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M. C. PAPAIOANNOU 

_ _ _ _ _ _ _ _ ~ ~ ~  ~ ______ ~ ~ 

Quantitative analysis and. agricultural 
policy with special reference 
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- THE 
AND THE NATURE 

OF THE 

has been  widely  discussed that 

of the economy, as the 
conditions  in much 

than  in the 
ment  plays both  on 
the level  of income 

between 
in  the 

cannot  be 
the if he  has to 

A of 
has been  achieved in than  in 
the in 

1952-1965 the natio- 
nal at constant 1958 in- 

at an of 
6.7 cent 

4.6 %, if, 
again, the  constant 1958 taken 
into account. that 40 % 
of the population is dependent on 

this in 
becomes  of 
The 
engaged in 

cent of the  total  in the 
income  was of the  magnitude 

of 22.7 cent  of the total national 
income. 

should be made between 
animal and  the 

in of the accute 
the two as as the 

conditions in each con- 
policy  must  be 

implemented in the  animal 
because of the amount of 

exchange  spent of meat and 
milk and milk A state of 

then 
although an with the 
bulk of its of 

nonetheless, 
substantial of its livestock and 

needed 
a balance of payments 

would not  be so 
if of capital 

substituted livestock and 
ducts, thus 

development and 
of the economy  with the that  a 

on 
the of the economy 

of the  population, 
thus the 

and the 
as capita income is 
ned (”1. 

Given the conditions in the 
animal in 
example, the obvious intention of any 

should be and 
these conditions by  expanding 
utilizing the and 

(*) J. 
in 

in the the economy.  See 
J. 

& Co, Ltd, London,  1956. 

of the the 
the 

causes the of a 
of to be an 

blem the to the Animal 
Wheat 

example,  has  become a 
owing to  the to 
change of by 
substituting lives- 

wheat 
The situation would be 

the one of of livestock 
as as 

in: 
1) An in  the balance of 
payments situation; 2) an in 

the 

in  the  animal 
3) a benefit to 
livestock  would act in  a 
way both by  consuming of 

in tbe economizing 
and by  utilising 

which 
of a  too low  quality to be  accepted  by 

The in any way would  be 
an all in that 
would  be a of 
both and 

and  the ot the economy. 
The concept of of 

should  not  be 
and all the and 
vailing in should be 
mind, as as the movement  of  popula- 
tion out of is 
4) the 
income and of demand 
livestock and by  in- 

with the simulta- 
in the would 

be a of in 
the and consequently 
of  lessening the  gap between 
capita income in and  that  in 
the and an 

of the  balance of pay- 
ments situation, assuming that 

to 
ducts is than  that of consu- 
ming  domestically 

situation of 
would lead to deve- 

lopment of the 
because of the 

(*) The that each 
column  of shows, things  being  equal, 
the effect  of a unit change in each  exogenous 

on each and in 
the 

(**) has  been  estimated that the livestock 
and in an elasti  city 
as follows: 

Veal . . . . . . . . . 

0.57- Sheep & goat . - 0.43 . . . . . . . 

1.48 Cowmilic . . . . . . . 
0.72 Lamb . . . . . . . . 
1.73 . . . . . . . . 
2.71 

to : Elasticity 

- 

- 1.35 
-0.16 

-0.62 
- 0.90 

- 0.95 
-0.98 
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which  would,  by the 
the demand 

capital goods  (investments) in 

would  be able to meet this 
the com- 

low capita level  of  income, 
which  implies  a  high to con- 
sume (*** ) the 
would, by the 

is a  commonly  accepted notion  that 
must  be by 

subsidization (in the of and  in 
with the level  of income), 

by a levy  system, 
income in  conjunction 

with 
The existing  system  of 

both  sub- 
sidization 
takes place to the fac- 

of used the 

hand, consists of imposing  a  levy 
unit of banning 

to  the condi- 
tions in the as 

The 
emphasis has been put  on subsidization 

than  on 
Unless  a  systematic quantitative study 

of the  conditions  in is  made, 
is no way  of concluding  what is the 

cause of 
what  would  be the it. The 

to know 
of to changing 
economic and non-economic conditions 
in  the must  know 
the effects on 
such as 

