ! incomes

(1) Danven Erik, Entreprencerial Activity § ] ;
Stockhoten. 050 » Bt b ctivity in Swedich Industry in the period 1919-1939,
L3 'I*h
o tcch.uoloe concept of a development block is intended to emphasise the fact that advances
ceonamy Gﬁ: nmm:l certain -st;l;ge ofﬁproductiml or distribution, or in a certain area of the
. es cannot be profitably utilised as lon i i .
g o aveas heve o boen : . long as certain other advances in other
8 realised, Thus, if progress i i
s ‘ . , if progress in one field is not properly timed i
o I;);] ettc;dpr(c;gre.;s in another, one may speak of *structural tensions ’ witllj'tinpthg fraa;c: :‘;
el mz;c I?ptml;:nt fblocfks.d The disparites with regard to technical or economic
: ot be of a fundamental nature, Th dati i
el } . ! . e retardation may simply be due t
e blocg]; T:;E;?,g ;[}'1';:; sufficient time has not yet clapsed to make p);ssiblg y<:omplet.i0n0c:;
, all the prerequisites for such a development ar
1 . ; t "
the Summary in English appended to the book, F © at hand ™, pp- 425426 of
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Concept of Development Potential

For measuring and quantifying “ development * during these
initial stages, we ‘have resorted to the concept of dc‘vclopmcnt
potential ” and used the index of development potential as the
measure (2). _ _

How, then, to definc development potential? For this purpose,
onc has to identify the determinants of development. These deter-
minants may have a varying impact on development; however, they
are not substitutes for each other, cxcept marginally, Development
is the combined impact of the growth in these factors; all 'of them
should grow if a development process is to be set in motion, On
the basis of historical and analytical studies, it appears that one can
start with at least the following determinants:

(a) Entreprencurial/Managerial ability
(b) Capital

(c) Skills

(d) Employment of Labour and

(¢) Technical Change.

Index of Development Potential

A composite index of the growth in the determinants we have
called the index of development potential. It may be emphasized
that this is not a perfectly satisfactory measure of the pace of develop-
ment during the initial stages of the process; it is only an approx-
imation as any other measures would be of that we seek to measure.
All that is emphasised here is that here is a measurement pll'obler‘n
that has not been so far tackled, It is proposed to present in this
article a method of doing so. '

(z) Sec Scuomrmrn [. A:, Theoretical Problems of Economic Gralwrlz in Essays,
Cambridge, 1951, pp. 227-22g.- Schumpeter states, “ ... The thesis that there is no all purpose
concept of economic growth ot contraction; that this concept must be .dceﬁned... separatf:'ly .fo;'
every purpose; and thas the concept, in cach case, is defined by the index or other criterion
that is chosen by the investigator ¥, p. 228.
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Problem of Measurement

The next problem is: granted that the determinants selected are
adequate for the purpose, how to measure them. It is doubtless dif-
ficult to measure entreprencurial /managerial ability or skills. The
problem, therefore, is to find out measurable variables which can in
some way reflect the growth in the determinants selected.

The table on page 194 indicates the measurable variables which
might be used to represent the development determinants indicated
earlier.

This selection of measurable variables as a proxy for the deter-
minants is in some respects arbitrary and is guided by the data avail-
able in India, Here again better proxy variables could be discovered,
However, in a first attempt of this type, we have selected the proxy
variables largely on common sense consideration and on the basis of
the available data,

A few things about these proxy variables may be noted. Most
of the proxy variables are measured in physical terms so as to avoid
the problem of valuation. Secondly, as far as possible, only stock
changes are sought to be measured; for some variables like capital
and intermediate goods and school graduates, however, only flow
changes are available, Thirdly, the variables are associated with the
introduction of new or modern technology and improvement in the
traditional inherited technology, Further, technical changes in agri-
culture are sought to be measured by advances in irrigated arca and
fertiliser consumption.

