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AN OUTLINE OF A METHOD FOR PROGRAMME EVALUATI(N;!

S. Chakravarty

Section I. General Discussion of ths Method

The purpose of the present note is to outline & method of programme
evaluation, Various recent discussions on the so-called "investment
criteria” had also the same purpose in view, But the discussion has been

| essentially singls-project oriented, with the implicit assumption that &
progranmes could be regarded ag a linear sum of varicus individual projects,
Thus an optimal programme is assumed to be determined, oncs the priorities
of the individual projects are optimelly ascertained, sach independently of

the rest.

This, at its best, howsver, is an insufficient method which, in the
absence of decomposability of the programme, could be seriously misleading,
excepting in those cases where projects are fow and represent a not ico
significant addition to the existing cepital stock, But it is not an equlva-
lent or a substitute for a programme sSpproach,

The method presented here has the following characteristicas

a) It deals with a whole constellation of inter-related projects, rather

then & marginal project. With a marginal project it is admissible
t0 use a partial equilibrium epproach, involving the cost-benefit
ratio or any such eriterion, although it may be soclal cost and

%I am greatly indebted to Professor P, M. Rosenstein-Rodan for the
suggestion of the problems and his stimulating comments. 1 am slso very much
grateful to the participanis at the M.I.T. India Sewinar; in particular, to
Profesacrs R. S, Eckaus snd R, M., Solow for valiuable suggestions, The ermors !
that persisi ave all mine.



soclal benefit which are involved rather than private cost and
private benefit, But the interesting point to note is that any
method to determine "social" as distinguished from private benefit
must transcend the possibilities of partial equilibrium approach,
thus rendering the usual discussion an inexact one, or simply
replacing one set of unknowns by another, An inter-related group
of projects necess:rily damsnds a more general approach, which
emphasizes later-sectoral dependence, etc, In certain cages, the
use of "shadow prices® to calculate cost-benafit ratios may cbviate
the necessity for a full-=scale programme approach if the shedow
prices can be approximated ip rslatively simple ways. For a further
discussicn of shadow prices, see the paper entitled."The Use of
Shadow Prices in Frogramme Evaluation,®™ M.I.T. India Project
(mimeographed) .

b) Secondly, the method is dynamic, inassmuch as the development of
the economy over geveral pericds of time is an essential part of
it, while most of the programme evaluation techmniques yield results
for a single period of tims.

c) Thirdly, the method uses an explicit characterization of the
projects involving the enserble of technical data, i.e, the gestation
lags, the depreciation rates, the intersectoral capital-output ratios,
the degrees of intersectoral dependence in current production, ate,
This is an extension of the ordinary methods where all the relevant
information is generally subsumed under one or two headings. i.e. tho

capital-income ratio or the capital-labor ratioc.,



d) The balance of payments problem may be taken account of by
introducing a side-condition that the excess of iiotal import
requirements over total exports should not surpass a certain
preassigned magnitude., If the side=condition is effective, it

necessarily implies a non-zero shadow rate of exchange.

While these are the main characteristics of the method, let us state
explicitly the possibilities with regard to the choice of the basgic
critarion. Several alternatives present themselves:
a) If the savings coefficient is already known, our criterion may
be stated as one of maximiszing the sum of incomes over the

specified %ime horizon. In this case, no séparate provision
for terminal equipment is nesded, because whatever maximizes

total income also maximizes total investment, since one bears a
wsll;adei‘ined relaticn to the other; the same holds a forbtiori
for total consumption over the whole period,

b) If the savings rate is an unknown of the problem, then the
criterion may be stated as maximizing the sum of consumption
over the whole period, subject teo a provision for terminal

equipment, In thias case; our unlnowns are not merely the
distribution of total investment, but also the over-all rste

of investment in the economy in each time period,

The choice of criterion (a) has the advantage that the planning problam
is then decomposed intc two consacutive problems: {a) the determination of
the over-all savings rate; (b) the determination of the composition of
investment. The cholice of the savings rate alreasdy reflects the decisions

regarding the futurs. It should bs understocd that the situstion (a2) holda



even though the savings coefficient is not fixed but varies in a predictable
manner over time, If it varies with the level of income, them we have a
non-linear system which is still a well-determined one., In what follows