ones, in 
to best 

possible  ends.  These 
bles  may  be exogenous endo- 
genous. 
animal example, 
is an as it 
is not influenced  by the conditions  in  the 

the decisions taken by 
the upon  the 
existing conditions  in  the 

it does  influence the  evolution of the 
also 

decisive on im- 
etc. At the same time, 
by the supply and  demand 

action, as well as by conditions outside 
the 

then, both  the and 
influences  which  must  be  assessed to give 
some  guidance to  the as 
to should  be  taken in 
to 

This  guidance to  the 
be in the of estimated sta- 

the 
the question. A 

complete  system  of equations may be 

the 
(***) The to be 

hypothesis).  Nonetheless, it has been  estimated 
that the to consume out of 

than  the to consume 

tively). 
out of (0.81 and 0.54 

68 

built each The 
may  be 

estimated by  applying the single 
equation  method of Least  Squa- 

any  of the simultaneous equation 
methods, such as  the Two  Stages  Least 

the Limited 
tion the 

the 
bles, on the  one  hand,  and  the endogenous 
one, on  the as well as the 
ships amongst the 
themselves. 

The system  of all the (equa- 
tions) may  be  used to assess the 

and influences of a  change 
in  any on all the 

an of 

showing the influence of a change in one 
on all the  endo- 

genous  ones in  the Such 
a system of may 
be used 

Finally, the dynamic 
of such a  system  may  be  studied. 

the simultaneous  evolu- 
tion of all the as 
time passes long 

of  time,  may becalculated, showing 
the endogenous  mechanism  of the system 
stimulated by a unit change  in one  exoge- 
nous 
“ things  being equal ”. 

- OF 

two  methods  of analysis; the 
The 

deals  with  how con- 
can might ought to to 

changing  economic non-economic  con- 
ditions. both 

and is usually  assumed 
when  studies of a ‘‘ qualitative ” 

out. The second  examines 
the actual consu- 

and  it is sometimes  called the 
“ Quantitative ”. 
mative  method, the 

The 
positive method depends on what  actually 

in  the The 
between the two is caused by 
the 
ting in the of economic  activity 

tions combined  with and income, 
of caused  by the 

demand,  inelasticity  of  most o f  
do to 

changing  economic technological  condi- 
tions. Even if the conditions 

meat and milk 
tion, example,  could not 
beyond  a point if livestock  num- 

not the 
cow population  cannot 
a minimum 
decisions of to be  implemented. 

if  cows 
will be  a of 

at least 
is can,  of 

yield ców  milked.  Nonetheless,  yield 
can 
tions only  up to a 
that point, yield can 

of  cows. 
not fit into 

the enviionment of the 
in question. 

- A CATTLE 

will  follow  a  simultaneous equa- 
tion model  of  supply and demand 
cattle the 
system  of equations will  be as follows: 

(1) 

: 
A = A 20 X 1 

constant to  the 
20 equations. 

= A 20 X 20 of coeffi- 
cients  showing the 
ships amongst all the endogenous 

The typical  element 
shows the  amount of  change in the 
ith as a of 
a unit change in the jth endogenous 

it may  be 

Y = A 
nous y,, ya, y3, . . ., 

= A 20 28 of coe- 
Y20.  

fficients pointing  out the effects  of all 
the on 
the 20 endogenous  ones  simulta- 
neously. typical  element yij 
shows the effect on the ith endoge- 
nous by a unit 
change  in the jth 

of 
“ things  being equal ”. 

Z = A 
. . ., 

and 
with  a time lag. 

U = A 20 1 
u 2 ,  . . ., zca0. 