Composite Index of Development Potential Problem of Weights

The next problem, however, is to combine these variables into
a composite index. The simplest way is to attach equal weights and
wotk out the overall average of index number values for each of
the years, The rate of growth based on this composite time series
will then yield the rate of development potential of the economy.
However, since the values in cach indicator represent the effect of
not only the growth factor, but also other types of factors and dis-
turbances, a more scientific way would be to attempt, if possible, to
segregate the growth factor effect in the case of each variable or
indicator and then evolve a composite measure through an appro-
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MEASURABLE VARIABLES REPRESENTING DETERMINANTS OF DEVELOPMENT

1. Emreprencurship|Managerial Ability:

Number of factory establishments

. Capitwl:
A, Infrastructore development:

{n) Power capacity .
(b) Transport capacity
(i) Railways-Route K-metres
(i) Wagons loaded
(iii) Road-K-metres .
(iv) Trucks registered . . . . -
{v) Shipping -— net rcgistered tonnage .
(c) Net area irrigated .
() Communication .
(1) Number of post offices .
(iiy Number of broadeasting licences .
B. Outpur of intermediate and capizal goods.
(i) Intermediate goods .
{i}) Capital goods

C. Imports of intermediate and capital goods .

D. Number of Indian scheduled banks branches .

L Skills:

(i) Enrotment in primary schools .
(iiy Enrolment in secondary schools
(iii) Number of University pgraduates
(iv) Enrolment in Polytechnics .

IV. Factory Employment.

Number of wage and salary carners in factories .

V. Technical Change:

(a) Patents tegistered |
(b) Fertilizers consumed
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priate system of weighting. The technique of factor analysis may
be used with advantage for this purpose.

In the following paragraphs, first an attempt is made to explain
the technique in a non-mathematical manner and then the results
are presented. '

Technique of Factor Analysis

The technique of factor analysis used in this exercise is a well-
known one in the field of multivariate analysis, “Factor analysis is
a branch of statistical theory concerned with the resolution of a set
of descriptive variables in terms of a small number of categories of
factors, This resolution is accomplished by the analysis of the inter-
correlations of the variables ” (3). Essentially, each variable is assum-
ed to be composed of a set of common factors, and a factor unique
to the variable, Common factors may be common for the whole set
of variables under consideration or to groups of variables of this set.
In the case of the problem of constructing an index of pace of
development, each of the index numbers — after suitable transforma-
tion to a standardized form (4) - is a variable, and there are as many
observations as there are years in the series, Each such index series
can be seen as composed of a common factor — which is interpreted
as the growth factor — plus other common factors and a unique
factor. Since the study contemplates development of an index for
growth, it is the factor common to all the 21 indicators that is sought
to be resolved as against all others which do not interest us at the
momnment,

Each given variable is considered as a linear combination of
common factors plus the unique factor. It follows, therefore, that
unless major the part of the total contribution comes from the factor
of growth — common to all variables of the set — it will be neces-
sary to search for other factors which may be common only to some
groups of the variables and the index of growth based on such a
set of variables may not in fact be a useful one. Factor analysis also
indicates how much of the total variation is explained by this common

{3) Hozmveer, K. ], and Harmay, H. H., Pactor analysis, p. 3.
(4) Standardized form of a variable X is obtained as follows:

If X1, X2, ..Xn are the values for n years, X is the mean value. and § is the
standard deviation of the series,

, Xi—
then xi=

X
is the standard form of the value Xi of the series {i=1, 2, ...n),

7%-
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factor in the case of each variable as also for all variables taken
together. In fact, this measure of contribution helps us to assign
weights (5) to cach variable in order to construct 2 composite index
of growth. _

Because of these various features, factor analysis has been widely
used as a statistical tool in segregating the contribution made by
yarious common factors to the different variables, separately and in
a combined way. It, however, needs to be stressed that the fact that
a large part of the measure of contribution is explained by a commeon
factor for a variable or a set of variables should not by itself lead
to the inference that it has been possible to discover a fundamental
or basic set of variables which can explain a certain phenomenon
represented by a factor or a set of phenomena by a set of factors.
In our case, just because the combined index of growth explains
about go per cent of the variation, it cannot be said that the 21 indi-
cators adopted for the purpose of measuring the pace ‘of growth
necessarily form in any sense a complete or an almost complete set.
~ The justification or the rationale for adopting certain variables has to
be found independently of the results of the factor analysis, and the
process of selection of variables is, indeed, to some extent, a subjective
one in this particular case, based on the availability of non-monetary
indicators representing different sectors of the economy. Once the
set of variables is fixed, factor analysis “does give a simple inter-
pretation of a given body of data and thus affords a fundamental
description of the particular set of variables analysed ”.