we shall assume criterion (a) on considerations of simplicity,

The procedure for determining this maximum consisis in using an
arbitrary parameter that indicates how net total investment is distributed
between two sectors, which, for example’s sake, we call the "programme
sector' and the rest of the economy. This bisector classification is a
simplifying device and by no means an essential part of it, As a matter
of fact; these two sectors here represent any iwo sectors that together
make up the whols economy. In a more disaggregated approach it will be
necessary to have 'n’ sectors where ny 2. Although the computational
difficulties are iﬁcreased, the method cutlined here is equally applicable
to the more gemeral situation., Jn the two sector case, there is only ons
independent allocation ccefficient, ! )\“, uhich indicates how net total
investment is to be distributed between two sectors, while in the 'n'=
secter case we have (n-1) such as 'X'a', In the two sector case, the
single ' A ¢ is to be so determined as to satisfy our basic criterion, while
in the "n"-sector case, the criterion requires the determination of an
optimal configuration of (n-1) Atg,

The following algebraic model gives an enswer %o the above procblem
of maximization on a first level of approximation. This model will be
extended in Sectlon III to take into account the following questionss

a) The direct (nonmarket) technological externalitiss which make

output or increment of output ia any particular sector dependent
not mexrely on the capital or increment of capital invested in

these respective sectors bul also on capital invested in other assctors,



b) The changes in the flow coefficients (aij) , which are the
Leontief coefficients for cross-deliveries, normally associated
with an expanding size of the industry. The simplest way of
introducing this factor is %o make the input;outpu’c relationship
"lirear" rather than "proportional" as is normally done, Thus,

if xw = aij I;} + Kij’ where Kij

 with increasing Xy if Klj £ 0; it falla with increasing X

X
is a constant, than ai-ag— rises

j if
Ki,j > 2, The latter situation corresponds to the phenomenon of
increasing returns., Intreducing this two-peram:ter productiocn
function renders the Leontlei system nonhomogeneous, but it can
8till be handlied in an easy way. For more complicested situations,
we may initroduce cost functions in each input which are either
linear or proportional in facets, 1f proportionality in facets
18 agsumed 28 realistic, then there must exist certain nodal
poinie of output at which the coefficlents change discontinuously.
Thus the varlability of coefficients is introduced in a way that

does not presuppose abandoning complstely the tradinione) apparatus
of input-output analysis,

c) Depreciation rates may also be assumed to be variable over time,
Thus we may assume relatively lower rates for the initial years
and enlarged ones for later years, Secondly, ve nesd not adhere
to the method of straiéhtline depreciation whick in a growing
economy wnderstates the amount of net investible resources. Thus
the usual llomar type of question may be taken cere of by changing
the depreciation procedure, The more intractsble point regarding

depraclation that arises in the context of quality change does



not appear heré bacause we normalljr abstract from technical progress

in this context,

Section II. An Algebraic Model

(1) I(%) =s(t) =Dt) Where I(t) is investment at time 't°¢
S(t) is gross savings at time t!
and D(t) is depreciation of capital
stock at 47,

In those cases where thsre is a planned balance. of payments deficit,
that may also be introduced cn the right hand side as an additive factor.
For simplicity we ignore it for the time being,

We use the following notations

Vi (t) - Gross output of k™ industry at time 't1,

b, - Output_(gross) -capital ratio of the A industry (direct
capital coefficient).,

Kk(t) ~ Capital stock of the ;R induetry,

dﬁ‘ (t) = The rate of depreciatibn of a unit of capital stock
in the kM industry,

8 - The savings coefficient for the whole economy., We may,
if we so prefer, assume this coefficient to be variable
from sector to sector., Further, if we are nct interesited
in explicit solutions, we may assume sevings coefficients
to be variable, This means that the savings ratio diminishes
with increase in incame, For purposes of nmuserical extra-
polation, this does not raise any additional difficulties.

Equation (1) may then be written as:
I(t) = [er(t) - TETET = dzge(t}]
© pIVE) -EE ) - R VK )
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Now A\ lI(t) is the fraction of net investment that goes to Sector I while
A 2I(t',) is the fraction that goes to Sector II, with the natural restric-
tion that >s1 *)\2 = 1,

Thus A, I(t) = /s £b K (%) ciiaijijJ(ﬂ - K () + a K ()7
and ,\2:[(1;) m (1=N) [ oooBame as above..o/

In the presence of gestation lags, there are several ways of indicating

evolution of productive capacity over time, We may take the following two

cases:

a) K{(t+ )~k ($+4 =1) =\ I()
1 1 1 1 1
+L Y o - - ;
Kyt +4,) - K, (b wfz 1) =AI()
when,{’l and /?2 ars the lags of the two sectors.
b) A mors explicit approach to the problem may be to consider the
following case which distinguishes between investment in execution and

investment that is finished; (uhich means, the net rate of increase in

1
capital stock, i.e, addition to capital stock---attrition of capital).