5 

OF 

A. : 
Y ,  = 

Y, = Yield 
Y, = of  Veal. 
Y ,  = of adult Cattle Slaugh- 

Y, = Yield adult Cattle 
Y ,  = 
Y, = of  Veal. 
Ys = 
Y ,  = of  Veal. 
Ylo = 

= 
Ylz  = 
Y13 = 
Y,, = Yield Cow  inilked. 
Y15 = 
Y,, = 
Y,, = of 
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Y,, = Consumption  of  Veal. 
Y,, = Capita  Consumption 
Y,, = of  Cow 

X, = of feedstuffs. 
X, = kilo- 

of liveweight paid to ani- 
mals  weighting 250 kilo. 

X, = Subsidy paid to 
feed 

X, = Time in 
taking the value 1,  2, . . ., 

14 . . ., 
X, = of cows in 

X, = of 
X, = 

at constant = 

X, = Cattle in  the 
in U.S.A. cent  /kg. 

X, = of 
U.S.A. 

X,, = of cheese  computed as 
soft 

cheese. 
X,, = Foodstuffs 

(1952 = 100). 
X,, = 

stuffs (1952 = 100). 
X,, = of Fish. 
X,, = of 
X,, = 

100). 

The identities (19),  (20), and (21) 
solved Ygt.,  Ylo.f, and Y16.t 
vely,  since Y,.t, Ylo.t, and Y16.t inclu- 
ded as in  the equa- 
tions (15),  (16) and 

mathematical 
tion of the system of  20 simultaneous 
equations, 

distinct 
stly, the supply of livestock and 

secondly, the demand 
livestock and ; and 
dly, the movements  of 
ducts, both at  the level and  at  the 

to  the lack of self- 
as animal 

of eco- 
nomic  changes account. 
This is done two 

equations, beef and  one 
veal, and estimating 

the move- 
ments in  the 

on in the domes- 
tic all 

taken into account  by 
cing  what is believed to  be  an 
possible  use of 
tive 

have  been  specified as many  equa- 
tions as the of the endogenous 

detail, 
and six iden- 

tities, pointing  out that  output is 
equal to of units of  activity 

unit of  activity, 
i.e. of veal = of 

HE 

The twenty equations as follows: 
--R --R 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

1 o. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

equations,  e.g. 
the  equation of the of veal, the 
equation of the of  beef and 
that of the of  milk.  They  may 
be  estimated  by  solving the following  iden- 
tities, to which the supply of 
and  the demand all the 

beef and milk, 
equal. 

yield of meat 
and secondly, 

duction plus equal to consump- 
tion, so that an is 
assuming that  stock changes unim- 

to take account of all the 
the endogenous 
all the  equations 

simultaneously. The  method  that  should 
be  used of 

an of such  a 
system of equations depends on 

pose of the investigation; if 
of the is to estimate 

of an equation independently of 
any the 

be as the most 

tions the of the 
on the 

the equation belongs to a 
'' family " equations, 
the application of OLS  leads to biased 
and The Two 

it 
gives  unbised and consistent  estimates. 

endo- 
as explana- 

ones thus causing the 
coefficients to be  biased and inconsistent, 
since all the of the 
system independent of the 
duals. the in any 

equation shows those 
within the 
which  affect the but 
which cannot 
equation (l), Y 
and U 

fdiZed 
so that  the coefficients and will  be 
unbised  estimates  of the 

stated the policy- 
needs to know is  the total effect 

the on 
all the endogenous  ones  simultaneously, 
since the affected by the 

do affect the endo, 

equation (1) must  be  solved Y 
sed as a function of Z and U as follows: 

Y = - B-lA - - (22) 

which it is easily  seen that Z and U 
Y. the inves- 

data, U is not 
known and hence equation (22)  will be 
as follows : 