Another point which deserves to be noted is that the meaning
which is to be attached to a particular factor does not follow from
the factor analysis itself but is a matter of interpretation. Thus, in
the present exercise, the first factor which is common to all selected
variables is interpreted as the factor of growth or pace of develop-
ment. Since price element is not involved in any of these variables,
and since all of them are indicative of development of one or the
other facets of the economy, it is reasonable to assume that the factor
common to all variables is the one representing “ growth ™ or pace
of development. )

{5) These weights are determined on the basis of the intercorrelations among ali possible 7

pairs of the Sifferent wariables, There is of course no a priori basis to assume that these
necessartly reflect the economic importance of each variable in the building up development
potential, It seems, however, that this weighting pattern gould be decmed more objective as
compared to simple averaging where each serles carries an equal weight,
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To summarize:

Factor analysis enables one to do the following:

() Resolvc. a set of variables in terms of a small number of
categories or factors,

(i) Measure the contribution of each factor in the making
up of a variable,

(iii) Combine the different variables of the whole set into a
composite measure. This is made possible by a system

of weights which can be asst ‘
of the whole sct, ssigned to each of the variables

(iv) Measure the total variation explained by the composite
measure. |

However, it should also be noted that:

(i) Factor analysis cannot by itself discover a basic or funda-
mental set of variables representing completely or almost
completely a given factor.

(i) Factor analysis cannot provide interpretation of what a
particular factor represents. Interpretation has to be based
on the knowledge of the forces at work in the problem

under study through onc’s experience of the applied field
under investigation,

Construction of the Index of Development Potential: Three Variants

» Anagfs.ls of data thrown up by the 21 selected indicators is
cmpted in three ways. The absolute data are first converted into
an index series, the starting year of 1954-55 having the value 100 in
ea.ch case. In a couple of cases where final year (1963-64) data are
s-t'1Il not available, these have been estimated on the basis of imme-
d_latc past trends. In the alternative, it would have been necessary
cither to give up one year, which itsclf cannot be considered very
recent, or these indicators would haye had to be discarded, although

they are considered i i
: important ones to be included in the
of 21 indicators, whole set

- Ir‘l the first method, each group is assumed to have equal weight-
lf)ll(‘,'llzl. 20 cach, fo:: 5 groups). The various indicators under each
group nave equal weight, Thus, where only one indicator represents
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a group (Group I & 1V), the weight is 20; where only two indicators
represent a group (Group V), cach indicator carries a weight 10,
and so on. In Group II, a similar process of distribution of weights
has been carried out for indicators under each of the four sub-groups,
each sub-group carrying an equal weight of 5. The rate of growth
on this basis comes to 8.5 per cent.

The second method consists in subjecting this set of 21 indicators
to factor analysis with a view to segregating the factor of growth
from other factors — common or unique — and obtaining weights
for cach indicator which are to be applied to the data for a given
year, The data are not in terms of index, but appear in standardized
form amenable to factor analysis. ‘The value of the indicator in the
«andardized form when multiplied by the values of the weight gives
for a given year “factor score” for that year in respect of the in-
dicator. The sum total of all such factor scores for each year gives
the figures for working out the growth rate. These ©scores * are
expressed as index, beginning with 1oo for the starting year 1954-55-
As can be seen from Table 4, the annual growth at compound rate
works out to 7.3 per cent, as against the figure of 8.5 per cent
obtained through arithmetic average of index numbers.