=
A %
I(t) = I (t)d where I' (4) is investment that
L1 4 1 1
a is finished.
4
. K0 L K (6 ol) - K (5)
o L&) E & ROV

]This s however, 1s not a very satisfactory method of dealing with
problems of depreciation in the contexh of gestation lags., But for the
purpose of the present papsr, the simplicity of this presentation is an
asdvantage which 1s wsll worth retaining. The problem of depreciation will
be considered separately in another paper.



Now we have the following system of equations:

K (b +f) = K (t) <A A zﬁ{ibﬁ_xi(t) 28 8, ;b K, (t)} = 4K (8) + d2K2(t)]

Kplty +p) = Ky(0) =, 0 BTH 7 (8] 275, B, (6) =K (8) + 4K, (6)]

This is a system of linear difference equations of ordexr 1R where €= max
(4-€))s The nusber of 1initial conditions needed to stari the system is at

most (2 x-¢),

In certain singulsr cases, the system may be "collapssd® to yield a
single difference equation In aggregate capital stock, the order remaining

the same as in the "noncollapsed" state,

Once the Ki (t)*s are known as solutions of the system of difference
equations as outlined above, the timepath. of 'Y? and hence the integral of
X" over the planning horizon is known tooc, Thus the eriterion (a) will
then imply "max y' where y - f Y(‘h)d{;a Thus the decision variables N\ !s

]
will have tc be chosen in such a wey as to reach the above maxlmum,
A

The criterion (b) will imply: max C = fC(t)dt subject to K ®
K, *+ 1o In this case the decision variablesaare not nerely thaA\'s but
include the savings ccefficient as well, This raturally is a more complicated
problem. The converse to this problem has baen considered by Mr. Little who
assumes the following criterion: max K, * 1 subject to a ¢{t) =T(%), a
prescribed function of ‘hime,,‘?

Assuming continuous derivatives, etc. the mazimum in (a) is attained

wheres
2 4
I a0, ~3.32._co.
4 a3
2

I.M.D, Little, "Reflections on the Pianning Experience in India," India
Project, M.I.T, (mimeographed).,



In practice, the above formalism has hardly much importance, for
firstly it is quite unlikely that the functions involved will have the
necessary continuity properties and secondly, the explicit sclution of
the difference equations may be quite a job in itself. Thus the technique
of "numerical exhrapolation® will have to be employed to trace the develop-
ment over time, This technique is further considered in an appendix,

The method of numerical extrapolation has the additional advantage
that the coefficients need not be assumed to be constant over time.

While it 18 still possible to handle in a somewhat general way a sygstem
of linear difference squations with variable coefficlents over time, the
practical difficulties may bse great and the purist may alsc insist at the
same tims on convargénce proofs, etc, Yo such problem arises if we adopt
what has been called the technique of "numerical exitrapolation." Thus the
techrilque suggested abcve may take lnto account such delayed effects as
are r.ormally associated with investments in social overhead capital, etc,

The demand considerations relating to final consumer goods are not
gone into in detail in the model presented shove, But thgy may also be
intrcduced as additional constraints in a multisectoral mociel, In that
case, the set of decisioﬁ variables will be 'n-r-1? where {r! is the number
of additional equations introduced to take care of certain requirements on
the composition of conswaption. Thus, let us assume a lsit.uation vhere
ninimum amounts of consumption of certain commodities have been specified
by the plamner. Then, a number of decisiocn variables will have to assume
a set of values such that technology would enabls these recuired amcunts of

consumption output to be produced, This limits the range cf varisbility of
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the set of )\ s, but there would be a certain amount of frsedom so long
as the number of restrictions '/t is less than (n-1l). Instead of vsing
the elimination procedure, we may use a more symmetric prdcedure such as .
the technique of Lagrange multipliers which maximizes & target function
involving \ 's subject to the various a priori restrictions,>

