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by
M. M, EL-IMAM

I. STATEMENT OF THE PROBLEM:

A fundemental preliminary step in planning operations is the
analytical study of the historical growth of the national economy.
To be fruitful such a study should be capable of providing quantit-
ative measures of the factors contributing to the growth of the eco-
nomy in the past. The ecopometric approach proves to be valuable in
this connection, and if data are available, it usually provides the
required information in the shape of an economic model for the whole
economy. For some time the present writer has been engaged with
the problem of formulating and estimating such a model. It was be-
lieved that a first step towards the construction of an economic
model describing the development of the Egyptian economy should be
a study of agicultural production which remained up till now the pr-
incipal economic activity in the country.

The purpose of this paper is to estimate the parameters of the
so-called "agricultural production function™,; wiz., the formula
relating the volume of aggregate agicultural production to the fac-
tors of production used up in agiculture. The objective of such a
formula is to estimate the net effect of each of these factors and
its net contribution to production. For it is well-known that land,
labour and capital in its various forms, all combine in some manner
to yleld agricultural production. But the question which stlll lacks
a definite answer is: what is che effect on total production of a
change in one of these factors? And what is the effect of a simulter
neous change in some or all of them?

The correct amswers to such questionsz ave of paramount impor-
tance not only for scientific reasons, but alse for practical prob-
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lems,especially those arising in connection with planning - For any
decision concernihg the change in cultivated area, investment in
agriculture, changés in the volume. of employment, etcC.., should be
based upon reliable estimates of the effects of changes of these
varisbles. Further, the econometric approasch to the problem enables
us to gseparate the "net" effects of these factors, and to measure
them as they did exist in prectice. This method would be superior
to more common methods in which technical coefficients are obtained
on some theoretical or empirical basis, measuring what "should be"
under some ideal conditions. In fact, the comparison between what
did happen and what should have happened under certain conditions
"would solve a great part of the planner's problem.

The present papar is an elaboration of a previous one by the
same author .”. and should be considered only as a preliminary step
towards a more systematic study of problems aris in the study of
- agricultural production. As many research papers, this one raises
many questidns beyonﬂ what ‘1t attempts to solve.It'is with the hope
that some of the fellow-researchers in the Institute would pay some

consideration to these problems that I give this acéouht of my study-.

2. DEFINITION AND ESTIMATION OF VARIABLES:

The first step in econometric analysis, aftver the specification
of the problem, is to define the variables which are to be included
in the study. This has to be done with -due regard to both theoreti-
cal and practical considerations. Then follows the process of actu-
al estimation of these variables . This requires the determination.
of the™units" of measurement of the variables, and units of observa=-
tion. Two major types of observational units can be identified in
the present study: Either we choose the farm as a unit and fit our
function so that it tells us something about the effects of changes
in the size of the farm and other productive factors combined with
it on production . Or, we consider the wﬁole.country as one big
farm, and obtain enough observations on the working of that farm.

In other words, we have to choose between the micro—approach and
the macro—approach. In the latter case we have to obtain reasonably

(#) Gf. Memo. 152, NeP.Co, 26/1/1959%
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long time series for our variables rather than the sowcalled cross-—
sectional data. It.is clear thatb practical consilderations are in
favour of the adoption of the latter course provided that suffici~-
ently long time series can be obtained for the .most important vari-
ables. It should be emphasised, however, that each of the above two
approaches is capable of answering & different set of questions,
although they have a lot in commoxn. For practical reasons we have
confined the present paper to the latter zpproach. It is hoped that
the former one would be taken up later especially when the data of
the last agricultural census are released.

Before discussing the process of estimating the relevant vari-
ables in detail, we shall discuss some problems of a general nature
which would help to determine the scope and limits of the study.
The first.question to be raised here is the definition of what is
meant by "agricultural production” : Is it meant teo be net, l.e.,
comprising only the value added in agricultumre, or globaly l.ee,
covering the total value of all agricultural products. Further,
what types of products should be included? To answer these and sim-
ilar questions one has to analyze the production function itself.
In genbral, this function is designed %o explain the process of pro-
duction rather than the creation of value added® Hence we have to
obtain series of giobal production and not of valuve added. Further,
-production is conceived as a single prﬁiggf capable of producing a
well-defined composite product. In othcvﬁ given a certain set of
values of the factors of production, there should correspond a given
amount of global product. This would ensure that our function is
"single-valued” and thus sub39ct to straightforward statistical
methods of estimation.

One can generally distinguish between three main Gypes of agri-
cultural production: (1) farm products, (2) fruits and vegetables,
and (3) animal products. The products within each group are, from
the technical point of view, more homogeneous than as 1s the case
between groups. It is proposed to concetrate here on the f£irst of
these groups, since they represent by far the most important part
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of total production, and they constitute the major and most syste-—
matic source of demand for cultivated land. Another point in favour
of this choice is that the data for this group is more reliable, and
one can construct rather long series dating as far back as 1913, wi-
thout seriously running into the danger of wide changes in the dégree
of reliability of data. The crops included in this group ‘are:
Cotton and cotton seeds, wheatymillet, maize, rice, beans, barley,
lentils, helba, onions and sugar-cane.
This leaves out some minor crops which can be safely neglected, since
their data are not available for the whole period. The only important
exclusion is that of fodder (bersim) whose data started to become
systématic only since the lagt war. However, there had been violent
changes in the productivity of land from that crop, due perhaps to
indcourate reporting, as well as to changes in the period during
which this crop is allowed to remain on land. In any case, the excl-
usion of this crop is not a serious problem as might be thought,
gince it constitutes a different type of product and cannot be con-
sidered as a cash product for the farmers.

In estimating the statistical geries we have attempted to conve-
 rt them into index numbers referred to a base equal to the average
of. the years 1950-I954, which is put equal to I000 (. simply to evade
use 6£ decimals) . This is considered more advisable than’the use

of a single year as hase, gince agricultural production is usually
subject to violent year-to-year changes. The period chosen is one
which is suitable as a basis for many economic geries describing

the developmeht of other sectors of the econoﬁy. We turn now to a
discussion of ‘the main series.

i) Acréage:

As is well-known, the total cultivable area has remained practi-.
cally constant since. the second ephancement of the Asswen Dam(in
1933), at a level of about 8.3 feddans. No serious significance
can be atbached to changes in the series of cultivable area since
there is a lob of ambiguity concerning what has been regerded as
cultivable and what is not . On the other hand, the area actually
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cultivated showed rather minor fluctuations during the las® forty
years. In the inter-war period the average area cultivaked gnnually
was 5.39 feddans. It increases only DY 4,7%, i.e+, t0o 5.64 during
the years 195I-I955, a difference whiclh is about 8 times its stand-
ard error, showing a real increase. However, the average of the
latter period is lower than the average for the years immedisbely
following the war, viz., 5.79 m. feddans, a difference which is 5.73
times its standard error, showing a sigianificant drop. As will De
shown later there are enough reasons to suspect the validity of such
changes.

But when ome comes to the problem of defining the unit of meas-

urement of acreage, one easily sees that the absolute area unit is
not a suitable one. In fact the time rate of exploitation renders
sucl. a unit nonhomogeneous. A feddan which 1is cultivated all-over
the year certainly has a greater chance to contribute more to agri-
cultural production, than one which has been allowed to remain idle
for a few momths. What is relevant here is not the area units, but
the productive units. ‘

Another series published ennually is the so-called crop areas
whose unit is a feddan-crop. Thiis a feddan which is cultivated
twice during the. same year is counted as two feddans, irrespective
of the period of cultivation. Again it is clear that such a treat-
ment does not ensure homogeneity. Thus an apperent increase could
take place if we substitute for a lengthy crop, four or five short-
lived crops occupying the land for the same period.

The problem is quite similar to that faced in the measurement
of the labour input. Apart from problems of productivity, the lab=-
our input is usually considered in terms of man / year rather than
in ebsolute number or man/product. Therefore it has been decided to
use a feddan/year unit, so that the resulting acreage would show
a stable rate of exploitation ., Thus if a feddan is cultivated with
a certain crop which remains one year it can be treated as a com~
plete feddan, while if the crop lasis only half a year it would be

considered as half a feddan only, This treatment should not be
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considered in any normative sense. It is merely a simple correction
which takes care of the corrections meant by introducing the crop
area conqept but at the same time excludes the disadvantage of trea-
ting a feddan cultivated for 9 months with cotton as equivalent to
a feddan which is cultivated with vegetable for one month or a fra-
ction theréfrom. Our concept is not a traditional one, and many ag-
ponomists have objected to it in favour of the crop area concepb.
However, if we leave traditions aside, it can be seen that this con-
cept is more logical since if a certain crop is capable of engaging
1and for I2 months, this should not mean a reduction of the usage
of land simply because each feddan cannot be counted more than once
on a c¢rop area basis.

The main difficulty is that the actual period during which a ce-
rtain crop lasts on 1&@%@&%' t change from one region to another and
from one year to anotherAmight differ within limited ranges owing tq
climatic conditions, and no records exist on this point.However,
since these differences are rather of a random nature, they can be
neglected and they would be incorporated in the residual errors of
the equation.(‘) Accordingly we have decided to use the following

average periods for all years under discussions

Sugar-cane I2 months
cotton 9 months
wheat, helba 7,5 months
rice, barley 6.5 months
lentils 6 mcnths
others 5.5 months

These are rough estimates which were chosen after consultation with
some colleagues. They have been all transformed into fractions of

a year, and the area cultivated by each crop has been multiplied by
the corresponding fraction to obtain the fad@an/years engaged by
that crop in a given year. The sumtotal of these products gives the
total feddan/years which have been allocated to the given set of
crops. It is clear that this treatment would help to account for the
fact that we are considering only part of the crops for which the

(#*) This might raise difficulties in the process of estimating the
- parameters, owing to the dependence of residuals on the indepen-—
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1and has been used . We shall call the resulting area, the "exp—

loitation area" to differentiate it from the cultivated and the

crop areas.