In the third method, the data are classified into five groups:
(i) Entreprencurship, (ii) Capital, (iii) Skills, (iv) Factory employ-
ment, and (v) Technical change, Fach of the 21 indicators is assigned
uniquely to one of these five groups. For cach group, simple arith-
metic average of indices, for cach year, is worked out to give the
index for each group. These indices at group Jevel are then subjected
to factor analysis and the annual growth rate is worked out in the
came manner as described carlier for the 21 indicators. This method
also gives a figure of 7.3 per cent for the annual growth rate.

An important point emerging from the analysis is that the
“weights as represented by the © factor loading”, a term which is
used to denote the square root of the proportion of total variance

explained by this growth factor in the case of each variable, are more

or less equal and range between 0.9654 to 0.g988, except in two cases.
For the indicator © shipping - net registered tonnage” the weight
is only 0.06, indicating a relatively minor contribution that this
variable has made to the factor of growth. The second variable
whose contribution gets less weightage (0.87) is the indicator “ im-
potts of intermediate and capital goods”. The weightage is, all the
same, considerable and cannot be ignored.

i
i
’
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. The results are presented in a set of tables at the end of the
article, Ta})lc T gives the various serics and the growth rate calculated
on the basis of simple arithmetic average. Table 2 gives the means
and the. standard deviations for cach variable as also basic matrix of
correlations from which factor loadings {or weights of each variable)
emerge. The figures of factor loadings and proportion of variance
cxplained are given in Table 3. The calculations for the composite
index appear in Table 4. Tables 5 to 7 give similar data for prou
indicators. Table 8 gives the three index serics obtained throug%yl thg

three methods referred to earli
arlier. The annual growth i i
. rate
case have also been shown therein, 5 s thelr

Concluding Observations

In this paper 2 method to measure the pace of development in
the Indian economy has been presented. For this purpose, the main
determinants of development potential have first been idelitiﬁcd and
appropriate series of data to measure changes in these have been
located. The data have been subjected to factor analysis — a statistical
tool which helps to resolve a large number of serics into a small set
which could be considered as consisting of one or more commoil
factors and special factors. An index of development potential is
then constructed on the basis of this analysis, This seeks Pto measure
real changes in development potential particularly during the initial
stages of a planned process of development, e e

The growth rate in this index has been more than 7 per cent
gfcr annu}r:a c}unng 195455 to 1963«64' or has been double the rate

growth of real national income. This appears to suggest that
provided the momentum of the development process is ma%nmined
the growth rate in national income could accelerate, after the ad ,
#ron lags indicated earlier are completed, ’ e

Though the growth rate in rcal national income has been only
13‘.51 e}ztcrt hccr;t per annum, the index of development potential does