Y = - B-lA - (224 

Equation (224 can 
equation (l), since A and have all 

sion of that 
exists  such  a solution, i.e. that 

f O. 
(224 it that 

- = = - Y = (23) 

since the of  (22),  i.e. - 
vanishes  when (224 is 

to Z; II, then, is 

between 

ay  
az 

= Yt-Yy,-l and Z = Zt-Zz,-l 

i.e. the  amount of change in Y when Z 
changes  by  one. The typical  element 

shows the of the  ith endo- 
genous to a  change in the  jth 

in  the 
assumption " 

things  being equal ". 
Equation (23) can be  used 

only, since  among 
the 

 CIHEAM - Options Mediterraneennes



lagged  endogenous  ones  which 
independent  of the  conditions  in  the 

in question long 
although they  may 

as independent in  the 

solving the system all the endogenous 
and lagged) in 

all the exogenous. mathema- 
tical equation (224 is 
as follows : 

Y = c + + + + n5x + &X-,  (24) 

lags and 
equation (24)  will  be 

as follows : 

(I- II,- II,- II,) 
(25) 

both sides of  (25) by 
(I - - - - 114)-1, equation 
(25)  will be as follows: 

y = - - II, - r13 - 

+ X (26) 

assuming that exist  such  a solution, 
i.e. that 

- 
OF CATTLE 

any  system  of simultaneous  equations 
of the indicated in  equation (22a), 
both lagged  endogenous and 

constitute the 
so-called " " 

All that is  needed policy and decision- 
is the  impact 

on the by 
changes in those 
influenced  by the and may 
not be  influenced  by the 
tions in  the in question. 

although 
in  the sense that they 

independent  of the 
of the system at a point  in time, 

the 
king of the 

equation (23), i.e. the system 
of equations in 
of 

Y = 

the of 
may  be into 

and 
lagged,  with  one,  two, 
lags and of 
with  one.  two. lags 

What we want to know  is the time path of 
changes in the 

a change  in one of the exoge- 
nous ones at a point  in time, 

the exogenous 
in question  would  be  sustained at 

its new  level inftni- 
tely all exoge- 
nous constant. 
As this stimulus, would 

effects on  the 

in  the 
at points in time. if 
the  kth element of X in equation (27)  was 
set equal  to, say, one with all elements 
and  Yt-l,  Y,-zq  Yt-3, Yt-, and X,-1 
equal to Yt would equal  the  kth 
column of to  the  kth 

in  the follo- 
(*). t + 1 all elements 

of X, would 
be no 

the equation (27)  would  be 
as follows : 

the 
as in the equation (27)  will be 
of the following 

Y, = + E3 = + 
J & I 1 5 X t  (29) 

(17) 
will' be: 

= + 3 n2n5xt 

= + + Q & ) X t  

n1U5xt n2n5xt 

(30) 

the estimation of the changes in the 
in 

equation (27)  will as follows: 

9 4  = 11193 + D ~ Y ,  + n3y1> 

to : 
Y4 = (qn, + 

$- + 
(3 1) 

The same will be followed 
the estimation of the changes in  the  endo- 

any 
With ca t t le%??l  

and supposing that  the policys 
to implement a 

tain  kind of  policy, in connection with 
the path followed  by the twenty 

all 
he needs to know is which  exogenous 

to influence and by  what amount. 
exoge- 

nous be  used as stimuli 
simultaneously, is no 
the  total effect on  the 
may  be  easily  calculated  by adding the 
individual as calculated  by the 

because of one useful 

of systems  of equations, 
namely that of this kind 
additive. 

The  above  equations  have been  solved 
and  the value of Y  calculated a 
of 15 The " shock " was 
given  by 

by one unit, such as capita 
income,  Subsidy of two 

of of 
cows in by 
tion, etc. The the calculations 

that  the endogenous 
mechanism  of the system  causes the  endo- 

to fluctuate in a 
Then fluctuations of 

the of a 
gent although  the time 
needed is long and as a  conse- 
quence  will  eventually lead  the system to 
stability. conclusion to 

as the calculation 
of the  time  path of changes in  the system 
due to  an " push " is  that the 

system 
the cycle  moves 

in a but, nonetheless, 
damped with an eight 

to explain the cyclical  move- 
ments  of the system, one 
not to attempt to use the 
Quantity 
is the and hence the 
initial " push " of the system,  which  must 

as the on 
both quantities and as well as on 
the 

the endogenous 
it the initial 

point of 

70 
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