We can then define the time rate oL exploitabtiou o follows:

exploitation area
cultivated area
It was: . found that this rate was practically constant all over the

whole period at an average of 0.7 years for each fedden. In other
words the allocation of crops to land was such that each feddan was
occupied about 8.4 months and left idle for the rest of the year;
on the average. The avéfages over the inter-war and post-war per-

time rate of exploitation

iods were as follows

period cultivated area exploitation area rate of o
(k. feddan) (n. feddan/year) explotation
1919-38 5.389 3.795 0,704
1946-50 5.790 3.807 0.658
195I-55 5644 3,849 0,700

Although the las} period shows an increase in the exploitation area
of about 4.1% over the first, the rate of exploitation seems to -
have declined slightly. In fact it can be seen that the exploitaw’
tion area has reached a peak in I1929-I930 at which time the rate

of exploitation amounted to 0.733, which was the maximum for the
whole period. It seems that the drop experienced by the remainder

of the period is
cotton area .«

‘Referring to
had been (unlike
first world war.
cultivated area.
was suspended at
declined and the

due to the introduction of restrictions on the

Table (I) we notice that the exploitation area
the oultivated area) slightly affected by the
Afterwards, it grew at a rate faster then of the
This rate which amounted to about I.4% annually,
the béginning of the great depression. Both area
decline in th. exploitation area was somewhat

stronger . The I929 peak could not be regained before 1957, in
spite of the additions to the cWtivated area .It is worth noticing
here that the cultivated area showed a jump of some 400 thousand
feddans between the two years I943,I944 without any corkesponding
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increase in the exploitation area . This might be largely due %o
changes in the system of estimating cultivated area.

ii) Labours:

Ideally the factor labour should be estimatéd in terms of man/
months actually employed in agriculture , and technically necessarye.
This raises many difficulties which were not easy -~ to solve. Flrst
of all the man /hour or man/month concept is rather ambiguous in
agrlculture, and it is difficult to consider a worker as necessary
or redundant when is simply keeping an eye and waiting for the see—
son to resume his work. A% tlmes he might be apparently idle, but
this does not necessarily mean that he can be dispensed with for
ever.Further at seasons many members of the farmer's family might
be occupied (especially children) in some sort of a seasonal employ=.
ment. The problem is made more difficult by the fact that the agri-
cultural labour is mneither organised nor necessarily contractual.
Some writers are inclined to use given technical labour coefficients
for the various crops, and thus consider labour requirements in te-
rms of some constant productivity men/month concep®. Thus the Plan-
ning Comnittee considers the number of those actually employed in
agriculture in I1959/60 as 4.22 millions, out of which 3.245 only
are technically required. |

However, this-treatment begs the problem since it is based on
certain implicit assumptions as regards the virtual requirements
according -to the given point on the production surface, and any
dhanges that may occur in productivity. We might be therefore cont-
ent with a concept based on the number of workers actually living
directly upon agricultural activity. If for a limited area there
occurs an increase in the numbers drawing their liwving from agricu-—
lture, this would be reflected in a deterioration in their average
and marginal productivities . We prefer %o adopt this approarch and
see its implications to the changes in productivity, rather than

assuming something about this latter which would immediately rest-
rict the information that can be derived from the production func-
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tion itself. Thus we shall be adopting a supply rather than a dem-
and concept. Our ég?imate is of the Jabour force rather then of act-
ual employment. But)%%ises another quegstion, namely of obtaining am -
annual series of the agricultural labour force. 3

The main source of dabta on those engaged in cultivation of land
is the population census (part of Part I in the classification by
economic activity). This can be supplemented by the eafly Manpower
sample surveys of 1958, which are based on the population census
conceptual framework. Another source is the agricultmral censug, but
it could be easily reconciled with the population census statistics.
Thus we accepted as basis for estimating the labour series, vthe dec=
ennial figures derived from the population censuses and the manpower
gsample surveys. The annual series was derived by means of an auxi-
liary series, viz. , the rural population. Thus the zatie of agricu- :
ltural labour to rural population in the census yearﬁé_The inter-
census ratios were then estimated by meeans of graphical interpolation.
The reliability of such a method depends on the reliability of the
assumption that the annual changes in the agricultural ﬁabour are
highly correlated with the annual changes in rural popitlation which
is the main source of this sort of labour.

However, this procedure raised another problem, namely Tthe esti- .
mation of the rural population itself. Agein we had to introduce
some assumptions here. The first is that the changes in this type
of population are primarily e the natural increase in the rural
areas. These were derived from the the registration data published
annually in the Statistical Abstract. There remaiuns the effects of
internal emigration, which were assumed to occur smoothly between any
two consecutive censuses. Thus we extrapolate the rural population :
beyond a given census until we obtain an estimate for the following
census year. The actusl estimate for this latter year is then used . -
as a basis for correcting the intervening years , by means of simple
interpolation.

The resulting estimates of the ratio of rural to tobtal populasl
tion are given in column IO of Table (I)‘O'It should be remembered .
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that the term rural is not always an unequivocal one . But what mat-
térs for our purpose is to use it in a consistent manner, which

was the case. It might be observed that this series has showed a
persistent tendency towards falling domm, especially in more recent
years.

In this process we had to construct a series for total popula-
tion which is shown in column (5) of table (I) in the form of an
index number referred to the same base period as that chosen for
other series. It was found that the the ratio of agricultural lab=—
our to total population was I7.9% in the base - petiod. The product
of the ratio of rural population into that of agricultural labour
to rural population gives a series of the ratio of agricultural la-
bour to total population. This series has been converted into an index
number which is shown in column (9) of table (I) . It can be seen
from this-index that the ratio has been grdually increasing up till
1933 , then it started to fall down especially since the beginning
of the second world war. This led to a rapid increase in the abso=-
lute number of labour during the first twenty years, followed by
a deceleration of this increase and the series became eventually
practically stationary.

iii)Capital and other factors:
The next main factor is fixed capital. Owing to the fact that
mechanlsathn has nof been ?erlously conﬁﬁemplated;Egyptlan agricuve
csafely me ange M agtreultw
OneCunAmdch¢ﬂery over the period under consideration . If there had
been any changes in this factor they can be incorporated in a trend

term, as being gradual and smooth over time.

However, a large amount of investments in agriculture are of the
indirect nature through investuents in irrigation . Their indirect
nature ralses some problems concerning the determlnatlonlthelr imp-
act on agricultural production, and the method of capitalization .
One should also differentiate between two types of investments here,
Vvize., public investments in dams, canals and drainages , and private
investments in field canals and wells. Their impacts on agriculture
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wpuld be through the supply of water , amd its allocation to wvarious
parts of the cultivated land. An indicator for the first factor might
be the length of canals and drains. Howrver. this is not a very re-—
liable indicator, since what is really relevant is the amount of
water which can be virtually supplied by these waterways. The prob-. .
lem of alloeation is the more imporitant one.

A little reflection shows that the wain cond?ribution of these
investments is in the determination of the total cultivated area,
and in the possibility of cultivating it a longer fractioncof the
year . Both factors are taken care of by the exploitation area as
defined before, since any increase in area or elongation in the
period of cultivation will be reflected in the totality of feddan/
years in so far as they relate to the specific use of land for the
cultivation of the group of products under study. The quality aspect
of the changes in crops will Dbe considered latér under the factor
"allocation™ . However, a good part of the effects of field watel
ways goes to restoring the productive capacity of the fields. In
that sense it can be considered as ares replacement, keeping land
intact at some level of productivity allover the pericd, Imn other
words, a large lpart of such investments can be regarded as gross
investments which would be excluded if we atbempt to obtain thew time
integral on a net basis. Any improvement over and above replacement
requirfements would be jncorporated in the catch~all trend term.

However, this would jeave the problem of water supply standing.
It has been decided to pay some attention to this factor since its
annual changes are supposed to contribufe to short-run variations
in agricultural production. Our measure of this factor takes the
shape of the amount of water released at The Asswan Dam annuallye
- This might be a rather ambiguous concept since an excesqwgilggter
is as bad as a shortage . The Pactor works in a nonlinear/f, and it
migh be that deviations fpom a certain optimum can be a better in-
dicator. This problem still needs more serious consideration. We
shall leave it here at that state.

Consiger now the working cspital . We notice that there is us=.
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ually some more OI less fixed proportionality between this factor
(especially seeds) and production. However, this cannot be easily
assumed when cCrops differ from year to in an aggregative function.
1f we succeed in eliminating the effects of changes in CTOP=COmMpPOor
sition we can safely assume & simple proprtiohality between this
type of working capital and global production.

There remain some other items which reflect radical changes in
agicultural technology- Thé'k"ﬁportant of these is fertilizers which
are considered to have undergone gome appreciable changé in their
use ovet the period under consideration. 1% is true that part of
the Pertilizers used is meant to restore the fertility of land,
while the Test goes to a real improvement of productivity, ab least
up to a point. This however, raises the difficult problem of the
interactign betwaen type of fertlizer and type of product. Part
of the fertlizers used are home made and they are to a great deal
composed of natural manures. For this latter scanty statistics ex-
ist, and we were compelled to ignore them. The series used in this
study is an. index number of chemical fertlizers, whether domestic
or imported. Each type of fertlizers ha%?tggnsfromed into its equi-
valent of phosphates or nitrogen, before their aggregation into
the general indexX. However, this index représents the supply rather
than the actual use of fertlizers.

The exclusion of natural manures raises some difficulty. Theixr
proportion to total fertilizers +tended to decline over time . This
means that the effect of fertlizers as measured by chemicals only
would be smaller than its-true value, since their rapid increase
would be partly compensated by the deolinepin manures. Howevel,
the coefficient would be still meaningfu%(pgojections if it can
pe. assumed that the trends in both types of fertlizers would per-— .
gist in the same manner in the fubure . Further investigation would
be needed to assess the net effect of each type.

iv) Global production:

There remains now the problen of measuring global production.
This is in fact a problem in indexX number construction. Let us use
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+the following system of notation:

Ordinary symbols denote base year magnitudes, while primed ones

stand for year of ‘copmarison. The subscript T stands for crop-

‘A, the r-th crop area (in fedden/year)

'Vr Average product per feddan /fyear (in ardebs or cantars)

Qi Potal production, volume (in same upits)

P, Unit value (in piastres)

Ir Money value of crop

Summation signs will run over subscipt T.