¢ fact that the process of structural transformation has been

Bombay V. V. Divaria and V. V. BHatT
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STATISTIC'AE APPENDIX
INDEX OF THE Pmi oF DEVELOPMENT Taprx 1
i . N - - #
Indicators 1954-55 1955-56 1956-57 1957-58 - 1958-59 1959-60 1960-61 1961-62 1962-63 1963-64 Weight
1. Eatrepreneurship/Managerial
Ability:
Number of factory establishments . 100.0 105.2 107.7 1007 I14.2 121.8 123.2 129.6 1384 130.1% soo
1. Capital . . . . . . . 100.0 107.4 122.4 134.9 130.0 1444 62 .
A. Infrastructure development . 100.0 106.9 1127 120.3 g 139.4 ! g I71.5 184.6 200.2
{2) Power capacity 100.0 106.3 115.6 125.0 » 150.0 3 166.3 180.6 976
{b) Transport capacity . 100.0 166.2 109.2 114.9 ]ij':‘ o '7 : 175'2 1937 215.7 237.5 1.25
{i) Railway-Route K. metres 100.0 100.1 100.2 100.6 ) 4 134: 1335 131.8 135.6
(ii) Wagons loaded 100.0 108.8 116.2 1224 ;Z;é 113:)2 roz.1 I62.3 102.8 103.1 0,25
(iil) Road-K, metres . 100.0 160.0 97.5 163.0 106.4 111 125'4 136.9 1474 142.7 0,25
(iv) Trucks registered . 100.0 1141 18,z 129.4 1414 150.1 IGS'E L.y 1116 113.3 0,25
(v) Shipping -— net register- o0 1811 206.4 214.8 0,25
ed topnage . - 100.0 108.0 313.8 120.8
(c) Net area irrigated . 100.0 103.0 102.0 104.8 iigg Egg 159.8 135.5 9L 103.9 0.25
{d) Communication . 100.0 112.0 124.0 136.4 51,2 174'4 IIL.3 112.3 117.6 r18.3 1.25
(i) No. of post offices . . 100.0 110.5 118.2 124.3 1705 142'0 154.5 225.8 257.1 298.6
(i) No. of broadcastmg li- ) 154.3 165.1 175.7 185.4 0.625
cences 100.0 113.6 129.7 148.5 2.0 206.8
BE. QOutput of 1ntermedlate & cap;tal 87 ¥ 347 286.5 3385 411.9 0,625
goads . . 100.¢ 115.7 135.5 140.0 146.2 158.2 186. 3
(1) I.ntermcdlate goods . 100.0 112.6 124.% 132.2 1344 1435 . ': Igg. 225.6 249.9
(it) Capital goods . . 100.0 118.7 146.2 163.7 157.0 1724 223'7 ; 0'2 173.7 86.9 - 2.5
C. Imports of intermediate & ca- : - ‘ 39 TS5 312.9 2.5
pital goods .o 100.0 1034 134.4 1525 113.8 136.8 g
D. Number of Indian scheduled 1557 1599 164.3 170-9 5.0
bank branches . To0.e 1034 106.9 1188 132.0 143.0 151.2 160.0 107.% 1822
111, Skills . I 100.0 112.3 125.4 T41.5 164.2 18 6 ! 5-0
(iy Enrolments in pnmary schools 100.0 103.3 107.8 116 100,58 6.3 196.7 2187 230.2 248.0
(i) Enrolments in sccondary ' 1. 12¢.0 132.8 141.0 149.6 5.0
schoals . 100.0 123.7 139.0 1541 . 208.1 2
(iii) Number of University gra- . 2700 262.9 208.4 328, 3
Y g 9 358.0 5.0
duates . . 100.0 g6.4 113.5 128.4 136.7 g
iv) Enrolments in Pl cechnics . 166.0 125, 141.3 18 I40.5 71.9 183.2 187.0% 108.4*
¥ 5.9 202.3 223.4 232.1 260 7 98.4 5-0
1V, Factory Employment .- 100.0 102.5 112.0 1146 112 ) K 241 285.8 5.0
Number of wages (and salafy) earn- 4 197 123.9 129.0 135.3 144.0
ers in factories - .o 100.0 102,53 112.9 114.6° 1124
. 119. ‘
V. Technical change: 100.0 1121 1312 o, . 97 23.9 125.0 135.3 144.0 20.0
(a) Patents registered . . . 100,0 114.2 128.8 1456 120.6 186.7 210.5 236.4 282.0 3432