Section III

We now introduce the changes in our model announced towards the end
of Section I,

It should be noted that the introducﬁion of technelogical interactions
requires the use of a new matrix of coefficients, which is different from
the Leontif matrices so far used, The two Leontief matrices are the matrix
of flow coefficients (‘iﬂ) and the matrix of investment coefficients (bij) 0
The leontisf matrix (ai J) is quite explicit in our system «f calculations,
but the second Leontief metrix is hidden behind the “bkﬂs",, Of course l/bk“a

are nothing but the column sums of Leontief's second matris, Thus:

1 - )

5 Cyx
k om 3

where Cik“s are the lntersectoral capital-output ratios,

How let us assume that ‘%Ti(t) # r(xi), and instead Vi(t) = t(KlyKa, o o o
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:’}'l‘he discussion in this paper iz oxclueively devoted ¢o a closed sconomy. In
e2n opsn econorny, where %uarget setting involves questions of import substitublon, mﬁ
complicated problems may arise, For this, ses the author's "Tr.e Logic of Inveshmens
Planning," Chs, V-VII (North Hollard Publishing Company; Amsterdam, 1559} .



Now only g, " 5-3—- while the other coefficients By 4 O
are the nonmarket influence exerclised by the jth industry over jt’h industry.
These influences must necessarily be nonmarket influences, To the extent
they are taken care of by the market mechanism through the prices and
quantitiss of investment goods and intermediate goods output, they have no
place here, The reason for that is the use of two other matrices, (a) and
(b), which relate to observable rﬁarket transactions, Leontief's use of
constant coefficients for these matrices, however, precludes sny emergence
of pecuniary external economies, because relative prices remain constant.
Thus Ieontief can only take account of quantity effects, and not of price
effects, Pecuniary external economies are, however, considered in our
system because (a) we do not assume the technological coefficienta to remain
unchanged, they change in facst3, and (b) because we have more than one
primary factor, It is easy %o see that either of these factors is sufficient
to introduce pecuniary external economies into the picture. It should,
however, be noted that for the -system as a whole it is misleading to call
such price induced effects "external, ult

The rows of the !g? meirix indicate the influence exeited by one sector
over all ths other sectors, while the colums indicate the influences received
by cone sactor froxi all the other sectors. In ordinary discussion the metrix

"g? is a diagonal matrix so that all the other elements aro necessarily zero.

Tre literature on external economies, however, indicates the lmportance of

uAlthough the pecuniary external economies are internal to the systam as
2 whole and mersly reflect the laws of general interdependence of the econony,
since the private investor is not in a position to estimate these changes
accurately, the investment equilibrium of the economy 1s affected. On this
point, see T. Scitovaky, "Twe Concepts of Exiernal Economies " J.P.%E;
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assuming that some oif-dlagonal elements are not necessarily zero. This
does not mean that we have any fool=proof method of estimating these
coefficients., In the first place it is necessary to consider whether these
coefficienta are "identifiable," in the sense the term is used in economatric
literature. What kind of a priori restrictions on the 'structure! of the
system are necessary in order to render them identifiable? This is all the
more important if we have technical progress, because, then; the distinction
between technological eiternal economies and the over-all effect of technical
progreas is a somewhat blurred one in practice, But, conceptually the
literature on economic development has often maintained, end rightly, that
certain industries act more frequently as transmitters 61‘ growth via the
effect that they have on the productivity of labour, thus providing an
instance of technological externality. Although labour is not formally in
our equation, its infl‘u”énce is taken account of through the shape of the
equations or the values of the coefficients. The off-dlagonal elements
crucial to the present srgument are those referring to the 'g! matrix,

The presence or absence of off-diagenal elewents in the other matrices

(a and b) are indicative of triangularity in the processes of production
and capital fomationc'l; It is generally held that there are certain sectors
of the egonomy which are important from the point of view of radiating
influence on all the other sectors, and they are normally classified as
belonging to the "infragtrcture.v

Having discussed “he general nature of this new matrix, we now rewsrk

our set of difference oquations for this modified case, We assume n = 2 for

SThe triangularity in the (a) matrix is significent alzo from a
computational point of view, This is so because only the matrix (I-a) is
needed for inversion.
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the sake of exposition. Thus the equations are now as follows:

B 0y) = K n b Ay foe K 0) 2 gy KRY e K ) ¢ g, K )