For indices of total value, quantity and prices we shall use

the corresponding symbols:f?, Q & P,

There shall be two indices #or asrea: A & B as defined later. For
any product =, we have the following identities: ~
' Qp =-Ape oy, i, =Q, P, AL
Sinilar relation can be formed for current years. In the following
discussidén we ahall drop the subscript r since the summation sign

would indicate its presence wherever 1% should have appeared.
The mo;} straightforward index to obtain is that of money value:

: P
M= 5 iaghﬁ_ 2)
B ‘
This can be rewritten as follows. _
£Q'P'  SQP' A WP

=3 TF e =T * T
; ultiplylng both numerator and denominator by the same magnitude.
The product of these two expressions glves. -

- - R

~ Taking square rooots and rearrenging the factors, we obtain.

. M= QP (3)
i zQiPt ﬁlp

s — * W (&)

P_{mw T e

which are the ideal-index formulae for quantities and prices res—
pectlvely. These are well-known results in index number theory, and
they help to 1llustrate the system of thinking in the rest of the
problem.

where,
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Thus we have obtained indices of money value, quantity and
prices, and obtained a relation among them quite similar to the
second of relations (I) which holds for a single product . We tTy
now to comstruct a similar relation to the first of those relations,
viz., one connecting quantity, area and productiviy. Now substitu-
ing for the Q's from (I) in (4) , we £ind that:

2 gA'V'P' . &SA'W'P \

Q* = FxYPT ——  SAVP 4

We want to obtain a relation similar to that for individual cropss
Q = B.V - Saliey i (&)

inclex
where B is an index of total area, while V is anAof overall average
productivity. Let us rewrite (41) by multiplying both denominabor:
and numerator by the same quantities:

S SAVIPY. |y . 2AIP. . ZAV'E
Q e SQV‘Pi .Ziv’?' ‘ ° ﬁAjTTP—— o WP"_-'

In the first expression, the first and third factors can be consi-
dered as indices of area, the weights belng ViP* and V'P respecti-
vely. The second and fourth factors are:indides of average product-—
ivity, the weights being AP' and AP respectively, -In the same man~
ner we can factorize the second expression into indices of average
productivity (with weights A'P' , and A'P) and of area (with wei-
ghts VP' and VP ) . If we multiply the two expressions together we
obtain an expression for Q4 s which can De Pactorized into two fac-
tors: the first being the product of four indices of area and the
second is the product of four indices of average productivity. Tak-
ing the fourth root we can write these dindices as follows:

B 4FA'V'P’ TA'V'P SAVE TATVE . (7
_ 4[EATES RLTVTE VWelee s 2AVE | ¢
i \’;mw‘ SOSREWNE -4 %%VFT—‘ v

The index V is the ome which can be constructed for average produ~-
et in a manner which fulfills the conditions of the ideal index
formula with respect to the volume index Q as defined by 4) . It
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might be mentioned here that if A, i3 measured inso'berms of feddan
years, then V., shoudd be corrected corresponetipglyy [bhat their product
is still Q, aa in i (1) . Since the time factor for each crop is
assumed o be constant allover the period , the index V will have
the same value in either case ..

Similefly the index B would attain the same value in both cases.
Here the area is weighted with ‘weighte which are propertionate o
the value of its product. Thus if a feddan is used in a crep which
produces a more valuable product, it would be given more weight in
_the index. Total area may remain constant from: one year %o another,
but nevertheless the index might be greater or smaller than one,
according to the allocation of land to the different crops. This
means that the index can exceed unity for one or both reasons:

(1) An increase in total areas in terms of feddans (or feddan/ years)
(2) An increase in the capability of land by alloo:atins to it more

- -valuable crops.; :
The first of these can be called the "absolute area factor" ’ whilo :
the second can be called the ™ crop allocation factor ". Now the
absolute area index can be constructed in a simple manner owing to
the ad.d.itﬁrity property of feddans or fed&an/yeara. 1t iss :

A= ZE—- §))
Denoting the relative Bhare of the r-'bh orop in lepd b‘y I‘, » then
T, = A/ GA) LoepEy o @O

Thus if we divide each numerator in (7) by %4' and each denominator
by ZA;} we obtain an index for the X's, which has to be uul'biplied.
by the index A, to restore B, Thus:

- T o R (II)
‘X being the crop allocation index . Substituting in (6) , we obtains
Q = onnv L ¢ (Ia)

Reversing the argument we can define a new :lnd.o:l: of qu.m&w which
: free from the allocation factok, Y say, ,
= AV | Q = X.Y § gu)
2 index Y is the analogue of Q,, the gquaptity in the sifgle -
“auet  case o while the index Q contains something ”!%‘"0 This is



ETh=

a familiar complication in ‘the process of aggregation of economic
variables. The index Y can be regarded as an index of a homogeneous
composite product, and it would be the more appropriate index

for the purposes of the production function, provided that the use
of factors is not affected by the allocation factor. Allocation Lt~
gelf has to be explained in terms of other factors. Not only tchnie
cal data are relevant here, but also market conditions gre impor-
tant . Analysis of this problem would carry us far franghrpose of
the present study.

It might be also mentioned that allocation hags also its geogra=
phical aspect . Suppose that total area remained constant, and 80
remained the relative shares of the various crops. Further let us
assume that the average productivities remained constant in terms
of all crops for each piece of land , j.es 5 if each given feddaﬁ“
nas been allocated to the same cIop, We could have obtained’ the
same product.lt may happentthat in oune year certalin areas are all=
ocated to a given CIOD, while in the other otheT areas e OL0
allocated to it. If it happens +that the area allocated in either
year is more suitable for that crops the indeX will very from unity -
1f we do not allow: for this factor also, the index ¥ would be aff-
edted, and hence Y. We wight expect +his to oececur foI example in
the years of restriction Vs. unrestricted years. This means that
we have to form an index gimilar to X to account for this factor..
The time given to this gtudy did not enable us to go inte the nec=
.essary detalls of such an index. 1+ ig bhoped to be the subjsct of
another study.

The basic data used in the caleulation of these indic#s' are
given in Tables (IT)-(VI), in the appendix. The indices themselves
are given in Table (VIII). The source of data are the Annnal Stat =
jstical Abstracts. The prices gquobed there are the prices quoted
Por each crop during the years of consumption'rather than years
of production.It is mnot clear whether these prices are really
farm prices oT wholesale prices. In any case we are interegted in

yearly changes,and we can safely assume that these sets of prices ate
capable of measuring these changes. :
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In studyin rClong series of the type given before , it is perha=-

pe more meaningful to convert the date into per capita berms. The imoley

of population has shown an increase of aboutb 80% over the whole pe=
riod. On the other hend cultivated and exploitation areas have sh-
own little improvement, if any . As a result the period witnessed

a rapid fall in per capita shares of cultivated land, whi%§F§Eél
down from 0.43 feddan to less than 0.25 feddan.. If the per/share
of land should have retained its initial level, the cultivated area
shoiild have risen to about 9,84 million feddans by the end of per-
iod, an amount which exceeds total cultiveble area by about 1.5
million feddans. The same applies also to the exloitation area,
since the per capita share which remained for aom&?@gaghly constant,

started to fall down at a steady rate since the early thirties.

Tt is clear that the present rate of population growth which
amounts o about 2.5% would only help to aggravate an already ser-
ious situation . In the most densely populated Buropean countries
(e+gos Holland, Belgium, Western Germany) the per capita share is
now well sbove 0.5 feddans, it reaches about 0.9 feddan in Britein,
3,8 in ‘the U.S.8.R . and & in the U.8.A . Both horizontal and ver-
tigal expansions are & nust . | | :

 Figure (1)-1llustrates the above mentioned facts. It should be
mentioned, however, that the relative positions of the indices of
population and area are arbitrary, sinc¥ we have put all indices
equal to I00 in +the same base period (1950 - 54). What matters is
the relative rates of change exhibited by the curves. It can be
geen that there is a tendency for the absolube rate of population
inecresse to be accelerated, a fact which applies to the relative
rate of growkh which nearly doubled over the periocd . The exploit-
ation area hag shown a stronger rate of growth in the early part
of the period up till I929.as mentioned before. On the other hand
the jump which had been ohserved in the cultivated area (and sus-
pected to be due to the system of reporting ) hae been corrected
in I95I . Apart from that the series moved closely togethersince
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the thirties, with a tendency on behalf of the explaitation area o
fall above the cultivated area. Extrapolation of the series beyond
the perigd would bring abouty more divergence between population
and area, unless something radical is done to the latter.

The outcome of these comparisons in terms of per capita shares
is illutrated by Figure (2). Per capita shares of cultivabed area
follow o somewhat decreasing smooth trend ( apart from interruption
of the period I943 — I95I) . This downward trend is exhibited by the
exploitation area apart from the pre=thirties period, when the dec-
1ine had been withheld by the tendency of this area to increase some=
what rapidly. Thése observations show that the: agricultural system
(with regards to The Uypes of crops included ) has been undergoing
some changes until it gsettled down at some more or less traditional
path since the early thirties. On the other hand some of the irregu-
jarities reflected by the reportings of the cultivated area seem to
be superfulous especially when compned'with the exploitation area
and the general trend of the gseries itself. This gives us more
confidence in using the exploitation rather than the culbtivated aTea

in our study.