(1) Fertilisers consumed . . 100.0 110.0 133.6 1491 7. 185.3 203.6 2250 251 :
INDEX OF PACE OF DEVELOP. ‘ 173.6 1881 217.4 ey 312 278.0 xc.0
MENT . . . 100.0 107.9 119.7 1206 13323 150.3 167.4 I;g'g 312.8 408.5 10.0
Simple average of 21 1nd1cators . 100.0 108.7 119.4 130:0 138.6 150.4 166.0 178:6 igj; ;:‘11;9? 100.0
* Ostimated.  Growth rate: 8.5% per annum.
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MEANS, STANDARD DEVIA'I'[O‘(%. AND CORRELATION CO-EFFICIENTS TABLE 2
Indicators 1 2 3 4 5 6 7 8 ) 10 1 1 13 14 15 16 17 3 19 20 a1
‘1' Means .+ o oo LB 1553 | ord | 1263 | 1070 151.4 r19.6 108.4 140.6 ,. - 142.2 190.9 139.5 | 1365 -119.3 2200 | 146.4 |200 | 119.3 | 170.9 204.1
, : Standard Deviations . 13.06 4548 1.09 | 1432 6.11 37,18 19.45 G.o5 | 27.30 : 08.30 25.60 65.75 24592 | 29.40 1577 85.82 | 35.38 | 60.37 | 13.26 | 56.54 91.96
Correlations
S 1,000 .g86 987 965 .863 <994 006 991 993~ (|t 977 983 973 B3g| .98 97> 99T 972 970 G4 992 95T
2 986 vooo| 987  .g34| 845 993 | —.o13 988 .go2 594 -g8e 991 50| 982 -988 98B .g76|  .949)  .9B2|  .go2 977
3. e o8 | 0By rwooo|  gs2|  .gl4 984 .009 987 oo e 974 | 99 B33 .99 -955 996! 990|  .g74| 963 .92 -947
he v oo e .68 034|052l roce| <869 .940 136 954|967 . .08 471 940 02| 951 912 955, .90} .g71| w051 958 878
5. . . e s 863 845 514 86g| 1.000 835 .300 866 871 S1z2 843 .Bog 72 915 768 .8g0 “gog 914 .812. 874 764
6. . 994 003 084 Lggg| B35 1.000 —038]  902]  ee2ln | .98 984 -984 830|982 083 woo| 968 .osg|  .avr| 994 471
T e e 006 | —o13] 099 56| 399 | —038 togo | —otl .063*.. ‘, —o80 | —os8 | —o20 | w—156] 114 | —azy |—oBy ayr|  .ato|  .oos|  Lest | ~—I23
8. . .. 991 988 98| oma| 866 992 | —orr | L.000) o || 979 978 979 836 .98 972 085  .965)  .954] 968 088 959
G 993 o2|  wootl g6yl B 992 068 o88) weo P\ ghr 992 987 873 990 975 .995| 986  .976]  .086| .99y 958
0. v e e e 977 04|  -972]  .go8| B2 989 | ~—.o80 979 -981'"! 1,000 974 986 822|073 992 976 955 933} .gBo| 986 1992
e e 983 gfo| oz4l  g7r| 843 984 | —.058 78| e | 974 | 1.e00 987 892|979 971 981 .g73| .97z .993| 992 963
2 973 901 959  .ga0i  .Bos o84 | —.0z20 o7 986 987 | 1000 Bo2|  .965 088 972 965 938  .gor|  .983 077
B e . e 839 fsol  833|  .goz| e B30 | —.as6 .B36 873 a2 Bz 892 r.aoo| 830 853 26| 88|  B4z|  .gogl B4 803
140 0 0 e 584 982 g6 951 915 982 114 980 9907 973 979 965 830]  1.000 955 995 988 985 068 005 951
W a2 98| o850 Lora| 768 085 | —.127 572 .9_75..‘_ 992 G971 .938 8531 955 1.000 962  .o45| 020 983|075 081
. e e 991 988 996 -955 Bgo 450 —.087 o 976 - 58 .G72 Ba6 095 "o62 1.000 .86 w81 969 .906 .053
T s g76 990 960 999 ..968 171 .65 -9_86-:7 955 973 565 880 .988 945 .086| 1.000 98 .97 984 925
B 970 949 974l gyr|  .om4 950 | a0 954 -976-:J'f- 933 972 938 Baz| 985 920 981 g8} 1000l 050, .79 905
19, .« 0 e . 974 982 .963 951 812 977 005 .68 .935_..' ‘9_80 093 991 .9oG 068 g3 .ofig o6y 950|  1.000 .84 Q71
W . e 2092 992 992 - .958| B4 994 051 988 ‘997_';;1 986 992 983 849|995 975 996|  .984) 979  .984| 1000 969