R ORACK a21v1(t)} ACE daxz(t)]

DR WO COEr R SO TR XO

K (t) + t) ¢ K (t
(a, 8,8, (t) a:g,agi’?Ka( ) 2,855, (%)

3518215 (t)} - 45 ®) +ax (6) ]

el

Kl(t '"(1) QA‘l'(l‘ﬁ (811* 812) = s(a g ~ a218u) - dJ}Kl(t)

12 12

g *g.) - -=d 0K () + K (¢
*{8 By * &) = 8o ,8 ¢ 5,E,) 2} U+ K )
Kz(t -"“4’2) a,\2-€2[ o » o Same as above . . o / + Kz(t)o

'fhus we have a system of twb difference equations, the order baingue = max
(Xl, 4?2), as in the previous case. Once again, we may iry to solve ths
case explicitly or atteaupt the method of numerical extrapolation as mentioned
earlier,

¥While the method proposed above formally takes intc zccount the
Technological externalities so far as the evolution of output and productive
capaclity are concerned, there are very difficult problems of estimation

involveds as remarked previously, the 'g' coefficients are not eagily cie‘%:emfmedoé

6In this connection, it is interesting tc note that the parametrization

device generally comnected with the dual of a programming becomes very complicated
in the presence of externalitiea., The problem hes heen discussed against the
background of statistical considerations, Fothing hae been done in the litera’urs
in this dynamic setting. For s discussion of the static question, ses F, M,
Bator,”The Anatomy of Market Feilure, Q.J.E., 1958,
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We now turn to the second of the major extensions which were
announced on page 5. This relates to the way in which the variability
in time of the coefficients of the two leontief matrices may be
incorporated in our modol. One way of introducing such veriability is to
assume these coefficients to be autonomous functions of time. In other
vwords, the sole reason why the coefficients change is technical progress.
Thus differences between coefficients at two differeant points of time are
indicative of "structural change,™ due to imnovations, etc. This, however,
is a cheap way of generalizetion unless we can foresee the nature and extent
of such technical progress, which is bound to be quite difficult to predict,
To the extent technical progress is corrsctly foreseen, we mgy incorperate
them into our mocdel without difficulty., While technical rrogress is not
easily foreseen, the variability introduced into the pilcture via the
increasing outputs of different industries over time can be more easily
projected. These changes reflect the economies of scale vhich become
important when the industry has reached a certain size as well as the Allyn
Young type of external economies due to greater size of the market, A cross-
section study of the production functiong of comparable industriss in
different countries st different stages of growth may indicate how the
relevant coefficients change when the size of cutput increases. A study
of this nature has already been undextaken by Chenery‘,? Such a study is
quite indispensable from the operational point of view, if varlability of
coefficients is to be introduced into planning questions. At this stage,
the transition in our analysis should be csrefully paced. Thus, our first

extension consists only in introducing linearity, At the aext stage, we

7Chexxery, HcBo, Patterns of Industrial Growth, (Paper presentoed at
the Washington Meeling of the Econcmetric Socisety, December 1959).
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postulate facetwise proportionality or linearity, as the case may be,

We can show how the introduction of linearity already enables some
extension of our traditional results. Assume two sectors, memufacturing
and social overhead capital, Social overhead capital enjoys increasing
returns to scale so thal input-output ratio falls as output expands, Then,
we haves

nowoapghrat et F

Xz = aax.l + 82212 = 322 % F2

Then, { x} = (A {x} * {F - “’} where { I}:i.'a the columvector of gross
output levels, [A] is a matrix of marginal input-output coefficients. {F - ’3}
stands for adjusted final demand.

Then, {x} m (1] {i - ‘E’},

This differs from the traditional estimates of {x} for any given amounts of
{F} by a factor [I - A] =1 {'3} which may be sizeable depending on {3’;
We mey also introduce some inequalities such as for values X < f, Xiy =

&ij X4, but for values > 3’{, Xy = This is what we mean by proportion-

a, JX 4°
ality in facets, Even here; we had best postulate proportionality in fecets
(stages) rather than continuous variability. This implies that a% any point
of time there is a proportionsl relationship between each input and output,
althdugh the coefficlent of proportionality nsed not be the ssme as on any
sarlier occasion. Such piecewise variation of the cosfficlents is not guite
@asy to handle explicitly. Since the prices are changing between the various
nodal pcints, the procedure of numerical extrapolation in this case must

distinguish explicitly beiween value variables and volume variables, This ralsas
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the familiar prcblems of index number construction which under such
concepts as real income and investment is somewhat ambiguous,