The second factor affecting total production, besides total area
and its exploitation, is average productivity per feddan. Figure
(3) shows that average productivity hag declined during world war
i, then went on inereasing until I939 . The big pgsh which has been
experienced during the thiriies is explained by some experts on thp
basis of the improvements which have taken place in irrigation and
drainage, especially the latter. Again the war effect has been st-
rongly reflected during{heforties, due to the lack of fertilizers
in particular. The reflation which has &aken place in average pIo-

ductivity raised it to IO4%i.in the end of the period as compared with

the 110% already achieved 4n.1938 (trend value)..This means that thee
ere ig much room for expansion in this directlon.
It is clear that the alluded to concept of productivity is an

pver—all one which is the summary result of productivities with res—
pect to various crops. Table (VII) summarizes average feddan produc—
tivities in the different crops during periods of five years, oT in
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homogeneous periods, .e.ge., the war period . These averages have been
transformed into index numbers on the base 1950 - 54 ( whose actual
averages are given in the same table) . Comparing the last of periods:
(I955-57) with the base period, wb notice that some CIrops have suf-
fered from a decrease, vizy, cotton, onions and lentiles. All other
crops — except maize - have enjoyed an increase, thus leading to an
overall increase of about 2% . However, if we measure these changes
in terms of their standard errors, i.e. , in terms of the changes
which would have resulted accidentally (as usually happens from one
years to another ) we f£ind that the only significant changes are
increases for ricey wheat, barley, sugar-cane and helba. The increase
in rice .produtivity is the most significant one owing to the recent
interest in this crop and its brands .

If we compare the same peiod (1955-57) with the hlghest one,
1935 -39 which showed 9 point increase in the general average over
the base - year average, we notice that significant falls have ece—
ured in cotton, maize, onions and lentiles. Insignificant drops

occured in millet and beans. Foxr the remaining crops thers were:
real increases. However, the decreases were so proncunced thab the
overall average £ell by about 7% . It is clear that these changes
in productivities reflect bath the change in produtivity in general
plus the effect of the allocation of the proper land to the proper
crop.The former is due to the system of agricultureé itself, and use
of more inputs leading to the increased fertlity. However, one sho=-
uld be aware always of the fact that these aggregative estimates

are necessarily affected by hidden qualitative changes. For example,
the fact that cotton is not a simple crop might call for the elimina-
tion of the effects of changes in brands before generalizing any
conclusions with respect to the fertility of land itself. This amb-
iguity in.the interpretation of the term "average productivity” is
no peculiear phenomenon in our study. Attemps to explain it should
be always based on technical considerations which carry us far from
the core of the present study. In the same diagram(®ig.3)we have
drawn the curve showing the changes in the share of feddan/year
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from labour, It i interesting to notice that changes in average
productivity have been accompanied by rapher similar changes in per
feddan labour., This might be taken as un indication that not necess=
arily all labour employed in agriculture is underemployed. The impr-
ovements in the techmiques of production seemed to be capable of sus~-
" taining more workers for the purposes of more intensive cultivation.
However, it should not be concluded from this simple gomparison that
* 1abour would be a significant varisble in explaining ghangds in proe.
duction, This result should weit for the more elaborate study of the
agricultural production function itself.

Going back to the average productivity curve, we cbserve a gli-
ght upward trend of aboub O.43% snnually (relative to the base lev~
el of 50 =54), apart from the period I933-45 . During the firet part
of thie .lattér period rapid increases occured in the average produc-=
tivities for all erops. This seems to be due o many factors: the
gsecond enhancement of the Asswan Dam, in I933, the use of more fert-
11izers,(see Table VIII), the improvements of seeds, etc.. In the
second part the War sweapt off all these improvements, especially
because of the shortage in fertlizers. This shows that many of the
projects oriented towards increasing these items which fall under
the heading of working capital are in fact of the land-preservation
type. They need mot inorease productivity (at least up to a point) ,
but their absence would be Teflected in & rapid deterioratioh of pro-
dvetivity. This problem, obvious as 1% might be, is rather a serious
one,especially when asgessing the fubure increases in agricultural
production according to the agricultural plan. One cen easily slip
into the error of calculating the effects of these elements as net
effocts, while gross they ave. In other words, if we consider ortil:
izers as leading to increases in productlon, we should discount that
amount of fertilisers whioch is Just necessary to keep the level of
production at ite previous standard . This problem is well=known in
agricultural experiments, but there enists some doubt in generallzing
khe results of these experiments to a dynamic situation. It might be
wlso that the cunulative effects rather than the spontaneous effects
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are thoge which count.

The production series @ has been found subject to a short cy-
cle of. about four years length. To get rid of this cycle we have
computed centralised four-years moving averages and the result is
represented in Table (IX} and graph (4). This helps incidentally
to free the series from a good deal of the accidental variatiohs.
The series for production net of the allocabion factor is treated
in a similar menner and it is illustrated in the same diagram. It
can be seen that production had suffered from large reductions dur-
ing the depression and the two world wars. The reduction which occ-
ured during the last war was so severe that production could not - .
resume its prewar level until the end of the period. On the other
hand, apart from a few points, the allocation-free index was above
the actual production index. This means that in rare cases better |
allocation of land was achieved than that of the base period . The !
widest gap between the two curves 1is that which occured during the 1
second world ware. During that period crop restrictions had been !
" introduced to face a difficult exbternal trade position, irrespective 5
of the technical conditions of productionk This was reflected in a oWep L
swbhe actual index far below that in |, the allocation~free indéx. i
This means that had we not reallocated land during that period in
the manner which has virtumlly btaken place , The drop in production
would not have been as severe as i1t had been . The drop in the all-
ocation free index is the one which can be really atbtributed to a
‘real deterioration in production conditions.

Howeve; this might be putting the problem in stiopger terms than
could be‘really warranted by facts . It should be always remembered
that the underlying assumption in such and simidar statements is.
'that of homogeneous land, i-e: ; of equal productivity in a given
year which differs from that of another year. It might be.that the
overall average of productivity in & given year is itself a decreas-
ing functing of the area cultivated by a given crop. Foxr example
one can argus that the observed increase im average productivity,of
cobton during the forties is to some extent due to the fact thaéggea
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allocted to cotton had been 69% of that allocated to it in the per-
iod. This means that about one third of the land had been withdr-
awn, and in doingthat the least suitable land waé shifted to other
crops, so that maximum outpub could be obtained from the TRstricted
area. In other words, when the area of a certain.cTop is axpénded
submarginel lands are introduced with the result that the overall
average is reduced .It remains however %o prove that the land thus
withdrawn is agein submarginal with respect to the replacing CI'OPe
This is a point to pbe studied and we might refer here to what had
been mentioned before, namely, that allocation shomld be also stu-
ied in a regional sense, If Hhe above contention turns o be tp=
ue, our allocation factor would b¥ cver-egtimated » However, since
there is no 'reason to mccept either assumption, we might conclude
that the shift of land from one crop to another would affect the -
general productivity index to the same amount roughly if the gemne-—
ral tendency had been always to realfize some sort of an optimum
allocation. Optimality is usually assumed under a certain market
structure if restrictiamn are not artificially introducede. The prob-
lem has undoubtedly to be subjected to more careful study.

Under these conditions we can deduce from the series of the allw
ocation factor that the war-time vestrictions had led to a drop in
production of about I5% than could have been undexr the base period
conditions .Another IO% had been lost through a real reduction in
average productivity. Ip eny case the rise in proauctionlwhich ten~-
ded to take place up till I938 , had been suspended and there is a
good deal po be done before we can resume this past trend.

Qonsidering now the series on & per capite basis , Figure (5) sh~
ows a rather unpleasant story. Ignoring accidental variations, and
- the more pronbunced effects of the wars and the depression, it can
be seen that per capita shares tended Lo increase @n the average by
sboul 0.6% annually up to the beginning of the second war. As a Ies-
ult of the 'severe drop in total production during the wary followed
by an acceleration of population growth owing to. the drop in the
crude death rate after the war, per capita shares fell to hitherto
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unwittnessed levels . The end-tail of the curve seems to be domina-
ed by population changes in a rather dramatic manner. Extrapolation
would be rather difficult unless one obtains definite information
as regards the agricultural plan.

&, Formulation of the function:
= 3 —f——4

Eo oo TEEESESERER =Z=S=ES==SS

The form of the function to be used in explaining the effects
the variations in the various factors on the size of production
would depend on the assumptions made regarding thé types of these
effects . Let us assume that total production is Q and that a small
change in it is dQ. Purther let ugzgﬁg% there are n factors Xr
(r= 142500050) to be included in the function, and that changes
therein are dxrc_when there are various possiblitities for formu-
lating the functiont

¢1) Fivst one might assume that the change in total production is
the ' weighted sum of the changes in the factors, the weights belng
constant for all values of these factors {at least within a certain
range). This means that the change in production is proportionate
o the absolute change in each factor in a fixed manner . In other
words, we would be assuming Pixed marginal products irrespective

of the level at which each factor is used. Thus:

dQ =X b dX, (1a)
Integrating both sides we obtalns :
Q=2 @Zbrx:r.‘ (15)

where b, is s constent representing the rate of change of Q when~
ever X, changes by one unit. The constant a is an arbitrary const-
ant resulting from the process of integration, and it helps to

detemine the absolute level of the linear combination and has no=-
thing to do with the rates of changes '

Phus the above-mentioned assumption leads to the familiar lin-
ear function which is geherally favoured for its simplicity. Howe-
ver, it cennot be accepted unless it can be justified on the basis
of economic reasoning . The assumed constency of marginal products .
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is in contradiction with the generally accepted proposition of dimi-
nishing returns in agriculture. It is to be expected that constant
sdditions to the amounts used from one factor -keeping the others
constant -lead to increases in total production which eventually
diminish systematically. Total production would be increasing at a
decreasing rate. Therefore we had to look for a more reasonable ass=—
umption.

(2) The second assumption would be therefore, that the rates of
change are inversely related to the levels at which the factors are
used. This can be realized by a formula stating that the absolute
change in.production is in fixed proportionality to the relative cha-
nges in the factors. Thus:

aQ = & b, (X /X)) (16)
and on integration:
Q=a+ Z b, log X a7

Here again a and b, are constants, though differing from those in'
(15) b., would be the absolute change in Q resulting from changing

X, by 1% rather than by one sbsolute unit. At a lower level of X,
this change would be small, while at a higher level it would be large
in absolute value. This ensures the fulfillment of the assumption,
though in a specific mamnner. This should not exclude other formula-
tion specifying the manner in which the diminishing returns can OCCHUT.