2o o5t | | o 88| b | en | —am | 959 ot || 9 gy | Bos| st L 98 | sl woasl gesl x| b0 | rooo
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FACTOR CO-EFRICIENTS TABLE 3 : ’ S “TABLE 5
_ . I - = ) MEANS, STANDARD DEVIATIONS AND CORRELATION CO-EFFICIENTS
Proportion of =
Indicators Factor locading va;’;ant'f; e;(r[;l\z:g::d : Groups 1 z 3 4 5
factor : i - i
o Means . . . . . . 138.9 145.8 .0 119.3 192.0
. L. 9920 9841 1 Standard deviations . 13.00 31.46 48.90 13.26 #%3.0g
2 9929 9859 o R
3 T, 9624 .9849 i ‘ Correlaticns
4 . 656 G324 } 1 1.000 .g80 588 Q74 974
5 e e e 862 R lyil 2 .80 1.000 084 .995 .980
6 C e e e e 9918 9837 : 3 .g88 |- 084 1.000 973 Q71
Vi b e -o6o3 -0037 4 e 974 -995 973 1000 983
8 9895 9791 5 - - 974 -g80 971 983 |  1.000
] 9988 -9976
10 R g831 .gb6s5 :
1 9933 4866 L FACTOR CO-EFFICIENTS TABLE §
12 . 9876 9754 i = s
13 Sr4s 7648 ; - ' lfropornon pf
. . i variance explained
14 .9924 9849 : Groups Factor loading in the growth
5 . 9762 9530 , factor
6. 5937 9874 ;
. ' 9877 9756 1 e A Sgoi2 9824
18 9766 -9537 ) 2 9956 9012
19 9877 9756 'y 3 9910 L9821
20 982 +9564 4 . . .9929 858
21 -9634 .9281 5 e e e .. 9893 9788
Total . . . . §o22 '1 Total . . . .. : 0840
[
COMBINED INDEX TABLE 4 | COMBINLED INDEX ThnLE 7
; Years Factor scores Index
Years Factor scores Index |
. S 195455 < .« o - . - .. 25,8720 160.0
195455 -+ 4 e s e 35-8321 To0.0 ‘ ' 1955-56 . . . . . . - . 38.6557 107.5
195536 - . . o o 38.9664 1o8.7 ? 195657 . . . . . . o1 gragpts 117.0
1956-57 .« . -« .o e . 42.2286 7.9 - 195758 . . . . . .. . . 44.8170 124.9
1957-5% . o . e 445333 124.3 o w859 . . . . . o .. 45-8855 127.9
1958-50 o . e e e . 46.3908 2.5 . 1959-60 . . . . . .. o . 502852 140.2
65060 . . . . . ... 49-8675 130.2 » I966-61 . . . o . .. 54.0676 150.7
1g6o-br . . . . . . 52.8281 K474 . ! 66162 . . . . . . -, .. 57,7164 160.9
wérz . . . 57.7778 161.2 196263 . . . . . " .. . 63,1668 176.v
6263 . . . . o 638879 178.3 : 196364 . . . . . . . .. 67.6539 188.6
196364 « . . . e ... 67.6873 188.9 Compaund rate of
| Compound Rate of Growth ., . . 7.3% i Growth . . . . 2.3%
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: TARLE §
INDICES OF THE PACE OF DEVELOPMENT
L TFactor
}jaclor scores Index of
seores based on ace of
Years based on Index N Index P :
indica. 5 group develop-
21 1n¢ deter- ment ¥
tors + )
rmnants
1654-55 « ¢ = - 35.8321 100.0 3584720 106.0 100.0
1955-56 . . . - 38,9004 108.5 38.5557 107.5 109.9
1956-57 . . . . 42,2286 117.9 41,9763 117.0 119.%
195758 - . . 445333 | 1243 | 4480 | 1249 129.6
195859 . . . - 46.3908 129.5 45.8855 127.9 138.3
1g59-60 . . e 49.8675 139.2 50.2852 140.2 150.3
gho-61 . . . 52,8281 147.4 54.0676 1507 163.4
1g61-62 . . - 57,7778 161.2 57,7164 160.6 177.0
196263 . . . . 63.8879 178.3 63.1008 6.1 [ 19401
1983-64 . . . .. 67.6873 188.9 67,6539 188.6 214.9
Annual trate
of growth .
{per cent) . 7.3 73 8.5

* Based on simple average,

V.V.D and V.V.B.