If, however, we are interested only in numsrical ext:apolation, not
in an explicit solution, all that we need to do is8 to worit on a set of
fixed coefficients for one well-defined facet, Begyond that, a different
set of coefficients will be needed, apd the procedure may be repeated.
This sounds slightly artificial becauss in reality the facets are not that
precisely marked, but the advantage in the handling of the problem is very

great on this assumption.
Another way of handling this problem of plecewiss linearity may be

to assume that substitutability operates only on the margin, that is to
8ay, we may assume that the increment of capital stock may be used in
various ratios with complimentary factors, while once a choice has been
made, w8 have a certain unique ratio in which the factors must be
employed, Thus we have layers of capital stcck and corresponding layers
of technique and the relative importance of a given type of technique
decreases in proportion as the importance of the correspording layer of
capital stock becomes less important, Thie comes about ir two ways:

a) The capital stock of a special type depreciates.

b) It is not replaced by an old type but one appropriste to the

changed conditions of the system.

This second approach is very interesting from the theoretical point
of view, and it may be shown to be quite consistent with the first point
of view, although computational problems suggested by its approach are rot
quite simple, Two things must be noted about the method of plecewisas
inearity:



a)

b)

7

At each point of time, we must ascertain whether the conditions
relsting to the consistency of the various coefficients are
satisfied. In case these coefficients turn out to be inconsistent,
i.e, the Hawkins-Simons conditions of the system are not satisfied,

this is presumably because the system determining the coefficients

has more equations than unknowns, This over-determination arises

because cheanges in the coefficient in one industry may well entail
certain changses in other sets of coefficients, which may not be
immediately apparent. Thus by postulating constancy somewhere we
are dealing with a structure implicitly over-determined. The
reason why such overmdetemingtion will not arise in this approach
is that we allow for induced changes in the ccefficients in a
piecewise manner via the price sffects, _
Secondly, if the coefficientz are changing as output increases,
relative prices will, of course, be changing, This raises, of
course, all the familiar index nuwber difficulties in determining
real income over time, Since index number problems are theoretically
"insoluble," we may have to ascertain limits within which such
discrepancies will lie and then proceed as we would have done
otherwise. A practical resolution of this difficulty may be
indicated along the lines of successive iteration. This means
that we plan for the subperiod for which prices sre more or less
constent, having sufficient regard for the terminal capital
equipment, Then, repeat the procedure for the next subperiod,
having regard for the terminsl equipment at the end of this period.
In this way, we can avold some of the difficulties in practice.
This i3, of cowrse, analogous to ths procedure on whizh chain indexes

are constructed,
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The last point relates to the way deprecistion shwmld be calculated.
With straightline depreciastion, "depreciation" (amortization) exceeds
replacement” in a growing economy, but in the context of numerical
extrapolation, there is no reason why we should use straightline deprecia-
tion, We may calculate "depreciation®” in such a way that the difference
between depreciation and replacement does not exist, Where we are
concerned mere with "real®” conditions rather than with financial practices,

such a procedure should not evoke much criticism.
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The Technique of Numerical Extrapolation

The technigue of numerical extrapolation may be illustrated in
the following way:
a) Specify the initial conditions
For simplicity, we assume both the lags to be the same, i.e.
£ 1 oA 0" 3o Then the number of arbitrary initial conditions
equals 6, These are Kl(o), Kl(l)g Kl(Z)‘9 and Ka(o), Kg(l)’ Kﬂ(z)o

b) The data of the system are: [“ij VA {b} s {d} > 8 [gj

¢) The unknouns of the problem ars: 31(3)5 Kl(h), 21‘{1(5}, and
K,(3), Kz(h), K2(5)° Thay may be determined from our set of
equations. Thus K(3), X(L4), E(5), are determined., In the
second round, the data are the unknowns of the first astags, the
constants may or may not remain unchanged, and the whole procedure
will be repeated. Thus all the successive pointz in time will be
reached, and the time path of all the varliables will be ascertained

in a stepwise fashion,

In the above example, lags have bsen assumed to be the sams
in both the sectors. The more gensral situation, involving
different gestation lags, may also be considered without intrcducing
any difficultiss.