(3) Let us assume for example that i1t is the relative rather than
the absolute change in Q which is proportionate to the relative cha—
nges in the factorse If we express this by

aQ/Q = £, (ax, /X)) (18)
the function would become: :
log Q = a +2 b, log X, (19)

_..s morc accepteble both on theoretical and practical grounds.

To illustrate the implications of the above agsumptions, let us
assume that only two factors are used , say A= acreage, and L = lab-
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bour. We denote the coefficient of A by b and that of L by c.
Thus the three equations would be:

Q=8 +bjhd+ oL (20)
Q= a, + bzlog'+ c,log L (21)
log Q = a' + b'log A + ¢ log L (22)

where logarithms are taken with réspect to the base e. We have add-—-
ed the subscripts 1 and 2 in the first two equations to differetiate
the coefficients from those in the third . If we further assume -
that

a' = log. a
equation (22) can be also written as:

& s a oIS (23)
This form is familier in the theory of production functions and is
named after Cobb and Douglas who first suggested its use in the
study of American industrial production.

It is clear that (20) implies constant marginal products for
both area and labour for all levels of production, which is not
realistic. Bquation (21) assumes decreasing average and marginal
products which is more realiate. Thug the marginal product of la-

bour is:

% = cl/L
which , with a constant Cq, decreases as L increases. Further, the
average product is:
Q ﬂga + yg}og A ; 8o log L
i s i i
Holding A constant, the firast term would decreagse as I, incyeases.
Further, with a constant C,, the second term would be also deereas~
ing since log L increases more glowly than L itself.

For equation (22) or its equivalent (23), we notice that the
average product isi .

QuadlIf o aAP
T "

(24)
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For a given value of A, this would decrease as L inceeases if(c-1)
is negative, i.€0, if ¢ is less than +1. Similar arguments would
hold for the average product of area. The marginal product of la-
bour is:

%% S eia AR rag (%b (25)

Thus they both change at a fixed proportion ¢ (usually positive),
'and it follows that marginal product would be decdreasing whenever
¢ is less than unity.

This means that if the law of diminishigg returns applies, both
b and ¢ would be less than unity. If ¢ is less than unity, theﬁ? ﬁe
adoption of intensive agriculture, production increases at a decr-—
easing rate which is smaller than the rate of increase of labour.
However, similar conclusions might be ambiguous when considering b.
The increase in area, keeping labour constant, implies the adoption
of less intensive agriculture. There is nc reason to expect the re-
lative chenges in production should be smaller or greater than the
relative changes in area unless something 18 agssumed aboud the na-
ture of the additional area. It is possible however to discuss
another, probably more meaningful, possibility. Let us assume that
an increase takes place in area and atcthe same time the proportion-
ality between the factors is preserved. It can be generally expected
that at the same level of intensity, any horizontal expansion wom'"
would mean the addition of less fertile lands. Therefore we expect ...
that production woudd increase, but at a smaller rate than the rate
of increase of area. Suppose that we decide to use an area which
is m times the original area A. Then we should increase labour also
to m times its original level, L. The new production would be:

a(ma)P(mm)® = =**C(a APL®) = nP*%Q

In other words, the relative change in production would be less than,
equal to, or greater than the relative change in both area and la-
bour (which is m) according to whether the value of (b+ﬁ) is less
than,equal to,; or greater than unity. It 1is generally believed that
agricultural production satisfies the first of these conditions. .
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Since both b and ¢ are positive, and ¢ has been found smaller than
unity, then b should be also smaller than unity.

The above-mentioned formulae are not quite realistic since they
neglect the important factof, capital, both fixed and liquid. If it
is assumed that variations in fixed capital were not appreciable,
so that we can safely ignore it ,the same connot be easily applied ¢
$o working capital, which can be denoted by K . Suppose now that
we introduce it in the equation with a coefficient d. Then (23) bec- »
omes:

q = 'a AP1r*

Lacking information on this variable let us introduce some simplif-
ying assumption. We can for example assume that the behaviour of
farmers was such that they held a constant relation between area
and working capital: K =.gA say. Then equation (23) becomes:

O & el ks
where :
d

al = a.g o b' = b+d

The previous arguments can be eagily extended to this formula. But
it can be argued that this assumption does not fit in with cases in.
which there had been radical changes jn intensity of cultivation.
It might be more reasonable to assume that this assumed relatione
ship ties K to L rather than to A. This woulddbe more realistic o s
1, reflects truly the amount of labour input achually used. A more
reasonable assumption‘still is that this assumed proportionality
stands between K and Q itself, K = s.g. Then substituting in (23)

Q = a.aPrC(sQ® =(a.sH (1-0) 4b/(1-8) go/(1~d) (26)
This new equation is . wery similar to (23). It can be noticed that
testing the equality of the sum of the two exponents to pnity is 4
equivalent to testing that the sum of the original three is equal

to unity. Foxr Dl
g B -1, then bHc=1-d
hence,

b+ce+d=1
where d itself is positive and less than unityo.
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Phere remains  another factor which has been mentioned in our
early analysis . To take account of the assumed increasing redun-—
dancy of labour, and of the improvements in the methods of produc-.:
tion, the use of more capital, etc.; We have to introduce time t
as a variable in the function. Thus a trend term appears and its
coefficient expresses the sumtotalc of the effects of the various
factors which it stands for. A part of its effect. is assumed to be
negative %o account for the regquired corrections in the labour ser-—
jes. The remaining part is assumed to be posL‘bive owing to the
expected rise in production resulting from the various improvements.
If we introduce an additive trend to the equation in its logarithmic
form (22) , besides the introduction of W for water passing through
the Asswan Dam, and F for fertilizers (supplied in the preceding
calender year), our equation becomes? .

log Q= a¥ + b log A+clogL+dlogWe £ lof F + g.t
Purther, it has been argued that such a function would best fit the
allocation~free index of production ¢ I = Q/X. Hence we should
replace the left-—hand side by log ¥ = 1log Q@ = log X, and the equa-
+tion becomes: '

log Q=log X +a* + D log A + ¢ log I + 4 1log W+ 108 F + gt

27)
OI_.‘,
Q = a.X.AProwirfeE" (28)
where e is the base of the natural logarithms.
5. gtatisticel Estimation of the Tunctiop!

Let us now obtain estimates of the coefficients a,bsCyecee We
have first to add a random componenty u to equation (27), which st-
ands to inaccuracies in the equation or errors in measurement of
variables or both . This term would cover variables neglected from
the equation (such as capital) or accidental variations (weather,
insectsy ceo)e IT would alsoc reflect deviations in the behaviour of
producers from the assumed norm owing to unexplained factors. In
fact a complete specification of u gives us the only means of obtai-
ning the real estimates of the coefficients. Wanting such a specifi-
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cation, we assume that 1%t is randomly distributed with a zero mean
and & constant variance (over time). We shall also assume that it-

is independent of the explanatory variables, which might be diffi

cult to defend if tThere are appreciable errors in their measurement.
However, bthe method of statistical investigation would be much eas-
iér if we adopt this latter assumpbion, since the proper methods to
be adopted in its absence raise meny complications, and require more
information than we could obtain. The bias arising in the stimates
would be negligible provided the equation is realistic. Therefore,

we shall be satisfied with the application-of the familiar least-—
squares method tc our data.

Let us first try to fit equation (22) which was found deficient
on theoretical grounds. We obtain for the period 1913-1955 (Table
VIII) the following estimates ( using oommon logarithus )

log @ = ~ 0.9700 + 1.011 log A + 0.306 log L " (29)

The multiple correlation coefficient is 0.636 which is greater then
the 1% significance level, O.45% . Thus it differs significantly
from zero, and we can accept the existence of an equation of the
assumned form. The gtanderd error of the area coefficient is 0.496
which means that it differs from zero at the 5% level, and that it
night be smaller than unity. The standard error of the labour coef-
ficient is 0.088, and it is also significantly different from zero.
Finally the standard error of the sun p+c = 1.317 is 0,434 which
does not exclude the possibility that this sum is actually smaller
then unity.

Fitting equation (27) except for fertilizers, we obtaini
Tog ¥ = - 0.3483 + 0.485 log A + 0,356 log L + 00,0003
: + 0,043 log W + 1 (30)

The multiplecorrelation coefficient 1is 8.820 which is gignificantly
different from ZeXo. The standard errors of the coefficients arei
0.329, 0.126 0.00078) and 0.059 which are large compared with the
coefficients. However, the absolute values of the coefficients seem
to be more reasonable than those given by (29) ,especially for area.
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This is due to the introduction of the allocatioh factor, X. In fact
%ﬁiﬁ can be illustrated by consideration of the function in A and L3

 Log Q = 0.2922 + log X + 0.484 log A + 0.418 log L + u (31)

Tho multiple correlation Soefficient is 58 825, and if we had cal-

culated it with respect to Q it would have been much higher since X

accounts for about one third of the variation in Q. However the coe-

fficient of log A has a high standard error.

If we now introducs F over and above , our equation would become:
log Q = 1.3066 + log.X + 0.200 log A + 0.297 log L + 0.0316 log F

(0.337) (0.123) (0.0140)
+(9.’9997?:§—?)t + (%:g?_?z_log W+ u (32)

The correlation coefficient is somewLat increased to 0.851 but the
coeificient of t and log W are ﬁighty insignificant . It seems that
we can dispense with them, and the equation can be wriften as:

log Q. = 1.38I4 + log X + 0.196 log A + 0.313 log L + 0.0324 log F

((0.329) (0.080) (0.0135)
+u )

The corrdlation coefficient is hardly affected being 0.849. However,
the area coefficient is still insigificant; and as it stands, both
labour and fertlizers seem to be’the dominating factors. This does
not sound unrealistic in a period characterized by more intensive
rather;than extensive cultivation. However, the large variations
occuring in fertlizers have tended to decrease the absolute value of
its coefficient , a defect which would have been partly amended if
manures could have been included. The quite significant labour eoef-
ficient seems to be. due to the highly correlated trends in the labour
and productivity series. However, the coefficients do not seem %o
be very from what could have been expected on theoretical grounds.
Any improvement should await collection of more information on other
factors here excluded. I is hoped that some interested reader would
take of the shortcomingsof this study, whether those mentioned or
not.
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Statistical Appendix

Contents of Tables:

Table I — Basic Series

Column 1-

Cultivable area, thousand Feddans.

Cultivated area £ 09

Exploitation area thousand Fedden / years.

Rate of exploitation (X 1000) .

Tndéx number of population (base = 1000)

Index of cultivated area (base = 1000) ,

Per capitba share of cultivated area (1/1000 Feddans) .
Tndex number of exploitation area (base = 1000)

Index number of the ratio of agricultural,labour fo-
rece to total population (base ™= 1000) - Ratio in base
period = 17.9%

10— Index number of the ratio of rural to total population

(base = 1000)

Table II - Crop Areas in 1000 Feddans

Table

III - Averag. product per 100 Feddan

Table

IV - Total crop

Table

V - Prices ( milliems perunit)

Table

V1 - Total value of crops (L.E.000)

The columns in these 5 tables are s (units indicated)

1—-

Cotton:

(Cantar)

Cotton — seed ( Ardeb )
Rice ( deriba)
Wheat ( ardeb)

Maize (
Millet (

o)
S )
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7- Barley ( ardeb )

8- Sugar - Came ( 100 cantars)
9- Beans ( ardeb)

10-Onion ( 100 cantars)
11-Ientiles ( ardeb)

12-Helba ( ardeb )

Pable V1l — Index numbers of average productivities.

Pable V11l - Index numbers used in egtimation

( base : 1950 - 154 = 1000)
= Money value of production
Prices
Quantity of production
= Average productivity
= Weighted index of aresa
= Simple index of area
Index of allocation.
= Allocation~free Production
= Labour
= Water

F_,=Preceding year's Fertilizers.

]
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See notes to table (I)
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Tale (I) - Basic Series.
year i 2 3, & 5 6 7 8 9 10
19I5 7947 5283 3566 - 675 3¢ 932 . 433 I59I 1046 855
1914 7968 5023 35I4 700 580 886 407 I549 1IO4L 855
I9I5 7980 5309 3564 67I 587 936 425 I551I 1043 855
1916 8006 5232 3603 684 5% 923 4I4 IS549 1I046 B55
I9I7 8040 5319 3522 662 601 938 4I6 I497 1I050 855
I9I8 8067 5282 3422 o649 608 931 408 I&439 1065 853
IOI9 8I28 5297 3475 656 6I4 934 405 I&45 1082 850
1920 8I34 5305 3595 678 621 935 401 1479 1098 847
I92I 8I29 5352 3597 672 628 ou4 400 I463 1137 844
I922 8048 5341 3805 712 635 942 395 I531 1180 842
1923 8047 5387 3750 696 642 950 394 1493 I2IT 839
I924 8094 5I92 3739 720 649 916 376 I472 1246 836
1925 8170 5420 3843 709 656 956 388 I496 I274 828
1926 8I70 5385 3902 725 663 950 381 1503 1307 828
1927 8277 5544 3945 T o7l 978 388 1503 1327 825
1928 8246 5554 3965 714 678 979 385 1495 1350 821
1929 8I% 5616 4II8 733 686 990 385 1534 1366 818
1930 8239 5549 4066 733 6% 978 376 IA97 1377 815
1931 8241 5485 3886 708 702 967 367 I&#l5 1384 810
1932 8216 5464 3826 700 710 963 362 1378 1395 80%
1933 8309 5384 3775 701 718 949 352 I344 I403 801
1934 8467 5277 3687 699 726 931 342 J298 1391 788
1955 | 8307 5229 3699 707 754 922 335 12B7 1374 774
193 8316 5361 3703 691 742 945 339 1275 1370 768
1937 8322 5316 3761 707 752 937 332 I278 1359 759
1938 8325 5312 3764 709 768 937 326 I256 1338 759
1939 8336 5338 3748 702 779 o41 322 1229 1345 @61
TOhO0 8348 5351 3794 709 793 ouh 317 I222 I325 76l
TO4I 8353 5186 3734 720 808 914 302 II8L 1296 760
To43 8301 5309 3677 693 822 936 304 II43 I271 751
Tou3 8302 5331 384l 720 837 o40 299 II72 I254% 750
I944 8306 5698 3725 654 852 . 1005 3I4 III7 1234 .749
Tos5 8337 5730 3793 662 867 I0I0 3IO0 III7 1208 °7a4
1946 8I46 5770 3692 640 883 1017 307 I068 1II85 742
Tos7 8Is42 5761 3800 660 8% I0I6 302 T084% II62 739
1948 8343 5753 3830 666 oI5  I0I5 295 1069 II23 736
1949 8306 5834 3837 658 935 1029 293 I049 TI090 734
1950 8309 5834 3878 665 955 IQR9 287 1037 1060 731
I95I 8312 5613 3938 702 98I 990 269 1026 1I028 728
1952 83I2 5598 3858 689 999 987 263 987 999 725 -
1953 8309 5642 3820 677 1021 995 260 956 971 723
1954 8392 5670 40748 718 IOo44  I000 255 997 M7 720
i[.2.22==========§§22===éQé.llr;——ﬂa--loﬁﬁ-——IOQé—-Zil-—329===§§§.—.=§;a



Table (II) Grop Areas (000 feddans)

- .5‘7_.

Yeun -~ Ty2--3 -4 5 6 7 8 9 Tor EL = 12
I9I3 1723 205 1306 1686 204 369 48 478 28 60 50
I9I4 71755 43 1255 1820 285 383 48 428 16 33 537
I9I5 1186 320 I534 1777 275 w46 52 623 23 63 4B
I9T6 Te56 148 Isos IA75 245 423 59 503 30 62 57
I9I7 1677 263 To76 1623 264 479 B2 472 28 92 92
I9I8 1I3I6 371 1239 1745 303 324 64 476 44 68 1I03
I0I9 I574 TIaa 1275 1727 257 343 57 S05 29 62 92
1920 1828 159 fray 1867 249 328 52 418 33 70 0
1921 1I290 3I2 71405 2009 259 380 64 noN - 27 78 D
T922 T80T 48 Tae2 1960 237 361 63 476 35 88 1D
1923 TI7I5 179 Iasr 1797 224 386 56 47I 40 80 76
T92h 1788 246 T3e4 1809 230 359 51 436 39 75 B4
I925 1924 T37 I329 2000 213 355 5I 446 39 64 103
1926 1786 229 T475 2086 273 321 52 414 36 63 7&
1927 TI5I6 420 1594 2I33 255 362 47 447 5r & 74
1928 1738 255 1532 2059 232 353 57 LI . 52 84 64
I929 I8yt 3I6 1555 2086 255 386 502 58 69 70
I930 2082 346 1466 1827 260 332 424 41 74 75
I93I 1683 65 1589 21I3 330 295 65 424 43 82 105
1932 TOo9% 472 1697 1968 346 353 70 592 45 91 122
1933 T804 420 I3y4 1578 263 283 7I 469 64 85 88
1934 1I732 392 1389 1572 295 274 60 432 4T 88 87
1935 1669 47T I4I0 I575 335 271 60 416 55 8L 8I
1936 1716 49T T4To 1520 333 272 €I 395 23 78 %
1937 1978 263 1369 1559 320 26I 68 386 42 76 92
1938 1784 476 IAT6 IA97 390 264 68 385 26 79 86
I939 1625 545 TIaus 1549 4I2 263 72 38 35 81 83
1980 1685 509 I506 Io#0 374 268 76 394 30 82 80
Io4I Ie4h 448 T02 1527 429 256 78 369 33 82 79
Io42 706 73 1576 1983 824 324 88 359 I7 76 IIO
Io43 913 642 Tory 1951 729 419 87 38l 19 37 57
1944 853 620 1I65r 1890 728 231 96 425 21 81 52
ORE 982 530 71647 1879 684 355 96 392 22 75 55
To46 I2I2 e32 1I586 1653 551 245 92 38l 24 78 65
147 1254 776 1630 1608 543 237 94 382 35 73 6l
Io48 I44I 786 1516 1551 525 220 9I 398 33 75 o4
I949 1692 703 I4I7 1494 499 168 &5 424 40 71 55
1950 1975 900 TI372 1451 393 II? 8T 356 26 81 53
I195I I9pg 488 I497 1655 423 II8 86 320 37 7> 53
1952 1967 374 1412 1704 433 I 92 355 32 s5g

1955 1324 #23 1790 20I5 P10 5 BH  de
1954 1579 6%8 1795 Toohk 457 1I22 115 310 %2 87 5T
Tdes IBI6 600 T525 1833 437 1I36 11T 358 0 8I &
(956 1653 690 15701836 u78 132110 337 6 82 61
(957 1818 731 1514 1769 449 1331 355 SO g% 65

- Seoe
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Table (III) Average product (per I00 feddans)

—38-

Year T

2

5

4

5

6

i 8

10

1915 444
IOT4 367
19I5 402
1916 306
I9I7 575
I9I8 366
I9I9 " 334

I92I 330
I92L =557
1922575
1923 381
1924 407
1925 414
1926 429
1927 401
1928 464
1929 463

1920 397
L1951 378
1932 455
1933 475
I954 436
1935 5II
1926 531
1937 557
1938 467

19329 535
TORO: Bil
94T 509
I9%42 600
I3 500
Io44 544
1945 451

1946 500
Io47 508
1948 617
1949 5I4
1950 430
I95I 408

1952 504
1953 535
%954 490
I855’: 410

e e e e e ra s s

304
260
306
255
287
281
AL

253
259
286
292
309
216
327
305
351
351

300
285
342
358
329
380
399
370
316

Ie2
15
L357
125
146
I47
134

I41
120

91
L34
132
126
138
136
142
I4T

139
118
125
I35
I40
160
157
IS5k
163

I74
139
155
I48
416G

139
145

L57
I74%
176
176
188
135

146
163
194

231

525
475
463
&75
203
471
429

502
478
455
498
455
494
457
505
442

528

492
526
560
528
487
556
588
601
588

615
602
499
554
449
382
479

635
716
741
696
715
681
672

686
607
615
678
678
700
701
696
692
701

694
671
701
668
714
766
749
756
749

703
709
600
523
40k
589
645

615
623
649
598
643

746
80

82

811
732
840
843

842
807
797
805
823
845
879
835
902
917

858
895
885
823
921
987
875
908
862

926
867
781
836
158
742
766

586 655
524 675
560 668
565 675

190
144
157
I57
I41
I57
150

151
T46
T4

141 .

148
148
I41
15T
I48
160

I43
I49
149
148
I44
I4T
147
I56
163

L71
166
169

470 380

412 331
421 360

404 371

480 384

_-_......._..__.__....._._---..._.-.--'_ i enihanshempumnie P
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Table (IV) Total Crop

1 2 3 4 5 6 i/ 8 9 10 11 12 Year

9664 5232 367 6583 10682 1519 2162 31747 2644 5343 282 188 1913
6451 4566 49 5960 13027 2300 2010 32541 1889 2337 137 141 1914
4775 3629 439 7102 13163 2269 2494 34857 2784 3663 224 184 1915
5060 3865 184 6630 11655 1985 2388 39976 2010 4655 247 224 1916
6293 L4814 389 5413 11604 2204 2739 40760 4138 3984 332 341 1917
4821 3693 552 5831 11881 2542 1841 40370 2250 6832 272 392 1918
5572 4269 194 5468 11608 2165 1830 38569 2262 4390 244 340 1919

6036 4620 225 5753 12804 2095 1896 35495 1868 4920 251 328 1920
4353 3339 377 6715 12186 2094 2167 41723 2199 4008 313 265 1921
6713 5148 43 6649 12058 1886 2051 40946 2119 4907 306 247 1922
6531 5005 239 7376 12175 1804 2175 38279 2086 5709 277 231 1923
7274 5532 324 6203 12260 1894 1951 38214 1723 5825 297 282 1924
7965 6077 186 6562 14003 1811 2022 35590 1983 5785 259 345 1925
7652 5832 316 6751 14621 2393 1832 36652 1604 _5146 238 233 1926
6087 L4493 572 8046 14862 2123 2170 32727 2080 6197 334 258 1927
8068 5599 361 6767 14250 2094 1959 42397 1944 7636 234 198 1928
8531 5920 445 8206 14621 2337 2299 35824 2291 9350 256 232 1929

8276 5813 482 97213 12680 2235 1906 34489 1826 5856 281 242 1930
6357 L4490 77 8359 14189 2950 1759 47353 1765 6469 308 343 1931
4956 3509 589 9511 13799 3065 2189 50296 2884 6699 357 395 1932
8575 5760 571 7249 10541 2167 1676 51248 2096 9530 324 280 1933
7556 5214 549 6763 11227 2718 1639 47406 1766 5917 305 268 1934
8535 5437 756 7842 12064 3308 1898 46506 1889 4885 334 269 1935
9107 6056 741 8292 11395 2911 1964 47355 1930 4852 327 339 1936
11009 7325 398 8233 11794 2903 1918 53035 1910 6593 343 333 1937
8340 S641 776 8334 11219 3357 1939 51220 1839 4254 321 320 1938

8692 5847 950 8892 10888 3818 1985 54898 1974 5992 392 320 1939
9170 6151 706 9071 10925 3241 2009 55952 2005 4889 394 308 1940
8374 5593 606 7492 9158 3352 1754 52650 1836 5490 390 324 1941
4233 2819 994 8411 10369 6887 2306 55638 1789 2310 351 417 1942
3569 2442 725 8611 9836 5524 2620 L8656 1832 2572 268 205 1943
Lo 3181 862 6307 11135 5454 1890 57717 2080 2585 322 191 1944
5021 3551 917 7880 12124 5241 2180 58855 1988 3527 330 215 1945

6066 L4145 993 7752 10157 3752 1480 56323 1935 3327 311 248 1946
6370 4208 1351 6962 10010 4127 1414 60302 1686 4605 285 227 1947
8900 5803 1384 7203 10066 3989 1387 55592 1852 4699 307 247 1948
8705 5744 1236 7782 8928 4052 1152 50280 2069 6213 294 218 1949
8500 5825 1314 6785 9329 3040 757 56290 1276 4430 320 182 1950
8076 5576 656 8060 10151 3694 830 62534 1495 5226 293 203 1951

9922 6939 547 7260 10757 3732 981 72561 1610 4317 199 =217 1952
7082 5041 - 690 10311 13237 4155 860 82120 1348 4615 295 210 1953
2946 5491 1183 11529 12520 3923 963 93825 1534 6196 376 213 1954
9437 5344 1386 9676 12241 3836 1055 92116 1693 6478 307 252 1955
1230 . 5270. 1665 163%6 11803 424k LOEA::goggzzzlaaanzsaaoJuagau1256;}2563;=
8635 6308.1808 9781 16680 4044 1088 91524 1637 €590 331 277 1957

-.A-.....-..n—-d-:-f- - —

See notes Table (1V) %
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Table (V) Prices, (milliems per unit)

1 2 3 4 5 6 7 8 9 10: 01T =g Year
3803 895 8750 1406 1093 1006 958 32 1343 105 1428 1148 1913
2402 673 Bl46 1381 925 828 789 33 1334 316 1577 1389 1914
3857 1056 8706 1526 1051 1017 1036 35 1156 200 1791 1763 1915
7562 1184 13676 1880 1603 1435 1110 40 1822 168 1871 2417 1916
7703 891 15251 3081 1956 1974 1415 49 2224 307 2068 3728 1917
oL4L0 973 15663 3107 2195 2064 1710 55 2450 165 2520 3008 1918

17562 2157 28306 3649 3040 3553 2505 65 4036 391 3814 3280 1919
6900 1252 16293 3275 1294 1216 2072 102 4093 326 3554 3348 192q
6858 1235 14228 1989 1110 1120 951 92 1569 434 1811 1818 1921
6142 1088 15243 1684 1162 1227 1135 60 2043 293 1565 1944 1922
2959 1236 11585 1469 1245 1216 94l 48 2138 142 1514 2947 1923
7897 1365 13011 1961 1688 1787 1221 50 ohp3 204 2102 3914 1924
6093 984 13571 2158 1282 1361 1182 43 2305 244 2540 2089 1925
4306 873 10771 1703 878 902 1009 38 2638 243 2141 1505 1926
5936 1130 9861 1385 1113 11797 880 39 1872 208 1701 1402 1927
517G 975 10246 1620 1279 1220 940 38 1590 166 2108 2020 1928
Lo72 818 9511 1420 950 751 720 37 1510 109 1851 2030 1929
2410 540 8313 1291 950 890 700 41 1830 206 1721 1740 1930
5016 612 9730 1320 775 740 880 38 1590 234 1429 1227 1931
o456 690 6020 1070 590 550 560 35 850 162 900 800 1932
2278 393 6248 1120 1043 939 465 34 878 46 1022 996 1933
2650 596 7403 1499 1060 908 901 34 1550 173 1755 2480 1934
2726 643 6668 1427 734 629 847 34 1527 151 1704 2234 1935
2870 768 7070 1149 838 820 505 34 1277 193 1469 1280 1936
2154 532 8129 1265 1073 972 738 34 1332 90 1529 1150 1937
2136 604 6799 1445 1051 779 703 34 1497 231 1555 1217 1938
2896 509 6991 1355 942 782 682 36 1262 139 1414 1414 1939
5818 640 8409 1364 1253 972 763 4k 1154 146 1776 2009 1940
3320 641 10518 1781 1210 1035 1300 45 2476 120 2463 2706 1941
4094 ‘1022 15181 2900 2330 2330 2200 71 3290 180 2790 2770 1942
5184 1010 17351 2900 2330 2330 2250 91 4020 390 4450 3600 1943
6116 1010 19085 3980 2630 2630 2250 91 4020 660 4450 6171 1944
6526 1010 19085 3980 2630 2630 2490 91 4020 380 4450 5670 1945
7470 1007 19295 3594 2350 2350 1850 95 4050 690 4450 4780 1946

12052 1007 20065 3287 2350 2050 1600 95 4380 380 4450 4400 1947

11174 1016 20065 3300 2350 2050 1600 95 4450 550 4450 4765 1948

15000 1016 20065 3300 2300 2100 1220 95 3510 960 4600 4130 1949

25110 1016 18485 3300 2450 2450 2620 115 5840 1030 6110 6200 1950

;ggpp 800 18485 3300 2450 2200 3070 115 6230 755 6240 7440 1951

A

12420 800 14500 3300 2700 2360 2060 115 5760 754 9080 4560 1952

L Loy 800 15250 4900 2700 2430 2750 115 5370 766 9150 5690 1955

2 @00 15750 4400 2641 2648 1949 110 4847 32k 9150 6433 1954

1122 ﬁgg 16500 3900 3862 3628 2869 105 56‘3 355 6294 8292 1955

Se& notes to Table
as note = HE TEI
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Pable (VI) Total value of crops (L.E.000)

T 3 z 5 6 ? 8 9 T L

29I45 4682 3211 9256 11675 1528 2071 I0I6 3551 561 403 216
I5494% 3073 399 8231 12050 I904 1586 I074 2520 738 2I6 196
T84I6 3833 3822 10838 13834 2308 2584 I220 32I8 733 40I 324
38267 4576 2516 L2464 18683 2848 2651 1I599 3662 782 462 S41
48478 4287 5933 16677 22697 4351 3876 1997 9203 1225 687 1271
35866 3593 8646 I8II7 26079 5247 3148 2220 5513 II29 685 II79
97849 9208 549I 19953 35288 7692 4584 2507 9I29 1716 93I III5

. 4T645 5784 3666 IBB4I 16568 2548 3929 3620 7646 I604 892 I098
29853 &I2n 5364 13356 13526 2345 2061 3839 3450 1739 567 482
41253 5600 655 III97 I40IT 23I4 2328 2457 4320 I438 479 480
51084 6I86 2769 10835 I5I58 2I9%% 2047 1837 4460 8I1 4I9 68I
57443 7553 4216 I2I64 20695 3385 2382 I9I1 4175 II88 624 IIO4
48529 5979 2524 I4I6I 17952 2465 2390 I530 4571 I4lz2 658 721
32050 5091 3404 L1497 12837 2158 1848 1393 4231 I250 S5IQ 35T
36134 5223 5640 III44 I654I 2499 I9I0 I276 5894 I289 568 362
31750 5958 3699 10963 18226 2533 I84l 1611 3091 I268 493 400

34739 5286 4232 11653 13890 I755 1655 I325 3459 I0I9 474 471

TGo45 3378 4007 93I2 12046 1989 1334 I4I4 3342 588 484 42l
12816 .2937 749 II0O34 T099% 2I85 TI548 1799 2806 IBI4 440 42T
T2I72 3584 3546 10I77 8141 1686 1226 1I760 245I I085 321 316
19534 2538 3568 8TI9 I099% 2035 779 I742 1840 438 331 279
20022 3391 4064 10138 TII90L 2468 Tu477 I6I2 2737 I024 535 665
23266 4083 5041 III9L 8855 2081 71608 IS58I 2885 738 569 601
26I38 5255 5239 9528 9549 2387 992 I6I0 2460 936 #B0 434
23713 3897 3235 L0415 12655 2822 1I4I5 1803 2544 593 524 385
17813 3407 5276 12043 II791 26I5 1363 I74I 2753 983 499 389

25172 3503 6641 12049 10256 2986 I354 1I976 2491 833 554 452
25840 3936 5937 12375 13689 3150 1533 2462 23I4 7I5 700 619
27802 3585 6374 13345 TIO8I 3469 2280 2369 4546 659 96I 877
17329 2881 15030 24392 24160 I6047 5073 3950 5886 416 979 II55
18504 2466 12579 24972 22918 I2871 5895 4428 7365 1003 II93 758
28380 3213 16451 25102 29285 I4344 4253 5252 8362 1706 I4335 II79
34072 3590 17501 31362 31886 I3784 5428 5356 7992 I340 I469 I43h

45290 4I74 19160 27512 25869 8817 2738 5351 7837 2296 I384 II85
76769 4238 27108 22884 23524 8460 2262 5729 7385 I750 1268 999
99446 5896 27770 23770 23625 8I77 2219 5281 8241 2584 1366 I177
130566 5836 24800 25681 20534 8509 7T1405 4777 7262 59%4 I352 900
713436 5919 24289 2239 22856 7448 T983 6473 7452 4563 1955 1128
T50617 hie0 IIo4l 26598 24870 8I27 2588 7191 9314 3946 1828 I5IO0

123231 5551 7932 23958 29044 8808 2021 8345 9274 3255 1807 990
85671 #4033 10523 50524 35740 10097 .2365 Q444 7239 3535 2699 II%S
97IT9 4393 I8632 50728 33065 10588 (1877 10321 7435 2008 3440 1370

' 88924 4275 22869 37736 47275 13917 '3027 9672 958I 2300 I932 2090

—— S — — — — — — o — —r o — ——— —— —_— —— —— o — S S i s S S S — T =

“See notes to Table (VI)
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Pable (VII) Index numbers of the average productivites “for
various crops

Period Actual

e ] ..Average
19131920 I925 1930 1935 fouo Io46 1950 1955 1in base
219 -24 =29 =34 =39 46 49 =54 =57 period

Cotton 79 77 92" QTSI OTee LTS II5 IOO0 93 4.73
j cantars
Rice 85 87 B84 79 98 85 I04 IOO0 1I45 1L507)
dariba
Whent 86 86 88 94 107 89 88 I00 II7Y 5¢55
ardebs
Maize 108 102 I09 I08 1II6 93 97 I00 IO00 6.40
\ ardebs
Millet® 95 97 IO& 104 108 94 89 I00 IO5 8.44
ardebs
Batley 78878 80 83 1I0I 92 87, L TO0F Ika 744
ardebs
Sugar-cene 87 90 92 o4 TOE - B85 80 I00 IO9 762
cantars
Beans I03 98 96 QgE TOOS SIS0 I0C IOO0 444
ardebs
Onions 118 108 II3 III II7 112 108 100 98 I35
; cantars
Lentiles 99 92 95 95 I09 II8 I03 IOO 96  3.97
ardebs
Helba o7 86 84 82 93 102 .99 IOO0 1IO08 3,89
ardebs

Overall 88



Table

(VITII) Index numbers used in estimating the

function

Year

M

B

Q

\')

B

A

X

b

L

W SR

1913
1914
1915
1916
1917
1918
1919

1920
1921
1922
1925
1924
1925
1926
1927
1925
19:9

1950
T95k
1932
1955
1934
19355
19%6
L9557
1958

1959
1940
TO4T
1942
LO45
Io44
1945

1946
1
1948
EO4O
1950
LIS

1952
19595
L1954
165)5°
1956
1957

748
204

599
879
442
775

428
520
245
SN
46%
408
307
243
564
317

251
195
180
- 207
238
248
258
254
24T

271
291
307
465
456
551
615

595
723
831
U2
1269
1003

889

885

955
966

3208
248
526
507
581
te0?
1087

566
479
436
484
Sl
452
45
400
588
312

247
255
2Ly
217
267
247
249
250
242

257
277
325
204
614
701
709

693
821
791
oI6
1226
T059

844
911
891
852

o

867
729
717
L96
823
727
715

755
669
787
815
852
903
896
856
940
I0I4

94
838
847
952
892
1004
1036
I102
995

957
861
917
Far
918
871
825

823
804
827
869
894
920
922
911
958
989

898
890
982
987
949

1071

T10%

1136

1037

IIL7
1069

998

906
881
815
896
897
835
864

917
832
952
958
953
982
972
940
981
1028

1040
942
862
965
940
939
940
970
958

945
956
945
8I6
827
830
866

875
889.
932
985
I055
1047

1027

899
10I0
1043

SHELR
898
9L T
921
900
874
888

919
919
972
958
955
982
997
1008
1013
1052

1039
9293
978
o64
o42
945
945
961
962

958
969
954
940
981
952
969

43
971
979
930
991
I006

986
976
I04T
1036

995
981
895
75
997
922

975

998
905
980
979
998
I000
975
932
968
977

1001
949
882

1000
998
993
9%

1009
097

985
986
991
9%8
843
872
894

928
9I6
952
I005
1065
1041

1042
921

970
1007

T005 I035 971
1058 I053 I005

872
75
854
716
826
761
733

756
759
804
8453
854
904
919
SRS
971
1040

933
883
960
952
894

1012

043

1092
997

1070
1062
952
968
881
901
97X

923
962
II04
1024
923
910

I0IT
1054
ITO4
1029
I071
1099

580
585
995
602
612
627
e44

661
692
726
190
784
810
840
862
888
908

926
942
958
975
978
978
986
990
1007

T0T4
I0I9
I0I4
I0I3
1017
1019
I0I6

TI0I4
1009
1002

999

999
I00I

998
999
1003
I0I0

o

875 79
519 92
LO77. 96
79055578
I466 35
48 47

873 4

945 72
992815
QIL,.- 56
1099 1I50
IT00 133
10835 255
866 336
1065 3I0
900 290
028° 551

I500 421
883% 406
997 5. 257,

ITI8 302

10531 384

II76 546

I214 723

1083 749

1028 840

I307 685
9I7 628
8I4 472
Ban: 2y

1036 200

I0I9 2I8
899 369

I0I7 358
347 291
1027 :61e
1084 708
1059 909
1086 962

9I0 IOI7
9II I067

1035 904
I342 I050
. I046




el
Table (1X)- Gentralized 4 — years moving averages

L Y
i CUR S o i TR

!

1913 637 ;
TOI4 gg% s
I9I5 762 79% 961 886 1298 L

19I6 752 786 957 869 1226 654 1306
I9I7 744 772 964 862 1238 660 76T
TOoT8 747 764 978 8s3 1220 (L7 Lol
I9I9 736 758 970 848 II97 7255 T

1920 723 753 960 830 II64 719 1159
T92I 744 772 964 830 II85 25 N6
1922 769 798 9o4 @43 211 747 1099
1923 809 831 974 863 1260 106 1104
1924 848 866 979 886 1307 S2L 1197
1425 67 889 9§75 903 I322 823 1098
1926 888 9I4 9y2 821 1339 843 1088
1927 9I3 945 966 9u0 I36i 857 1099
198 932 964 967 936 I375 877 1086
T02C 934 961 9gp2 939 I362 863 1058

1930 920 955 963 943 1326 o9 1031
I93T 901 943 0955 949 1285 949 T001
T932 887 927 957 9ul Tea9 280 968
1933 903 938 963 976 I258 10T ©962
I954 w2 965 976 1018 1298 1038 987
1955 990 993 997 Tow9 1349 1032 1912
1936 I02I 1023 998 I059 1376 1042 1038
1937 I040 IO43 997 1093 1383 1030 1054
T9%8 1048 I053 995 I098 1368 1047 1046

1939 1029:1038 99I 1077 1321 1028 102%
T9R0 990 1017 973 To66 Iaus 1072 998
IO4T 932 989 942 1028 1153 1063 970
To42 860 946 009 994 I046 1078 <934
To43 818 928 &8I 975 977 1037 912
Ioss 8OII 925 877 971 952 I070 908
I45 330 929 893 963 957 1049 94

I%6 88L 965 9I3 I009 998 1075 952
1947 934 997 937 1029 TO42 1039 988
To48 970 1003 967 TOI5 1060 23 T00I
To49 994 997 997 999 037 VI9 998
1950 1003 979 1025 1007 1050 1008 980
I951 996 971 1026 997 Tois 995 970

1952 1000 997 1003 1000 ool 1012 999
1953 1022 1035 987 I0I3 Icor 1024 1036
1954 I03I 1057 975 1039 988 262 1097
1955 Tok6 I070 978 To45 grg 975 1059



